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1. HEPEYEHb IVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCHHUIIVIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMU PE3YJIBTATAMU
OCBOEHUS OBPA3OBATEJIBLHOM ITPOT'PAMMBI

Buj nesiTeIbHOCTH BBIMYCKHUKA

JlucuuIuiiHa — OXBaTBIBa€T KPYT  BOIPOCOB, OTHOCSIIMXCA K  OKCIIEPUMEHTAIBHO-
HCCIIEIOBATEIILCKOM,  M3BICKATEIbCKOW W MPOEKTHO-KOHCTPYKTOPCKOM,  TPOHM3BOJCTBEHHO-
TEXHOJIOTUYECKOH, MPOM3BOJICTBEHHO-YIIPABICHYECKON, MPEePUHUMATEIHCKONH BHIAM Mpodec-
CHOHAJIBHOM JEATEIEHOCTH BBIITYCKHUKA B COOTBETCTBUH C KOMIETCHIIUSMHI U BUJAMH JCSATEIHHO-
CTH, YKa3aHHBIMU B Y4€OHOM ILIaHE.

ean aucHMNINHbBI

Lenbto m3yueHus: AUCUMIUIMHBI SBJISETCS 3HAKOMCTBO OOYYarOIIMXCS C MECTOM U POJIbIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOH KyJIbType W HUCTOpUU; (POPMUPOBAHUE JTUYHOCTH
oOyuarouuxcs, pa3BUTUE WX MHTEIJIEKTAa U CIOCOOHOCTEH K JIOTMYECKOMY M alrOPUTMUYECKOMY
MBIILJIEHHIO.

OO0yueHre OCHOBHBIM MaTEMaTUYECKUM METOJIaM MPECIICYET 1IeJIb Pa3BUTHS CIIOCOOHOCTEM
MPUMEHATh cUcTeMY (YHIaMEHTAIbHBIX MAaTEMaTUUYECKUX 3HAHUM JUIs UIEHTHUPUKALUU, popMy-
JIMPOBAHUS U PELIECHUS TEXHOJOTHYECKUX MPo0sieM B 00acTu NpoeccuoHanbHOM AEITEIbHOCTH, a
TaK)Xe OCYILECTBIATh MOUCK, XpaHEeHUEe, 00pabOTKy U aHanu3 MH(OpPMALMK U3 Pa3IUYHbIX UCTOY-
HUKOB U IIPEJICTAaBIISITh €€ B COOTBETCTBYIOILLEM BUJIE

3agaum AW CUMIIMHBI

3aiayu IUCUUIUIMHBI COCTOAT B TOM, YTOOBI HA IPUMEpPAX MATEMAaTUYECKUX IOHATUN U Me-
TOZOB IPOJEMOHCTPUPOBATh 00yUYarOIUMCS ACUCTBUE 3aKOHOB MAaTEpUAIBHOTO MHpPA, CYLIHOCTb
Hay4yHOTO MOJX0/a, CIIeUU(PUKY MAaTEMATUKH U €€ POJIb B HAYYHO-TEXHHUUECKOM Iporpecce, a TaK-
&Ke co37aTh pyHIaMEHT MaTeMaTUYeCKOTro 00pa3oBaHusi, HEOOXOIUMBIN 171 pa3BUTHUS NPOodeccro-
HaJIbHBIX KOMIIETEHLUH U JUIsl U3Y4YE€HHUS MTOCIIEIYIOMIUX TUCIUIUIHH.

Kon Copaep:xanne IlepevyeHnb MIAHMPYEMBIX Pe3yJibTATOB
KOMIIeTEHIIUN KOMIIeTeH Uil 00y4YeHUsI M0 JUCHUTLITUHE
1 2 3
3HaTh
- BUJIBI ¥ CTICHU(DUKY HCTOYHUKOB JTOCTOBEPHON MaTeMaTHYECKOH HH(OP-
Maruu, (yueOHHKH, ydeOHbIe TOCOOUS, KOHCIIEKTHI JIEKIIUH, HHTEPHET,
HAY4YHBIC CTATHH).
- OCHOBHBIC MAaTEMATHIECKUE MOHATHS U METOIbI HCCIICIOBAHHsI, OCOOCH-
HOCTH UX MPUMEHUMOCTH B Pa3HBIX HAYYHBIX 00IACTSIX, CIICIMPHUKY Ma-
CIIOCOBHOCTE HCIIONE- | TEMATHIECKHX CHMBOJIOB.
Ymetnb
30BaTh OCHOBHBIE 3a- . .
- OCYIIIECTBIIATH IICNICHATIPABIICHHBII MOMCK MaTeMaTU4eCcKOr HH(popMa-
KOHBL  CCTCCTBCHHO" )y yenonb30BaTh pasiudHble HCTOYHIKH HH(OPMALIMH B CBOCH paboTe;
HayqHBIX  TUCHMIUIMH \qhoponuTh anamuTHIECKHE 0030pbl HHPOPMALMK: CTPYKTYPUPOBATh, MH-
B TIPO(eCCHOHABHOM HUMU3UPOBATH, BBIIENSATH [JIABHOE, YCTAHABIMBATH CBS3U MEXIY 0a30BbI-
NEATENbHOCTH, IPHU- |MHU dIEMEHTaMH.
OIK-1 MEHSTh METOJbl Ma- |- Ha OCHOBE HaWJIeHHON HH(OPMAIMH BEIOHPATH ONTUMAJBHBIH CIIOCO0
TEMATHYECKOr'0 aHa- |PCIICHHs MaTeMaTHYeCKO! MPpoOIeMbl WITH 3a/1a4H; aHATU3HPOBATH MONTY-
IM3a W MaremaTuye- |UCHHBIE PE3YIBTATHI U JIENaTh Ha UX OCHOBE BHIBOJBL.
CKOro  (KOMIIBIOTEpHO- |- TPAMOTHO IIPUMEHSTH OCHOBHBIC MATEMATHYECKHE CHMBOIIBL, IIOHATHS 1
ro) MOAETMpOBaHHUs, |METOMb! HCCIE/IOBAHHS.
Teopermueckoro  n |PAACTE
- MpUeMaM¥ BU3yalu3ali HHQOpMAIMi: TpecTaBlIeHue B BuIe rpadu-
SKCIEPUMEHTAIBHOTO
KOB, CXeM, TaOJIHII.
HccaenoBaHmi - TEXHUKAMH BBITIOTHEHHS PACUETOB U BBIUKCIICHUI, HABBIKAMHU MaTeMa-
THYECKON 00pabOTKH Pe3yIbTATOB H3MEPEHHUI U BBIYHUCICHUH, IPEICTAB-
JICHUs Pe3yIIbTATOB B TpeOyeMOM BHIIE.
- HABBIKAMH PEIICHHS 3a/1a4 U3 Pa3HbIX 00IacTeil MaTeMaTHKH.
- HaBBIKAMH WCIIOJIb30BAHUS HM3MEPHUTEIBHBIX M BBIYHUCIUTEIBHBIX YCT-
po¥icTB, HHDOPMAIIMOHHBIX TEXHOJIOTUH [UISA BBIMOJHEHHS PACUETOB, BBI-
YHCIICHUI, COCTABJICHHUSI U 0)OPMIICHHS Pe3yIIbTATOB PEIICHHUS 3a/1a4.




2. MECTO JUCIHMILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBbI

Huctunnuna b1.5.6 Maremartuka siBnsiercst 0a30BOM.

JucuumnnuHa MaremaTuka 0a3upyercss Ha 3HAHUSX, MOJYYEHHBIX NPU U3yYEHUH OCHOBHBIX
o0uieo0pa3oBaTenbHbIX IporpaMM. MareMaTuka npeAcTaBiseT OCHOBY [l U3YUYEHUS JUCLMILINH:
®uszuka, Mexanuka, TexHudyeckass Mmexanuka, OCHOBbI METPOJIOIMH, CTaHJAPTU3ALNH, CEpTU(DUKa-
LMY U KOHTPOJIS KayecTBa.

Takoe cucreMHOEe MEXAMCUUITIMHAPHOE W3YYEHHUE HApPaBJIEHO Ha JOCTHXKEHUE TpedyeMo-
ro ®I'OC ypoBHs MOATOTOBKHU 110 KBanuuKauuy Oakagasp.

3. PACOPEJEJEHUE OB BEMA JJUCHUIIJINHBI

3.1. PacnpeaesieHue 00beMa JMCUMIIMHBI 110 (popMaM 00ydeHH s

Tpyooemxocms oucyuniunsl 6 yacax
Buo
Q N
N “ 2 3 Konm- npome-
Dopma g 3 Sy 3 LS Hcymou-
3 S S 2 3 X ponvHaa .
o0yuenusn Y 3 Y g .| 2R Holl am-
g s S 3 |33 S |88 paboma
3 S S |8 Ss|8= mecmayuu
o Q S s 8 > SIS 2R S s 3
S8 13128 8 |8% §5|883
= &) RI | T 5§ N RKIF|COsS
1 2 3 4 5 6 7 8 9 10 11
Ounasi Lol 1,23 | 432 | 187 ] 8s | - | 102 | 164 | 112233 | %D
dK3aMEH
3aounas 1,2 - 432 | 44 | 20 - 24 370 1122 9K3aMEH
3aouynast HaGop | 1,2 - 432 | 46 | 22 - 24 368 1122 JK3aMEH
2014r.
3aouHasn (ycko- 1 - 432 | 20 6 - 14 223 1 JK3aMEH
peHHoe 00y4YeHune)
OuHo-3a0uHas - - - - - - - - - -

Pacnpenesienue o0bemMa TMCUMILIMHBI 110 (popmam o0yueHust (Hadop 2018r.)

Tpyooemxocms oucyuniaunsl 6 yacax
Buo
° 3 N npome-
g 3 z g : Konum-
(Dopma g 9 L % -~ Hcymou-
S = ] N 3 X ponvHan -
obyuenusn iy 3 Y g .| 2R Holl am-
g 5 S 3 (33 S |88 paboma
N S S¢ £ |25 §§|8¢% mecmayuu
Q S S~ 3 S |83 X3 S 3
S08 |d4/18g 8 sy Sil8Es
= &) RI|TF § R RS|IC8S
1 2 3 4 5 6 7 8 9 10 11
Ounas 2] 1,23 432 [187| 85 | - | 102 | 164 123 3aser,
3K3aMEH
3aounas 1,2 - 432 | 44 | 20 - 24 370 112 JK3aMEH
3aouyHasn (ycko- - - - - - - - - - -
peHHoe 00y4YeHune)
OuHo-3a0uHas - - - - - - - - - -




3.2. Pacnpenesnenne o0beMa IMCUMILIMHBI 110 BUJIAM YUeOHbIX 3aHATHI U TPYA0EMKOCTH

Tpyoo- ¢ m.u. 3 Pacnpeodenenue
M- 6 UunmepaKmuenou, no cemecmpam, uac
Buo yuebnuvix 3anamuii aKmueHoii,
Kocmb UHHOBAUUOHHOU 1 2 3
(uac.) dopmax, (uac.)
1 2 3 4 5 6
I. KonTrakTHas padoTa o0y4yaroumuxcs ¢
npenojgasateseM (Bcero) 187 38 68 68 51
Jlexmmm (JIk) 85 24 34 34 17
Ipaxtrnueckue 3anstus (I13) 102 14 34 34 34
KonTponbsHas pabora + - + + +
['pynmnoBsie (MHIUBU YA IbHbIE) n n n n
KOHCYJIbTAIlUH )
II.CamocTosiTesibHAs1 padoTa 00y4aro-
muxcs (CP) 164 - 49 40 75
[TonroroBka K MpakKTUYECKUM 3aHITHIM 50 - 15 5 30
[ToaroroBka k 3K3aMeHy B TCUEHHE
cemecTpa 39 ) 14 ) 25
[lonroroska k 3auery 15 - - 15 -
BeinonHenre KOHTPOIBHOM paboTh 60 - 20 20 20
III1. ITpomeskyTOYHASL aTTECTALMS
9K3aMeH 81 - 27 - 54
3a4er + - - + -
OO1mmas Tpy10eMKOCTh TUCIUILIHHBI Yac. 432 - 144 108 180
3ad. efl. 12 - 4 3 5

4. COAEP) KAHUE JUCHUIIJINHBI

4.1. PacnpenesieHue pa3iesioB JMCUMILIMHBI 110 BUAAM YUeOHBIX 3aHATHI

- Il 04HOM (hOpMBbI O0yYEHHS:

Buoot yueonvix 3anamuii, exnrouan camo-
Ne pa3- Haumenosanue Tpyooen- CIMOAMENbHYIO PADOMY 00yUarowuxca u mpy-
denau doemKocmb; (uac.)
pazoena u Kocmb,
membul yueoHbvle 3aHAmUA camocmoameins-
mema OUCUUNIUHDL (uac.)
nekuuu npakmuuec- Has paboma o*6y-
Kue 3anamus yarouuxcs
1 2 3 4 6 7
1. JluneiiHasi W BeKTOpHas ajredpa 46 10 16 20
1.1. MatpHuiibl, OCHOBHBIEC TIOHSTHUS, BUIBI g ) 4
MAaTpHII, ISHCTBUS HAJl MATPHUIIAMHU.
1.2. Onpenenureny 2-ro ¥ 3-ro NOPsIKOB, 8 ) 4
UX CBOWCTBA U BBIYMCIICHUS.
1.3. CucTeMBI TUHEHHBIX aareOpandecKux
ypaBHEHH, OCHOBHBIE TIOHSTHSI, 10 2 4
¢dopmynsl Kpamepa, merox I'aycca.
1.4. BexTopsl, ocHoBHbIe MOHATHS. Cuc- 16
TeMa KOODJWHAT Ha MpPsIMOH, Ha
IUIOCKOCTH, B NpOCTpaHcTBE. JIMHEH- 8 2 4
HBbIC OICPAlMM HAJ BEKTOPAMH, HX
CBOICTBA.
1.5. CKkaJIIpHOE, BEKTOPHOE U CMEIIAHHOE
MPOU3BE/ICHHE BEKTOPOB, UX CBOHCTBA 12 2 4
Y BBIYHUCJICHUE.
MarteMaTH4YeCcKHd aHAJIHN3 218 55 67 96
2.1. ODYHKIMSA, OCHOBHBIE TMOHATHUS, CIIO-
cOOBI 3aaHus, peaea (YHKIMH, Ma- 11 3 33 4
TEMATHYCCKHE HEOINPEICIICHHOCTH |
UX PacKphITHE.




2.2.

BeckoHeuHo Manble (QYHKIMH, HX
cpaBHeHUe, 1-i u 2-i 3amedareabHbIe
Tpe/ieNbl, TabnuIa SKBUBAIEHTHOCTEH
U ee IpUMEHEHUeE.

2.3.

OJHOCTOpOHHHME TIpeeNnbl, Hempe-
PBIBHOCT  (PYHKIHH.  ACHMITOTHI

rpaduka QyHKIHU.

2.4.

3ajauyy, MpPUBOAAIIME K IOHATHIO
npousBonHoH. IIponsBomHast ¢yHK-
LUK, ONpefeleHNne, TeOMETPUYECKUM
U MEXaHUYECKHH CMBICT MpPOU3BO-
HOH,

2.5.

[paBuna audepeHpoBanus, mpo-
W3BOJHAS CIOKHOW (DyHKIMH, TaOIH-
L[a TPOHM3BO/IHBIX OCHOBHBIX 3JIEMEH-
TapHBIX QYHKIMH.

10

2.6.

HpOI/I3BOZ[HI)Ie BBICIIHUX IOPAIKOB.

2.7.

OcHoBHBIE TeopeMbl nuddepeHn-
aJIBHOTO MCYUCIICHUS

2.8.

Heobxoaumble U TOCTaTOYHBIE YCIIO-
BUS MOHOTOHHOCTH H JKCTpEMyMa

GbyHKIIIU

10

2.9.

BBINyKIIOCTh, BOTHYTOCTh, TOYKH II€-
peruba rpaduka GyHKIHU.

2.10.

ANTOpUTM HCCenoBaHus GYHKIMUA U
IIOCTPOEHHE MakeTa ee rpaduxa.

10

2.11.

DyHKIUH, 33JaHHBIE HeIBHO. KpHBbIE
2-ro HOpsAKa: OKPY)KHOCTh, 3JUIHIIC,
runepOoa, napadona.

10

2.12.

q)yHKHI/II/I HECKOJIbKUX IICPEMECHHBIX,
OCHOBHBIC ITOHATHA, 0071aCTh orpeae-
JICHUA, FEOMETpI/I‘IECKI/Iﬁ CMBICII.

2.13.

@OyHkuMK B npodeccuoHaIbHON che-
pe.

2.14.

YactHble npou3BOAHbIE 1-TO U 2-TO
nopsiaka, HauOonplnee W HauMeHb-
niee 3HaueHue (QYHKIMU OBYX Iiepe-
MEHHBIX B 00JIaCTH.

2.15.

HeomnpeneneHHpiii nHTErpaj, omnpesie-
JIEHHE, CBOMICTBA, TAaOJMIA OCHOBHBIX
HHTETPAJIOB.

2.16.

OCHOBHEBIE MCTO/JbI MHTCTPHUPOBAHUA:
10 4acCTAM U HOI[CTaHOBKOfI.

13

2.17.

ParonaneHble  npoOH, OCHOBHBIE
noHstus. [lpocreiimme  apodu, ux
UHTETpUpOBaHUe. AJTOPUTM HUHTET-
PHUPOBaHHMS PAIIOHAIBHBIX APOOEH.

2.18.

I/IHTel"pI/IpOBaHI/Ie HEKOTOPBLIX Hppa-
IMUOHAJIBHBIX W TPUT'OHOMETPUUCCKUX

GyHKIMHA.

10

2.19.

OnpeneneHHbIi HHTErpajl: OIpeaeIe-
HHUe, cBolicTBa, (hopmyna HproToHa-
Jle#iOHMITa, METOIBI HHTETPUPOBAHUS.

2.20.

FeOMe’I’pI/I‘IeCKI/Ie MPUIIOKECHUA OIpe-
JICJICHHOI'O MHTCTpajia.

18

2.21.

JubdepennuanbHbie ypaBHEHHUS,
OCHOBHbIE TMOHATHA, aupdepeHnn-
aJbHBIE ypaBHEHUs 1-ro mopsaka ¢
pa3feneHHbBIMU U Pa3AeNsIOMIUMUCS
TiepeMEHHBIMH.

10

2.22.

OpHOponHbIE U JIMHEHHbBIE audde-
peHIMaIbHbIE YpaBHEeHUs 1-ro mo-
panka. uddepenumanbueie ypaBHe-
Hus beprymnmu.

10

16




2.23. Teopusi  JUHEWHBIX  OJHOPOJHBIX
muddepeHInanbHbpIX ypaBHEHHH 2-T0O 8 5 4
MOpsZIKa C MOCTOSTHHBIMU K03 uIu-
€HTaMH.
2.24. Teopusi JUHEHHBIX HEOTHOPOIHBIX
muddepeHInanbHBIX ypaBHEHHH 2-TO 14 4 4
MOpsZIKa C MOCTOSTHHBIMU K03 duu-
€HTaMH.
. Teopusi BeposiTHOCTEHl M MaTema-
’ anle)CKan C”E")aTI/ICTI/IKa 87 20 19 48
DOneMeHThl KOMOWHATOPHKH: OCHOB-
3.1. HBIE ONpEIeeHUs, [Ba  paBUia 8 2 4
KOMOWHATOPUKU.
CryuaiiHble COOBITHS, UX BUJIBI, KJac-
3.2. CHYECKOE OIpeIeeHHe BEPOSTHOCTH 8 2 4
cOOBITHSI.
33 Anredpa coObiTHit. [IpousBencHue u 9 ) 5
T CyMMa COOBITHH.
34 dopmyna TOTHOH BEPOATHOCTH U 9 2 5
T ¢dhopmyiel Baiieca.
35 HesaBucuMble TOBTOPHBIE HCIHBITA- 9 ) 5
HUSL.
Cnyuaiinass BenuunHa. (OCHOBHBIE
3.6. noHsaTust. OYHKIMA pacrpeieleHus 1 9 2 19 5
(YHKIMS TUIOTHOCTHU PaCTIpEIeIeHUsL.
UncnoBble XapaKTEpUCTUKH CITydaii-
37 HOW BENUYMHBI. 3aKOHBI pacHperesne- 9 P 5
HUS HENpPEphIBHOW CITy4alHOW BeiH-
YHUHBI.
[Mpeaver u 3amaun MaTeMaTHYECKON
38 cratucTUkd. OCHOBHBIE OOBEKTHI U 9 2 5
T noHsitusi. COop mHpOpMamu u mep-
BHUYHas 00pabOTKa BEIOOPKH.
39 CTaTHCTUYECKHE OLIEHKH MapaMeTpoB 9 ) 5
reHepabHOM COBOKYITHOCTH
310 CraTUCTHYECKHE pacdeThl B Ipodec- g ) 5
T CHOHAJIBHOM chepe
HUTOT'O 351 85 102 164
-1 3204HOI (popMBbI 00yUEeHUSA
Buoot yueonuvix 3anamuii, exnrouan camo-
No CIMOAMENbHYIO PAOOMY 00yHarowuxca u mpy-
pas- Haumenosanue Tpyooem- doemkocmo; (1ac.)
dena u pazoena u Kocmb, yueOHble 3aHAMUA
memul mema OUCUUNIUHDL (uac.) npakmuue- CAMOCOAMEND=
Hasa padboma o0y-
JaeKyuu CcKue  3ams- warouguxen ™
mus
1 2 3 4 6 7
1. Jluneiinasi W BeKTOpHAas ajredopa 51 2 4 45
1.1. | Matpuupi, OCHOBHBIC MOHATHS, BH/BI 10 ) 1 9
MAaTpHII, ISHCTBHS HaJl MATPUIIAMH.
1.2. | Ompenenuteny 2-ro ¥ 3-T0 MOPSAAKOB, 9 ) ) 9
UX CBOIMCTBA M BBIYHCIICHUSI.
1.3. CucteMbl IMHEHHBIX aNreOpandecKux
ypaBHEHHH, OCHOBHBIE MOHATHSL, (HOp- 11 1 1 9
mynsl Kpamepa, meton I'aycca.
1.4. | Bekropsl, ocHoBHbIe TOHATHS. CHCTe-
Ma KOOpJIUHAT Ha TPSMOIA, Ha MJ10CKO- 11 ) 1 9
cTH, B mpocTpaHcTBe. JIMHEHHbIE ore-
pauuy HaJi BEKTOpaMH, UX CBOWCTBA.
1.5. | CkansipHoe, BEKTODHOE M CMEUIaHHOE
MPOU3BE/ICHHE BEKTOPOB, MX CBOWCTBA 11 1 1 9
U BBIYUCIICHHUE.




MarteMaTH4YeCcKH aHAJIN3

252

13

14

225

2.1.

OyHKIMSA, OCHOBHBIE MOHATHUSA, CIOCO-
Obl 3amaHus, npeaen (YHKIUH, MaTe-
MAaTUYECKHE HEOMPENENEHHOCTH U HX
pacKphbITHE.

11

2.2.

BeckoneuHo wMaibple (QYHKIMH, HX
cpaBHeHHe, |-l u 2-i1 3amedaTenbHbIC
npesieNbl, TalJuIa SKBUBAJICHTHOCTEH
U ee IpUMEHEHUeE.

11

2.3.

OJHOCTOPOHHHE TIpE/eNbl, HETpephIB-
HOCTHb (PYHKIIMH. ACHUMITOTHI rpaduka

GyHKIMN.

10

2.4.

3anauy, IPUBOIAIINE K MOHATHIO TPO-
n3BogHoi. [IpomsBognast QyHKUMH,
olpesieieHue, TeOMETPUYECKU U Me-
XaHWYECKUH CMBICT IPOU3BOAHOM,

11

2.5.

[MpaBuna auddepeHmMpoBaHus, IMpo-
W3BOJHAs CIOKHOU (pyHKIMU, TabmuIa
MIPOU3BOJIHBIX OCHOBHBIX AJIEMEHTap-
HBIX (DYHKIHH.

11

2.6.

HpOI/I3BOZ[HI)Ie BBICIIHUX IOPAIKOB.

2.7.

OcHoBHBIE TeopeMbl nuddepeHnnans-
HOT'0 UCUUCIICHUS

2.8.

Heobxonumble W JOCTATOYHBIE YCIIO-
BUS MOHOTOHHOCTH H 3KCTpEMyMa

GbyHKIIIU

2.9.

BBIITyKI10CTh, BOTHYTOCTB, TOUKH IEpe-
ruda rpaduka GyHKIUH.

2.10.

ANTOpUTM UCCIeoBaHUs (YHKIUU |
IIOCTPOEHHE MaKeTa ee rpaduxa.

11

2.11.

OyHKIUY, 3aJaHHbIE HeIBHO. KpuBbie
2-ro TOpsAAKa: OKPY)KHOCTh, 3JUIHIIC,
runepOoa, napadona.

2.12.

q)yHKHI/II/I HECKOJIbKUX TICPEMCHHBIX,
OCHOBHBIC IIOHATHA, 00acTh orpeac-
JICHUA, FEOMETpI/I‘IECKI/Iﬁ CMBICII.

2.13.

®ynkuun B npodeccHoHANBHOM cdepe.

2.14.

YactHble MpoM3BOAHBIE 1-r0 M 2-TO
nopsiaka, Hanbospiiee 1 HauMeHblee
3Ha4YeHHe (QYHKIMH IBYX IEPEMEHHBIX
B o0JacTu.

2.15.

Heonpenenennslii uHTErpan, ompejae-
JIEHHWE, CBOICTBa, TaOIMI[A OCHOBHBIX
HHTETPAJIOB.

11

2.16.

OCHOBHEBIE MCTOABbI HMHTEIPUPOBAHUA:
10 4acCTAM U HOI[CTaHOBKOfI.

11

2.17.

ParonaneHble JpoOH, OCHOBHBIE II0-
uatus. [Ipocreiime npoOu, UX MHTET-
pupoBaHue. AJNTOPUTM HUHTETPUPOBA-
HUSI PALIMOHAJIBHBIX POOEH.

2.18.

I/IHTel"pI/IpOB aHUE€ HCKOTOpPLIX Hppa-
IMUOHAJIBHBIX W TPUTIOHOMETPHUYICCKUX

GyHKIMHA.

2.19.

OnpeneneHHblii WUHTErpaj: Omperele-
HUe, CBolcTBa, (opmyrna HproToHa-
Jle#iOHMITa, METOBI HHTETPUPOBAHHS.

11

2.20.

FeOMe’I’pI/I‘IeCKI/Ie MPpUIIOKECHUA OIpe-
JICJICHHOI'O MHTCTpajia.

11

2.21.

JuddepeHnuanbabie  ypaBHEHHs, OC-
HOBHBIC TOHATHSA, AU epeHITnaTbHbIC
ypaBHEHUS 1-ro MopsiaKa C pasfeiicH-
HBIMA U Pa3AC/IIOIIUMUCI TICPEMEH-
HBIMU.

12

10

2.22.

OpHoponHbIe U TuHeHHbIe U depeH-

12

10




IHAJIbHBIC YPABHEHUsI 1-T0 OpsIKa.
Huddepennuanbasie ypaBHeHus bep-
HYJUTH.

2.23.

Teopust TUHEHHBIX OJHOPOJHBIX AUQ-
(epeHIaNbHBIX YpaBHEHHH 2-TO IO-
pslKa ¢ TOCTOSIHHBIMH KO3 QHIIUeH-
TaMU.

12

10

2.24.

Teopust JTHMHEHHBIX  HEOJHOPOIHBIX
muddepeHInanbHbBIX ypaBHEHHH 2-TO
MOpsAZIKa C ITOCTOSTHHBIMU KO3 HIIH-
€HTaMH.

17

15

Teopusi BeposiTHOCTEH M MaTeMaTH-
YyecKasi CTATHCTHKA

111

100

3.1.

DneMeHThl KOMOWHATOPHKH: OCHOBHBIE
olpesieNieHys, ABa IIpaBuWiIa KOMOHMHa-
TOPHUKHU.

10

10

3.2

Crny4aiiHple COOBITHSI, WX BHIBI, KJac-
CHYCCKOE OIPEIeIICHUE BEPOSITHOCTU
COOBITHSL.

12

10

3.3.

Anrebpa coObituii. [IpomsBenenue u
CyMMa COOBITHH.

12

10

3.4.

dopmyna TOITHOU
¢dbopmyiel Baiieca.

BEPOATHOCTH U

12

10

3.5.

He3aBucumeie TMOBTOPHBIC UCIIBITAHUA.

11

10

3.6.

Cnyuaiinas BenuuuHa. OCHOBHBIE TIO-
HATHA. OYHKIMS paclpenesicHus] U
(YHKIUS TUIOTHOCTH PACIIPEICICHUS.

10

10

3.7.

UucnoBble XapaKTEpPUCTUKH CIydaifHOM
BEIMYUHBI. 3aKOHBI pacHpene’eHus
HENPEePHIBHON CIYy4aifHON BEJIUYUHBI.

10

10

3.8.

[Ipeamer u 3amauum MaTeMaTHYECKOM
cratucTUKH. OCHOBHBIE OOBEKTHI U
noHstusi. Coop mHpOpMaMU W mep-
BHUYHas 00pabOTKa BEIOOPKH.

12

10

3.9.

CratucTuyeckue OIICHKHU ITapaMETpOB
reHepanLHoﬁ COBOKYITHOCTH

12

10

3.10.

CraTHCTHYECKHE pacueThl B mpodec-
CHOHAJIBHOM chepe

10

10

nUTOoro

414

20

24

370

- U151 3a04HOM dopMbl 00yueHus: HaOop 2014r.

Buoot yueonuvix 3anamuii, exnrouan camo-
No CIMOAMENbHYIO PADOMY 00yUarowuxca u mpy-
pas- Haumenosanue Tpyooem- doemKocmo; (uac.)
dena u pazoena u Kocmb, yueOHble 3aHAMUA
membul mema oucyunIuHbl (uac.) npakmuue- camocmonmenn-
Hasa paboma o0y-
JaeKyuu CcKue  3ams- .
uaowuxcs
mus
1 2 3 4 6 7
1. Jluneiinasi ¥ BeKTOpHAas ajredopa 51 2 4 45
1.1. | MaTpuubl, OCHOBHBIE TIOHSTHSI, BUJIBI 10 ) 1 9
MAaTpHII, ISHCTBHS HaJl MATPUIIAMH.
1.2. | Ompenenutenu 2-ro ¥ 3-r0 MOPSAAKOB, 9 ) ) 9
UX CBOIMCTBA M BBIYHCIICHUSI.
1.3. CucteMbl IMHEHHBIX aNreOpandecKux
ypaBHEHHH, OCHOBHBIE MOHATHSL, (Op- 11 1 1 9
mynsl Kpamepa, meton I'aycca.
1.4. | Bekropsl, ocHoBHbIe TOHATHS. CHCTe-
Ma KOOpJIUHAT Ha TPSMOIA, Ha MJ10CKO- 11 ) 1 9
cTH, B mpocTpaHcTBe. JIMHEHHbIE ore-
pauuy HaJi BEKTOpaMH, UX CBOWCTBA.
1.5. | CkansipHoe, BEKTODHOE M CMEUIaHHOE 11 1 1 9
MIPOU3BEICHHE BEKTOPOB, MX CBOWCTBA




1 BBIYUCIICHHUC.

MarteMaTH4YeCcKH aHAJIN3

252

13

14

225

2.1.

OyHKIMSA, OCHOBHBIE MOHATHUSA, CIOCO-
Obl 3amaHus, npeaen (YHKIUH, MaTe-
MAaTUYECKHE HEOMPENENEHHOCTH U HX
pacKphbITHE.

11

2.2.

BeckoneuHo wMaibple (QYHKIMH, HX
cpaBHeHHe, |-l u 2-i1 3amedaTenbHbIC
npezienbl, Tallula SKBUBAJICHTHOCTEH
U ee IpUMEHEHUeE.

11

2.3.

OJHOCTOPOHHHE TIpE/eNbl, HETpephIB-
HOCTHb (PYHKIIMH. ACHUMITOTHI rpaduka

GyHKIMN.

10

2.4.

3anauy, IPUBOIAIINE K MOHATHIO TPO-
n3BogHoi. [IpomsBognast QyHKUMH,
olpesieieHue, TeOMETPUYECKU U Me-
XaHUYECKUH CMBICI IPOU3BOAHOM,

11

2.5.

[MpaBuna auddepeHmMpoBaHus, IMpo-
W3BOJHAs CIOKHOU (pyHKIMU, TabmuIa
MIPOU3BOJIHBIX OCHOBHBIX AJIEMEHTap-
HBIX (DYHKIHH.

11

2.6.

HpOI/I3BOZ[HI)Ie BBICIIHUX IOPAIKOB.

2.7.

OcHoBHBIE TeopeMbl nuddepeHnnans-
HOT'0 UCUUCIICHUS

2.8.

Heobxonumble W JOCTATOYHBIE YCIIO-
BUS MOHOTOHHOCTH H 3KCTpEMyMa

GbyHKIIIU

2.9.

BBIITyKI10CTh, BOTHYTOCTB, TOUKH IEpe-
ruda rpaduka GyHKIUH.

2.10.

ANTOpUTM UCCIIeOoBaHUS (YHKIHUU |
IIOCTPOEHHE MaKeTa ee rpaduxa.

11

2.11.

OyHKIUY, 3aJaHHBIE HeIBHO. KpuBbie
2-ro TOpsAAKa: OKPY)KHOCTh, 3JUIHIIC,
runepOoa, napadona.

2.12.

q)yHKHI/II/I HECKOJIbKUX TICPEMCHHBIX,
OCHOBHBIC IIOHATHA, 00acTh orpeac-
JICHUA, FEOMETpI/I‘IECKI/Iﬁ CMBICII.

2.13.

®ynkuun B npodeccHoHANBHOM chepe.

2.14.

YactHble MpoM3BOAHBIE 1-r0 M 2-TO
nopsiaka, Hanbospiiee 1 HauMeHblee
3Ha4YeHHe (QYHKIMH BYX IEPEMEHHBIX
B o0JacTu.

2.15.

Heonpenenennslii uHTErpan, ompejae-
JIEHHWE, CBOICTBa, TaOIMI[A OCHOBHBIX
HHTETPAJIOB.

11

2.16.

OCHOBHEBIE MCTOABbI HMHTEIPUPOBAHUA:
10 4acCTAM U HOI[CTaHOBKOfI.

11

2.17.

ParonaneHble JpoOH, OCHOBHBIE IIO-
uatus. [Ipocreiime npoOu, UX MHTET-
pupoBaHue. AJNTOPUTM HUHTETPUPOBA-
HUSI PALIMOHAJIBHBIX POOEH.

2.18.

I/IHTel"pI/IpOB aHUE€ HCKOTOpPLIX Hppa-
IMUOHAJIBHBIX W TPUIOHOMCTPHUICCKUX

GyHKIMHA.

2.19.

OnpeneneHHblli WUHTErpaj: Omperele-
HUe, CBolcTBa, (opmyrna HproToHa-
Jle#iOHMITa, METOBI HHTETPUPOBAHHS.

11

2.20.

FeOMe’I’pI/I‘IeCKI/Ie MPpUIIOKECHUA OIpe-
JICJICHHOT'O MHTCTpajia.

11

2.21.

JuddepeHnuanbabie  ypaBHEHHs, OC-
HOBHBIC TOHATHSA, AU epeHITnaTbHbIC
ypaBHEHUS 1-ro MopsiaKa C pasfeiicH-
HBIMA M Pa3AC/IOIIUMUCS TICPEMCH-
HBIMU.

12

10

10



2.22.

OpHoponHbIe U TuHelHbIe U depeH-
LMaJIbHbIE YpaBHEHUs 1-ro mopsjka.
Juddepenu-vie ypaBHenus bepuymmm.

12

10

2.23.

Teopust TUHEHHBIX OJHOPOJHBIX AUQ-
(epeHIaNbHBIX YpaBHEHHH 2-TO IO-
pslKa ¢ TOCTOSIHHBIMH KO3 dHIIUeH-
TaMU.

12

10

2.24.

Teopust JTHMHEHHBIX  HEOJHOPOIHBIX
muddepeHInanbHbBIX ypaBHEHHH 2-TO
MOpsAZIKa C ITOCTOSTHHBIMU KO3 HIIH-
€HTaMH.

17

15

Teopusi BeposiTHOCTEH M MaTeMaTH-
YyecKasi CTATHCTHKA

111

98

3.1.

DneMeHThl KOMOWHATOPHKH: OCHOBHBIE
ompesieNieHusd, ABa IIpaBuiIa KOMOHMHa-
TOPHUKHU.

10

10

3.2

Crny4aiiHple COOBITHSI, WX BHIBI, KJac-
CHYCCKOE OIPEIeIICHUE BEPOSITHOCTU
COOBITHSL.

12

10

3.3.

Anrebpa coObituii. [IpomsBenenue u
CyMMa COOBITHH.

12

10

3.4.

dopMyna TIONMHOW BEPOSITHOCTH U
¢dbopmyiel Baiieca.

12

3.5.

He3aBucumeie TMOBTOPHBIC UCHIBITAHUA.

11

3.6.

Cnyuaiinas BenuuuHa. OCHOBHBIE TIO-
HATHA. OYHKIMS paclpenesicHus] U
(YHKIUS TUIOTHOCTH PACIIPEICICHUS.

10

10

3.7.

UucnoBble XapaKTEpPUCTUKH CIydaifHOM
BEIMYUHBI. 3aKOHBI pacHpene’eHus
HENPEePHIBHON CIYy4aifHON BEJIUYUHBI.

10

10

3.8.

[Ipeamer u 3amauum MaTeMaTHYECKOM
cratucTUKH. OCHOBHBIE OOBEKTHI U
noHstusi. Coop mHpOpMaMU W mep-
BHUYHas 00paboOTKa BEIOOPKH.

12

10

3.9.

CratucTuyeckue OIICHKHU ITapaMETpOB
reHepanLHoﬁ COBOKYITHOCTH

12

10

3.10.

CraTHCTHYECKHE pacueThl B mpodec-
CHOHAJIBHOM chepe

10

10

nUTOoro

414

22

24

368

- U1l 3204HOI (popMBbI 00yUeHusi (YCKOPEHHOE 00y4CHHE):

Buoot yueonuvix 3anamuii, exnrouan camo-
Ne pa3- Haumenosanue Tpyooen- CIMOAMENbHYIO PAOOmY 00yUarouuxca u mpy-
denau doemKocmb; (uac.)
pazoena u Kocmb,
membul Yyuebdnvle 3auamus camocmoameins-
mema OUCUUNIUHDL (uac.)
nexuyuu Ilpakmuue- | Haa paboma ody-
CKue 3auamus uaowuxca*
1 2 3 4 6 7
1. JluHeliHAs W BeKTOpHAas ajiredpa 34 1 3 30
1.1. MatpHuiibl, OCHOBHBIEC TIOHSTHUS, BUIBI 9 ) ) 6
MAaTpHII, ISHCTBUS HAJl MATPHUIIAMHU.
1.2. Onpenenureny 2-ro ¥ 3-ro NOPsIKOB, 9 ) ) 6
UX CBOWCTBA U BBIYMCIICHUS.
1.3. CucTeMBI IHHEHHBIX aareOpandecKux
ypaBHEHHH, OCHOBHBIE TIOHSTHSI, 11 1 1 6
¢dopmynsr Kpamepa, meron ['aycca.
1.4. BexTopsl, ocHoBHbIe MOHATHS. Cuc-
TeMa KOOpAMHAT Ha npﬂMop“i, IUTOCKO- 11 1 1 6
CTH, B IIPOCTpaHCTBE. JIMHEHHBIC Ore-
palyu HaJl BEKTOPaMH, UX CBOMCTBA.
1.5. CKaJIIpHOE, BEKTOPHOE U CMEIIaHHOE
MPOU3BE/ICHHE BEKTOPOB, UX CBOHCTBA 11 1 1 6
Y BBIYUCJICHUE.

11



MarteMaTH4YeCcKHid aHAJIN3

145

133

2.1.

OYHKIMSA, OCHOBHBIE TOHATHUS, CIIO-
cOOBI 3aaHus, mpeaea GYHKIHH, Ma-
TeMaTUYECKUE HEONPEACTIEHHOCTH H
UX pacKphITHE.

5,5

0,5

2.2.

BeckoHeuHo Manble (QYHKIMH, HX
cpaBHeHUe, 1-i u 2-i 3amedarenbHbIe
Tpe/iestbl, TabnuIa SKBUBAIEHTHOCTEH
U ee IpUMEHEHUeE.

5,5

0,5

2.3.

OJHOCTOpPOHHHME TIpeeNbl, Hempe-
PBIBHOCT  (pYHKIHH. ACHMITOTHI

rpaduka QyHKIHU.

2.4.

3ajauyy, MpPUBOAAIIME K IOHATUIO
npousBonHou. IIpousBomHast ¢GyHK-
LUK, ONpefeseHne, TeOMETPUYECKUM
U MEXaHUYECKHIH CMBICT MpPOU3BO-
HOH,

2.5.

[paBuna audepeHpoBanus, mpo-
W3BOJHAS CIOKHOW (DyHKIMH, TaOIH-
L[a TPOM3BO/IHBIX OCHOBHBIX 3JIEMEH-
TapHBIX QYHKIMH.

5,5

0,5

2.6.

HpOI/I3BOZ[HI)Ie BBICIIHUX IOPAIKOB.

2.7.

OcHoBHBIE TeopeMbl nuddepeHn-
aJIBHOTO MCYUCIICHUS

2.8.

Heobxoaumble u JTOCTaTOYHBIC YCIIO-
BUS MOHOTOHHOCTH H JKCTpEMyMa

GbyHKIIIU

2.9.

BBINyKIIOCTh, BOTHYTOCTh, TOYKH II€-
peruba rpaduka GyHKIHH.

2.10.

ANTOpUTM HUCCenoBaHusl GYHKIMA U
IIOCTPOEHHE MakeTa ee rpaduxa.

0,5

0,5

2.11.

DyHKIUH, 33JaHHBIE HEIBHO. KpHBbIE
2-ro HOpsAKa: OKPY)KHOCTh, 3JUIHIIC,
runepOoa, napadona.

2.12.

q)yHKHI/II/I HECKOJIbKUX TIICPEMECHHBIX,
OCHOBHBIC ITOHATHA, 0071aCcTh ompeae-
JICHUA, FEOMETpI/I‘IECKI/Iﬁ CMBICII.

2.13.

®yHkuMK B npodeccuoHaIbHON che-
pe.

2.14.

YactHble npou3BOAHbIE 1-TO U 2-TO
nopsiaka, HauOonpliee W HauMeHb-
niee 3HaueHue (QYHKIMU OBYX Iepe-
MEHHBIX B 00JIaCTH.

2.15.

HeomnpeneneHHpiii nHTErpaj, omnpesie-
JIEHHE, CBOICTBA, TAOJMIA OCHOBHBIX
HWHTETPAJIOB.

7,5

0,5

2.16.

OCHOBHEBIE MCTO/JbI MHTCTPHUPOBAHUA:
10 4aCTAM U HOI[CTaHOBKOfI.

2.17.

ParonaneHble  npoOHM, OCHOBHBIE
noHstus. [lpocreiimme  apodu, ux
UHTETpUpOBaHUE. AJTOPUTM HHTET-
PHUPOBaHHMS PAITOHAIBHBIX APOOEH.

2.18.

I/IHTel"pI/IpOBaHI/Ie HEKOTOPbLIX Hppa-
IMUOHAJIBHBIX W TPUT'OHOMETPUUCCKUX

GyHKIMHA.

2.19.

OnpeneneHHbIi HHTErpall: OIpeeIe-
HHUe, cBolicTBa, (hopmyna HeroToHa-
Jle#iOHMITa, METOIBI HHTETPUPOBAHUS.

2.20.

FeOMe’I’pI/I‘IeCKI/Ie MMPpUIIOKECHUA OIpe-
JICJICHHOI'O MHTCTpajia.

2.21.

JubdepennuanbHbie ypaBHEHHUS,
OCHOBHBIC MOHATHUSA, TU(}. YpaBHEHHUS
1-ro mopsiaka ¢ pa3aeiICHHBIMU U pa3-
JIEIISFOIMMUCS TIEPEMEHHBIMU.

7,5

0,5

12



2.22.

OpHOponHbIE U JIMHEHHbIE AU de-
peHIMaIbHbIE YpaBHEeHUs 1-ro mo-
panka. uddepenumanbueie ypaBHe-
Hus beprymnmu.

7,5

0,5

2.23.

Teopus  nMHEHHBIX  OJHOPOIHBIX
muddepeHInanbHBIX ypaBHEHHH 2-TO
MOpsZIKa C MOCTOSTHHBIMUA K03 uu-
€HTaMH.

6,5

0,5

2.24.

Teopust JUHEHHBIX HEOXHOPOIHBIX
muddepeHnanbHbpIX ypaBHEHHH 2-TO
MOpsIZIKa C MOCTOSTHHBIMU K03 duIu-
€HTaMH.

6,5

0,5

Teopuss BeposATHOCTell W MaTeMa-
THYecKasi CTATHCTHKA

64

60

3.1.

DJjIeMEeHThl KOMOWHATOPUKU: OCHOB-
HBIC OIpEIENICHHUs], JBa  IpaBUIIA
KOMOWHATOPUKU.

3.2

Cny4aiiHble COOBITHS, UX BHIBI, KJIac-
CHYECKOE OMNpPEICICHHE BEPOSTHOCTH
COOBITHSL.

6,6

0,3

0,3

3.3.

Anrebpa coOwituii. [IponsBenenne u
CyMMa COOBITHH.

6,6

0,3

0,3

3.4.

dopMysia TONHOW BEPOATHOCTH U
¢dhopmyiel Baiieca.

6,8

0,4

0,4

3.5.

He3aBucumeie TMOBTOPHBLIC HCIbITA-
HUA.

3.6.

Cnyuaiinass BenuunHa. (OCHOBHBIE
noHsATHsI. OyHKIKS pacipeneeHus 1
(YHKIUS TUIOTHOCTH PACIPECICHUS.

3.7.

UucnoBele XapaKTEepUCTUKU CiTydaid-
HOW BEMUYMHBI. 3aKOHBI pacrpesene-
HUSl HENpEepbIBHOM CiydyalfHONH Beu-
YUHBI.

3.8.

[Ipeaver u 3amaun MaTeMaTHYECKON
cratucTUkd. OCHOBHBIE OOBEKTHI U
noHsitusi. COop mHpOpMamu u mep-
BHUYHas 00pabOTKa BEIOOPKH.

0,5

0,5

3.9.

CratucTuyeckue OIICHKHU ITapaMETpOB
reHepanLHoﬁ COBOKYITHOCTH

0,5

0,5

3.10.

CTaTHCTHYECKHE PacueThl B mpodec-
CHOHAJIBHOM chepe

nToro

243

14

223

4.2. Cozlepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3jejiaM U TeMaM

Ao Buo 3anamus ¢
pasdena Haumenoeanue ) unmepax lttueuoﬁ,
U mesbl paszoena u memol Cooepircanue neKyUOHHBIX 3aHAMUIL AKMuGHOIl, UHHO-
oucyunIunbl 8aUUOHHOU Pop-
Mmax, (uac.)
1 2 3 4
1. JIuHeiiHasi W BeKTOpHas ajaredpa
1.1. Martpurisl, ocHOBHbIE NTOHS- | [loHATHE yncnoBoi Matpuubl. [IpsMoyronbHas, kBaapat-
THUS, BUIBI MATPHIL, JCHCT- Hasl, TUaroHaJbHAs, CIUHUIHAS MATPHUIIBI, MATPHIIA-
BHS HaJl MAaTPHUIIAMHU. CTpOKa, MaTpuIla—cTonoerl, HyjeBas Matpuiia. CpaBHEHHE,
TpaHCIIOHUpOBaHKe MaTpull. CioxeHue (BEIUUTAHUE) MaT- Texumsi-Gecena
pHIIl, yMHOXKEHHE MaTPHUIlBI Ha yrciio. [IpousBeeHue Mat- (2 vac.)
puil. DieMeHTapHbIe peodpa3oBaHus MaTpuil. [ToHsaTre
JIMHEHHOW KOMOWHAIIMY CTPOK (CTOIOIOB) MaTpHLbL. JIu-
HEHHO 3aBUCHMBIC U JIMHCHHO HE3aBUCHMBIC CTPOKHU
(cToOMBI) MATPHIIL.
1.2. Omnpenenurenu 2-ro ¥ 3-ro | [ToHATHE onpeAeaUTes s, MUHOPA U alreOpanveckoro 10-
TOPSIJIKOB, UX CBOMCTBA U nonHeHus. CBoicTBa onpenenuteneil. EnuHudnble, nuaro- i
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BBIYHUCJICHUA.

HalbHbIE, TPEYTOJIbHBIE ONIpeaenuTea. MeTosbl BeIYucIe-
HUS OTIpeAeNuTeNel (MEeTO/ IOHMKEHUS ITOPsIIIKa, IpHBe-
JIEHUE K TPEYrOJIbHOMY BHIY).

1.3. CucreMbl TUHEHHBIX anred- | CucTeMbl IMHEHHBIX anreOpandeckux ypaBHenui (CJIAY).
paudeckux ypaBHeHul, oc- | CoBMecTHas (HECOBMECTHas), onpeecHHas (Heompeme- Tlexums-Gecena
HOBHBIC MTOHATHUS, popMmynsl | jenHas) CJIAY. ®opmynsr Kpamepa. Meron I'aycca ms (2 vac.)
Kpamepa, meton I'aycca. pElIeHUs CUCTEM m JIMHEHHBIX YPaBHEHUM C 7 HEU3BECT- )
HeIMU. OniHOpoaHble CJIAY.
1.4. Bekropbl, ocHOBHbIe MOHsA- | [IoHsITHE CHCTEMBI KOOPIMHAT: OJIHO, JIBa, TPHU U3MEpe-
tust. Cucrema koopauHatr | Husl. Touka B cucTeMe KOoopAuHaT. PaccTosiHue Mex Iy
Ha TIPSMOM, Ha IJIOCKOCTH, | TOYKaMH, JIeJIeHUEe OTpe3Ka B JaHHOM oTHomeHuu. Cka-
B IIpOCTpaHCTBE. JIMHEWHbIe | JISIpHBIE U BEKTOPHBIE BEMUUUHBL. OTpesieneHue JIHHBI
orepali HajJ BEKTOpaMmH, | (MOAYJsl) BEKTOpa, ONpe/ielieHne HyJIeBOro BEKTOpa, KO-
UX CBOMCTBa. JIMHEapHbIe, KOMIUTaHAPHBIE, IPOTUBOIOIOXHBIE U PaB-
HBIE BEKTOPHI. JINHEWHbIE onepayy HaJl BEKTOpaMu -
(c1o’)xeHHe BEKTOPOB, YMHOXKEHUE BEKTOPA Ha YHCIIO,
BbIYMTaHHUE BEKTOPOB). Enunnynslii Bektop. [Ipoekims
BEKTOpa Ha OCh M COCTaBJIAIONIAsl BEKTOpa Mo ocu. JIu-
HeWHbIE OIepaliy HaJl BEKTOPaMHU B KOOPJHUHATHOU (op-
Me. Moaynb Bektopa. HeoOxoaumoe 1 JocTaTouHOe ye-
JIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
L.5. CkansapHoe, BekTopHoe U | CkamsgpHoe Mpou3BefeHue BeKTOpoB. CBONWCTBA CKaJAp-
CMEIIaHHOe MPOM3BEAEHUE | HOro MmpousBeaeHus. CkaaspHoe NPOU3BEICHUE B KOOP-
BEKTOPOB, HMX CBOMCTBa W | TUHATHOH (hopMme. Y CIIOBUE NEPIEHANKYISIPHOCTH BEKTO-
BBIYHCIICHHE. poB. BexTopHoe npoussenenue BekTopoB. CBoicTBa BEK-
TOPHOT'O NIpoU3BeieHHs. BekTopHOe pon3BeieHUe B KO-
opauHaTHOH opme. ['eomMeTpuuecKuii CMBICT BEKTOPHOTO i
npousBeneHus. CMelaHHOe IPOU3BEICHUE BEKTOPOB.
CBoiicTBa CMENIAaHHOT O Npou3BeaeHusI. CMEIIaHHOe MPOo-
M3BE/ICHHE BEKTOPOB B KOOpPAMHATHOI (hopme. ['eomerpu-
YECKHUI CMBICI CMEIIAHHOT'O IPOM3BEICHUSI.
. MaTemMaTH4eCKHii aHATH3
2.1. ®Oynkuus, ocHoBHbIE MOHsA- | [ToHsTHE QyHKIMOHATBHO 3aBUCHMOCTH. BaxkHelme
TUS, CIOCOOBI  3ajaHusl, | 3JeMeHTapHble QyHKIUH. AOCONIOTHAS BETMYMHA IEHCT-
npeznen (QyHKUIUHM, MaTteMa- | BUTeIbHOro uncina. [Ipenen dyHKImu, onpeneneHue u
TUYECKHE HeompeelieHHO- | npuMepbl. OCHOBHBIE TEOPEMBI O Mpezenax. beckoHedHo Jlexkuus-6ecena
CTH U UX PACKPBITHE. MaJible ¥ OeCKOHEYHO Oobline pyHKIMU, UX CBOWCTBA. (2 gac.)
CpaBHeHHE MOPSIIKOB OECKOHEYHO MAJIbIX U OECKOHEYHO
OonbInx QyHKIMH. PackpeiTHE HEONpeeIeHHOCTEH BUIa
00/00, 00—00,
2.2. Beckoneuno wmanwie QyHk- | Packpbitue Heonpenenennocrei Buaa 0/0. 1-ii 3ameda-
LMK, UX CpaBHEHWE, |-H W | TeNbHBIA Npenen, CIeICTBU, ClIOCOOb BhraucieHuid. Tao-
2-1 3aMeyaTenbHBIE TpeJie- | JUIA IKBUBAJIEHTHOCTEN U e MpUMEHEHHe. 2-i 3ameya- -
Jbl, TaONMIA DKBHMBAIIEHT- | TENbHBIM npejies, pacKphITHE HEOTIPEIeIeHHOCTH Buia 1%,
HOCTEH U €¢ IPUMEHEHHE. CJIE/ICTBHS, CITIOCOOBI BHIYUCIICHUI.
2.3. OpnHoctopoHHue mnpenensl, | OQHOCTOpOHHUE Npenensl. TeopeMa 0 paBeHCTBE OIHO-
HENPEepbIBHOCTh  (DYHKIMH. | CTOPOHHUX MpenenoB. OnpeneneHus HelpepbIBHOM
AcCHMITOTEHI rpaduka | GyHKIMHU B Touke. HenpepsIBHOCTH (DYHKIMU Ha OTpeE3Ke.
GbyHKIMN. Teopemsl o HenpepbIBHBIX (yHKIUsAX. Kiaccuduxarms i
TOYEK pa3pbiBa. BepTukanbHas, HAKIIOHHAsI TOPU30HTAIIb-
Hasl aCUMIITOTHI rpaduka QyHKIHH.
2.4. 3agaun, TpUBOAAIIME K | 3ajauM, IPUBOSIIKE K TOHATHUIO MPOU3BOIHON. Dusuue-
TIOHSITUIO MIPOM3BOIHOMW. | CKHii, TeOMETPHYECKUH, SKOHOMHYECKHH CMBICI TIPOU3-
[TpousBonHast ¢ynkuuy, | BogHou. [IponsBonHast cieBa u crpasa. Juddepennn- Jlexkuus-6ecena
OIpeJIeJIeHHe, TeOMETpHYe- | pyeMOCTh (DYHKIIMHU U CBSI3b €€ C HEMPEPHIBHOCTHIO. (2 gac.)
CKMA M  MEXaHUYECKU
CMBICII TIPOM3BO/IHOM,
2.5. IIpaBuna muddepennupo- | [IpaBuna nuddepernupoBanus. Tabaua mpoU3BOIHBIX
BaHUs, TPOU3BOJIHAS CJIOXK- | OCHOBHBIX AJIEMEHTAapHbIX QyHKIM. [Ipon3BomHast ciox-
HOM  (yHKIMHU, TabMUna | HOW (QYHKIHH. -
MPOU3BOJHBIX ~ OCHOBHBIX
AJIEMEHTAPHBIX QYHKIUH.
2.6. IIpousBoaHbIE Boiciux | [ToHATHE MPOU3BOIHON BTOPOTO, TPETHETO H T.[. TOPSII-
TIOPSIIKOB. KOB. 3aKOHOMEPHOCTH B OTHICKAHUH ITPOU3BOJIHBIX BBIC- -

INHUX IMOPSAIKOB.
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2.7. OcHoBuble Teopembl 1mud- | Teopems Depma, Pois, Jlarpanxka, Komm. Texumsi-Gecena
(epeHIaTBFHOTO HCYHCIIe-

s (2 gac.)
2.8. Heobxonumble u nocratod- | Boszpacranue u yosiBanue QyHkumu. HeoOxonumoe u
HBIE YCIOBHS MOHOTOHHO- | JIOCTATOYHOE YCJIIOBHE MOHOTOHHOCTH, T€OMETPUUECKHUH
CTH M SKCTpeMyMa QYHKIUHU | cMbici. [loHsTHe SkcTpemyma (yHkimu. Heobxoaumoe
yCJIOBHE CYIIECTBOBAaHUSA 3KcTpeMyMa. Kputnueckue Tou- -
K1 niepBoro poza. IlepBoe u BTopoe J0CTaTOUHBIE YCIIO-
BUs 9KcTpemyMa (yHKImU. Hanbonbliee n HanMeHsbliee
3Ha4YeHHEe QYHKIUH Ha OTpE3Ke.
2.9. Beimykiocts, BOTHYTOCTb, | Bbimykiiocts yHkumu BBepx (BHU3). Touku neperuoa.

TOYKM mepernda rpaduka | JloctaTouHOE yCIoBHE BBIMTYKIOCTH BBEpX (BHU3) rpadu-

G yHKIHU. ka pyHknuu. HeobXoauMoe ycioBUe CyIeCTBOBAHUS -
TOYKH Ieperuda. JlocraTouHoe yCIOBUE CYIIECTBOBAHUS
TOYKHU TIeperuoa.

2.10. AnroputM  uccnenoBanusi | O0mast cxema uccienoanus rpaduka pyHkimu. [lo-

GYHKIIME W TOCTPOCHHE | CTpOeHUE rpauKoB IPOOHO-pAIIMOHATIBHBIX, TIOKA3aTeNb- -
Makera ee rpaduka. HBIX, JIOTApUPMHUIECKIX QYHKIUH.
2.11. OyHKIMY, 3a7aHHble HedB- | OYHKIUM, 3a/JaHHbIE HESIBHO. Y paBHEHUE JTMHUHU Ha IUIOC-
Ho. KpuBbie 2-ro mopsimka: | koctu. [IpsMast Ha IIIOCKOCTH. Y paBHEHHS NPSMBIX: ypaB-
OKPYXHOCTb, JJUIMIIC, TH- | HEHHE IPSIMOH, IPOXOJAIIEH Yepe3 3aJaHHYI0 TOUKY Tep-
nepOona, mapadoia. MeHAUKYJSIPHO 3aJaHHOMY BEKTOpY; 0Olliee ypaBHEHUE
MIPSIMOM; ypaBHEHHE NPSAMOM, IPOXOAsIIEH uepes3 ABe 3a- Jlexkuus-6ecena
JIaHHbIe Toukd. OnpeneneHue okpykHocTH. KaHoHn4eckoe (2 uac.)
ypaBHeHue okpyxHocTH. Onpeaenenue aunca. Kanonu-
4yecKoe ypaBHeHue auuica. [ unepOona, napadomna, ux
KaHOHMYeCKue ypaBHeHus. [IpuBeneHne KpuBoil K KaHOHHU-
yeckoMy Buay. IlocTpoeHne KpHUBBIX.
2.12. Oyakuun Heckonbkux Te- | OcHoBHBIE MOHATH. O0JacTh ONpeaeneHus, 00JacTh u3-
PEMEHHBIX, OCHOBHBIE I0- | MeHeHusl, criocoOsl 3ananust @HII. [Tpumeps! pyHKIMH
HATUS,, OONAcTb ompezese- | IBYX IEPEMEHHBIX. -
HUS, TeOMEeTpUY ECKHIA
CMBICIL.

2.13. Oynkiuu B mpodeccrno- | [ToBepXHOCTH BTOPOro mopsaka: cdepa, SJLTUIICOU I, KO-

HaJILHOM cdepe HYC, HWIHHIPUYECKHE TTOBEpXHOCTH. [IpuBeneHme K Ka- -
HOHHYECKOMY BHJY, ITOCTpoeHue. JIMHUM ypOBHSL.
2.14. YactHele mpomsBopHble 1- | YacTHble mpon3BoaHbIE QYHKIUH ABYX IIEPEMEHHBIX.
ro u 2-ro nopsaka, Hau- | 'eomeTpuueckuii cMbICT YaCTHBIX MPOU3BOAHBIX. HacT-
Oonplliee W HAaWMEHBIEE | HblE MPOU3BOAHBIE BBHICIIUX MOPsIKOB. OCHOBHAsI Teope-
3HaYeHHe (YHKIMU JBYX | Ma O CMEIIaHHBIX MPOM3BOAHBIX. Hanbobiee 1 Hau- i
MIepeMEHHBIX B 00JIACTH. MeHblIIee 3HaueHHe (PYHKIIMU IBYX NTEpEeMEHHBIX B 00Jac-
TH.

2.15. Heonpenenennsiii unte- | duddepenuan ¢pynknuu, ceoiicta auddepeHimana.
rpai, ompeneneHue, cBoil- | HeompenenenHsiit uaterpai. CBoHCTBa HEONpPEAEIEHHOIO
CTBa, TaONMIIa OCHOBHBIX | MHTerpajia. [ eoMeTpuyecKkuii CMBICT HEONPEAEIeHHOTO
HHTErPajoB. WHTErpaja. UHTErPUPOBaHUE TPUTOHOMETPHIECKUX i

(YHKIMH, THTErpUPOBAHKE MTPOCTEHITNX PaIllMOHABHBIX
JpoOeli, MHTErPUPOBAHKE IO YACTIM).

2.16. OcHoBHBIC MeTOnbl MHTEr- | Tabmuia uHTerpanoB. OCHOBHBIC METOIbI HHTCTPUPOBA- Texuns-Gecena
PUPOBAHHS! 10 HACTAM W | HUS: HENOCPEACTBEHHOC HHTCTPUPOBAHHE, HHTCTPHPOBA- (2 vac.)
TMIOICTAHOBKOH. HHE 110 YacTsIM, METO]] 3aMEHBI TePEMEHHO.

2.17. ParmonaneHbie apodu, oc- | PamumonanbHble 1poOu, ocHOBHBIE MOHATHSA. [IpocTeiimie
HOBHbIe TmoHATUS. [Ipo- | panmoHaimbHBIE APOOU, UX HEMOCPEICTBEHHOE HHTETPUPO-
crefiime poOu, MX MHTEr- | BAaHWE W MHTEIPHPOBAHME ITOJIBEICHUEM I10]] 3HAK nudde-
pUpoBaHHMe. ANTOpPUTM WH- | peHuuana. [ToHsTHe uTepauMoHHOW (HOPMYJIBL. ANTOPUTM i
TErpUPOBAHUSl PAlMOHANb- | MHTETPUPOBAHUS PALMOHAIBHBIX IpOOEH.

HBIX JpO0OeH.

2.18. WnterpupoBanne HEKOTO- | MHTerpupoBaHUE MPOCTEUIINX UPPALIMOHAIBHBIX BBIpa-
pPBIX HppalMOHATBHBIX M | )KEHHH.

TPUTOHOMETPUYECKHIX WHrterpupoBaHue TPUTOHOMETPUYECKUX BBIPAXKECHHH. i
GyHKIMHA. YHuBepcasbHas TPUTOHOMETPUYECcKasl ITOJCTaHOBKA.

2.19. OnpeneneHHslf  uHTerpat: | ['eomeTpruecKuii 1 3JKOHOMUYECKHUI CMBICI OIpeeIeH-
oTIpeieNIeHue, CBOMcTBA, | HOro HHTerpajna. CBoiicTBa OIpeeIeHHOTO UHTErpaa. Jlexkuus-6ecena
bopmymna Herotona- | ®opmyna HeroTona-JleliOnuna. MHaTerpa ¢ nepeMeHHbIM (2 uac.)

JleiiOHuIa, METOALl HHTET-

BCPXHHUM IIPECACITIOM. OCHOBHEIE IpaBuJjia UHTCTPpHUPOBA-
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pupoBaHuA.

HUSL. 3aMeHa epeMEeHHOM B OMPEICICHHOM HHTETpalie.
WHTerpupoBaHue 1Mo 9acTsM B ONpeIeICHHOM HHTErpae.

2.20. I'eomerpuueckue mpunoke- | [Inomans miockoit purypsr B JICK u IICK. [Inuna myru
HUS ompezeneHHoro uHTe- | miockoit kpuBoii B JICK u IICK. O6bem Tena BpaieHus B -
rpaja. JICK.
2.21. Juddepenunansupie ypas- | 3amauu, npuBosIHe K tuddepeHIraibHbIM ypaBHEHH-
HEHUs, OCHOBHBIE MOHATHSA, | sM. JJuddepeHunansHpie ypaBHEHNs TIEPBOTO MOPSIIKA.
muddepennmansapie  ypas- | Ompeznenenue, TeopeMa O CyIIeCTBOBAaHHU U €IMHCTBEH-
HeHUs 1-ro mopsaka ¢ pas3- | HOCTH pemieHus. ['eoMeTpuyeckuii CMBICI ypaBHEHUS Jlexkuus-6ecena
JENICHHBIMU W paslelisto- | mepBoro nopsaka. Hemomubie nud g epeHuaibHble ypas- (2 uac.)
UIMMHUCS IEPEMEHHBIMU. HeHUs repBoro nopsiaka. JuddepeHimanbuple ypaBHEHHs
C pa3IeNoUMHCS epeMeHHBIMU. MeTonbl UX pelie-
HUSL.
2.22. OnHOpOoIHBIE U TUHEHHBIE Merton 3aMeHBI IepeMEeHHOMN IS pelIeHHs OHOPOIHBIX U
muddepeHumansHpie ypaB- | JIUHEHHBIX TuddepeHIManbHbIX YpaBHEHHH IEpBOro Mo-
HeHus 1-ro nopsaka. Jlug- | psaaka. Ypasuenue bepuymim. -
(epeHIabHBIC YPaBHEHUS
Beprymiu.
2.23. Teopust nuHeHHBIX OnHO- | JIMHEHbIE OJHOPOHBIE YpaBHEHUS BTOPOTO MOPSIKA:
pomHbIX  audQepeHnranb- | OCHOBHBIE TEOPEMBI, METO/IbI PEIICHU .
HBIX YypaBHEHMH 2-To TIo- -
psAAKa ¢ MOCTOSHHBIMU KO-
s puIeHTaMu.
2.24. Teopust TuHEeHHBIX HEOMHO- | JIMHEIHbIE HEOJHOPOIHBIE YPABHEHHUS BTOPOTO MOPSIAKA:
pomHbIX  AudQepeHnnanb- | OCHOBHBIE TEOPEMBI, METO/IbI PEIICHUH.
HBIX YypaBHEHMH 2-To TIo- -
psAAKa ¢ MOCTOSHHBIMU KO-
s puIeHTaMu.
3. Teopus BepoOATHOCTEH 1 MATEeMATHYECKAS CTATHCTHKA
DneMeHThl KOMOWHATOpH- | DJIeMEHTbl KOMOMHATOPUKH: pa3MelIeHH s, COYSTaHHUs,
31 KWA: OCHOBHBIE ompezese- | nepecraHoBkU. CriocoOb! Beruncienus. [IpaBuna Berauc- Jlekuus-6ecena
o HUS, ABa TIpaBWiIa KOMOH- | JICHHs KOJIMYECTBa BAPUAHTOB KOMOWHAIIMNA: CyMMa U (2 gac.)
HATOPHUKU. MIPOU3BE/ICHUE.
Crnydvaiineie  coObITHS, HX | OCHOBHBIC TOHATHUS TCOPUH BEPOATHOCTEH. MCIbITaHUS U
BUJBI, KJIACCHYECKOEe ompe- | coObITHs. Bupl ciydaitHbix coObiTHid. [ToHsATHS cCOBMECT-
JIeTICHUE BEPOSITHOCTH CO- | HBIX (HECOBMECTHBIX ), 3JIEMEHTApHBIX, OJIATONPHSITCT-
32 OBITHSL. BYIOLIMX COOBITHH, MTOJTHOM IpyNIbl coobIThil. Knaccuye- )
- CKOe ompeierieHue BepoaTHOCTH. [IpuMeps! HerocpeactT-
BEHHOT'O BBIYHCIIEHUS BeposTHOCTeH. OTHOCUTEIbHAS
yacrora. CtaTucTuyeckast BeposTHOCTh. [ eomeTprudeckue
BEPOSATHOCTH. AKCHOMBI TEOPUHU BEPOSTHOCTEH.
Anredpa cobwiTuil. IIpous- | IToHATHe anreOpsl COOBITHIA. 3aBHCUMBIC M HE3aBHCUMBIE
BeJIeHHE M CyMMa CoObITHH. | coObITHs. [Ipon3Benenne coObITHH. Y ClIOBHAs BEPOSIT-
HOCThb. TeopeMa 0 BEpOATHOCTH ITPOU3BEICHUS 3aBUCH-
MBIX coObITHIl. TeopeMa o0 BEpOSTHOCTH ITPOU3BEACHUS
He3aBHCUMBIX coObITHH. CymMa coObiTHil. Teopema o Texumsi-Gecena
3.3. BEPOSTHOCTU CYMMBI JIByX HECOBMECTHBIX COOBITHIL. Teo- (2 vac.)
peMa 0 BEpOSITHOCTH CYMMBI JIBYX COBMECTHBIX COOBITHIA. )
Teopema 0 cymMMe BEpOSTHOCTEH COOBITHI, 00pa3yIOIIMX
TIOJIHYIO TPpyNITy coOBITHH. [IpOTHBOITOIOKHBIE COOBITHSL.
BeposTHOCTD NOSIBIIEHHS XOTs1 ObI OJJTHOTO U3 N HE3aBUCH-
MBIX B COBOKYITHOCTH cOObITHI. Cle/cTBHE.
®opmyna monHON BeposT- | TeopeMma o monHoi BeposTHocTH. Popmyna baiteca. Y-
34. HocTH M hopmyiisl baiieca. | yoBus mpuMeHeHHsT (POPMYJIBI TOJTHOM BEPOSTHOCTU U -
¢dbopmyiel Baiieca.
HezaBucumsle mnoBtopHble | @opmyna beprymau. JlokanbHas U UHTErpajbHas Teope-
35 HCIIBITAHUS. Mbl MyaBpa-Jlamiaca. @opmymna Ilyaccona. BeposTHocTb
e OTKJIOHEHHsI OTHOCUTENBHOM YacCTOThI OT MOCTOSIHHOM i
BEPOSTHOCTH B HE3aBUCUMBIX UCIIBITAHUSIX.
Crnyuvaiinas BenuuuHa. Oc- | JluckpeTHbIe U HETIpEpPHIBHBIE CIydaiiHbIE BETUUUHBIL.
HOBHBIE MOHATUA. DyHKIWMS | 3aKOH pacnpeaereHus: BEpOsSTHOCTEH TUCKPETHON
36 pactipezneneHuss U QYHKIMS | ciaydaiHOH BennduHbl. CriocoObl 3a1aHusI 3aKOHa

IIJIOTHOCTU paCIIpCACICHU.

pacnpezeneHus. MHOrOyroibHHUK pacipeeeHus
BeposTHOCTEH. BUHOMUAIBHBIN 3aKOH pachpeiesieHus 1
€ro YHCIIOBbIE XapaKTepucTuku. 3akoH [lyaccoHa.
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[pocreiimuii motok coobITHil. CBOMCTBA CTAIIMOHAPHOCTH,
OpPAMHAPHOCTHU U OTCYTCTBUS IOCIEACUCTBHSL.
VHTEeHCUBHOCTH MOTOKA.

OyYHKIMS pacnpeeeH!s] BepOATHOCTEH cirydaifHOH Be-
JIMYUHBI ¥ €€ cBoKcTBa. [LITOTHOCTH pachpesiesieHus He-
MIPEePBIBHON CITy4ailHOM BEITMYUHBI U €€ CBOICTBA.

3.7.

UncnoBble XapaKTEPUCTHKU
ClIydyaifHOM BEJTUYUHBL. 3a-
KOHBI pacrpeseleHus He-
IIpepBIBHON cny4aiHoU
BEJINYMHBIL.

MartemaTH4eCcKOe OXKUJAaHUE CydyailHOW BETUYUHBI U
€ro CBOMCTBA. BepoATHOCTHBIH CMBICI MaTEeMaTHYECKOIO
oxuganus. OTKIOHEHHE CIy4allHOW BENUYUHBI OT €€
MareMaTU4eckoro oxujnanus. Jlucrnepcust ciydaiHoi
BEIMUMHBI U ee cBoiicTtBa. CpelnHee KBaJpaTUUYECKOE
OTKJIOHEeHHe. HavanbHble U IEHTpaTbHbIE MOMEHTHI K-ro
MopsiJIKa, MoJia, MeIaHa.
3aK0H paBHOMEPHOTO PaCIpe/eIeHUs BEPOSITHOCTEH, ero
(GYHKIUSA pactpeeCHNs U YUCIOBBIC XapaKTePUCTHKH.
3aKoH MOKa3aTeILHOrO PaclpeaesIeHus, ero (yHKIHs
pacrnpe/eNieHrs U YUCI0BbIe XapaKTePUCTUKHU.

3.8.

[Ipenmer u 3agayu MaTema-
THYeCKOM cratuctuku. Oc-
HOBHBIE OOBEKTHI M ITOHS-
tust. COoop mHboOpMaumu u
NepBUYHAsS 00pabOTKa BHI-
O0pKU.

[Ipenmer MmaTemaTHueckoit ctaTUCTUKU. OCHOBHBIE 3a/1a-
YM MaTeMaTHYECKOH CTaTHUCTHKH. | eHepabHas U BBIOO-
pouHasi coBOKynmHOCTH. [IoBTOpHAs 1 OECIIOBTOpHAS BBI-
6opku. PenpesenTaruBHas Beioopka. CriocoOb1 0TOOpa.
CraTucTuieckoe pacipezienieHie Bbioopku. Bapuanuon-
HBIU psilt ¥ ero xapakrepuctuky. [lonuron yacror (0THO-
CHUTENIbHBIX YaCTOT). DMITUpUUecKast (PyHKIUS pacrpese-
JIeHUsI U ee CBoiicTBa. ['mcTorpaMmma 4acTor (OTHOCUTENb-
HBIX 4acTOT), SMIHUpHYecKas (pyHKIUS INIOTHOCTH pac-
TIpe/IeIICHHSI.

Jlekus-6ecena
(2 uac.)

3.9.

CTaTUCTUYECKHE  OLICHKH
MapamMeTpoB  TeHepabHOU
COBOKYITHOCTH

ToueuHble OLEHKM TapaMeTpOB U WX CBOMCTBa:
HECMEIIEHHOCTh,  3((EeKTUBHOCTD,  COCTOSATEIBHOCTB.
I'enepanbHast cpeasisi, BbIOOpouHas cpenssisi. OlneHka
TeHepaJIbHOM  CpelHel 10 BBIOOPOYHOH  CpeqHeH.
'enepanbHast  mgucriepcus, BBHIOOpPOYHAsl  AMCHIEPCHS.
OrneHKa TeHEepalbHOM JHCHEPCHH 110 HUCIIPaBJICHHOM
BBIOOpOYHON  gucnepcuu.  BpiOopouHoe — cpeaHee
KBaJpaTHYECKOE OTKIOHEHHE, aCUMMETPHUS M DKCIecC.
Pacuer CTaTUCTUYECKUX OLIEHOK reHepabHOM
COBOKYNHOCTH. To4YHOCTH  oOlEeHKH. JloBepuTeibHas
BEPOATHOCTH (HA/IEKHOCTH). [loBEepUTENbHBIE MHTEPBAJIBI
JUISL OLIEHKHM MaTeMaTU4eCKOro OXKHIaHUS HOPMAaJbHOIO
pacripezieNieHusi IpyU U3BECTHOM U HEU3BECTHOM CPEIHEM
KBaJJPaTHYECKOM OTKIIOHEHHUH.

3.10.

CraTiucTHYeCKHe pacueThl B
npoeccronansHol chepe

3anauyn MpoQecCHOHANBHON Cephl, TPEOYIOIIUE MPUME-
HEHUS CTATUCTUYECKON 00pabOTKH JaHHBIX: 3aIachl, pe-
CypChI, HOPMATHUBBI, IIEHBI U T.II..

4.3. JlabopaTtopHbie padoThI

y4€OHBIM TIJIAHOM HE TIPEyCMOTPEHO.

4.4. [lpakTuyeckune 3aHATHS

Buo 3anamus ¢

Homep .
. UHMEPAKMUBHOIL,
Ne | pazoena Haumenosanue mem npakmuueckux 3aHamuil Oobvem 6 .
aKmuenoil,
n/n | oucuu- yacax .
UHHOBAUUOHHOU
nAUHbL
¢dopmax, (uac.)
JleticTBus Ham Matpuiiamu. Beraucienue onpezenurenei. Pemenne cuctem
. N N 3aHATHEe-TPEHUHT
1 JMHEHHBIX ypaBHeHUH metonoM Kpamepa, merogom ["aycca. [lelicTBust Hax 16 (4 vac)
BekTopamu. CKaJsipHOe, BEKTOPHOE, CMEIIaHHOE TIPOU3BE/ICHHE BEKTOPOB.
Ipenen ¢ynkuun. Acumnrotrsl rpaduka Gynkuun. [IpaBuna muddepenim- AHAIH3 CHTYALHT
poBaHMs W Tabiuna Npou3BoAHBIX. MccnenoBanue QyHKIMU M MOCTPOEHHE @ qac)y
2 ee rpa¢uka. Kpussie 2-ro nopsiaka. YacTHele npou3BoaHble 1-ro U 2-ro mo- 33

[§9)

obJiacTu.

psnka, Hanbonbiee u HauMeHblIee 3Ha4eHHe (GYHKIMU IBYX IEPEMEHHBIX B

Pabora B ManbIx
rpynmax (2 vac)

Heonpe;[eneHHHﬁ HUHTCTpal. MeTOI[ 3aMCHBI nepeMeHHoﬁ. I/IHTel"pI/IpOBaHI/Ie

—
qo




o yactsiM. VHTerpupoBanue crienuaibHBIX KiaccoB GyHKIuA. OnpeneneH- rpynmnax (2 gac)
HBIH HHTErpasl. I 'eoMeTpudeckue NpuiIoKeHNs ONpeieIeHHOro HHTerpaa.
Juddepenunansupie ypaBHeHuss 1-ro mopsiaka. JIMHeHHBIE OJHOpPOIHBIE PaGoTa B MALIX
muddepeHnmanpaple ypaBHEHUs 2-T0 TOPSIKa C MOCTOSHHBIMH KO3 dHULIH- 16 Hax
eHramu. JIuHeiitHple HeomHOponHble MuddepeHIanbHble YpaBHEHHS 2-TO F(%yzac)
TIOpSIJIKa C IOCTOSIHHBIMH KO3((UIIMEHTaMH.
OnemeHTsl KoMOMHaTOpuKkH. Kilaccudeckoe ompenenieHHue BEpOATHOCTH CO-

3 obrtust. [IponsBenenue u cymma coObITui. Anredpa coobituii. @opMysna nmon- 19 Ananu3 cutyauui

: HOHM BeposiTHOCTH M (opmyna baiieca. HezaBucumble IMOBTOpPHBIE UCITBITA- (2 gac)
HUSL.
HUTOI'O 102 14

4.5. KoHTpoOJIbHBIE MEPONIPUATHS: KOHTPOJIbHAasA padoTa

Bce KOHTPOJIbHBIC pa6OTI)I BBIITOJIHAIOTCA KaK HHANBUAYAJIbHBIC JOMAIIHUEC 3aJaHN.

st Habopa 2015, 2016, 2017 1T. B COOTBETCTBUY C YYEOHBIM IJIAHOM IIPEIYCMOTPEHO:

- JIB€ KOHTPOJIbHBIE pabOThl B MEPBOM cemecTpe (KOHTpoJibHas padota 1 yacth 1 «DneMeHThI
JUHENHOW M BEKTOPHOM anreOpbl», KOHTpojbHas pabdora 1 yacte 2 «Hawanma mMaremaTuueckoro
aHaIHN3ay);

- JIB€ KOHTPOJIbHBIE PabOThl BO BTOPOM ceMecTpe (KOHTposbHas padora 2 yacth | «DyHKuuun
HECKOJIbKUX NEPEMEHHBbIX», KOHTpoJibHas pabora 2 uyacth 2 «MHurerpan. [duddepenunanbHbie
YPaBHEHUS»);

- JIB€ KOHTPOJIbHbIE pabOThl B TPETheM cemecTpe (KOHTpojbHas padbora 3 udacte 1 «Beposrt-
HOCTb CiTy4aitHOTO coObITHs», KoHTposbHas padoTa 3 yacTh 2 «MaTemaTH4ecKas CTaTUCTUKAY).

Huxe npuBeneHs! 3a1aHusl KOHTPOJIBHBIX PadoT.

Konmponvnaa paboma 1 yacme 1 «nemenmul 1uHENHOU U 6eKMOPHOU anzedpvl»
Lenv: 1. HayunTbes paboTaTh ¢ MAaTpUIIAMU ONIPEACTUTEISIMUA, CHCTEMaMH JIMHEWHBIX ypaBHE-
HHUI.
2. Hayuuthcs pemaTh 3aa4u IPaKTHUECKON HAIPaBICHHOCTH C IIOMOIIBbIO 0OBEKTOB
BEKTOPHOU anreopsl.
Cooeporcanue: 6 3amanuit
1. IIpousBectu neicTBus Haa MaTpuliamu. Haiti A2; AB.

25 0 1 1
A=|7 4 -1 B=|-2 3
35 6 5 0

2. Pemmth cucTeMbl TUHEHHBIX YpaBHEHHI:
S5x, =3x, —x; =-1 3x,+x,—x, =3 X, —=3x,+x;,=0
a9 2x,+x,—x3;=3  b.q 2x, +x;-2x,=1 c <2x,+5x, —x;=0
X, —x, +3x; =1 X, +X, =Xy +x, =2 3x,—2x, +x;, =0
3. Hamsr Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). Haiitu:

a. mmHy Mmeauansl CK tpeyronsauka ABC
b. Touky P, ornenstomyro Tperh orpeska AC, cunras ot C

C. KOOpAMHATBHI BEKTOpa 2AB - 5BC +3AC, ero JUTUHY (M TOCTPOMTH €ro Ha Oymare B KJIETKY)
d. mepumerp Tpeyronpauka ABC

4. Jlaner rouxn A2 N-0),BAN-2 4 1),(3~2N-19.
a. HalTn (E +3BC, 2AB - R’)
b. BBISICHUTb, IPU KAKOM 3HAYEHUH ¢ BEKTOPHI AB + qI’ U qA_C —24B TIepPIICH IUKYIISIPHBI
C. HaiTH paboTy CHJIBI 7 ={-5, 2, — 1} mo mepemMenieHnIO TOYKH BIOJIb BEKTOpA 24B - BC
d. waiita miomanae tpeyronpanka ABC

5. Haiitu mtomiaap mapauiesiorpaMmma, oCTPOSHHOro Ha Bektopax Sa — Nb u a+ b, ecnn:

a. \Z\ =3, 13\=4, alb
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b. a=3i+2j-5k b=2i-2j—k,
6. Jlana mupamuna ¢ sepunamu 4,(7; N; 4), A,(7; —1; N-2); 4,(3; N +3; 1), 4,(—4; 2; 1). Haiitu:
a. yron mexny pedpamu A A,, A A,;
b. o0bem nmupamuiI;
C. JUIMHY BBICOTBI, OMyIIIeHHON Ha Tpanb A, A, A, .

Konumponsnan paboma 1 ywacms 2 «Hauana mamemamuueckozo ananuzay
Llenv: 1. Hayuntbces paboTath ¢ QyHKIMSIMH.
2. HayauthCst BBIYUCISITH TPEEIIBI, POU3BOIHBIC, CTPOUTH MaKeThl TpaduKoB (YHKITUH.
Cooeporcanue: 4 3amanus
1. Beruncauthb mpenesnsl GyHKIUEI:

i 6x’ —5x° +4 b i xt —2x+1 " 2x—6
a lim-—— 2 xlirll—3 2 c x1£r31—
o (x7 =3x)(2x" +5x) X —=x" —x+1 J6+x -3
2n—4 4x
1 - -1
d lim| 202 e limSOS2X=Cosx folim——
n>o\ 13n—12 =0 ]—cosx =0 2tgx —sin x

2. Haiiti npon3BoaHyIO:
2x+1)-Vx* —x 1 2w 2 sin® 21x
= b. y= arctg(e™ -,/ C. V=4Jtgd+——
y 2 Y 2\/5 8( A) Y g 21cos42x

2
x°+1 N y:4ln2(«/;—«/x—])‘
x’ +4

5
d. y=arctgx +gln

3. Haiiti ypaBHEeHHE KacaTeNbHON U HOpMalK K Tpaduky QyHKIUU Y = , B TOUKe Xxp= -2.

2
X
4. UccnenoBath (GYHKIUIO H IOCTPOUTH Irpaduk:
2 y=x'—x b,y x* =1 » 3x-1
. =x" - .y= c. y=
x*+3 x’

Konumponsnan paboma 2.1 « @ynkuuu HecKOJIbKUX NEPEMEHHBIX)
Hens: 1. Paciumputh nonstue pynkuuu. HaydauThcs CTpOUTH KpUBBIE BTOPOTO MOPsiAKa
2. HayunTbcsi CTPOUTH MOBEPXHOCTH BTOPOIO MOPSAIKA U aHAIM3UPOBATH MIOBEJCHHE
(GYHKIMHI 1BYX TEPEMEHHBIX.
Cooeporcanue: 4 3amanus

1. ITocTponTh KpUBEIE BTOPOTO MOPSIAKA B OTHOM CHCTEME KOOPAUHAT.

a. 1.y’ —4y+8x-84=0 g 7.x +y +2x-10y+25=0

b. 2. y*—4y-8x-52=0 h. 8 x*+y>—10x-10y+49=0

c. 3.x°+4y*+2x-40y+97=0 i.9.64x> —=36y% —256x+144y +2416=0
d 4. x*+4y" —10x-40y+121=0 jo 10 4x* +y° —96x -4y +576=0
e. 5.x +y —4x—-4y+7=0 k. 11.4x° +y> +64x—4y +256=0

£ 6. x +y° —4x+6y+9=0

2. ITocTpoUTh MOBEPXHOCTH
(x-1)° »* 2’ x? oy 7
+—+—-1=0 b. — ——+—=1
4 4 9 16 9 4
2. [octponts nMuHKM ypoBHs Qyrkmmnn z=f(X,y)
2 2 2 2
-2 +1
a. z:x—+M b. z=x—(y-5)° c z=x+2y d. z:x——M
9 16 4 9
3. Haittn obnactu onpenenenus GyHKUMA: ¢, z =./y* —2x+4 b z= - 1 - ¢ z=arcsin(3x+y—2)

X =y
4. Haiitn monusiit quddepenumnan GyHKuun z = arcsin(x? + xy° + tx + 2¢)
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Konumponsnan paboma 2.2 «Humezpan. /lupghepenyuanvusie ypagnenusn»
L]env: 1. HaydnThbcs BBINOJIHATH IEHCTBUE HHTETPUPOBAHUE
2. HayunTbcs NpUMEHATh HHTETPUPOBAHUE B MPUOINKEHHBIX BBIYMCICHUSAX U IIPH pe-
meHnu JuddepeHInaTbHbIX YpaBHEHU I
Cooeporcanue: 4 3amanus
1. [IpounrerpupoBath GyHKIUU

j x’dx . J'e&+8dx . I sin x sin x e
RV TE R Jx 3 cos? x V3 -cosx

g ctg’3x—F ¢ [ +5x+6)sin2xdx g [In(cos x)dx

dx d.J.

©

[¢)]

sin? 3x
_ 1 4
h.j—dx 2 X i J. x2+ dx k. J.—33x >dx
X2 =2x+5 (x=5)(x"+2x+2) X —=x

* xdx

2. Ionk3ysick Gopmyroit Hetorona-JIeliOHMIIA, BEMUCIIUTE OMPEIeEHHBII HHTErpajl ﬁ .
x f—
4

W

. Petuth nuddepennmansabie ypaBHEHUS
xy'—y=0

X+xy+y (y+xy)=0

xX’dy + (y— 1)dx =0
y'=Qy+1)ctgx

tg x -sin” y dx = —cos’x -ctg y dy

oo o

4. Haiit yactHoe perienue nuddepeHnuansaoro ypasuenus y” + py' + qy = f(x), yaoBierBopsioliee

HavanbHeIM yenosusaM y(0) = y,,»'(0) = yol_
a. y"+4y' +4y=e";y(0)=1, y'(0)=8.
1

5
b. y"-=5y"+6y=x;y(0 =—,y’(0)=—g.

36

1
c. y"+y=coslx; y(O):—E, y'(0) =1

Konumponsnan paboma 3.1 «Beposamunocme ciyuaithozo coovimus
Lleny: 1. Hayuntbcs BBIOMpaTh METOABI PELICHUS 3a/1a4 110 TEOPUHU BEPOATHOCTEN
2. Hayuutbcst cTpouTh anreOpbl COOBITUI, apryMEHTUPOBATh U aHAJIM3UPOBATh PEIICHHE

Cooeporcanue: 7 3amaHuit
1. B ypne 5 mapos 6emnoro 1Bera, 3 - CHHETO, 6 XKeNToro.
a) U3 YpHBI I0CTAIOT 0/iuH 1map. KakoBa BEpoATHOCTh TOTO, YTO OH OeJIbIil?
0) 13 ypHBI 10CTalOT /1Ba 1apa. KakoBa BEpOSATHOCTb TOTO, UTO OHH JKEIThIE?
B) U3 YpHBI JOCTAIOT TpH 1apa. KakoBa BEpOsITHOCTh TOTO, UTO BCE OHU Pa3HOIo 1[BeTa?
I') U3 YPHBI IOCTAIOT YeThipe 1mapa. KakoBa BEposSTHOCTb TOrO, YTO BCE OHU OJIHOTO 1IBETa?
2. Paboumnii oOciyxuBaeT 4 craHka. BeposSTHOCTh OCTAHOBKHM B T€YEHHE CMEHbI y MIEPBOIO CTaHKa
paBHa 0,4, y BToporo cranka -- 0,45, y tpersero —0,3, y uerBeproro — 0,34. HaiiTu BepoATHOCTD
Oecriepe0oiiHOM paboThl B TEUEHHE CMEHBI: a) BCEX YETHIPEX CTAHKOB; 0) TPEX CTAHKOB; B) TOJIHKO
OJIHOTO CTaHKa; ') XOTs ObI OJTHOTO CTaHKa.
3. VY pebenka umeercs 10 xkaprouek ¢ OykBamu A, U, O, A, b, B, P, C, K, I1. Pebenok, He ymero-
LU YUTaTh, BBIKIAABIBAET B psAJ M0 YeThbipe OyKkBbl. HailTu BEpoSATHOCTH TOTO, YTO OH CIy4ailHO
BBUIOXKHUT cJI0BO «BOPS».
4. VY Ileru tpu mapku u3 I'epmanuu, a n8e Mmapku u3 CLIA. A y Camn nare mapok u3 I'epmanuu
u tpu u3 CHIA. Tlers yramun ogny mapky y Caimu u nosioxui cede B kisccep. A MOTOM Havall
XBacTaTbCs MOJPYXKKE M Hayraj BbITAllMI OJHY MapKy. KakoBa BEpoATHOCTh TOrO, UTO 3TO Mapka
3 CIIA?
5. Ha cbopky nocrynaroT Aetaiu ¢ Tpex aBToMaroB: 25% - ¢ nepBoro aBromara, 45 % - co BTOpo-
ro, 30% - ¢ Tperbero aBromara. Ilepssiii aBTromar fgomyckaert 0,1% Opaka, Bropoit —0,2%, Tperuit --
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0,3%.HaiiTi BeposATHOCTb TOTO, YTO HECTaHJApTHAas JeTajlb, IIOCTYNUBIIAS Ha COOPKY, clejlaHa
BTOPBIM aBTOMATOM.
6. Tpu crpenka Npou3BeEIH MO OJJHOMY BBICTPEY 110 MHUILIEHU. BeposITHOCTh MOpa)KeH!Us] MUILIEHU
KaXJIbIM cTpenkoM pasHa 0.8. HaiiTu BEpOATHOCTH TOTO, UTO: a) TPHU CTPEJIKA MOPA3SAT MUIICHB; 0)
JIBa CTpeJKa MOopa3sT MULIEHb; B) TOJBKO OJMH CTPEJIOK NOPA3UT MUILIEHD; I') XOTs Obl OJUH CTpe-
JIOK TIOPa3UT MUILIEHb.
7. JlecsTh CTPENKOB CAENANU 10 OJHOMY BBICTPEY 10 MUIIEHHU. BeposTHOCTh MpoMaxa KaskKJIbIM -
0,2. HaiiTi BEpOSITHOCTB TOTO, YTO XOTS OBI TPOE MOTIAIIH.
Koumponvnaa paooma 3.2 «Mamemamuueckas cmamucmuxka)
Lenv: 1. HayunTbces 0OpabaTbiBaTh BEIOOPOYHBIC JAHHBIE.
2. Tlo3HakOMUTBHCS ¢ BOBMOKHOCTMH T1akeTa Excel mo oOpaboTke TaHHBIX.
Cooeporcanue:
Hana nBymepHasi Bbioopka oobema n=150.
J1jig 3alaHHOTO MaccHBa YUCEI IPOBECTHU CIEAYIOIIYIO CTATUCTUYECKYIO 00pabOTKY:
Jas kaxnoi nepemenHoi (st 11 uaTEpBaANOB):
1.  ompenenuth pazMax BbIOOPKU (3amucarh (POpMYIly U pe3ysbTaThl BEIYMCICHUN);
2.  JUIMHY UHTepBaja (3anucath GOpMYIy U Pe3yJIbTaThl BHIYUCICHUN);
3. JIeByI0 U MpaByH I'PaHUIBI UHTEPBAJIBHOIO psia (3amucatbh GOpMyILy U pe3yJbTaThl BbIYHC-

JeHui);
4.  TOCTPOUTH MHTEPBATBHBIN PSI;
5.  HaWTH 4acTOTEHI;

6.  IOCTPOUTH IMCTOIPaAMMY;

7.  BBIYUCIUTH TOUYEYHBIE OLEHKU: BHIOOPOYHAs CPEIHss, BHIOOpOUYHAs IUCHEPCHs, UCIpPaBIIEH-
Hasi BBIOOpOYHAs AMCIIEPCHS], UCIPABIEHHOE BHIOOPOYHOE CpefHEe KBAJIpaTUYECKOE OTKIOHEHUE,
acCUMMeETpHUs, IKCIIecC (3anucath Bee GOpMYIIbl U pe3yIbTaThl BEIUUCICHUN);

8. IMOCTPOWTH JOBEPUTEIBHBIE MHTEPBAIBI U1 MaTEMAaTHUYECKOTO OKHMJIAHUSA U CPEIAHETO KBal-
pPaTUYECKOTO OTKJIOHEHHS F€HEPAIBHOW COBOKYIHOCTH IIpH HajexHocTaX 0,9 u 0,95, cpaBHUTH HX
JUIMHBI U YCTAHOBUTH CBA3b C BETUYMHON HAJIEKHOCTH;

9.  nmpoBepuUTh NPaBUJIO TPEX CUIM;

10. mo rucrorpamMme, aCUMMETPHUH, JKCIECCY, NMPABUIY TPEX CUIM BBIABUHYTH TMIIOTE3Y O HOp-
MaJIbHOM PACHpeIEICHUU T€HEPATIBHON COBOKYITHOCTH;

11. mpoBepuTh BBLABUHYTYIO TUIIOTE3Y MO Kputepuio xu-kBaapat (Ilupcona) ¢ ypoBHem 3Ha4u-
moctu 0,05.

s Hatopa 2018 r. B COOTBETCTBUHU € YUEOHBIM IJIAHOM IPETYCMOTPEHO:

- OJIHa KOHTPOJIbHAsI paboTa B IEPBOM ceMecTpe (KOHTpOJIbHAs paboTa 1 «DIeMeHThI JIMHEHHOU
1 BEKTOpHOH aireOpel. Hauana MmaTeMaTnueckoro aHaan3a);

- 0JIHa KOHTPOJIbHAsI paboTa BO BTOPOM ceMmecTpe (KOHTpoJibHAs padoTa 2 « DyHKIIUHU HECKOb-
KHUX niepeMeHHbIX. MHTerpain. Jluddepennuanbubie ypaBHEHUS);

- OJIHa KOHTpOJIbHasi paboTa B TpeTheM ceMecTpe (KOHTpoJbHas padota 3 «BeposSTHOCTH City-
qaifHOro coObITHs. MaTemaTHueckas CTaTUCTHKAY).

3amaHnst KOHTPOJILHBIX pab0T aHAIOTUYHBI TPUBEICHHBIM BBITIIC.

Boigaua 3amaHuii, nmpueM KOHTPOJIBHBIX PaOOT MPOBOJUTCS B COOTBETCTBUM C KaJIEHIApHBIM
y4eOHBIM rpapuKOM.

Ouenka Kpurtepuu ouieHKM KOHTPOJIbHOH padoThl
3auTeHo «3auTeH0» CTaBUTCS IPU YCIOBUH MPABUIBLHOIO BHIOJHEHUS BCEX 3aJaHUM.
He 3aureno Ecnu He BBINOIHEHO XOTS ObI OJTHO U3 00sI3aTENIbHBIX 3aJaHUil, TO CTYAEHT MOJTy-

JacT OUCHKY «He 3auTeHo» u HE J0IMYCKacTCA K CEMCCTPOBBIM KOHTPOJIbHBIM MC-
PONPUATHAM: 3a4YCTY UJIM OK3aMCHY B COOTBCTCTBHUU C y‘-Ie6HI)IM IIJIAaHOM.
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5. MATPHIIA COOTHECEHUSA PA3JIEJIOB YUEBHOM JUCIIUILINHBI K ®OPMHUPYEMBIM B HUX

KOMIIETEHIUAM U OHEHKE PE3YJIBTATOB OCBOEHUMSA JUCIIUITJINHBI

Komnemenyuu Komne- 5 Buo Ouenxa
menyuu Komn Lpr nac yuebnvix pe3yibmamos
Kon-60 : 3anamuii
Ne, haumenosanue Yacos
Pazoenoe OuCHyUNIUHbL OIIK-1
1 2 3 4 5 6 7
1. JIuneiinas 1 BeKTOpHas anredpa 51 + 1 51 JIk, I13 Kp-1., 5K3aMeH
2. M i - -
aTeMaTUYEeCKUM aHaIn3 259 . 1 259 JIk, 113 Kp-1, xp-2,
3ayer
. T i -
3. Teopust BeposiITHOCTEH M Mare 111 . 1 111 JIk, I13 Kp-3, DK3aMeH
MaTH4YeCKasl CTaTUCTUKA
écezo uacoe | 414 414 1 414
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6. IEPEYHEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA AJ
CAMOCTOSTEJBHOMN PABOTHI OB YUYAIOIINUXCS MO JUCIHUITJIMHE

a) IToaroroBka K JJeKIIMOHHBIM U MPAKTUYIECCKUM 3aHATUAM

1. barunosa T.I'., EMenbssHoBa H.B. AHanuTtrdeckas reoMeTpusi: METOIMYECKUE YKA3aHUS ISl
MPaKTUYECKUX 3aHATUN U camocTosTeNnbHbIX padot/ T.I'. barunosa, H.B.EmenbsnoBa. — bparck:
bpl'Y, 2017. - 52 c.

2. bexuposa, P.C. Maremaruka. OyHKIIMU HECKOJBKUX NEPEMEHHBIX: MeToauueckue ykasa-
nus/ P.C. bexuposa, T.I'. barunosa.- bparck: bpI'Y, 2009. — 51 c.

3. EmenbsnoBa H.B. MnTerpupoBanue pyHkuuii o1HON epeMeHHoM : yueb. nocodue. —
bparck : U3n-Bo bpI'Y, 2013. - 90 c.

4. EmenbsiHoBa, H.B. PackpeiTie HeonpeneneHHOCTe! B peaenax: MeToaudeckue yKazanus/
H.B. EmenbsinoBa, O.I". Jlapnonosa. — bparck: bpl'Y, 2009. — 49 c.

5. Jlazape, O.B. Bekropnas anrebpa: Meronuueckue ykazanus / Jlazapes O.B., EMenbsanoBa
H.B. — bparck: bpI'V, 2006.-59 c.

6. JlapuonoBa, O.I'. Maremarnueckas crtatuctuka: yue0. mocobue / O.I'.Jlapmonona, C.A.
I'eBpaceBa. — 3-e u3a. nepepad. u gon. — bparck: 'OY BIIO «bpl'¥Y», 2008. — 66¢.

7. HaitmeieBa, O.A. uddepenunansusie ypaBHenus / O.A. IlaiimbimeBa. bparck: bpl'V,
2009. - 168 c.

0) CaMmonoaroToBKa u caMoInpoBepKa

1. barunosa, T.I'. Marematuka. Y. 1: JIunelinas u BekTopHas ainredpa, aHaJIMTUUYECKast
reoMeTpHsl, Hayajla MaTeMaTHUeCKOro aHaJIn3a. 3alaHus JJIsl CaMOCTOsATeNIbHOM paboTel / barmHoBa
T.I'., JIumyxk E.B.. — bparck: U3n-Bo bpl'VY, 2011. - 133 c.

2. barunosa, T.I'. Maremartuka Y.2: Heonpenenennslit uuterpain. OnpeaeneHHbli HHTe-
rpai: cOopHuk 3aaanuii u tectoB / barunosa T.I'., bekuposa P.C., JIlumyk E.B.— Bparck: 131-Bo
bpl'Y, 2011. —44 c.

3. barunosa, T.I'. Marematuka Y.3: luddepenunansusie ypaBHeHUs. DyHKIIUN HECKOJIb-
KHX MepeMEHHBIX: cOOpHUK 3aganuii u TectoB / barunosa T.I'., bexuposa P.C., JInmyk E.B.—
bparck: U3n-Bo bpI'VY, 2012. — 56 c.

4. barunosa, T.I'. Maremaruka: Benenue B matemarnueckuii ananus. Juddepenimans-
HOE UCYHCIICHHE: COOpHUK 3aianuii u TecToB. Yactel, 2 / barunosa T.I'., bexuposa P.C., JIumryk
E.B. — bparck: U3n-Bo bpl'Y, 2014. — 83 c.

5. barunosa, T.I'. MaremaTtuka Y.4: Teopust BepoaTHOCTEN U MaTeMaTUyecKas CTaTUCTU-
Ka: cOopHuk 3ananuii u rectoB / barunosa T.I'., bekuposa P.C., Jlumyk E.B.— bparck: 13x-Bo
bpl'Y, 2014. - 69 c.
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7. MEPEYEHb OCHOBHOM U JONOJITHUTEJIBbHOM JUTEPATYPhI,
HEOBXOJUMOI JIJIsI OCBOEHUSA JUCHUTLJIAHBI

Buo Konuuecm-
60
Ne Haumenoeanue uzoanusn 3’;’1’;’; IK3EMNIA- 06:;':’::2”-
(I, [13, | PO88OUO- | () uen)
%) auomexe,
mT.
1 2 3 4 5
OcHoBHas1 JuTEeparypa
1. [Tucemennsiit, JI. T. KoHCIEKT TeKIMiA 1O BBICIIEH MaTeMa- Vi
2 . x, 113,
TrKe : moiHb# kype / J. T. ITuceMmenHslii . - 10-e u3z., ucmp. 43 1
- M.: AUPUC-TTPECC, 2011. - 608 c. P
2. [lumnayes, B. C. Briciias MaTemMaTHka. y4eOHUK JUTsl BY30B / JIx. IT3
B. C. Illunaues. - 8-¢ u3., crepeotuir. - M.: Beicmiast mko- T 390 1
na, 2007. - 479 c. <P
3. | Jlapuonosa, O.I'. BekropHas anrebpa B IpUMEHEHHH K JIU-
HEHHBIM 00bEKTaM Ha TUIOCKOCTH ¥ B ITPOCTPAHCTBE: Yueo. Jx, 113, 31 1
[Toco6ue as By3os / O.I'. Jlapuonosa, A.C. Jlapuonos, O.B. Kp
Jlazape. — bpatck: bpl'Y, 2010. — 84 c.
JlonotHUTEILHASI JIMTEpPAaTypa
4. Hanko, I1. E. Briciias MmaTemaTrKa B ypaXHEHUSIX U 3aa-
gax. B 2 4. U.1 :yueGHOe mocobue mis By30B / I1. E. Jlanko, JIx, 113, 38 1
A. T'. Ilonos, T.A. KoxxeBHrKoBa. - 6-¢ u3a. - M.: "Onukc 21 Kp
Bek",: Beicmas mkona, 2003 - 304 c.
5. Hanko, I1. E. Briciias maTemMaTnka B ynpaxxHEHUIX U 3a1a-
yax. B 2-x u. U 2: yueGHoe nocobue must Bysos / ILE. lanko, | JIk, 113, 296 1
A.T". Tlonog, T.fI. KoxxeBHrKoBa. - 6-¢ u3a. - M.: "Onukc 21 Kp
Bek", 2003 - 415 c.
6. | [uckynos, H. C., [Iuddepenumnansroe u MHTErpaIbHOE UC-
uncienust. B 2 1. T.1-2 : yuebuoe nocobue nus Bysos / H. C. | JIk, 113, 189 1
[Muckynos. - u3a. crepeorutn. - M.: Uaterpan-IIpecc, 2003 - Kp
2004. T.1.-2003. - 415 c.
7. | Huckynos, H. C., luddepennmansHoe 1 HHTErpaIbHOE HC-
uncnenus. B 2 1. T.1-2 : yuebnoe mocobue s By3os / H. C. | JIk, 113, 198 1
[Muckynos. - u3a. crepeorutn. - M.: Uuterpan-IIpecc, 2003 - Kp
2004. T.2. -2004. - 544 c.

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET» HEOBXOAUMBIX J1JIs1 OCBOEHUA JUCHUIIJIMHBI

1.DnekTpoHHbIi Katajgor oubmoreku bpl'yY

http://irbis.brstu.ru/CGl/irbis64r 15/cgiirbis_64.exe? L NG=&C21COM=F&I21DBN=BOOK&P21DBN=BO
OK&S21CNR=&Z21ID=.

2. DnekrponHas oubnmoreka bpl'Y

http://ecat.brstu.ru/catalog .

3. DIIeKTPOHHO-0MOINOTEeYHas cucTeMa «Y HUBepCUTEeTCKas Oudauoreka online» http://biblioclub.ru .

4. DnekTpoHHO-O0MONMMoTeuHas cucrema «M3naTenbcTBo «JlaHby

http://e.lanbook.com .

5. Mudopmarnmonnas cucrema "EnnHoe OKHO A0CTyIa K 00pa3oBaTenbHbIM pecypcam” http://window.edu.ru
6. Hayunas snexrponnas oubmuoreka eLIBRARY.RU http://elibrary.ru .

7. YuuBepcuterckas nadopmarmonnas cucrema POCCHUA (YUC POCCHS) https://uisrussia.msu.ru/ .

8. HanmonanpHas ayiektpoHHas oudnmoreka HOb

http://xn--90ax2¢.xn--plai/how-to-search /.
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9. METOAUYECKHUE YKA3AHUA JIsA OBYYAIOILIUXCA MO OCBOEHHUIO
JUCHUIIJIMHBI

OOyuaromuiics 10JDKEH pa3paboTaTb COOCTBEHHBIH PEXHM PaBHOMEPHOTO OCBOCHHUS TUCIUII-
JIMHBI. HOHFOTOBKa CTyACHTA K Hp@l[CTOSIHI@fI JICKIITUHU BKJIIOYACT B ceOst pAA BAXKHBIX ITO3HABATCIIb-
HO-IIPAKTHUYCCKUX 3TAIIOB:

— YTCHUC 3aHHCGﬁ, CACIIAHHBIX B IMPOLCCCC CIIyIIaHWSA W KOHCIICKTHUPOBAHHA HpGI[I)IIIYIHCI\/’I
JIEKIIMH, BBIHECEHHWE Ha TIOJIsI BCETO, YTO TpeOyeTcs NMpH NaibHEHIIed padoTe ¢ KOHCIEKTOM W
Y4€OHUKOM;

- TexHHU4yeckoe o(opmiieHHE 3amnucell (IoaYepKUBaHUE, BbIJCICHNUE [JIaBHOTO, BBIBOJIOB, JIO-
Ka3aTeIbCTB);

— BBIIIOJHCHUC ITPAKTHYCCKHUX SaI[aHI/Iﬁ npenoaaBaTeid,

— 3HAKOMCTBO C MaTEPHAJIOM TMPEACTOSIIEH JIEKIINH M0 YIeOHUKY M JOTOJHUTEIHHOM JInTepa-
Type.

AxTHBHas paboTa Ha JIEKIMH, €€ KOHCIIEKTUPOBAHUE, MPOTyMaHHasl, [eJeHANPaBICHHAs, CHC-
TeMaTH4ecKasi, a rJaBHOE - JOOPOCOBECTHAs W TIyOOKO OCO3HAaHHAs TOCIeayromas padota Han
KOHCITIEKTOM - Ba)KHOE YCIIOBHE YCIEITHOTO O0Y4EHUS CTYICHTOB.

9.1. Meroanueckue yKa3aHus J1Jis1 00y4aroOMXcs M0 BbINOJHEHUIO MPAKTHYECKUX 3aHATHI

[IpakTuueckue 3aHATHS O MaTEMAaTHUKE TO3BOJISIET CTYJIEHTY Oojiee TIIyOOKO pa3oOparbesi B
TEOPETUICCKOM MaTepHalIe U ONPEACIUTh CPEpPhl €ro MPaKTUIECKOro mpuMeHeHus1. OCHOBHAs 1IETTh
MPAKTUYECKOTO 3aHATHS — PA3BUTHE CaMOCTOSITEIILHOCTH CTyneHTa. [IoAroToBKa K MpakTUYECKUM
3aHSATUSM COCTOUT B JOOPOCOBECTHOM aHAIU3€ TEOPETUUYECKOTO MaTepHaia, COCTaBICHUH KPATKUX
CIIPaBOYHHUKOB, CIIOBAPUKOB, CXEM, aIrOpUTMOB. KpoMme Toro, Bce JOMaIIHKUE 3aJaHus K ITpaKTHye-
CKOMY 3aHSITHIO JIOJDKHBI OBITH BBITIOJIHEHBI, JIMOO MOATOTOBJICHBI BOIPOCHI MPETOIaBATENI0, pac-
KPBIBAOIIHME TPYIHOCTH B OCBOCHUU y4eOHOTO MaTepHaia.

IIpakTnyeckoe 3ansarue Nel JleiictBust Hag Matputamu. Beruncinenue onpenenureneid. Pemenue
CUCTEM JIMHEMHBIX ypaBHeHMI MetonoMm Kpamepa, meronom I'aycca. [IeficTBHS Hajg BEKTOpaMH.
CkansipHO€, BEKTOPHOE, CMEILIaHHOE MTPOU3BEIEHUE BEKTOPOB.

Lenb: 1) HaydyuThCs BBINOIHATH JEHCTBUS HAJl MaTpULIAMU, BBIYUCIIATH ONPEACITUTENN, PElaTh
CUCTEeMbl JIMHEHHbIX ypaBHeHUN MeroaoM Kpamepa, meronom I'aycca. 2) HayunTbes BBINIOJIHATH
JNEUCTBHS HAJl BEKTOPAMHM, HAXOJIUTh CKAISIPHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BEIEHUE BEKTOPOB.

3aganue 1 BrImoaHUTE ACHCTBUS HAJl MaTpUIIAMU

2 3 I -20 5 1 -2 -5 3 1
1) A+5E A= 3 -9 ;2) SA-3B+2C 4_| 3 5 1lg=l-3 2 7 l'c=|2 0o 5
-1 2 4 4 0 -1 6 4 2
3ajianue 2 BelyucauTh onpeaeauTen BTOporo nopsiika
3 1 2 . cosa sinoc_3 gfp 1] X x—1
-3 -4 " |-sina cosa| |-1 tgB|  |x*+x+1 x°

3azanue 3 BoluMCIuTh ONpeAeTuTeNd TPETHEro MopsIKa
3 2 -1 2 1 3 I 11 0 x O

D=2 2 30:215 3 2:31 2 3:4lx 1 x:
4 2 -3 |1 43 136 0x0

3ananue 4 Pemuth cucteMy nuHEHBIX ypaBHeHU MmeTogoM Kpamepa u metonom [Maycca

—2x, =3x, +x;,=-7 2y+z+3x=1 xX+2y+z=8
Dy x +2x,=3x; =14 ; 2)36x+4z+5y=-2; 3){3x—-2y—-3z=-5
- X, — X, +5x; =18 7z+8y+9x =3 3x-4y+5z=10

3aznanue 5 PemuTh cregyroniye 3a1a4uu, UCIOJIb3Ysl MpaBuiia IeHCTBUN Ha/l BEKTOpaMHu, (GopMyIibl
CKaJIApHOT'0, BEKTOPHOI'0, CMCIIAHHOTO IMTPOMU3BCIACHUA BEKTOPOB.
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1. JlaHbI BepIIUHBI TPEYTOJIbHUKA A(_1,2,4), B(_4,2,0), C(3,_2,1)_ OrmpenenuTh ero BHYTPEHHUN yroil pu Bep-
muHe B.

2. JlaHbl BEKTOPHI G = 3] —j —];,[; =7+ ] —5/;,(_:' =3/ — 47 +12k%. BEIMHCIUTE . (G +[;) .

3. YOpocTuTh BhIpasKEHHE (2; - j) . ] + (} - 2];) . l; + (; — 2];)2-

4. PacKpbITh CKOOKH M YIIPOCTHTDH BHIPAKCHUS: a) 2;(] X 1€ ) + 3](; X l; ) + 4/€ (; X j),

5. Cuma 7_( 45) IPWIOKEHA K TOUKE j7(4,2 3). OTPENEINTH MOMEHT 3TOH CHIIbI OTHOCHTENBHO TOUKH (32, 1)-
6. JlaHBI TOUKU A(],2 ,O), B(3 ,O,—3)C (],3 ,—1), Beraucnuts miomans tpeyronsauka A BC .

- — —

7. Onpenenuth, KaKOH ABIISAETCA TPOHKA 5 p ¢ a)c_i = k,b =1 ,E = ], 6) d = ;,b = k,E = j;

— -

B =3 +2/,b={-1,04},6=-3+j+k;nd =i + j,b=j,c=k;
wa=i+j,b=0—j,6=7;0d=1{2,-13",b=5 +3},6={-LL1}.

8. YCTaHOBHTb, KOMILIAHAPHBI JIH BEKTOPHI Zi,E,E ,ecmn: ) g =4{2,3,—1} ,l; ={1,-1,3},¢ ={3,-1,-2};
0d ={3,-21},b ={2,12},¢ ={3,-1,-2};

9. Jloxa3aTb, UTO TOYKH A(1,2,—1), B(O,I,S), C(—1,2,1), D(2,1,3), JIeXKaT B OJHOM IJIOCKOCTH.

10. Boruncants 06beM TeTpasapa, BEpLIMHBI KoToporo Haxomares B Toukax A(2,—1,1),B(5,5,4),C(3,2,—1), D(4,1,3).

[lopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLUUIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a/1aHuii; 2) BBIMOIHATH 331aHUs IPAKTUUECKOTO 3aHATHS aHAIIOTUYHO.
PopmMa OTYETHOCTH: BBINIOJIHUTH 33JJaHUE B TETPAAU U IOKA3aTh IIPEIOAABATEINIO.

3aaHus UL CaMOCTOSITEILHON PabOThL:
3aganue 1 BoImoaHUTE ACHCTBUS HAJl MaTpUIIAMU

1 2 (0 =1 -2 3 1 1 -2 -3 2
1) . : 2) : 3) 35 -1
3 4/\1 2/ 5 4 0o (10 =3 1) PP M 3
2 -1 -5)\4 -4 5
3aganue 2 Pemuts ypaBHEHUs, UCIIOJIb3Ysl IPaBHIIA BBIYUCICHHS OTIPEACIUTENeH

3—x x+2 sin2x —sin3x x 12
_ . _n. 2 1
1) =6; =0:3)| 3 1 —1l=
x+1 x-1 cos2x cos3x -1 3
x-5 1 1

3amanue 3 Pemuth cucremy IMHEHHBIX ypaBHeHUH MeTo10M Kpamepa u metoaom ["aycca
3x+2y=5 5 X +X, +x,=3 3 X, —x, =-1
6x+4y=10" 2x, +2x, +2x, =6 2x, —2x, =5
3amanue 4 Pemuth crnemyromue 3aaaud, UCIIOIb3Ys MTpaBuiia ICUCTBUN HaJ BEKTOpamMu, (GOPMYIIbI
CKaJIApHOT'0, BEKTOPHOI'0, CMCIIAHHOTO IMTPOMU3BCIACHUA BEKTOPOB.
1. Haiity 3nauenne { 1pu KOTOPOM BEKTOPHI ¢ = {2’—1’5} ,b = {t,4’2} ,C = {I,O,—l} 00pa3syroT JIEBYIO TPOHKY, a
00beM MapaJliesenuIesa, IOCTPOCHHOrO Ha HHUX, PaBeH 33ky6.eo.
2. TTocTpouTs IpaMUIy C BEPITMHAMHI A(5’230)’ B(2,5,0), C(1’2’4)’ 0(0’0’0) M BBIYUCIIUTE €€ 00bEM, IIIOIAIh
rpaHd 4BC W BBICOTY, ONYIIEHHYIO HA 3Ty TPaHb.
PeKOMeHHaHI/H/I O BBIIOJHEHUIO 3aJaHni U IOATOTOBKE K ITPAKTHYCCKOMY 3aHATHUIO.
PaCCMOTpCTB MIPHUMCEPLI BBINIOJTHCHUA aHAJTIOTMYHBIX SaI[aHI/IfI, INPUBCACHHBIC B JICKIUAX, B OC-
HOBHOU U JIOTIOJIHUTENBHON uTeparype. [[oAroToBUTh BOIPOCHI MPENOAABATEINIO.
OcHoBHas nuTeparypa

[Tucemennsriit, 1. T. KoHcnekt yiekiuii mo BeIciiel MmateMartuke : moyHbid kype / 1. T. Ilucemen-
HbIH . - 10-e u3a., ucnp. - M.: AUPUC-ITPECC, 2011. - 608 c.

JlononHuTEnbHAS IUTEPATYypa
Hanxo, I1. E. Beiciast MmatemaTHka B ynpakHeHUsX # 3aaa4ax. B 2 1. Y.1 :yueOHO€e mocooue st By3oB / 1.
E. Hanko, A. I'. ITonos, T.4. KoxeBHuKOBA. - 6-¢ u31. - M.: "Onuke 21 Bek",: Beicmas mkona, 2003 - 304 c.
KoHTpOoJIbHBIE BOMPOCHI JIJISI CAMOTIPOBEPKHU
1. Kakue neficTBUs HaJl MaTPUIIAMUA MOXHO BBIMOJIHATEL? 2. Kakue (GopMysibl HCHOIB3YIOTCS IIPH BBIYKCIIC-
HHUH CKAJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO TIPOU3BEICHIS BEKTOPOB?
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IpakTnuyeckoe 3ansarue Ne2 [Ipenen ¢pynkuun. AcuMnrorsl rpaduka Gpynkuuu. IlpaBuna nug-
¢depeHuypoBanus U Tabauua npousBoaHbIX. MccnenoBanue QyHKIMU U [IOCTpOEHHE ee Trpaduka.
Kpussie 2-ro nopsaka. Yactaele npousBoHbie 1-ro u 2-ro nopsaka, Haubomnbiiee u HauMeHbliee
3HaueHue QYHKIHMH JIBYX IEPEMEHHBIX B 00JIaCTH.

Lenb: 1) HayuyuThCSA BBIUUCIATH Npefen GyHKIUH, HAXOAUTh ACUMOTOTHI. 2) HayYUThCS HAXO-
JIUTh TPOU3BOJIHYI0 QYHKIIMU M NMPUMEHATH NpaBuia AuddepeHupoBanus. 3) OCBOUTH ajro-
PUTM HcclieloBaHUS QYHKLIMHU U HAYYUTHCS CTPOUTHh MakKeT Ipaduka QyHKIUU B COOTBETCTBUU
C MPOBEACHHBIM HCCle0BaHUEM. 4) HAYyUUThCSI CTPOUTH KpuBBIE 2-ro nopsaka. 5) Hayuutbes
HAXOJHUTh YaCTHbIE IPOU3BOJHbIE U HauOOJblIEE U HAaUMEHbIIEe 3HaYeHHE (YHKIHMH JBYX Iepe-
MEHHBIX B 00JIaCTH.

3aganue 1 Beruncnute npenest

. 2n+1 3n+1 . x?-=3x 4x? 1+2x+x°
Llim-— 2lim,, —; 3lm—=—y 4limz— Slim - = ¢
6. 1; 10x> —x—6 At x> +1 8. i 2x+6 9. 1i 20x> —5x+4

lmT TS 1My o) }El—3x Txioor M

3ajanue 2 Jlns yka3aHHbIX (QYHKIUI HAWTH aCUMNOTOTHI, HAUTHU MPOU3BOJHBIE, HCCIEA0BATh, IMO-

CTPOUTH UX I'paduKu
3 2

x x° +1 x°+1 2x+1
) y= 2)y= - 3y y= Hy=+l-x> 5y

1+ 3x? 2x+3

3ananue 3 [locTpouTh KpUBbIE BTOPOTO MOPSIIKA
Lx>+y>=2x-2y-2=0 2.x°—4y> -8x-16y—-16=0 3.2x> —4x—y+11=0

4. x=2++/6-3y" +6y 5.y:—2+w/5+(x+4)2 6. y=1-24x+1

3asanue 4 HaliTu yacTHble MPOU3BOIHBIE

1w =2yx + 32322 4y =2 7. r = p’sin*

y y P (Y

y ¥ x x -z

1. z=arctg 5 Su=—-—— S u=e’ +e”’
1+x y y

Lu=x-y)(x—z)(y—2z) 6. 2= 9. u = e™sin 2

X

3ananue 5 Halitu HamOoJsbliee 1 HaUMEHbIlIee 3HaUeHHE (PYHKIMU ABYX MEpPEMEHHBIX B 001acTu
1) JI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-5y  6) z+5=(x-1)"H(y+2)*
2) I 3x-4y-12<0, 3x+4y+12>0, 3x+12-y>0 a) z=Tx+dy 6) 14-z=(x-2)*+(y-1)*
3) [I: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-3y 6) z+5=(x+1)*+(y-2)’
[lopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLIHIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHUs 3a/1aHuii; 2) BBIMOIHATH 331aHUs IPAKTUUECKOTO 3aHATHS aHAJIOTHYHO.
dopma OTYETHOCTH: BBIIIOJIHUTD 33JJaHUE B TETPaIU U MOKa3aTh IPEIo1aBaTeio.
3ajiaHus Ui CaMOCTOSATENbHON pabOThI:

3aganue 1 Berunciours npenenm

1 x> +1 1 x2—6x+5 1 3x? —6x 1 -9x+14 1 x?=5x+6
My —s Mo MMy }El Pog M=
x> =27 2 arcsin x 3sin x

lggl NT—x —+lx lx_,o 3tg2x 1}_1,%’1 arctg2x

3ajanue 2 Jlns yka3aHHbIX (YHKIUI HAWTH aCUMNOTOTHI, HAUTHU MPOU3BOJHBIE, HCCIEA0BATh, IO-

CTPOUTH UX I'paduKu
2 4

X X X
Hy=x"=-3x 2)y= 3y y= 4y y=
)Y )Y 1+ x? )Y 4—x? )y X
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3ananue 3 [locTpouTh KpUBBIE BTOPOTO MOPSIIKA

L x>+ —6x+6y+2=0 2 x=-4—-4/5-5y>-20y 3.2x7 —y? —12x+6y+7=0
4. y=1-24Jx*—4x+6 :_2+‘/y25 6. 2 +2y—6x+25=0

3ajianve 4 Haiiti yacTHBIE IIPOU3BOIHEIE g_z u % pyuxyuu 3x> +2y—5xz° +2yz+3z=7
x

o’u 0’u y
> =0, ecu u=arctg —.
ox oy X
PexoMeHnganuu 1no BbIMOJHEHUIO 3aIaHUM U MOJITOTOBKE K NPAKTUYECKOMY 3aHATHIO:
PaCCMOTpeTB IMIPUMEPLI BBINTOJIHECHUA aHAJTOTMYHBIX SaI[aHI/Iﬁ, IMPUBCACHHBIC B JICKIIUAX, B OCHOBHOH U
JIOTIOJIHUTENIbHOU JIuTepatype. [loAroToBUTh BOMPOCH! MPETO1aBaTENIO.
OcHoBHas nuTeparypa
[Tucemennsriit, 1. T. KoHcnekt yeknuii mo BeIciiel mateMatuke : moyHbid kype / 1. T. Ilucemen-
HbIit . - 10-¢ w31, ucnp. - M.: AUPMC-TIPECC, 2011. - 608 c.
JlononHuTENbHAS IUTEPATYypa
Hanxo, I1. E. Beiciias marematuka B ylpakHeHUsAX U 3a1adax. B 2 4. YU.1 :yuyebHoe nocobue ais
By30B / Il. E. lanko, A. T'. [TomnoB, T.f. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bex",: Bricuras
mkoJta, 2003 - 304 c.
KoHTpoJibHBIE BOIPOCHI JUISl CAMONIPOBEPKHU
KaxoB nopsiiok neiictBuii npu BeraucieHuu npenena? Kakue MmatemMaTHdeckre HEONpeneIeHHOCTH CYIIecT-
By1oT? ChopMynupyiiTe npaBuiia ajisi PaCKphITHS HEONPEACICHHOCTEH. 3auIInuTe TaOIHIly TIPOU3BOIHBIX U
npaBwia auddepennupoanns. KakoB anroputM uccienoBanus GyHKIUU? B yem oTiMyMe HaXOXKICHUS
YaCTHBIX MPOU3BOIHBIX (PYHKIMH HECKOJIBKHX IMepeMeHHBIX? KakoB MOpsIoK NeHCTBUI NPU HAXOXKICHHH
HanOOJbIIEro U HAMMEHBIIET0 3HAYeHHS (PYHKIIMU JIBYX TIEPEMEHHBIX B 3aJ1aHHOI o0nacTu.?

3amanue 5 [1okaszate, 4TO

Ipakruueckoe 3anaTue Ne3 Heonpenenenuslii nHTerpan. Merosa 3ameHbl nepeMeHHOW. MH-
TerpupoBaHue Mo 4acTsaM. MHTerpupoBanue crnenuaabHbIX KiaccoB GyHKuui. OnpeneneHHbI
nHTEerpai. I'eomerpudeckne NpuitokKEHNs ONPEICICHHOTO UHTErpala.

Henb: 1) Hayuutbea HaxoAuTh HEONpEAEIECHHBIH UHTETPall, IPUMEHITh METO]I 3aMEHbI IIepeMEH-
HOM M METOJ HMHTErpupoBaHus MO yacTsM. 2) OCBOUTh MHTETPUPOBAHUE CHELMAIBHBIX KIacCOB
¢byukuuil. 3) HayunTbes BBIUMCIATH ONpeAeieHHbIH uHTerpai. 5) Hayuurbcst npuMeHsTh reoMeT-
pHUYECKHE NTPUIIOKEHMS ONPEICIICHHOIO HHTETpaIa.

3aznanue 1 Haiitu HeonpeeneHHble HHTETPalbl

1. J.x3dx 2. J.xdx 3. J.dx 4. jd(sinx) 5. jd(arctgxz) 6. j\/x_de 7. jd—])f) 8. J’ﬂ
X

9-]3\/‘1)‘7 10I3xdx 11.I(x2+2x+§jdx 12jx_ dx 13](12\/5—3{/})1& 14I(ﬁx—1)2dx

3ananue 2 HaiiTu HeomnpeieeHHbIe UHTETPaJlbl, UCIOJIb3YSI METO]I 3aMEHbI IEPEMEHHON

xdx xdx x> dx S5x +3)dx xdx x’dx
i e e SO Y 6 |
-k Xt e2s R T E e N T
3xdx 352 4 ) xdx dx e’ dx (2x —8)dx
—_— VS5x" —=7d S5x°d
J‘7—4x2 jx ) ) J.xcos e J'e(”‘4 jX2+6X+13 J’«/1+e"+ez" V-x-x

cos xdx In xdx (B3x—-6)dx (x+3)dx
J I 7=

sin” x —6sin x +12 jx\/1—4mx—m2x 2 _4x+5 j\/x +2x+2 j\/4x—x2

3ananue 3 HaiiTu HeomnpeieneHHble HHTETPaJlbl, UCIOJIb3YSI METOl HHTETPUPOBAHUS 110 YaCTAM
. . 4—
jxezxdx J-xarctgxdx J.ex sin xdx J.hl(x2 +1)dx '[ xdx Jarcsm xdx J.e * cos2xdx J.\/ x In xdx

COS X

J. x” cosxdx J. arcsin ol J. arctg~2x —ldx J. cos(In x)dx

N
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3ananue 4 HTerpupoBath crielualbHbIe KIacChl (PyHKIUN

X x+2 3x° +2x+1
d. d.

Ix—zx Ix3—2x2 g j(x+1)2(x2+1) I\/E

cos’ xdx J- dx

J- x+1 J-x+\/—+\/_
\/3x+1 x(1-¥x)

4 .
J.cos xdx J.smzxcos3xdx J.

2
sin” x X 53X

sin —cos” —
2 2

3asanue 5 BoruncnuTh onpeneaeHHbIi I/IHTerpan

1.jxexdx 2. Jl.l;zxzdx 3.jm
0 J3 X 1

dx4J.

sin/xdx 5. J'\/_i

3ananue 6 IlocTpoiiTe durypy, orpaHHYeHHYIO 3aJaHHBIMU JIMHUSAMU U BBIUMCIUTE ILIOMIAb ITOU
¢burypsl, 00beM QUryp, NOJy4eHHBIX BPALIEHUEM BOKPYT KOOPJMHATHBIX OCEH.

Ly=(@x-1)?x=0:x=2;y=0. 4.4x-D=y"1y=-l;(y=2-)x=2;x=5.
2. y=-x*+Tx—6;x=2;x=4; y=0. 5. y=-x"; y+x+2=0.
3.y=e; y=e"; x=1.

[lopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLUIO U PaCCMOTPETh MPHUBEAECHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTHUECKOT 0 3aHATHS aHAJIOTHYHO.

®opmMa OTYESTHOCTH: BEITIOJIHUTH 3alaHuEC B TCTpaau 1 1IOKa3aThb IMPErogaBaTeCiiro.

3ajiaHus Ui caMOCTOATENbHON paboThl: HaiiTu Heonpe ieieHHbIE U ONpeIeTICHHbIE HHTETPaJIbl

3x*dx 5+In’ x arcsin x + x
x(x*+D%dx [(x+3)Y(x* + 6x—25)° d dx
f fecs o4 e e
| arcsin x I dx i dx I cos 2xdx i dx j dx T dx
1-x° 243x=2x> Tx*+6x+13 “4+cos’2x yx° -3 Jx’-3 x’-3

PexoMeH1a1iy 10 BBINOJIHEHUIO 33/1aHUN U IOJATOTOBKE K IPAKTUYECKOMY 3aHSTHIO:

PaccmoTtpers nmpuMepbl BBINOTHEHUS aHAJIOTUYHBIX 3a/IaHHM, NTPUBEICHHBIC B JIEKIMAX, B OC-

HOBHOU U JOTIOJHUTENBHON auTeparype. [IoAroToBUTH BOPOCHI NPENOAABATEINIO.

OcHoBHas nuTeparypa
[Tucemennsriit, 1. T. KoHcnekt yiekiuii mo BeIciield mateMatuke : moyHbid kype / 1. T. Ilucemen-
HbIit . - 10-¢ w31, ucnp. - M.: AUPHMC-TIPECC, 2011. - 608 c.
JlononHuTEnbHAS IUTEPATYypa

Hanxo, I1. E. Beiciias marematuka B ylpakHeHUsAX U 3a1adax. B 2 4. U.2 :yyebHoe nocobue asus
By30B / II. E. lanko, A. I'. [TomoB, T.S. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bek",: Breicuras
mkoJta, 2003 - 304 c.
KoHTpoJIbHBIE BONIPOCHI JUISI CAMONIPOBEPKH
Hanumwure Tabnuiy u cBoiicTBa uHTErpanoB. Kak BbINOJHAETCS METOJ 3aMEHbI IEPEMEHHON B UH-
Terpajne? Hanumure GopMyay MHTETpUpOBaHUs MO 4yacTaM. Kakue 0coOEHHOCTH METOJla MHTErpu-
pOBaHMS MO YacTsAM MOXHO Ha3BaTh? Kakue crnenuanbHble Kiacchl (QYHKIUN BBIACISAIOT MPU HH-
TerpupoBaHuu? YeM OTIIMYAIOTCS HEONPEJEIECHHBIN U ONpeesieHHbI naTerpai? Yrto Ha3bpIBaeTcs
KpUBOJIMHEWHOM Tpanenueit? Kak HaliTH miioniaib KpUBOJIMHEWHOM Tpanenuy.

IpakTnyeckoe 3ansaTue Ned Jlupdepenuuanbuble ypaBHeHus 1-ro nopsiaka. JIuHelHbsle 0J1HO-
poansie nuddepeHInanbHbIe YpaBHEHUS 2-TO MOPSAIKAa ¢ MOCTOSHHBIMU Kod(duimentamu. JIu-
HelHble HEOJHOPOHbIE nuddepeHIaTbHble YpaBHEHUS 2-T0 MOPSAAKA C MOCTOSHHBIMU KO3 Qu-
LUEHTaMHU.

[lenp: Hayuutbecs ompenensTs TUN Au(EepeHINnaIbHOTO ypaBHEHHS, BbIOMpPATh CHOCOO €ro
pelieHus1, pemaTh, 3alUChiBasi OTBET B TpeOyeMoit hopme.
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3aganue 1 Onpenenuts TUNbL TuddepeHIaNbHbIX YpaBHEHUM 1-ro mopsaka u pemuts ux. s
Ka)/I0T0 3aIKcaTh 00Iee pelieHue.

1. x*y +y=0, 6. 2y/\/_:y, y(4)=1 1.y —y=e"

2. (1+ y*)dx = (1+x%)dy, 7.y :2\/;h1x, 12.xy) +y=Inx+1

3. (xpt +x)dx+(y—x*y)dy =0, 8 (1+y*)dx—xpdy =0, 13. y/+1_2xy:1

4. e’(1+x*)dy —2x(1+e’)dx =0, 9. 2\/;dx: dy 14. ' cosx — ysin x = sin 2x
5.x+xp+y (y+xy)=0, 10. y'tgx—y =1 15.y/+27y:e:

3aganue 2 Onpenenuth TUNBL TUpdepeHIIMaNbHbIX YPaBHEHUM 2-T0 Mopsaka U pemuTts ux. s
Ka)</I0T0 3aIKcaTh 00Iee pelieHue.

Ly" =5y +4y=0, 7. 9" —4y =8’ 13.y" =8y =0

2.y" +8y +25y =0, 8.y +3y' =9x 14.y" +4y =0

3.y —4y +4y =0, 9. y" +4y' +5y=5x>=32x+5 154y =3y" -y =0
4y 42y +5y=0, 10. " +y' =2y = 6x 16. y" =5y’ +6y =13sin 3x
5.y —5y" 48y —4y=0, 11.y" +2y +y=e* 17. y" +4y =3sin 2x

6. v —16y =0, 12,y =2y =xe™ 18. " +y=xcosx

[HopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLUHIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHUs 3a/1aHuii; 2) BBIMOIHATH 331aHUS IPAKTUUECKOT0 3aHATHS aHAJIOTHYHO.

®opma OTYECTHOCTH: BEITIOJIHUTH 3alaHuEC B TCTpaau 1 MOKa3aThb IMPErogaBaTeCiiro.

3ajiaHus Ui cCaMOCTOATENbHON paboThl: OnpeaenuTs THIb AU PepeHIuanbHbIX YpaBHEHUN U

pemuTh ux. s kaxaoro 3amnucarh 0011Iee perieHne
2

2 1+ y° d d
1. 3x dx + 3y dy=0 2 S A dy=0 3. AL A dx2+ ziy =0
X +5 vy +5 Mxl+1 y xInx tgy I+x° y +1
In d .
s gy =B 6 2y 43y =eFcosx 7. y" —3y' —10y = sin x + 3cosx

v cosx

8.y =3y +2y=e"(x*+x) 9.y —2y' +2y=e"(2cosx—4xsin x)

10. y' +y=x+2e"y" -6y’ +8y =e" +e*

PexoMeH/1aIiu 1o BBIMOJIHEHUIO 3a/IaHUI ¥ [IOJITOTOBKE K MPAKTUYCCKOMY 3aHITHIO:

PaccmoTtpers nmpuMepbl BBINOJIHEHUS aHAJIOTUYHBIX 3a/IaHHM, NTPUBEICHHBIE B JIEKIMAX, B OC-
HOBHOU U JIOTIOJIHUTENBHON uTeparype. [[oAroToBUTH BOIPOCHI PENOAABATEINIO.

OcHoBHas nuTeparypa
[Tucemennsiit, 1. T. KoHcnekt yiekiuii mo BeIciiel mateMmartuke : moyHbid kype / 1. T. Ilucemen-
HbIH . - 10-e u3a., ucnp. - M.: AUPUC-ITPECC, 2011. - 608 c.

JononHuTenpHAs IUTEPATypa
Hanxo, I1. E. Beiciias marematuka B ylpakHEHUAX U 3a1adax. B 2 4. U.2 :yyebHOoe nmocobue asus
By30B / II. E. lanko, A. I'. [TomoB, T.S. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bek",: Breicuras
mkoJta, 2003 - 304 c.

KoHTpoJibHBIE BOIPOCHI JUISl CAMONIPOBEPKHU

1. [Mepeuncnure Tumsl quddepeHIanTbHIX YpaBHEHHH MEPBOrO MOPsIKA.

2. 3anmummTe OO BT KaXKI0T0 THIA qrudQepeHInaTbHbIX YpaBHEHHH EPBOTO MOPsIIKA.

3. Kakoii crioco6 pelieHus: COOTBETCTBYET KKJIOMY THITY TU(PepeHINAILHBIX YpaBHEHUH 1-r0 opsiika.
4. 3armummTe GOPMYITBI ISl pelieHus U depeHIHaIbHBIX YPaBHEHUI BTOPOTO MOpsIKa.

5. Uto Ha3biBaercs mudpepeHInanbHbIM YpaBHEHHEM ?

6. Uto HaspIBaeTcs o0IIMM perieHreM quddepeHInaabHbIX YpaBHEHU?
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IIpakTnuyeckoe 3anaTHe NeS DnemeHThl KoMOMHaTopuku. Kiaccudeckoe onpeneneHue BeposT-
HOoCTH coObITHs. [IpousBenenue u cymma coobiTuil. Anredpa coobituil. dopmyna nosHOM BeposT-
HocTH U (popmyna baiieca. HezaBucuMble MOBTOPHBIE UCTIBITAHUS.

[lens: Hayuuthcss mpuMEHSTh MPU PEIICHUM 3a7a4 AJIEMEHTH KOMOMHATOPUKH, KJIACCUYECKOE
OTIpe/ieNIeHUE BEPOSATHOCTU COOBITHS, TEOPEMBI POU3BEACHUE U CYMMBI COOBITHH, (GopMyy HOJI-
HOU BeposiTHOCTH, (hopmyny baiieca.

3ajanue Pemuts 3amaun

1) 8 pa3nMUHBIX KHUT PacCTaBIAIOT HayAa4dy Ha OAHOH monke. HaliTu BepOsSTHOCTH TOTO, YTO JIBE OMpe-
JefIeHHbIe KHUTH OKaXYTCS PAIIOM.

2) BeposTHOCTD MOpa)KeHusl MUIIICHH JIJIsl HEKOTOPOTo cTpenka paBHa 2/3. Eciau npu nepBoM BEICTpene
3a(pUKCHPOBAHO TOMAJaHUE, CTPEIOK IMONydaeT MpPaBO Ha BTOPOW BBICTPEIN 1O IPYroi MuieHdu. BeposT-
HOCTbH TTOpaKeHUsI 00enX MHUIICHEH MpH ABYX BhicTpenax paBHa 0.5. Haliaute BeposSTHOCTh MOpPaKeHHS BTO-
POl MUILIEHH.

3) /IBoe UrpatoT B UTPY: U3 SIIMKA C TpeMs OeNbIMU U 4 YepHBIMH IapaMH TI00YepeTHO Hayaady BbIHU-
MaloT mapkl 0e3 Bo3BparieHus. [Io0eUBIIUM CUUTAETCS TOT, KTO MEPBBIM BHITAIIUT Oenblil miap. Haitu Be-
POATHOCTD BBHIUTPHIIIA JUTSI UTPOKA, HAYMHAIOIIETO MEPBBIM, U JUISI UTPOKA, HAYMHAIOIIET O UTPY BTOPBIM.

4) Cpenu mocTymnamwmmx Ha cOopKy aerajiei ¢ mepeoro cranka 0.1% OpakoBaHHBIX, co BTOporo - 0.2%,
¢ Tperbero - 0.25%, ¢ gyerBepToro - 0.5%. IIpon3BOANTENBHOCTH WX OTHOCATCS Kak 4:3:2:1. B3sitas Haymagy
JleTaJIb OKa3anach cTaHJapTHON. HailauTe BEpOATHOCTD TOrO, YTO OHA U3TOTOBJIEHA HA TPETHEM CTAHKE.

[Topsa10K BRINOJTHEHUS:
1) Beimenutb ocHOBHOE cOOBITHE 3a1auu. ONPeNeNnuTh, IPOCTOE 3TO COOBITHE HIIM COCTABHOE (CII0IKHOE).
2) Ecnu ocHOBHOE COOBITHE IPOCTOE, HCIIOIH30BAThH KIIACCHUYECKOE ONpEeICHIE BEPOSTHOCTH COOBITHSI.
3) Ecnu ocHOBHOE COOBITHE CIIOKHOE, ONPEACIUTh BHJ U KOIUYECTBO 3JIEMEHTAPHBIX COOBITHIA, YCTaHO-
BHUTH COOTHOILIEHUS MEXY HUMHU.
4) CocTaBUTh anredpanveckoe BrIpakeHUE, CBA3bIBAIOIICE OCHOBHOE U 3JIEMEHTAPHOE COOBITHS.
5) HaliTi BepOsITHOCTH 3JIeMEHTAPHBIX COOBITUH.
6) Ha ocnoBanuu 1.11. 3,4,5 BEIOpaTh HY)KHYIO (GOpPMYITY.
dopma OTYETHOCTH: BBINOJHUTH 33JJaHUE B TETPAJU U MMOKA3aTh MPENOAABATEIIO.
3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. B HHCTpyMEHTaIbHOM SIIMKE HAXOMUTCS 15 cTaHmapTHBIX U 5 OpakoBaHHBIX AeTanei. W3 siuka Hayrazn
BBIHUMAIOT OAHY AeTaib. HaliTu BEpOATHOCTB TOr0, YTO ATA ACTajlb CTAaHAAPTHA.
2. Maurplm, He yMEIOITUI YUTATh, pacKiaasiBacT B psa kaprouku ¢ Oyksamu A, T, E, @, H, O, K. Haiinure
BEPOSATHOCTH TOT'0, UTO OH CIy4aifHO BBUTOKUT ciioBo "KOH®DETA".
3. Habupas HomMep Tenedona, aboHeHT 3a0buT 3 TocenHrne NUQphL. W, MOMHS JHIIb, YTO OHU Pa3In4HbI,
HayaJl HaOupaTh UX Hayaady. HaliTu BeposTHOCTH TOr'0, YTO OH C IIEPBOIO pa3a HaOepeT HYKHBII HOMEP.
4. bBubauoTeyKa COCTOMT U3 JECATH PA3INYHBIX KHUT. [IATh KHHT - JIETEKTUBBI, TPH - IIPUKITIOYCHUS, [IBE -
¢danTacTuku. Hayran BeiOpanbl Tpu KHUTH. HalTH BEpPOSITHOCTH TOTO, YTO @) 3TO KHHUTH O MPHKIIIOYCHUSX;
0)1Be (paHTACTUKU U OHA TTPUKITFOUCHHSL.
5. B uexe ycr B npubope uMeercs Tpu He3aBUCHMMO YCTaHOBIICHHBIX CUTHAIM3aTopa 00 aBapuu. BeposT-
HOCTb TOT'O, 4TO B CIy4ac aBapuu cpaboTaer mnepssaiid paBHa 0.9, Bropoii - 0.7, Tperuii - 0.8. Hafiaure Bepo-
SATHOCTH TOT'0, YTO TIPH aBapHU He CpadoTaeT HU OJMH CHTHAIIN3aTOoP.
6. Ormpenennte BEPOSTHOCTh TOTO, YTO B3fATas HayAady JAeTallb OKa)KETCS BBICIIErO KadecTBa, €ClU U3-
BeCTHO, uTO 4% Bcell MpoIyKIKHU sBIsieTcs: OpakoM, a 3/4 Bcex HeOpaKOBAaHHBIX W3JIEIHHA SBISIETCS TPOITYK-
el BBICIIIETO KauecTBa.
7. BeposTHOCTh TOpa)KeHUs MUIICHU Ui HEKOTOPOro cTpenka paBHa 2/3. Ecnmu mpu mepBoM BBICTpele
3a(pUKCHPOBAHO TOMAJaHUE, CTPEIOK IMONydaeT MpaBO Ha BTOPOW BBICTPEIN 1O IPYroi MuieHdu. BeposT-
HOCTbH TOpaKeHUsI 00enX MUIICHEH npH ABYX BhicTpenax paBHa 0.5. Haliante BeposSTHOCTD MOpaskeHHsI BTO-
POl MUILIEHH.
8.  CTpenok mpOou3BOAUT OJIUH BHICTPET B MHILIEHB, COCTOSIIYIO M3 TpeX 30H. BeposTHOCTh monajaHus B
nepByto 30Hy paBHa 0.2, Bo BTOopyto - 0.15,. B TpeThio - 0.1. HalituTe BEPOSTHOCTH IMpOMaxa 1o MUIIICHH.

PexomeHanmy 1o BhIIOJIHEHUIO 3aIaHUU U IOJrOTOBKE K NPAKTUYECKOMY 3aHATHIO:

BblyuuTh mopsiiok EeHCTBUIN MPU ONPEeSIEHUU KOJIMYeCTBa ONaronpUsATHBIX U KOJUYECTBA BCEX
BO3MOKHBIX MCXOJ0B. PacCMOTpeTh nprMepsl BBHINOJHEHUS aHAJOTUYHBIX 3a/IaHUM, IIPUBEICHHbIE
B JIEKIUAX, B PEKOMEHYEMbIX UCTOYHHUKAX, B OCHOBHOM M JONOJHUTENBHOU JuTeparype. Iloaro-
TOBHUTbH BOIIPOCHI IIPEIOAABATEINIO.
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OcHoBHas nuTeparypa
[Tucemennsriit, 1. T. KoHcnekt yneknuii mo BeIciieid MmateMartuke : moyHbid kype / 1. T. Ilucemen-
HbIH . - 10-e u3a., ucnp. - M.: AUPUC-TTPECC, 2011. - 608 c.

JononHuTenbHAS IUTEPATYypa
1) Manko, I1. E. Beicmas maTeMaTHKa B yIpaKHEHUsX U 3a7adax. B 2 4. U.2 :yueOHOE mocobue st By30B /
I1. E. Janko, A. I'. ITonos, T.4. KoxeBHuKOBA. - 6-¢ u31. - M.: "Onuke 21 Bek",: Beicur.ik., 2003 - 304 c.
2) Jlapuonosa, O.I'. BepositHOCTh cny4aitHOTO coObITHs. Meromuueckue ykazanus / Jlapuonosa O.I., ['es-
paceBa C.A.. — bparck: I'OY BIIO «bpI'V», 2008.- 48 c.
3) Jlapuonosa, O.I'. MaTemarndeckas craructuka: yueo. mocoodue / O.I'.Jlapuonosa, C.A. I'eBpaceBa. — 3-¢
u3a. nepepad. u gomn. — bparck: 'OY BIIO «bpIl'Y», 2008. — 66¢.

KoHTpoJibHBIE BOIPOCHI JUISl CAMONIPOBEPKHU

1. DneMeHThI KOMOMHATOPHKH: TIEPECTAHOBKH, COUCTAHMS, pa3MellleHHs (ONpeIeNcHus], BRIYUCIICHHE).

2. OnbIT, COOBITHE, BUBI COOBITHH, 3aBHCUMOCTb, COBMECTHOCTD (ONIPECICHUS, IIPUMEPHI).

3. Kinaccuueckoe orpeiereHre BepOsSITHOCTH COOBITHSL.

4. AnreOpa COOBITHIA: MPOCTOE COCTABHOE, CyMMa, IIPOM3BEACHHE.

5. lNonnas BepositHOCTE. @opMmyina Baiieca (ycrmoBus npuMeHeHUs, GOPMYIIbI).

6. [ToBTopenue ucnbiTanuii: popmyna beprymum, Teopembr Myaspa-Jlamnaca (yci. npuMeHeHus, HOPMYJIbI).

9.2. MeTonnueckne yKa3aHus MO BHINOJHEHUI0 KOHTPOJILHOI padoThl

KonTtponbHbie paboThl MPEICTaBISAIOT COO0N CIOCOO MPOBEPKH 3HAHUM CTY/IEHTa, €r0 yMe-
HUN M NpEArNoaralT NUCbMEHHbIE OTBEThl Ha MOCTaBJIEHHBIE BOMPOCHI, JIUOO CaMOCTOSITEIBLHOE
BBITNIOJIHEHUE MPAKTUYECKHUX 3a7aHuil. [loAroToBka K KOHTPOJIbHBIM paboTaM COCTOUT B OTBETCT-
BEHHOM BBITNIOJHEHUH BCEX JOMAIIHUX 3a/laHUi MO AMCLUUIUIMHE U CAMOCTOSITENIbHOM MpopaboTKe
OCHOBHOM U JIOTIOJTHUTEIBHOU JIUTEPATYPhI, a TAK K€ PEKOMEHTyEMbIX HCTOUYHUKOB.

Haubonee npo yKTUBHOM ABJIIETCS CaMOCTOATEIbHAsI paboTa B OMOIHOTEKE, I/1€ TOCTYITHBI
OCHOBHBIE U JIOTIOJIHUTEIbHbIE TICYAaTHBIE U AIEKTPOHHBIE UICTOYHUKH.

[Ipu BBINOJIHEHUH MPUBEICHHBIX BBIIIE PEKOMEHAALMNA MOArOTOBKA K 3a4€Ty U 3K3aMEHY
CBeEeTCA K MOBTOPEHUIO M3YYEHHOI'O U COBEPILIEHCTBOBAHUIO HABBIKOB IPUMEHEHHS T€OpEeTHYe-
CKUX IOJIOKEHUHN U Pa3IMuHbIX METOJIOB PEIICHUs K CTaHIApTHBIM U HECTaHIaPTHBIM 3aJJaHUSIM.
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM, UCIIOJIb3YEMBIX ITPU
OCYUECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLLECCA 11O JUCHUIIJINHE

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.

2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. AnTuBHpYycHOE nporpammuoe odecrieuenue Kaspersky Security;

4. Adobe Reader.

11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM
JJISA OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O NPOLECCA IO JMCIUIIVIMHE

Buo Haumenosanue Ilepeuensv ocnosenozo 06opyoosanusn No JIk, Nell3
3anamus ayoumopuu
1 2 3 4
JIk Jlexumonnas / cemunap-
CKast ayJTUTOPHSI i i
113 Jlekumonnast / cemuHap-
CKast ayJTUTOPHSI ) i
Kp Oo6opynosanue 10 I1K i5-
U3 Mol 2500/H67/4Gb (monutop TFT19 i
- Samsung); mpuntep HP LaserJet
P2055D
Oo6opynosanue 10 I1K i5-
CP U3 Nol 2500/H67/4Gb (monutop TFT19 i

Samsung); mpuntep HP LaserJet
P2055D
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Ipuiaoxenne 1

®OH/J OHEHOYHBIX CPEACTB AJI5s1 MPOBEJAEHUS
NPOMEXKYTOYHOU ATTECTALIUU OBYUYAIOLIUXCA IO JUCIUIITIMHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne j1eMeHT
KoMmie- | komme- | Pasmen Tema ®OC
TEHUUHA | TEHUUU
OIIK-1 | cmoco0- 1.1 MaTpuupl, ocHOBHBIE HOHATHS, BUIBI WunusunyansHoE 3a1aHKHE
HOCTb UC- g MaTpHIL, ):[eﬁCTBI/IH HaJ MaTpULIAMH. HH}IHBHHyaﬂBHoe COGCCG-
MOJIB30- ] noBanue. Tect
BaTh OC- 5 1.2 Onpenenurenu 2-ro u 3-ro nopsukos, ux | VIHAMBHIyaIbHOE 3a1aHKE
HOBHbBIE - CBOMCTBA M BbIUHCIIEHNS. WNupusuayansHOE cobece-
3aKOHBI S noBanue Tect
ecTecT- ) 1.3 Cucrembl IuHEHHBIX anreGpanyecKux WnpuBuyansHoe 3a1aHue
BCHHOHA- % ypaBHCHUH, OCHOBHBIC TIOHITHS, ()OPMYITBI UnnusunyansHoe cobece-
yIHBIX M Kpamepa, meron I'aycca. AoBaHne
HUCLIUII- =
el 1.4 Bekropsl, ocHOBHBIE TIOHATHS. CHcTeMa WnpuBuyansHoe codece-
JIUH B 3 o OBaHUE
o s KOOpJIMHAT Ha MPSMOM, Ha TUIOCKOCTH, B MIPO- A
npodec- o
P = crpasctBe. JIMHEHHbIE ONepaIiy Haj BekTopa- | 1eCT
CHOHAJIb- T .
- = MH, UX CBOICTBA.
HOM Jes- = i
TeNbHO- X 1.5 CxanspHoe, BEKTOPHOE U CMEIIAHHOE HINBUAYAJIILHOE 3a1TaHNC
CTH, TIpH- — MIPOU3BEICHUE BEKTOPOB, UX CBOMCTBA U BHI- WnpuBuyansHoe codece-
9
JIOBaHHE
MEHSITE YHUCJIEHUE.
METOIBI 2.1 ®yHKIWMA, OCHOBHBIC MTOHATHS, CIIOCOOBI WNupusuayansHOE cobece-
MATEMaTH- 3amaHusl, npeaei QYHKINH, MaTeMaTHUCCKHE JIOBaHHE
YEeCKOro HEOMNpeAeIEHHOCTU U UX PACKPBITHE. Tect
2.2 beckoHeYyHO Mabie KLU, UX CPaAB- NunuBuayanbpHOe 3a/1aHue
aHanmu3a u >
. HeHue, 1-i u 2-i 3amedaTeNnbHbIE TPEeTbl, WNunuBuayansHOe cobece-
MareMaTH )
4ecKOro TaOJIMIa SKBUBAJICHTHOCTECH U €€ IPUMCHEHHUE. | JoBaHue TecT
(KOMITBO- 2.3 OaHOCTOpOHHME MPENETBI, HEMPEPHIB- NunuBuayanbpHOe 3a/1aHue
HOCTh KIMUA. ACUMITOTHI rpaduka K- WNunuBuyansHoe cobece-
TEPHOrO
MOJEIU- LUH. JIOBaHHE
pOBaHHMS, 2.4 3agauu, mpUBOAAIIME K NOHATHIO Tpou3- | Tect
TEeOpeTH- BonHOW. [IponsBoaHas (yHKIUH, ONpeaese-
4ecKOro u HUE, TEOMETPUUECKUIN U MEXaHUUECKUNA CMBICIT
JKCIIEpU- IIPOMU3BOIHOMN,
MEHTab- 2.5 TIpauna muddepeHunpoBanus, npous- WnpuBuayansHOE 3a1aHNE
HOT'O UC- BOJIHAS CJIOXHOHN (PYHKITUH, TaOJIHIIA TIPOH3- WNupusuayansHOE cobece-
clleoBa- BOJIHBIX OCHOBHBIX 3JICMCHTAPHBIX (QYHKITHH. JIOBaHHE
HUA 2.6 IIpousBoaHBIE BBHICIIUX MOPSIIKOB. WunuBuayanbpHOe 3a/1aHue

2. MareMaTUYECKU aHaIN3

2.7 OcHoBHbIC TeopeMbl nudhepeHIaTbLHO-
T'0 UCUUCIICHUS

Tect

2.8 HeoOxonumble U IOCTATOYHBIE YCIIOBHS
MOHOTOHHOCTH H KCTpeMyMa (pyHKIIUH

WnpuBuayansHOE 3a1aHNE
WNunuBuayansHOe cobece-
JIOBaHHE

2.9 BBINYKIOCT, BOTHYTOCTb, TOUKH IIEpe-
ruda rpaduka GyHKINH.

WnpuBuayansHOE 3a1aHKE
WNunuBuayansHOe cobece-
JIOBaHHE

2.10 Anroput™m uccrenoBaHust QYHKIUH U
IIOCTPOEHHE MakeTa ee rpaduxa.

WnpuBuayansHOE 3a1aHNE
WNunuBuayansHOe cobece-
JIOBaHHE

2.11 ®ynxmuu, 3aganHble HeaBHO. Kpussle 2-
TO MOPSIIKA: OKPYKHOCTb, 3JUIUIIC, THUIIepOoIIa,
napaboa.

WnpuBuayansHOE 3a1aHKE
WunuBunyansHOe cobece-
JIOBaHHE

2.12 OyHKIMU HECKONBKHUX MEPEMEHHBIX, OC-
HOBHBIE MOHSTHS, 00JIaCTh ONPEETIeHUs, ['€0-
METPUYECKUIN CMBICI.

WnpuBuayansHOE 3a1aHNE
Bomnpocsr k 3auety

2.13 YactHble npou3BoAHbIE 1-10 U 2-T0 10-
psnka, Hanbonbiiee 1 HanMeHblliee 3HAUEHHE
(YHKIMHU IBYX IIEPEMEHHBIX B OOJIACTH.

WnauBuayansHOE 3a1aHKE
Bomnpocsr k 3auety
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2.14 HeonpezaeneHHbli UHTETpa, onpesesne-
HHe, CBOWCTBA, Ta0JINIA MHTETPAJIOB.

WnpuBuayansHOE 3a1aHKE
Bonpockl k 3auety

2.15 OcHoBHbIE METOIBI HHTETPUPOBAHUS: TIO
4acTsAM U IOJICTAHOBKOH.

WnauBuayansHOE 3a1aHKE
Bonpockl k 3auety

2.16 ParmonanbsHble ApOOH, OCHOBHBIE TIOHSI-

tust. [Ipocrelimme apoOH, MX MHTETPUPOBAHUE.

AJITOPUTM UHTETPUPOBAHUS PALIMOHATIBHBIX
JpoOei.

WnauBuayansHOE 3a1aHKE
Bomnpocs! k 3auety

2.17 UHTerpupoBaHre HEKOTOPHIX UPPALIUO-
HAJIBHBIX ¥ TPUTOHOMETPHUUECKUX (DYHKITHH.

WnauBuayansHOE 3a1aHKE
Bonpock! k 3auety

2.18 OmpeneneHHbIN UHTETpAI: ONpeaeTeHHE,
cBoiicTBa, popmyna HetoToHa-JleiiOHuna, Me-
TOJIbl HHTETPUPOBAHUSL.

WnpuBuayansHOE 3a1aHKE
Bomnpocsr k 3auety

2.19 T'eomeTpuyecKre IPUIOKEHHUS OTIpeie-
JIEHHOT' O MHTerpaJa.

WnauBuayansHOE 3a1aHKE
Bonpockl k 3auety

2.20 Muddepennmanbabie ypaBHEHHUS, OCHOB-
HBbIE OHATHS, T depeHnansHple ypaBHEHHs
1-ro nopsaka ¢ pa3feIeHHBIMU U pa3eNsio-
UIMMHUCS IEPEMEHHBIMU.

WnpuBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIIPO-
CBI

2.21 OmHopoaHble U uHeHHbIe uddepeniu-
aJbHBIC ypaBHEeHUs 1-ro mopsaka. Juddepen-
HyajIbHbIe ypaBHEHMs bepHyu.

WnauBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIIPO-
CBI

2.22 Teopus TUHEHHBIX OTHOPOIHBIX TUPPe-
PEHIMAIBHBIX YpaBHEHH 2-T0 TIOpsAKa C I10-
CTOSTHHBIMH K03 (D UIIEHTAMH.

WnpuBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIIPO-
CBI

2.23 Teopwust TMHEHHBIX HEOAHOPOAHBIX U~
(epeHIIaTBHBIX YPaBHEHHUH 2-T0 MOpSIKa C
MIOCTOSIHHBIMH K03(h(puIeHTaMH.

WnpuBuayansHOE 3a1aHNE
DK3aMeHallMOHHbIE BOIIPO-
CBI

3. TCOpI/Iﬂ BCpOﬂTHOCTCﬁ N MaT€MaTH4YCCKasl CTaTUCTHKA

3.1 DnemeHTH KOMOUHATOPUKH: OCHOBHBIE
OIpe/ieIeHus], Ba NMpaBHjia KOMOHMHATOPHKH.

WnpuBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIPO-
CBI

3.2 Cny4aiiHbie COOBITHS, UX BHIIBI, KIIACCH-
YeCKOe ONpeIeTICHUE BEPOSITHOCTH COOBITHS.

WnpuBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIPO-
CBI

3.3 Aunre0pa coowrtuii. [IponsBeneHue u
CyMMa COOBITHH.

WnauBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIIPO-
CBI

3.4 ®dopmyna MOIHON BEPOATHOCTH U Gop-
Mynsl baiteca.

WnpuBuayansHOE 3a1aHNE
DK3aMeHallMOHHbIE BOIIPO-
CBI

3.5 He3aBucumMble NOBTOPHBIE UCIIBITAHUS.

WnpuBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIIPO-
CBI

3.6 Cnyyaitnas BenuunHa. OCHOBHBIE MTOHSI-
Tust. OyHKIUA pacnpeneacHus U GYHKIHS
TUIOTHOCTH PaCIIpe/IeIeHuUsI.

WnauBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIIPO-
CBI

3.7 YucnoBsle XapaKTEepUCTUKHU CIydaiiHOM
BEJTMYUHBIL. 3aKOHBI pacIipeeseHHs Helpe-
PBIBHOM ClTyyailHOM BETUYUHBI.

WnpuBuayansHOE 3a1aHNE
DK3aMeHallMOHHbIE BOIIPO-
CBI

3.8 TIlpeamert u 3aa4u MaTeMaTUYECKON CTa-
TUCTUKH. OCHOBHBIC OOBEKTHI U TIOHSTHUS.
CoOop uH(popMaIMHy U IepBHUYHas 00padoTKa
BBIOOPKHU.

WnpuBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIIPO-
CBI

3.9 Cratuctuueckue OLeHKH apaMeTpoB
reHepaIbHOM COBOKYITHOCTH

WnauBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIIPO-
CBI

3.10 Cratucrtudeckue pacueTsl B podeccuo-
HaJIBHOU cepe

WnauBuayansHOE 3a1aHKE
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2. 3K3aMeHaHI/IOHHbIe BOIIPOCHI, BONIPOCHI K 3a4€Ty

Ne Kommeren 3K3AMEHALIMOHHBIE BOITPOCHI Ne w
HAMMEHOBAHHE
n/n 1 cemecTp
Kon Onpenesienune pasnaena
1 2 3 4 5
1. OIIK-1 | criocoOHOCTB HC- 1. Marpwuiibl, OCHOBHBIE TIOHSTHS, BH/IBI 1. Jluneitnas u

MOJb30BATh OCHOB-
HBIC 3aKOHBI ecTe-
CTBEHHOHAYYHBIX
JMCITUTUTAH B TIPO-
(heccroHaNbHOM
JeSTEbHOCTH,
MPUMEHSITH METO/IBI
MaTeMaTHYECKOT O
aHaln3a U MaTema-
TUYECKOT0 (KOMITb-
FOTEPHOT0) MOJIe-
JUPOBaHUS, TEOpe-
THYECKOT'0 U JKCITe-
PUMEHTAILHOTO
WCCIIeIOBAHUS

MaTpHIl, IeUCTBUS HAJl MATPUILIAMHU.

2. Omnpexgenurenu 2-T0 U 3-TO MOPSIAKOB, HX
CBOMCTBA U BBIYMCIICHUSL.

3. CucreMbl JIHHEHHBIX anreOpamIecKux
YpaBHEHHUH, OCHOBHBIC TOHATHS, (HOPMYIIBI
Kpawmepa, meron ["aycca.

4. Bekropsl, ocHOBHbIE MoHATHA. CHcTeMa
KOOpAMHAT Ha IPsIMOM, Ha MIJIOCKOCTH, B MPO-
crpaHcTBe. JIMHElHbIE omepauyyu Haj BEKTO-
paMH, UX CBOWCTBA.

5. CkamsipHoe, BEKTODHOE W CMEIIaHHOE
MPOU3BE/ICHUE BEKTOPOB, UX CBOWCTBA U BbI-
YHCIICHHE.

BEKTOpHAs anredpa

6. OyHKIWs, OCHOBHBIC MOHSTHS, CIIOCOOBI
3a1aHus, npeaen (QYHKIHKA, MaTeMaTHYeCKHe
HEONPEEIECHHOCTH U UX PACKPBITHE.

7. BeckoHeuHo Maible (GYHKIIUH, HX CpaBHE-
Hue, 1-i u 2-1 3aMedaTenbHbIC PECIbl, Ta0-
JIMIIa SKBUBAJIEHTHOCTEH U €€ MPHUMEHEHHE

8. OMHOCTOPOHHHE TpeNeNbl, HEnpepbIB-
HOCTh (pyHKIMH. ACUMNTOTHI rpaduka QyHK-
1K

9. 3amaum, NPUBOSIINE K MMOHSATHIO MPOM3-
BoaHoM. I[lpomsBomHas (YyHKIMH, Ompenene-
HHE, TEOMETPUYECKMH M MEXaHUYECKHI
CMBICJI IPOU3BOTHOM

10.TTpaBwna auddepeHnnpoBaHus, MPOU3-
BOJHAS CJIOXHON (YHKIMH, TaOJIulla IPOH3-
BOJIHBIX OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHIA.

11.TTpousBoaHbIE BBICIIHX TTOPSIKOB

12.0cHoBHBIE TeopeMBI au( G epeHITHaTBEHOTO
HCUHCITCHHSI

13.Heobxoaumbie ¥ JOCTATOYHBIC YCIIOBHSI
MOHOTOHHOCTH | 9KCTpeMyMa (DyHKIIUH

14.BbIyKi10cTh, BOTHYTOCTh, TOYKH TEPErH-
0a rpaduka QyHKIHH.

15.Anroputm uccnenoBanus QyHKIUH U TO-
CTpOCHHE MaKera ee rpaduka.

2. MaremaTtnue-
CKHUH aHaINu3
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Ne n

Ne Kommeretmm BOIPOCHI K 3AYETY HAUMeHo-
n/n Kox Oupenesenne 2 cemecTp BaHUe
pasaesa
1 2 3 4 5
1. OIIK-1 | criocoOGHOCTh UCTIONB30- 1. ®yukunw, 3aganHsie HesiBHO. Kpusble 2- | 2. MaTema-
BaTh OCHOBHBIC 3aKOHBI Iro IopsiiKa: OKPYXHOCTb, 3JUIMIIC, rp[nep60- TUYECKUN
€CTECTBEHHOHAYYHBIX Jia, mapadoja. aHajn3

JTUCIMILINH B podeccro-
HaJIbHOM NIeSITEIbHOCTH,
MIPUMEHSATH METOJIbI MaTe-
MAaTHYECKOTO aHAIN3a U
MaTeMaTHIECKOTO (KOM-
MIBIOTEPHOT0) MOJIEITUPO-
BaHMS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIBLHOTO HC-
CIIEIOBaHMS

2. OyHKIUU HECKOIbKUX IEPEMEHHBIX,
OCHOBHBIC TIOHSTHS, OOJACTh OIpe/elICHHS,
FEOMETPUYECKUN CMBICIL.

3.  YacrHble MpoU3BOAHBIE 1-T0 U 2-TO TIO-
psnka, Hanbonbiiee M HanMeHbIIIee 3HAaUCHHE
(YHKIIUU IBYX MEPEMEHHBIX B 00JIACTH.

4. HeonpeneneHHslii MHTErpal, Onpeese-
HUE, CBOKMCTBA, TaOJIMIIa OCHOBHBIX HMHTErpa-
JIOB.

5. OcHOBHBIE METO/IbI HHTETPUPOBAHUS: 110
YacTsIM M II0JICTAaHOBKOM.

6. ParmonanbHBIC IPOOH, OCHOBHBIC TOHS-
tus. [Ipocreiimme apoOH, UX MHTErpUPOBa-
HUe. AJTOPUTM HHTETPUPOBAHUS PalMOHAIb-
HBIX JIpOOCH.

7. HHTerpupoBaHHE HEKOTOPBIX HPPAIHO-
HAJIBHBIX U TPUTOHOMETPUYECKUX (DYHKIIHH.

8. OrmpeneneHHbId WHTETpal: ONperere-
HUe,  cBoicTBa, (opmyna  HeroroHa-
JleliOHMIIA, METO/IBI HHTETPUPOBAHHS.

9. JubdepeHunanbHple ypaBHEHHS, OC-
HOBHBIC MOHATHS, AU depeHnnaibHbie ypas-
HeHHs 1-ro mopsaka ¢ pa3ieieHHbIMH U pas-
JETISIFOIIUMHECS TIEpEMEHHBIMH.

10. Opnnoponubie u nuHEHHbIE T depeH-
uaibHble ypaBHeHus 1-ro nopsiaka. Judde-
peHIMaNbHbIe ypaBHeHHs bepHyu.

11. Teopus nHMHEHHBIX OTHOPOIHBIX AU-
(bepeHIMaIbHBIX YPaBHEHUH 2-T0 MOpsaKa ¢
MOCTOSTHHBIMHU KOX(PHUIIUCHTAMH.

12. Teopus  IUHEHHBIX  HEOTHOPOIHBIX
mddepeHUaIBHBIX YPaBHEHUH 2-TO MOpsi-
Ka C MOCTOSTHHBIMU KOA(PHUIMECHTAMHU.

13. T'eomerpuveckre NPUIIOKEHHUS ONpese-
JICHHOTO MHTErpaJa.

14. ®yukuuu, 3aganHbie HessBHO. KpuBbie 2-
ro HOpsiAKa: OKPY>KHOCTb, 3JUIMIIC, THIIEPOO-
Jjia, mapadoja.

15. ®yHKIMH HECKONBKHX  IEPEMEHHBIX,
OCHOBHBIE TIOHATHS, O00JacThb OINpeIeTeHMs,
FEOMETPUYECKUH CMBICIL.

16. Yacthbie mpousBoaHbie 1-r0 U 2-T0 mO-
psnka, Hanbonbiiee M HanMeHbIIIee 3HAaUCHHE
(YHKIIMU IBYX MEPEMEHHBIX B 00IaCTH.
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Komnerenuun

Ne

Ne 9K3AMEHAIIMOHHBIE BOITPOCHI
U HAaHMEeHOBaHHe
n/n 3 cemecTp
Kon Onpenenenue pasaena
1 2 3 4 5
1. OIIK-1 | cnoco6HOCT UCHONb- | 1. DmemeHTsl KOMOMHATOpUKH: OCHOB- | 3. Teopus BeposT-

30BaTh OCHOBHBIC 3a-
KOHBI €CTECTBEHHO-
HayY4YHBIX OUCHUILIINH
B MpodecCHOHALHON
ACATCIbHOCTH, IIPU-
MCHATH MCTOABI Ma-
TEeMaTHYECKOr0 aHa-
32 U MaTeMaTHye-
CKOTro (KOMITbIOTEp-
HOT'0) MOJETHNPOBa-
HUSI, TEOPETHYECKOT0
" SKCIICPUMECHTAJIb-
HOT'O UCCIIEIOBaHUS

HbIC ONPEICIICHUs, 1Ba MTPaBKia KOMOMHA-
TOPUKH.

2. CyuaitHple COOBITHS, HX BHIBI, Kiac-
CHYECKOE OIPEICICHHE BEPOSTHOCTH CO-
OBITHS.

3. Aurebpa coObituii. IIpousBenenne u
CyMMa COOBITHUH.

4. @opmyna TMOJHONW BEPOATHOCTH H
¢dhopmyisl batieca.

5. He3aBucuMble TOBTOPHBIC HCIIBITA-
HUSL.

6. Cunyuaiinas BennunHa. OCHOBHBIE I10-
HaTusA. OyHKIKS pacrnpeneneHus U QpyHk-
[IHSI TUTOTHOCTH PacTIpeIeICHUSL.

7. Tlpemmer M 3agayM MaTeMaTHYECKOM
cratuctukd. OCHOBHBIE OOBEKTHI U IOHS-
tusi. Coop mHoOpMaMK U TIepBUYHAS 00-
paboTka BEIOOPKH.

8. Craructrueckue pacyersl B mpodec-
CHOHAJIBHOM cepe

9. CraTucTiyeckre OIEHKU MapamMeTpoB
reHEepaJIbHOM COBOKYIIHOCTH

10. YucnoBble XapaKTepHCTHKH CIy4dai-
HOW BETMYMHBI. 3aKOHBI pacHpereseHus
HEMPEPHIBHON CITy4ailHOM BENUYUHBI.

HOCTEH U MaTeMa-

THYCCKas CTaTH-
CTHKa
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3. Onucanne nokasareJsjied 1 KpuTepueB OLlEHNBAHUS KOMIIeTeHIIHI

IHoka3zarean Ouenka Kpurepuu
3nate OIIK-1 CBOOOJHO U YBEPEHHO HAXOJIHUT IOCTOBEPHBIE HCTOUHUKH
- BUZBI U CrIelU(HUKY UCTOYHUKOB nHpopManum, onepupyeT MpeaoCcTaBIeHHOH HH(opMaInel,
JIOCTOBEPHOM MaTeMaTHYECKOM OTJIMYHO BJIaJieeT HaBbIKaMU aHaJM3a ¥ CHHTe3a HHpopMa-
nHpopmanmy, (yaeOHUKH, yaeo- LMK, 3HAET BCE OCHOBHBIE METOBI PEeLIeHHs Po0IIeM, npe-
HBIE TOCOOHS, KOHCIIEKTHI JIEKIIHH, JTyCMOTPEHHBIE Y4eOHOW MPOrpaMMOi, 3HaET THITUYHbIE
WHTEpHET, HAYYHBIE CTATbH). OTJMYHO | OMIMOKHM M BO3MOXHBIE CJIOKHOCTH HPH PEIIICHAN TON UK
- OCHOBHBIE MaTeMaTH4YeCKHe Mo- WHO# 1Ipo0IieMBbl 1 crioco0eH BBIOpaTh U 3()h(HhEKTUBHO pUMe-
HSTHUSL ¥ METOJIBI HCCIIEIOBAHUS, HUTH aJIEKBATHBIN METOJI PEIICHNs] KOHKPETHOH NPOOIIeMbI
0COOEHHOCTH UX IIPUMEHUMOCTH B win yaeOHol 3aia4n. JIeMOHCTpHUpYeT Ha BEICOKOM YPOBHE
Pa3HbIX Hay4YHBIX 00JIACTSX, CIe- HaBBIKY BBITIOJIHEHHS PACUETOB M BBIYHCIIEHUH. [ paMOTHO
UKy MaTEMaTHYECKUX CUMBO- UCIIOJIB3YET ITPU 3TOM BO3MOYKHOCTH BBIUUCIHTEIBHBIX YCT-
JIOB. POMCTB ¥ MHPOPMAIMOHHBIX TEXHOJIOTUH.
YmerpOIIK-1 B GonbiHCTBE CitydaeB CriocoOeH BBISIBUTh JOCTOBEPHBIE
- OCYIIECTBJIATH IIeJI€HANIPABIICH- WCTOYHUKU MH(POPMALUH, 00padoTaTh, aHATM3UPOBATH U
HBI [TOUCK MaTeMaTHYECKOW MH- CHHTE3UPOBATh MPEIIOKEHHYI0 HH(OpMAIHIO, BHIOPATh Me-
(opManmu; UCHONIb30BaTh pa3iiny- TOJ| pelIeHusI IPOOIEMBI M PEeHInTh ee. Jlomyckaer enuHuY-
HBIE UCTOYHUKH UH(OpMAILIUH B Xopormo HBIE CEphE3HbIE OLUIMOKK B PEIICHUH MTPOOJIEM, HCIIBITHIBAET
cBoeii paboTe; IPOBOIUTH aHATIH- CIIO)KHOCTH B PEAKO BCTPEUYAIOIINUXCS UM CIOXKHBIX CIydasx
THUYECKHe 0030pbl HH(pOpMAaIHK: petienus mpobiieM, He 3HAeT THITUYHBIX OIIMOOK U BO3ZMOXK-
CTPYKTYpHPOBaTh, MUHUMU3UPO- HBIX CIIOKHOCTEH MY PEICHUH TOW MJIM UHOW POOIEMBI.
BAaTh, BBIJCTATH IVIABHOE, YCTAHAB- JlemMoHCTpHUpyeT Ha TOCTATOYHOM YpOBHE HAaBBIKU BBIMIOTHE-
JIUBATh CBS3HM MEXIy 0a30BBIMHU HUS pacyeToB U BhIYMCIEHUH. V3penka CIONb3yeT MpU 3TOM
3JIEMEHTAMU. BO3MO)KHOCTU BBIYHCIUTENBHBIX YCTPOHUCTB U HH(pOpMAIIH-
- Ha OCHOBE HaWJICHHOM HH(pOopMa- OHHBIX TEXHOJIOTH.
LMK BBIOMPATh ONTUMAJIBHBIN CIIO- Jlonmyckaer OmMOKH B ONpeIeNIeHNH JOCTOBEPHOCTH UCTOY-
€00 peleHns MaTeMaTHYeCKOH HUKOB MH(pOpMaIuy. JJeMOHCTpHpYeT Ha HU3KOM YpOBHE
IPOGJIEMBI MITH 33/1a4H; aHAJIU3H- VioBe- CIIOCOOHOCTH IPUMEHATH TEOPETUYECKHE 3HAHUA K KOHKpET-
pOBaTh MOJIYYECHHBIE PE3YNBTATEI U HOMY (paKTHUECKOMY Marepuaiy. B oTAenbHbIX cirydasx cro-
AcaTh Ha X OCHOBC BBIBOJIbL. TBOpH- co0eH NpaBUIBHO PellaTh TOJIbKO THIIMYHbIE, Hanbosee yac-
- IPaMOTHO IPUMEHSTH OCHOBHBIE TEJILHO TO BCTpEYArOLIHecs poOiIeMbl, 3a/1a4i B KOHKPETHO# o0ac-
MaTeMaTUYCCKUE CUMBOJIBI, TIOHS- TH. JIeMOHCTpHUpPYET Ha HU3KOM YPOBHE HaBBIKU BBITIOJTHEHUS
TUS ¥ METOABI UCCIIEOBAHUSL. pacyeToB M BBEIYMCICHHUH.
BaanersOIIK-1 HecrnocoOeH ocyIecTBIATh MOMCK He0OX oMol HHpopMa-
- IppeMamMu BU3yaJln3allui HH- Heynop- | 1uH, 00pabaThIBaTh HH(POPMALIHIO, HE UMEET HaBBIKOB aHAJIH-
(opmaruu: npeacTaBIeHNe B BUIE JIeTBOPH- 3a U CHHTE3a, HE 3HAeT METOMIOB PEIlICHHS Mpo0iIeM, 3a1ad, He
rpaduKoB, cXeM, TabIuII. TeJALHO MOJKET pemaTh MpooeMbl, 3anaun. He BiameeT TeXHUKOH
- TCXHUKaMHU BBITIOJITHCHUSA pacuc- BBIUUCJICHUN.
TOB Y BBIYUCIICHUH, HABBIKAMHU
MaTeMaTHIeCKOW 00paboTKH pe-
3yJIBTATOB U3MEPEHUH U BBIYHCIIE-
HUM, IpeJCTaBICHUS pPe3yabTaToB
B TpeOyeMOM BHJIE. 3auyteno | JlemoHCTpHpyeT OoJee MONMOBUHBI MMOKa3aTenel Ha Joc-
- HaBbIKaMU pCIICHUSA 3a/ia4 U3 TaTOYHOM M BBICOKOM YPOBHEC
pa3HbIX 00JacTell MaTeMaTHKH.
- HaBBIKAMH HCIIOJIB30BaHUS H3Me-
PUTENBHBIX W BBIYHCIUTEIHHBIX
YCTpOICTB, nH(pOpMaIMOHHBIX
TEXHOJIOTUH A7 BBIOIHEHUS pac-
4eToB, BhUMcieHui, cocrapinenus | He 3aure- | JleMOHCTpupyeT OOJBIIMHCTBO MTOKa3aTelell Ha HeaocC-
u odopmileHHsT PE3YIBTATOB pe- HO TaTOYHOM U KpailHE HU3KOM YpOBHE

IICHUA 3a1a4.
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4. MeToanueckue MaTepHuaJibl, ONpeaACIAIIIME MMpoUcaAYPbl OCHUBAHUA 3Hal—lﬂﬁ,
yMeHHﬁ, HABBbIKOB H ONIbITA J1€ATC/IBHOCTH

JucuuminHa MaremaTrka HanpaBiieHa Ha 03HAKOMJIEHHE 00Y4arOIIUXCsl C MECTOM U POJIBIO
MaTeMaTUKU B COBPEMEHHOM MHPE, MUPOBOU KYJIbType M UCTOPUU; HA MOJYyYECHHE TEOPETUUECKUX
3HAHUM W TMPaKTUYECKUX HABBIKOB IPHUMEHEHUS CUCTEMbl (PyHIaMEHTaJIbHBIX MaTeMaTUYECKUX
3HaHUM U1 uACHTUDUKaMK, POPMYIUPOBAHUS U PELICHUS TEXHOJIOIMYECKUX IpobsieM B mpodec-
CHOHAIBHOM cepe, a TakKe OCYIIECTBICHHS TOUCKA, XpaHECHHs, 00pabOTKN U aHanu3a uHpopma-
LMY U3 Pa3IMYHbIX UCTOUYHUKOB U IPEJCTABICHUS €€ B COOTBETCTBYIOUIEM BUIE U JUISL UX Aallb-
HEHIIIEero UCIOJIb30BaHUs B IPAKTUYECKON e TEbHOCTH.

W3ydenue nqucuuminabl MaremaTuka npeycMaTpUBaeT:

— JIeKUuH,

— MpPaKTUYECKHUE 3aHATHS;

— KOHTpOJIbHBIE PabOTHI;

— 3a4eT;

— DK3aMeEH;

— CaMOCTOATEIbHYIO paboTy CTyAE€HTa B 00bEMAax 4YacoB, COOTBETCTBYIOILUX Y4eOHOMY
IUIaHY HampaBiIeHUs.

B xone ocBoenust paznena 1 «JIuneiinas u BekTopHas anreOpa» CTYJAEHTbI JOJKHbBI YSICHUTD
UJed MaTeMaTU4YECKOr0 MOJIEIUPOBAHUS B MPOCTPAHCTBAX PA3HBIX U3MEPEHUI U MPUMEHEHUs Me-
TOJOB JIMHEHHOHN aJireOpbl U TEOPUH BEKTOPOB B PELICHUH 3a/1a4 MPO(GECCHOHATBHON MPAKTUKH.

B xone ocBoeHus pasnena 2 «MaremMaTH4eCKUN aHAIN3» CTYAEHThl OCBAaMBAKOT OCHOBHBIE
IIpUEMBbl U METObI IOCTPOCHUS U aHAJIM3a JUHAMUYECKUX MOJIEIEH.

B xone ocBoenus paznena 3 «Teopus BEpOATHOCTEN M MaTeMaTHYECKasl CTATUCTUKA» CTY-
JIEHTBI 3HAKOMSATCS C CUTYallUsIMH CIIy4allHOCTH U 3aKOHOMEPHOCTH U 3aKOHAMHU UX MPOSIBICHUS.

CryneHTtaM HEOOXOJMMO OBJIAJIETh HAaBBIKAMM W YMEHUSMU HIPUMEHEHUS H3YYEHHBIX
METO/I0B JUIsl pa3pabOTKU U peanu3aluu Mpo(eccnoHalbHO OPUEHTUPOBAHHBIX POEKTOB B TMOCIIE-
YIOIIeH y4eOHOU NeITeTbHOCTH.

B nporuecce n3ydeHust JUCHUIUIMHBI PEKOMEH/IyeTCs Ha IEpBOM dTarie oOpaTuTh BHUMaHUE
Ha CHelU(pUKY MaTEMaTHYECKUX TEKCTOB U YMEHHE BHIOMPATh METO/Ibl PEILICHUS PA3IMYHBIX 33a4.

OBnazneHue KIIOUYEBbIMU MOHITUSAMHU SIBJIIETCS OCHOBOM YCBOEHHUSI yueOHOTO Marepuana o
JTUCLUILINHE.

[Ipu moaroToBke K 3adeTy/HK3aMeHy 0cO00€ BHUMAaHHE HEOOXOJMMO YACIUTHh PEeKOMEHa-
UM U 3aMEYaHMsIM MpenoiaBaTesel, BEAyINX ayIMTOPHbIE 3aHATHS 110 AUCLHUIIIIMHE

B nponecce npoBeneHUs MPakKTUUECKUX 3aHATUNA MPOUCXOAMUT 3aKpeIuieHue 3HaHWM, Qop-
MHUPOBaHHE YMEHHUI U HAaBBIKOB IIPUMEHEHUS Pa3IMYHBbIX METOIOB PEIIEHUsI CTaHAAPTHBIX MaTeMa-
THUYECKUX CUTYaLH.

CamocrosaTenbHyI0 pab0oTy HEOOXO0IMMO HAYMHATh C YTCHHS JICKIINH 1 YICOHHKOB.

B nporecce koHCynpTanuu ¢ npenojaBaresnieM oOy4yaroUIuiics BISICHIET HaJln4yKe npo0esoB
B 3HaHMSIX U crioco0ax pelieHrs pa3HbIX CUTYaIUil.

Pabora ¢ nuteparypoil sSBiseTCs BaXKHEUIITUM 3JIEMEHTOM B NOJYYEHUH 3HAHUH O AUCLUI-
muHe. [Ipexne Bcero, HEOOX0IMMO BOCIIOIB30BATHCSI CIUCKOM PEKOMEHIYEMOM 10 JTaHHOM JUCIH-
IUIMHE TUTEpaTypoi. JJONOTHUTENbHBIE CBEICHUS 110 U3Yy4aE€MbIM TEMAaM MOYKHO HAWTH B IEPUOIM-
yecKoil meuatu u MuTepHere.

[IpenycMoTpeHO MpoBeeHUE AYAUTOPHBIX 3aHSATUNA B BUJIE PA3HOOOPA3HBIX TPEHUHIOB U
CUTYaIHi OOIIEeHUsI B COUCTAHNH C BHEAYTUTOPHON pabOTOil.
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Ipuioxenune 2

AHHOTALIMSA

padoueii mporpaMMbl TUCHMUILIMHBI
MartemaTuka

1. Ilean u 3agaum AMCHUIIIMHBI

[enbto u3ydeHHs] TUCLMIUIMHBI SBJISETCSA: 3HAKOMCTBO OOYYarOIIMXCS C MECTOM U POJIbIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOH KyJIbType U UCTOpUHU; (OPMUPOBAHUE JTHUUYHOCTH
oOyuarouuxcs, pa3BUTUE WX HMHTEIIEKTa U CHOCOOHOCTEH K JOTMYECKOMY U alrOPUTMHUYECKOMY
MBIILJIEHHIO.

OO0yueHre OCHOBHBIM MaTEMaTUYECKUM METOJIaM MPECIIEYET 1IeJIb Pa3BUTHSI CTIOCOOHOCTEH
MPUMEHATh cUcTeMy (yHIaMEHTAIbHBIX MAaTEMaTUUYECKUX 3HAHUM JUIs UIEHTHUPUKALUU, popMy-
JIMPOBAHUSA U PELIECHUS TEXHOJOTUYECKUX MPo0ieM B 001acT NpoeccuoHanbHOM AEATEIbHOCTH, a
TaK)Xe OCYILECTBIATh IOUCK, XpaHEeHUe, 00pabOTKy U aHaIu3 MH(OpPMALMK U3 Pa3IUYHBIX UCTOY-
HUKOB U IIPEJICTAaBIISITh €€ B COOTBETCTBYIOILLEM BUJIE

3ajauy IMCUUIUIMHBI COCTOAT B TOM, YTOOBI HA IPUMEpPAX MATEMAaTUYECKUX IOHATUN U Me-
TOZOB IPOJEMOHCTPUPOBATh 00yUYalOIUMCS ACUCTBHE 3aKOHOB MaTEpUAIbHOIO MHPA, CYLIHOCTb
Hay4yHOTO MOJX0/1a, CIeUU(PUKY MAaTEMAaTUKH U €€ POJIb B HAYYHO-TEXHHUUECKOM Iporpecce, a TaK-
&Ke co37aTh PyHIaMEHT MaTeMaTUYeCcKOro o0pa3oBaHusi, HEOOXOIUMBIH 1715 pa3BUTHUS MTpodeccuo-
HaJIbHBIX KOMIIETEHLUH U JUIsl U3Y4YE€HHUS MTOCIEIYIOMNX AUCIUIUIHH.

2. CTpyKTypa IMCUMILIUHBI

2.1 Pacnpenenenue TpyJIO€MKOCTH MO OTAEIbHBIM BHUJAM y4EOHBIX 3aHSITHH, BKIHOYAs CaMOCTOSI-
TenpHYyI0 padoty: JIk.-85 vac., [13-102 gac.; CP-164 gac.

OO6mast TpyI0€MKOCTh JUCIUIUTHHBI cOCTaBsieT 432 yaca, 12 3a4eTHBIX €IUHUIL

2.2 OCHOBHBIC pa3/Ieibl TUCIUTIITUHBI:

1. - JIunelinas u BeKTOpHas anredpa
2. - MaTeMaTtnu4ecKkuil aHaIu3
3. - Teopust BeposITHOCTEN U MAaTEMATUYECKAsA CTAaTUCTUKA

3. [lnanupyemble pe3yabTaThl 00y4eHUs (MepevyeHb KOMIeTeHIMii)
[Tpornecc n3ydenus: AMCHUIUTMHBI HANPaBJieH Ha (POPMHUPOBAHKE CIEAYIOMNX KOMIIETSHITHI:

OIIK-1 — crnocoGHOCTD MCIOMB30BATH OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX THCIMILUIHH B PO(ECCHo-
HaJBHOI JIeSITeIbHOCTH, IPUMEHATh METOIbl MaTEMAaTUYECKOI0 aHAIN3a M MAaTEMaTUYeCKOro (KOMITBIO-
TEPHOT'0) MOJIETHPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIEA0BAHN

4. Buabl NpoMeKyTOYHOM aTTecTalluu: 3a4€T, SK3aMEH.
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IIpunoxenue

Ilpomokon 0 0onoanenuax u u3MeHeHUAX 6 padoueii npozpamme
Ha 20 _-20_ _ yueoHwlit 200

1. B paGouyto mporpaMMy Mo IUCHUIUIAHE BHOCATCS CISAYIOIINE TOMOTHEHHUS:

3

2. B pabouyro nmporpamMmy Mo AUCITUTUTHHE BHOCSTCS CJIEIYIONINE U3MEHEHUS:

[IpoTokon 3acenanus xadeapbl MaTeMaTUKu U Gu3uKn  No OT«__ » 201
r.,

(paspabomuux)

3aBeqyromuii kadenpoit O.U. Mensenena
(noonucw) (®.1.0.)
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I[Ipunoxenune 4

®OHJA OHEHOYHBIX CPEACTB AJA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTHU 11O AUCHUITIJIMHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne DJIeMeHT D®OC
KOMIIe- KOMIIe- Pazgen Tema
TeHIUH TEHIIMH
OIIK-1 | cmoco0- . 1.1.MaTtpulibl, OCHOBHBIE MTOHSTHSI, BUIBI MATPUII, NeUCTBUS | Tect
HOCTh HC- S HaJ MaTPUIAMH.
I10JIb30- & 1.2.0npenenuteny 2-ro U 3-ro NOPSAKOB, UX CBONCTBA U Tect
BaTh OC- % BBIYHCIICHUS.
HOBHBIE g é 1.3.Cucrembl TMHEHHBIX aNTeOpandecKuX ypaBHEHHH, OC- Tect Kontposs-
3aKOHBI w 2 HOBHbIE MOHsATHs, popMmynbl Kpamepa, meton ['aycca. Hast paboTa
€CcTeCT- g s 1.4.Bextopsl, ocHOBHBIE MOHATHA. CucteMa koopauHat Ha | Tect
BCHHOHA- >§ MIPSIMOM, Ha IJIOCKOCTH, B IPOCTpaHCTBE. JInHelHbIe omnepa-
YYHBIX é LMW HaJl BEKTOPAMH, UX CBOMCTBA.
JAUCTHII- - 1.5.CkansipHoe, BeKkTOpHOe M cMmemaHHoe mpousBeaeHue | Tect Kontpons-
JIMH B BEKTOPOB, X CBOWCTBA U BHIUUCIICHHE. Hast paboTa
npodec- 2.1.DyHKIUSA, OCHOBHBIC MOHATHSA, CIIOCOOBI 3amaHus, mpe- | Tect
CHOHAJIb- Jen (YHKIIMM, MaTeMaTHYECKHUE HEONpENEeNIeHHOCTH M HUX
HO# sies- pacKphbITHE.
TCIBHOCTH, 2.2.beckoHeYHO Manble GYHKIMU, X cpaBHeHue, 1-it u 2-ii | Tecrt
HPUMEHATD 3amevaresibHbIe MPeesbl, TabNula SKBUBAJIEHTHOCTEN U ee
METOMBI pUMEHEHHE.
MateMati- 2.3.01HOCTOPOHHME TIPENENBI, HENMPEPHIBHOCTh (QYHKIMH. | TecT
HecKoro AcuMnToTsl rpaduKa QYHKIMHY.
aHaamnsa 1 2.4.3a1aum, TPUBOSINIKE K TOHATHIO pou3BogHON. [Ipous- | Tect
MaTeMati- BOJHAsl (PYHKIMH, ONpeJesieHne, TeOMETPUUECKU 1 Mexa-
Heckoro HUYECKUI CMBICT IPOU3BOAHOM,
(KoMIIBHO- 2.5.1lpaBuna muddepeHumpopanus, nponusBoaHas ciaoxuoi | Tect KonTposs-
TEpHOTo) (yHKIMHM, TaONIUIIA TPOU3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX | Has pabora
MOJIeNu- bymKrwmii.
POBAHIL, E 2.6.]1pon3BoiHbIE BBICHIMX ITOPSIKOB. Tect
lecc)igg-n T 2.7.0cHOBHBIE TeopeMbl T (hepeHIINaTEHOTO UCHUCITCHUSI Tect
SKCIIEpH- = 2.8.HeoOxomumble ¥ 1OCTaTOYHBIE YCIIOBHs MOHOTOHHOCTH | Tect
MEHTAIb- 2 U 3KCTpeMyMa (QyHKIMH
HOTO HC- E 2.9.BBINyKIIOCTh, BOTHYTOCTh, TOYKH meperuda rpaduka | Tect
clieJ1oBa- S ymcum.
— 2 2.10.Anroput™ uccnenoBanus GpyHKIMM U mocTpoeHue Ma- | Tect
5 KeTa ee TpaduKa. UHauBuIyaabHOE
2. 3a/laHue
o 2.11.®ynkimy, 3anaHHble HesiBHO. KpuBele 2-ro mopsnxa: | MHauBuayaasHOE
OKPYXXHOCTb, AJIIHIIC, ThnepOona, napadona. 3aJaHue
2.12.OyHKIMM HECKOJBKUX IE€pPEMEHHBIX, OCHOBHBIE MOHA- | Tect
THsI, 00JIACTh ONpeIeNICHNs, TEOMETPUYECKHI CMBICII.
2.13.Yactaple npousBojaHble 1-ro u 2-ro mopsiaka, Hau- | Tect MumuBumy-
Oornblliee W HauMEHblllee 3HAUEeHWE (YHKIMU JABYX IIepe- | albHOe 3aJaHue
MEHHBIX B 00JIaCTH.
2.14.HeonpeneneHHplii UHTErpaj, omnpejaeeHue, CBOMCTBa, | Tect
Ta0JIMIIa OCHOBHBIX WHTETPAJIOB.
2.15.0cHOBHBIE METOIBI MHTETPUPOBaHUA: IO dacTsM u | Tect
I0JICTAaHOBKOH.
2.16.PanmonanbHble 1poOu, ocHOBHbIe MoHsTus. [Ipocreit- | Tect
mye JApoOu, UX MHTETPUPOBAaHUE. AJITOPUTM WHTErPHUPOBa-
HUSI PALIMOHAJTIBHBIX POOEH.
2.17 MnTerpupoBaHue HEKOTOPBIX MPPAalMOHANBHBIX U TpU- | MHIuBUAYaIbHOE
TOHOMETPUYECKUX (YHKIUI. 3ananue Tect
2.18.0mnpeneneHHbld MHTErpal: oOINpeneneHue, cBoilcTBa, | MHauBuayaasHOE
¢dopmyna HeroTona-JIeliOHMIIa, METOIBI HHTETPUPOBAHHS. 3aganue Tect
2.19.'eomeTprdeckue NpUIOKEHUS ONpeleseHHOro uHTe- | MHauBuayaasHOE
rpaa. 3ananue Tect
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2.20. IuddepeHimanbubie ypaBHEHHS, OCHOBHBIC MOHATHA, | VHIUBUAYaIbHOE
nuddepeHIMaIbHbIe YpaBHEHUS 1-ro mopsaka ¢ pasaeiieH- | 3amaHue Tect
HBIMH U pa3AeNsIoNIIMHICS TIEPEMEHHBIMH.
2.21.0qH0poaHbIe 1 HHEHHBIE quddepeHIanbHbIe ypas- Tect
HeHus 1-ro nopsiaka. Jluddepenunansueie ypapueHus bep-
HYJUIN.
2.22.Teopust auHEHHBIX OAHOpPOAHBIX MuddepeHunansubix | Tect
ypaBHEHHH 2-r'0 IMOps/IKa C MOCTOSHHBIMH KO3(QHIIneHTa-
MHU.
2.23.Teopust JIMHEHHBIX HEOMHOPOIHBIX auddepeHnuans- | Tect
HBIX YpaBHEHHH 2-TO MOpsAKA C MOCTOSHHBIMU Kod(pduim- | MHauBuayanpHOE
SHTaMH. 3a/laHue
3.1.01eMeHTBl KOMOHMHATOPUKH: OCHOBHBIE omnpeneneHus, | Tecrt
JIBa TPaBUIIa KOMOWHATOPHKH.
= "
S 3.2.Cayuaiinbple cOOBITHS, MX BUABI, KllacCUUecKkoe ompere- | MHanBumyansHoe
§ JICHUE BEPOSITHOCTH COOBITHS. 3aganue Tect
= 3.3.Anrebpa coOwiTuii. [Ipon3BeaeHne U CyMMa COOBITHI. Tecr
g 3.4.®opmyra oIHOM BeposTHOCTH U (opMyitel Baiieca. Tect
[0
= 3.5.He3aBucuMbIe IOBTOPHBIE UCIIBITAHUSI. WunuBuayansHoe
i g 3ajanue Tect
= E | 3.6.Cnyuatinas Bemuuuna. OcHoBuble moHatus. ®ynkuus | MnpusuayanbHoe
0]
5 E pactipeneneHus U QyHKIUsI IUIOTHOCTH paclpelelIeHusI. 3ananue Tect
2 s | 3.7.YucnoBble XapakTepHCTUKU CiydaiiHoil BennunHel. 3a- | Tect
=) S Lo
5 © | KOHBI pacnpeneneHus HePEPHIBHOM CITydaliHON BEITMYUHEL.
o 3.8.Ilpenmer u 3amaum Marematudeckoi cratuctuku. Oc- | Tecr
m
= HOBHbIE 00BEKTHI U NoHsTUsI. COOp MHpOpMALUK U TIEPBHY-
g Has 06pabOTKa BHIGOPKH.
o "
S 3.9.Cratuctuyeckre OIEHKH MapaMeTpoB reHepaibHoi co- | Tect
o BOKYITHOCTH
3.10.CraTuctrueckue pacdeTsl B mpodeccuonansHoil chepe | MHanBumyansHoe
3a/laHue

2. Onucanne nokasareJsjiedl 1 KpuTepueB OLlEHNBAHUS KOMIIeTeHIIHii

Tak Kak TeKyII1il KOHTPOJIb IPOBOAUTCA B (POpME TECTUPOBAHUS U MPEJHA3HAUEH I IPOBEPKU
3HAHMUH caMUMU O0yYaIOIIMMHUCS, TECT MOKET ObITh 3aU4TEH WIM He 3auTeH. B nanbHelem cTyaeH-
Thl MOT'YT IIOBTOPUTb MOTBITKY BBIIIOJHUTH TECT IO TOU TeMe, rae Obuin 0OHapYKEeHbI IPOOEIbI B

€ro 3HaHHUAX.

Iloka3zarean Ouenka Kpurtepuu
3unats OIIK-1 CBOOOZHO M YBEPCHHO HAXOIUT JTOCTOBEPHBIC HCTOYHU-
- BUABI U CrielU(HUKY UCTOYHUKOB JOCTO- K1 MH(pOPMAIHH, OIIEPUPYET NPEIOCTaBICHHONH HH(OP-
BEpHOI MaTeMaTHYeCKOH HH(pOpPMAIIHH, Maluel, OTJINYHO BJIaJieeT HaBbIKaMH aHaJIM3a U CUHTE3a
(yueOHMKH, yueOHBIE TOCOONS, KOHCIIEK- nHpopManum, 3HaeT BCe OCHOBHBIE METO/IbI PEIICHUS
ThI JICKIMHA, HHTEPHET, HAYYHBIC CTaThHU). po0JIeM, MPEAYCMOTPEHHbBIC YIeOHO!H IPOrpaMMON,
- OCHOBHbBIE MaTEeMaTHYECKHE TIOHATHUS U Jaureno | SHACT THIMIHbIE OLTMOKU M BO3MOKHBIE CIIOKHOCTH ITPH
METO/IbI CCIIEIOBaHMUS, OCOOEHHOCTH UX peLIeHNH TOH WIM MHOU MPOOJIEMBI U CIIOCOOEH BHIOPATh
MIPUMEHUMOCTH B Pa3HBIX HAy4YHBIX 00- 1 3¢ (HeKTUBHO NPUMEHHUTH aJIEKBATHBIH METO]| PELLICHUSI
JIacTsX, CIENU(PHUKY MaTEMAaTHIECKUX KOHKPETHOM Mpo0IeMbl WM yueOHOH 3anauu. JleMoHcT-
CHUMBOJIOB. pHUpYET Ha BEICOKOM YPOBHE HaBBIKU BBITIOTHEHUsI pacyue-
YmerpOIIK-1 TOB U BBIUUCIIEHUN. | paMOTHO HCTIONB3yeT NMPHU 3TOM
- OCYIIECTBJIATH IIeJI€HANIPaBIEHHBIN MO- BO3MO)KHOCTH BBIYHCITUTEIBHBIX YCTPOUCTB U HH(pOpMa-
WCK MaTeMaTH4ecKol HH(pOpMaIHH; 1c- IIMOHHBIX TEXHOJIOTHH.
TIOJIB30BATh Pa3IMYHbIe UCTOYHUKH WH- B GonbimHCTBE CitydaeB CiocoOeH BBISIBUTH JOCTOBEP-
(dopmanyu B cBoel pabote; IPOBOAUTD HBIE UCTOYHHUKH UH(pOpManuu, 00padoTaThk, aHATU3UPO-
aHaJUTHYECKre 0030pbl HH(pOpManny: BaTh M CHHTE3UPOBATH MPEIIOKEHHYIO HH(POPMAIIHIO,
CTPYKTYpHPOBaTh, MUHUMU3UPOBATH, BBIOpaTh METO]| pelIeHusl MPo0IeMbl U peuTh ee. Jlo-
BBIIENATH TJIaBHOE, YCTAHABIINBATh CBSI3U ITyCKaeT eMHUYHBIC CEPbe3HbIE OMMOKU B PELICHUH
MEXIy 0a30BBIMHU JIEMEHTAMU. po0JIeM, UCIIBITHIBAET CJIOKHOCTH B PEAKO BCTpEUaro-
- Ha OCHOBE HalIeHHOW MH(pOpMaLUH LIMXCS I CIIOXKHBIX CITydasiX pPelIeHus poodieM, He
BBIOMpATh ONTUMAJIBHBIH CIIOCO0 perie- 3HAET THITUYHBIX OIHUOOK U BO3MOXHBIX CIOKHOCTEH
HUSI MATEMaTHYECKOH MPoOIeMBbl HITH 3aureno | MPY PCIICHHH TOI HIIM HHOM npoOiemsl. JleMoHCTpHpYeET
3a/1auM; aHAJTU3UPOBATD IOITY4EHHbBIE Ha JIOCTATOYHOM YPOBHE HABBIKH BBIIIOJIHEHHS PACUETOB
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PE3yNbTaThI U IENIaTh Ha UX OCHOBE BBI-
BOJIBL.

- [PAaMOTHO MPHUMEHATh OCHOBHbIE MaTe-
MaTHYECKHE CUMBOJIBI, TIOHATHS H METO-
JIBI KCCIIEIOBAHUS.

BaagernOIIK-1

- IPUEMaMH BHU3YaIU3allii HH)OPMAITUH:
MPE/ICTaBIICHUE B BUJIE TPa(hUKOB, CXEM,
TabJIuIL.

- TEXHUKAMU BBITIOJTHEHHS PACUETOB U
BBIYHMCIIEHHI, HABBIKAMU MaTeMaTHye-
CKOM 00pabOTKU Pe3yNIbTaTOB U3MEPEHUI
U BBIYUCIICHUH, TIPEICTABIEHHUS PE3YIIb-
TaTOB B TpeOyeMOM BH/IE.

- HABBIKAMHY PEIIEHUS 3a/1a4 U3 Pa3HbIX
o0acTeit MaTeMaTHKY.

- HaBBIKAMHM WCIOJb30BAHHS H3MEPH-
TENBHBIX U BBIYHMCITUTENBHBIX YCTPOMCTR,
HH()OPMAIIMOHHBIX TEXHOJIOTHMA UIS BbI-
MOJIHEHUST PACYETOB, BBIYKMCIEHHU, CO-
cTaBiaeHUsT ¥ OGOPMIICHUS PE3YIbTATOB
pelieHus 3aaaq.

U BbhIuMciaeHud. M3peaka ucmonb3yer mpu 3TOM BO3MOXK-
HOCTH BBIYHCITUTEIIBHBIX YCTPOUCTB ¥ HH(POPMAIMOHHBIX
TEXHOJIOT .

3auTeHo

Jlonmyckaer omMOKH B ONpeeNIeHHH JOCTOBEPHOCTH HC-
TOYHHUKOB MHpOpManyu. JleMOHCTpUPYET Ha HU3KOM
YPOBHE CIIOCOOHOCTH MPUMEHSITh TEOPETUUECKUE 3HAHUS
K KOHKPETHOMY (haKTHUeCKOMY Marepuaiy. B otaeins-
HBIX CIIy4asix COCOOEH MPaBMIIBHO PelaTh TOJIBKO TH-
MTUYHbIe, HAN0OoJIee YacTO BCTPEYAIOIIUECS TIPOOIEMBI,
3aJ1aud B KOHKPETHOH 00nacTu. JleMOHCTpHUpYeT Ha HU3-
KOM YPOBHE HAaBBIKH BBIIIOJTHEHHS PACUETOB U BBIYHCIIE-
HUH.

He 3a-
YTEHO

HecmocobeH ocyIecTBIATh MOMCK HEOOXOUMOM WH-
(dbopmarmu, 00padaTeiBaTh HHOOPMAIIHIO, HE MMEET Ha-
BBIKOB aHAJIM3a U CUHTE3a, HE 3HAET METOJIOB PEIICHUS
po0JIeM, 3a/1ad, He MOXKET PellaTh Ipo0IeMbl, 3a1a4u.
He Bnageer TeXHUKOIN BBIYUCIICHUH.

@doHa TeCTOBLIX 3aJaHUI
10 JUCLIUIIJIMHE
MaremaTuka

TEMATHYECKASA CTPYKTYPA TECTOB

N HaunmeHnoBanue N
Tema 3anaHus
pasaeiia paaeja 3aJaHus
1-3 JeiicTBus ¢ MaTpuamMu
4-6 Brruucnenue onpenenureneit
7-9 Pemenne cucrem JTUHEHHBIX anreOpanueckux ypaBHe-
HUM MaTpUYHBIM
METOJIOM.
Jluneiinasg u 10-12 Pemenne cucrem JTMHEHHBIX anreOpanueckux ypaBHe-
1. BEKTOpPHAs aJi- Hu#t metogoMm ["aycca.
reopa
13-15 ba3zuc Ha mimockocTu U B ipocTpaHcTBe. Pasnoxkenue
BEKTOpa 10 0a3ucy
16 - 18 CxaJsipHOe MPOU3BECHNE BEKTOPOB
19-21 BexTopHoe npousBeieHNe BEKTOPOB
22 -24 CMelIanHoe MPOU3BEICHNE BEKTOPOB
25-28 0 00
2 MartemMaTH4ecKui -
) aHaJaM3 PackpeiTHe HeonpeneneHHoCTe! BUIa 0 , 9O,
00 — 00
29-30 P . 1°
aCKpBITHE HEONpeIeNICHHOCTEe! BUIa .
25-30 [IpuMeHeHne S5KBUBAJIEHTHBIX BEIMYHUH IPU BBIYUCICHUU
TIPEJICIIOB
[IpousBonHbIE
31-33 Tabnuna Heorpe/eIeHHBIX HHTETPAJIoB
34-36 IMoneenenue nox 3Hak auddepeHirana, HHTErPUPOBa-
HHE TI0 YacTsIM
38-39 WHTterpupoBanne panuoHaIbHBIX Ipo0ei
40-42 WHTerpupoBaHie TpPUTOHOMETPUUECKHUX BBIPAYKEHUN
43-45 Beruncnenue onpeneneHHoro HHTErpana
46-48 Haxoxenune miomaneit miockux Guryp
49-51 HaxoxaeHue IauH AyT INIOCKUX KPHUBBIX
52-54 Haxoxnenne o0beMOB Tes BpallleHus
55-57 HecoOcTBeHHbII HHTErpasn
58-63 Bbruncrenrie 4acTHBIX IPOU3BOIHBIX.
Juddepennnan GyHKIMM qBYX NepeMEHHBIX
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64-66 KacaTtenpHast I0CKOCTh U HOPMaJIb K IOBEPXHOCTU

67-69 Cxansapsoe noze. [IponsBonHas no HanpasieHuro. I'pa-
JIMEHT
70-72 DKcTpeMyM (QYHKIIUH ABYX IIEPEMEHHBIX

YPaBHeHI/IH C pasgC/IAromrMHUCs NMCPEMCHHBIMU

OnHOpOJIHBIE ypaBHEHUS

JIunelinsle ypaBHEHUs

73-77 YpaBHeHUs, JOMYCKAIOUIe NOHIKEHUE MopsAAKa

Jluneitnsie muddepenmanbHble ypaBHEHUs! C TIOCTOSTH-
HBIMH K03 dHIMEHTAMA

MCTOZ[ Bapualy NpoOrU3BOJIbHBIX ITOCTOSHHBIX

2.1,3.1 DieMeHThl KOMOMHATOPHKH

1.1,4.1, 11.1,

13.1, 18.1 Asredpa coObITHI

Teopus BeposT-

HOCTCH | MaTe- 5.1, 6.1, 10.1 BeposTHOCTH cOOBITHS

3. MaTHYecKas cTa- —
9.1,12.1,19.1, | CayuaiiHas BeTuIrHa
THCTHKA 20.1
(UTorosslii TecT) - =
7.1,8.1, 14.1, D71eMEeHThI MATEMATHYECKON CTATHCTUKU

15.1,16.1,17.1

TecToBbIe 3aMaHNs

33)13]1]/]6 1. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

Ecnu matpuna A uMeer pa3sMepHOCTb 4x3 , MaTpuLa B umeer pasmepHOCTH 3x4 , TO
BapHUaHTBI OTBETOB:
1) ¥X MOXXHO CIIOXHTH  2) HX MOXKHO IEPEMHOXKUTHh  3) Y MaTpUIIbl A CyIIECTBYeT oOpaTHast

33)13]1]/]6 2. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

-3 -1 35
= B =
3 3 0
Ecnun matpuna , MaTpuIa , TO UX TIPOU3BENICHUE
BapHaHTHI OTBETOB:
-9 -5 -9 -18 0 -4
=0 o B=lg ) 73
1) 2) 3) 6
3amanue 3. BEIOpaTh OJJMH BapUAaHT OTBETA U3 MPETIOKEHHOTO MHOXKECTBA
1 4
-2
Ecnu matpuna , TO ee KBaJpaT
BapHUaHTBI OTBETOB:
o7 12 (116
—6 -4 4 4
1) 2) MaTpUIly HeNb3sl BO3BOIUTH B KBaIpaT 3)

3amanue 4. BEIOpATh OJMH BAPUAHT OTBETA U3 MPEIOKEHHOTO MHO)KECTBA
OmnpenenuTens CyIecTBYeT:
BapUaHTHI OTBETOB:

1) TONBKO AJIst KBaAPATHBIX MAaTPHLl  2) JJIsl IPOU3BOJIBHBIX MAaTPUIl 3) TOJBKO JJIsl MATPUIL BTOPOTO H TPETHETO

TIOpAAKOB

3amanue 5. BLIOpaTh OJMH BAPUAHT OTBETA U3 MPELIOKEHHOTO MHOKECTBA
Ykaxure BepHy0 HOpMyITy:
BapUAHTEI OTBETOB!
a b a b a b
=ad + bc =ad —bc dzac—bd

1)ca’ 2)ca’ 3)0

33213“]/]6 6. BBIGpaTB OJWH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

46



~3 —4
A= .
OnpenenuTens MaTpPHLIbI paBeH
BapHUaHTbl OTBETOB:
1) -22 2) -14 3) -27

33213“]/]6 7. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

5 1 1 2
A=15 _1) B=l 6 4
IMycThb -, . Torma penieHreM MaTpHIHOTO YpaBHEHHUSI X +2B =4 gpnsercs
MaTpuIa
BapI/IaHTBI OTBCTOB.:

5 1 - -7 -8
X:( ] X:(7 3] X =
N -1 -9 2 -9 -9 3 5 0

33213“]/]6 8. BBIGpaTB OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

Haiiti cymMMy 2J1€MEHTOB IEPBOTO CTOJIOIA MATPHIIBI C=4-3B ,

3 =5 0 1

2 7 2 1
rac )
BapHUaHThI OTBETOB!

1) -2 2) 0 3) 5 4) -1

3amganue 9. BEIOpaTh OJJMH BapUAaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
5 1 -1 2
=5 1) P76 4
[Iycts -, .

Torz[a PECUHICHUEM MATPUYHOI'O YPaBHCHUA X - 3B = A SABJIACTCA MaTpula
BapHUaHTBI OTBETOB:

(2 7] (7 _3] 5
X = X = X =
1 21 11 2) -9 -9 3) 5 0

3ananue 10. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOI'O MHOXKECTBA
Ecnn meronom I"aycca marpuia crctemsl (0€3 npaBbIX yacTei) MpuBeieHa K BULY

1 2 4 2 2 2
0 -2 4 3 6 5
0 0 1 2 3 3

, TO:
BapHWaHTBI OTBCTOB!:
1) BBOJHUTCs OQHA CBO6OZ[HaH HCU3BCCTHaA 2) BBOIATCA TpU CBOGO[[HHC HCHU3BCCTHBIC
3) TaKas CUCTEMA HC MOXKET UMETh PCHICHUC 4) BBOJATCS ABC CBO6OI[HI>IC HCHU3BCCTHBIC

33213]1]/]6 11. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

2x+3y—z=1
Sx+y+2z=3
3x-2y+3z=4
JI71st pereHnst CUCTEMBI MO>KHO TTPUMEHHTD:

BapHaHTbl OTBETOB:
1) merox 'aycca 2) marpuusblii meton  3) meron Kpamepa

3amanue 12. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOTO MHOXKECTBA

CucreMbl IMHEHHBIX YPaBHEHHH, Y KOTOPBIX YKCIIO HEM3BECTHBIX HE PABHO YUCITY YPaBHEHHH, PEIIAtOTCs:
BapHaHTbI OTBETOB!

1) meromom 'aycca  2) merogom Kpamepa 3) MaTpu4yHBIM METOIOM

4) BOOOIIIEC HE PEIIAIOTCS



332]3“]/]6 13. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOI'O MHOKECTBA
baszuc B mpocTpancTBe 00pa3yroT:

BapHUaHThl OTBETOB:

1) Tpu TMHEHHO HE3aBUCHMBIX BEKTOPA

2) Tpu KOMIUIAHAPHBIX BEKTOpa

3) Tpu HEKOMIUIAaHAPHBIX BEKTOPA

33213]1]/]6 14. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

OO0pa3syroT 11 BEKTOPHI a=2i-3j " b=5-] 0a3uc Ha MIOCKOCTH?
BapUaHTHI OTBETOB:

1) mer 2) na  3) HyXEH TPETHUI BEKTOP

33213]1]/]6 15. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

a(2,a,-3) u b(p3,6,6) OyayT mapajuienbHbI?

[pu kakux & u B BEKTOPbI
BapUaHTHI OTBETOB:

1)0523, p=4 a=-3, p=-4 3)a=—3, p=4

2)

33213]1]/]6 16. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

—

a-b=ab +a,b,+ab

d)opMyJIa BBIYHCIICHUA CKAJIAPHOI'O MPOU3BEACHUA 3 MIPUMCHACTCA:

BapUaHTBLI OTBETOB:

1) TOJIBKO B OPTOHOPMHUPOBAHHOM Gasmce
2) B 1r000M Oa3uce

3) He 3aBHCHT OT Oa3uca

33213]1]/]6 17. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOI'O MHOKECTBA

HaiiTn kocuHyc yria Mexay Bektopamu ¢ = 2—j+4k yb=i+2j-3k
BAPUAHTHI OTBETOB:

12 12 12

DT, i) o

33)13“](]6 18. BLIGpaTI) OJJMH BapHaHT OTBC€TA U3 NPECAJIOKCHHOIO MHOKECTBA
Kakue nmapel BEKTOPOB nepreHANKYISIPHbI?
BAPUAHTHI OTBETOB:

b @30, bGL-9) , a@2-3D, b(3L3) 4 a3, b2L-3)

3)

33213]1]/]6 19. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

BekTopHoe npou3BeieHIEe BEKTOPOB 5(05, L 2)’ b (_1’ ﬂ > 6) paBHO HYIIO IIpU
BapHUaHThl OTBETOB:
1 1 1
a:—’ ﬂ:—3 a:——’ ﬂ:—3 a:——’ ﬂ:3
1) 3 2) 3 3) 3

33213]1]/]6 20. BLIGpaTI) OJJMH BapHaHT OTBC€TA U3 NPECAJIOKCHHOIO MHOKECTBA

a(4,-3,), b(0,1,3)

BeKTOpHOC IPOU3BCACHUC BEKTOPOB
BapHUaHTbl OTBETOB:

—10i =12 + 4k

paBHO

—107 +12 + 4k

1o 2) 3)

33)13“](]6 21. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
J1J1st BBIYMCIIEHUSI BEKTOPHOTO MTPOU3BEICHUSI BEKTOPOB MPUMEHSIETCs hopMyIia:
BapHaHThI OTBETOB:
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a
b
1) ? 2)

> o

3 axb =ab, +a,b, + a,b,
33)13“]{]6 22. BBIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
VKaKUTE ONpPE/ICTICHUES CMEIIAHHOTO MTPOU3BEICHUS BEKTOPOB
BapUaHThl OTBETOB:

. ﬁ-l;:|ﬁ|-‘l;‘-cosqo 2 ﬁbE:‘ﬁxg‘-E
ik a a, a

axb = a, a, a C_iI;E = b] b2 b3

3 b b, b 4) ¢ 6 G

33)13“](]6 23. BLIGpaTI) OJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
YToOb! IPOBEPUTH, OYIYT JIM BEKTOPHI KOMILJIAHAPHBI, HAJ0 UCIOJIb30BaTh!

BapHUaHThl OTBETOB:
1) uX BEKTOpHOE MpOMU3BeNeHNEe 2) MX CMEIIaHHOE IPOU3BEACHHE
3) UX CKaJIAPHOE MPOU3BEICHHE

33213]1]/]6 24. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

BexTops! a(eel,=2), b(23)), ¢(-2.5,-3) KOMIUTaHApHBI Tpu & | paBHOM

BapI/IaHTBI OTBCTOB.:
-2 2)2 3)0

33213]1]/]6 25. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

2
1imx_4

Beupcmuts 72 X—2
BapI/IaHTBI OTBECTOB:

DO 2)2 34 40

33213]1]/]6 26. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

. 36—x7
lim ————
Borumcaurs 7% X+6

BapI/IaHTBI OTBCTOB:
o 2)-12 3)12 4)6

3amanue 27. BEIOpATh OAMH BAPUAHT OTBETA U3 TIPEATOKEHHOIO MHOKECTBA
2
.oxT—4x-12
llrn = A o
Boramemums 0 X0 —3x—18

BapHUaHTbl OTBETOB:

12 8 1
)= 2)= 3) —— 41
)18 )9 ) > )

33213“]/]6 28. BLIGpaTL OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Vkaxure OIpCACIICHUEC OKBUBAJICHTHBIX OECKOHEYHO MaJIbIX npu X—a
BapHUaHTbl OTBETOB:
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lim a(x) 1 lim a(x) _0
1 6 =B oy 2 BO) gy ()2 BX) oy e B(Y)
. o(x)
lim ——~= =
y a)=px) oy e B(X)

3amanue 29. BHIOpaTh ONUH BapUaHT OTBETA U3 MPEIUIOKEHHOTO MHOXKECTBA
1 ~ X ~ ~
Kaxkue u3 Beipakennii nepepubie: a) SIMX =X ppy X = 7T p)e -l= X mpu ¥ = 0 c) gx= x, npu X 0
X~
&) € =X ppu X >0
BapHaHTBI OTBETOB!
1)B,c 2)aB 3)ae 4)Be
3aganne 30. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKEHHOIO0 MHOXKECTBA

X ~ 1 ~
Kaxkue u3 Beipakennii Hepepubie: a) € = X mpu ¥ 0 B) SMX =X oy X =7

~ x ~
o) BXEX x>0 e —1=x 1, x>0
BAPUAHTHI OTBETOB:

1)B,c 2)aB 3)ae 4)Be

33213]1]/]6 31. BLIGpaTI) OJUMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

dx

Haiitu unterpan = ¥ P+4x+8

BapUaHTHI OTBETOB:

1 2)+2
LG+ +2) -

2 larctgiz+C
N In| x* +4x + 8]+ C 22 > 5 4 |(x+2)-2

33213]1]/]6 32. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

dx

2
Haitry unrerpan ~ X~ +2x+6
BapHUaHThl OTBETOB:

(x+1) +C arctgx+1+C
2
N In|x* +2x+6[+C ) 2 (x+1)+./ ) NG 5

3aganme 33. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

J- dx
3
Haiitn nnaTerpan (2+4x)
BAPUAHTHI OTBETOB:
-2 -2 -2
G ) RO N ) BRSPS SN € e 0

+C 3
) 5 ) 2 ) 2 Y In|(2+4x)’|+C

33213]1]/]6 34. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOI'O MHOKECTBA

. Icoszx-sinxdx
Hcnonb3ys MeTon noABeAeHUS MO/ 3HaK AudepeHnnana, Haitu

BapHUaHTbl OTBETOB:

3 s o2 3 3 3
COS™ X ) Sm- x C COS™ X '(—COSX) L C COoSs™ X L C _ COoSs™ X
np 32 ) 3 » 3 4)

3aganme 35. BEIOpaTH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
4
tg" xdx
. 2
Hcnonb3ys MeTos noABeAeHUS MO/ 3HaK Auddepennnana, Haitu - €0S X
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BapHUaHTbl OTBETOB:
5

g x g x
3 +C ln‘coszx‘+C - +C
1 4tg°x+C 2y 5 3) 4)
3aganne 36. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
In* xdx
Hcnonw3ys MeTon moBeieHus o 3Hak nuddepeHimana, HanTi X
BapUaHTHI OTBETOB:
In° x In’ x 1
+C +C 2-—Inx+C
) nx+C 5 3 3 4) X
3aganme 37. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
3x* +2
2x* =3
Haiitu uenyro yacts apobu <X —
BapUaHTHLI OTBETOB:
3 2

) 3 2) 2 3) 1 4 3
3aganme 38. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

x* +3x+2

2,2
VKaKHTEe BEPHOE Pa3IIOKECHHE APOOH (" +35x+7)
BapUaHTBLI OTBETOB:

x*+3x+2 4 B, Cx+D x> +3 B Cx
= —_— _— —_— [ — + e —
1 (P +5x+7) x x* x*+2x+5 2) x2(x*+2x+5) x* X +2x+5
x*+3 A B C
2,2 =t ot oo

3)x(x +2x+5) x x° Xx +2x+5
3aganne 39. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

2x +4

2 2
VKaKHTEe BEPHOE Pa3IIOKECHHE APOOH (2x7+5)
BapUaHTHLI OTBETOB:

2x +4 B C 2x +4 A B Cx+D
2 2 = ot 2 2 =Tt ot o S

¥ (2x"+9) x° 2x°+5 2 X 2x"+5) x x° 2x°+5

4

X

2x +4 A Bx+C
2 2 =7 2

3) X (2x"+5) x° 2x°+5

332]3“](]6 40. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
c 6
5 I sin” x dx
Kakoii criocob MPUMCHACTCA IJI HAXOXKACHUA HWHTCTpaia ?
BapHaHTHI OTBETOB:

1) 3amena SN X =1 2) 3amena COSX =1 3) noHmwxeHue crerneHu 4) WHTErPUPOBAHHUE MO YACTIM

332]3“]/]6 41. BLIGpaTI) OUH BapI/IaHT OTBETA U3 npez[,nomeHHoro MHO>XXECTBa
4cosx—sinx
— —dx

JIns HaxoxkaeHus uHTerpana ~ COSX + 6sin x HPUMEHSETCH:
BapHUaHTbl OTBETOB:

X
Ig—=z

1) yHHBepcabHast TPUTOHOMETPHYECKas! IIOICTAHOBKA 2
2) WHTErpUPOBAHUE IT0 YACTSIM 3) moacraHoBKa IgX = Z



33213]1]/]6 42. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

. Isin7x-cos3xdx
Haiitu nnrerpan

BapHUaHThl OTBETOB:

(MMeeTcsl HeYeTHas CTEIECHb)

.8 .10 .8 .10
SIn X S;m X SIn X S X
- +C - + +C

p 8 10 ) 8 10 3y sin® x—sin® x+C

33213]1]/]6 43. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
2

j (x* +1)dx
Breraucoure !
BapHaHThI OTBETOB:
19 19 17

n 4 z)? o 4 4

332]3“](]6 44. BLIGpaTI) OJUMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Kak Beirsiaut ¢popmyna Herorona-Jleitbuuna?
BapHaHTHI OTBETOB:

[feyde=F@-F@®)  S=[(f,()-fiNdx  [f(x)dx=F(b)-F(a)
1)« 2) ¢ 3) ¢

j.f(x)dx <(b—-a) -max f(x)

4)

33213]1]/]6 45. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

3
J. N9 —x? dx
Brrancnuts -3

BapHUaHThl OTBETOB:
1) 0 2) O 3) 4,571' 4) 6r

3ananue 46. BLIGpaTL OJIMH BapHUaHT OTBETA U3 MPEIJIOKEHHOI0 MHOXKECTBA
x = 2cost
y . y =3sint
Hatitu mromans (bnrypbl, OIrpaHUYECHHOMU DJUTUIICOM
BapI/IaHTBI OTBCTOB:
1) 6 2) 6r 3) RY/4 4) 27

33213]1]/]6 47. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

— 2 —_ — —
Kakoii nHTErpa BeIpakaeT Imiomans GUrypsl, orpaHuueHHON napabooi y=x 4 U TpsAMOI y=2x-4 ?
BapHUaHTbl OTBETOB:
2 2 2 2
[ —2x)dx [ex-xax  [(* —2x-4)dx [ —2x+4)dx

1) © 2) 0 3) 0 4) ©

3amanmue 48. BLIGpaTL OJIMH BapHUaHT OTBETA U3 MPEIJIOKEHHOI0 MHOXKECTBA
{x = 2cost
. . = 3sin
Haiitu muomans ¢urypbl, OrpaHUue€HHON IIITUIICOM y =3sint
BapI/IaHTBI OTBCTOB:
1) 6 2) 6r 3) RY/4 4) 2
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33213]1]/]6 49. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

To kaKoii opMyne HAXOAUTCS JTHHA IyrU Kpupoi » ~ V (x) OT TOYKU A(a, y(a)) JI0 TOYKHU

B(b, y()),

BapHUaHTbl OTBETOB:

[ =y0Nax  [fde=F(b)-F(a)  [1+y'(x)dx

1« 2) ¢ 3) ¢

[+ () dx

4)

3aganne 50. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

A2
Kakoii MHTErpan BEIpakaeT JUTHHY TyTH mapaboms: ¥ ~ 2X" o1 TouKn

BapHUaHTbl OTBETOB:

DR 3) 2

33213]1]/]6 51. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

_ 2
Kakoii MHTErpan BEIpakaeT JUTHHY TyTH Mapaboms: > ~ 2X" o1 TouKn

BapHUaHThbl OTBETOB:

DR 3)°

332]3“]/]6 52. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
[To kakoit popmyiie HaxoaUTCsI OOBEM Teja BpaleHus ?
BapHUaHThl OTBETOB:

[ =2, dx [ f(x)de=F(b)-F(a) 7| £ (x)dx

1« 2) ¢ )1 o«

[+ () dx

4) ¢
3aganme 53. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

b
J. -y’ (x)dx
KakoB reomeTpuueckuii CMbICI HHTErpajia ¢ ?

BapHUaHTbl OTBETOB:
1) nepBooOpa3Hast GyHKUMU 2) IUIOMIAAb KPUBOJIMHEHHON Tpareun
3) oObeM Tena BparieHus 4) MHA IyTH KPUBOU

3ananue 54. BHIOpaTh OMUH BapUaHT OTBETA U3 NPEIUIOKEHHOT'O MHOXKECTBA
o xakoii popmyre BerancIsieTcs 00beM Tela BpameHust Bokpyr ocu OX?

BapHUaHTbl OTBETOB:
b

x| £ (x)dx [ f()dx = F(b)-F(a) [1+5'(x) dx

1)) 2) ¢ 3) ¢

[ 01 (0= 2, ()

4)

3aganme 55. BEIOpaTh OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
0
dx

Brrunciante HecOOCTBEHHBIN UHTETpAT ¢

2 2 8 2
J.2x2 dx J.\/1+4x2 dx J.\/1+4x2 dx I\/1+16x2 dx
2) 1 4) 1

3 3 9 3
J’2x2 dx J’\/1+4x2 dx IV1+16x2 dx J’\/1+16x2 dx
2) 1 4) 1

B(2.8)9
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BapHUaHTbl OTBETOB:
1o 2) pacxogutcs  3) cxomurcs 4) 1

3aganme 56. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
0
dx

5
Brrunciaute HecOOCTBEHHBIN UHTETpAT | *

BapHUaHTbl OTBETOB:
1) 0,25 2) pacxoamurcsa 3) cxomurcs 4) -0,25

3aganme 57. BEIOpATh OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
Kaxoit u3 uaTerpaioB Ha3pIBacTCsI HECOOCTBEHHBIM?

BapHUaHTbl OTBETOB:
8

J.x3dx §xdx + ydy
3) 0 4) €

5 10
[Ge=1yax @

1) = 2) 1 *

3aganme 58. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
Ykaxkure ornpeereHie 4acCTHON MPOU3BOIHOM 1O X:

BapHUaHTbl OTBETOB:

Z, :llm Z(X+AX)—Z(X) " hm Z(X+AX)—Z(X)
1) x>0 Ax 2) T A0 Ax

2 = fjm ZX ARV Z2(x)) 2 i XA Y+ AY) — 2(x, )
3) T a0 Ax 4) A0 Ax

3aganne 59. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA

0z

_ 2 o
Tt pysiman 2 = 2xy+6y° +4x ox :

BapHaHThI OTBETOB:
1 2y+4 2) 2y+12y+4 3) 2x+4 4) 2x+12y

yKa3aTh

3aganne 60. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

0z

_ 2 o
st pynkin 2= 2V H0Y7+4AX anary, 0y,

BapHUaHTbl OTBETOB:

33)13]1]/]6 61. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
"

— z
Jist pyHkun £ = € yka3zaTh BTOPYIO MTPOM3BOJHYIO MO Y , T.€. 7'
BapHUaHTbl OTBETOB:

Xy 2w 2 _xy 2 xy
1) xye 2) X e 3))(@ 4)y€

33)13]1]/]6 62. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
"

— X2y z
Jns pynkmun £ = € yKa3aTh BTOPYIO MPOM3BOAHYIO MO Y , T.e. 7 :
BapHUaHThI OTBETOB:
x=2y N X2y A X2y L X2y
1) e 2) —2-e 3) —4-e 4) 4-e

3aganme 63. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
"

= zZ
Jna dyskmpm 2 = 95X yxasats BTOpyRO MpoM3BOIHYIO O Y, T.6. ¥ :
BapHUaHThl OTBETOB:
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. 2 2 2
jy ~Xxsinxy gy X sinxy 3) TXCOSXY 4y X7 COSXY

33213]1]/]6 64. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

2 2
y xX*—y +z" =4
CocraBbTe YpaBHECHHUE KAaCATCIIbHOU IIJIOCKOCTHU K IMOBECPXHOCTHU

BapHUaHTbl OTBETOB:

B Touke M(1,1,2).

x-1_ y-1 z-1 x-1_ y-1 z-1
1)2x—y+4z:9 2) x+y+z=1 3 1 1 14 2 -1 4

3aganme 65. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
2 2
xXT—yx +z" =4
CocraBbTe ypaBHEHHE HOPMAJIA K MOBEPXHOCTU
BapHaHTBI OTBETOB!

x-1_ y-1 z-2 x-1_ y-1 z-2

B Touke M(1,1,2).

n 1 -1 -4 9 1 1 4 3)
x-1_ y-1 z-2 x+1 y+1 z+2
1 -1 4 4 1 -1 4

3aganme 66. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

M(x,,¥,,2,)

D(x,v,z)=0
[oBepxHOCTH 3a/1aHa ypaBHEHHEM (x,»,2) , TOYKa
T ypaBHeHI/Ie

O (M) (x=x,) + @ (M) (y = y,) + PLUM)-(z-2,) =0,

BapUAHTBI OTBETOR:

1)rpanueHt

2) mpsAMYyI0, IIPOXOJIAIIYI0 Yepe3 TOUKY M, napaieibHy0 TOBEPXHOCTH

3) npsAMYro, MPOXOASAIIYIO Yepe3 TOUKY M, MepIeHIUKYIAPHYIO K TOBEPXHOCTH
4) xacaTenabHYIO INIOCKOCTh K TOBEPXHOCTH B TOUke M

3aganme 67. BEIOpPATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

M(x,,¥,,2,)

JIOKUT Ha 3Toil HoBepxHOcTH. UTO 3a1a-

. 3a/1aHO CKaJIApHOE ToJIe u(x,y,z) , TOUKa a(l,m,n)‘

uM) _

" HallpaBJICHUC

Ox
ITycTs . Torna B JaHHOM HampaBJjeHUU B Touke M mose
BapI/IaHTBI OTBCTOB.
1) yobiBaeTr 2) BO3pactaeT 3) MOCTOSHHO  4) He yOBIBaeT  5) He BO3pacTaeT

3aganne 68. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

— 2 _
BbruncnuTth Npou3BOAHYIO MO u=x+2y° -3z

1 2 4

a R ,—
€JIMHUYIHOT'0 BEKTOpa v21 ~21 V21
BapHUaHTBI OTBETOB:

9 29 16

v 21 2) mpou3BOAHAS B JAHHOM HAIpaBJICHUH He cymiecTByer 3) Vv 21 4) N 21

B Touke M(1,2,0) B HarpaBieHnH

3aganme 69. BEIOPATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

! ! !
radu = u' ,u u
Yro yKka3bIBaeT BEKTOP IPpaueHTa & () ?

BapHaHTbI OTBETOB!
1) HarpaBiieHHe, BJIOJb KOTOPOTr'O MOJIe IOCTOSIHHO  2) JIMHUYM YPOBHS
3) HampaBiieHHe HaNOOJBIIETO U3MEHEHUs ONIA 4) CKalIpHOe Hoje

3aganme 70. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

(x4, 9) z(x,y) > z(x,, )

X .
Ecmu JJIA BCEX TOYCK ( > y) 13 HCKOTOPOU OKPECTHOCTU TOYKHU

(x4, 9)

BapHUaHTbl OTBETOB:
1) siBnsieTcst TOYKOH MUHUMYyMa

BEpPHO , TO TOUKa
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2) sBISieTCS TOYKOH MaKCUMyMa

z
3) siBnsieTCsl MUHUMYMOM (pYHKIIUH (x, )
4) siBysieTcs HEOOXOAMMBIM YCIIOBUEM JKCTpEMyMa

3amanue 71. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOIO MHOXKECTBA
2 " o2

Hana bysxmas 2 = 25Y) | Venosue A=z, =z, )70

BapHUaHTbl OTBETOB:

1) mocTaTOYHBIM JIS CYIIECTBOBAHUS SKCTPEMYMa

2) HEOOXOMMMBIM sl CYIIECTBOBAHUS SKCTPEMyMa

3) HeoOXOIUMBIM M JIOCTATOYHBIM JJISl CYIIIECTBOBAHMUS SKCTpEMyMa

4) Takas cucremMa Bcerja He UMeeT perIeHHui

SIBJISACTCA

33)13““6 72. BLIGpaTL OUH BapI/IaHT OTBETA U3 HpeILHO)KeHHOFO MHO>XXECTBa
’ —
z. =0

!

= z,
Jlana ¢pynkmms © = ? () Vemopme L7 SIBJISIETCS

BapHUaHThl OTBETOB:

1) HEOOXOMMBIM U JIOCTATOYHBIM JUIS CYIIIECTBOBAHUSI KCTpEMyMa
2) HEOOXOIMMBIM ISl CYIIECTBOBAHUS SKCTPEMyMa

3) HOCTaTOYHBIM JIJIsI CYILIECTBOBAHHS DKCTpEMyMa

4) Takas cucremMa Bcerja He UMeeT perIeHHi

3amanue 73. BHIOpaTh ONUH BapUaHT OTBETA U3 IPEIUIOKEHHOTO MHOXKECTBA

Kakue n3 nanHpIx tuddepeHnnanbHbIX ypaBHEHUH SBISIFOTCS U depeHnInanbHBIMI YPaBHEHUSIMHE C pa3eisioy-
MHUCS TIEpEMEHHBIMH?

BapHaHTbI OTBETOB!

, e’ , X4y
Y =—"——"3 y =
1 x(y+2) 2) RN x(x+1)dx+ y*xdy =0 &) (x=y*)dy+xdx =0

3ananue 74. BbIOpaTh OMH BAPHAHT OTBETA U3 MPEIJIOKEHHOTO MHOXKECTBA
Kaxkue u3 qanHbIX AuddepeHIranbHbIX YpaBHEHHU SIBISIFOTCS AU(depeHIHaTbHBIMUA YPABHEHUSIMHU C pa3IesisroII-
MHUCS IePEMEHHBIMU?
BapUaHTHI OTBETOB:
"+2xy = ¢ y,:_x2+x
1)y Y x+2 2)(x—3x2)lnyafy+)/2)cc1bc:0 3) (x+x%)dx + yxdy =0 &) xy
3aganme 75. BEIOpATh OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
4 —

Haiitr o6uee penrenne qudpepeHHaIbHOTO ypaBHEHUS +2xy=0
BapUaHTBLI OTBETOB:

1

_ —x? _ x? _ x? y=— -2
1)y—Ce 2)y—C—e 3)y—Ce 4) x*+C

3amanue 76. BHIOpaTh ONUH BapUaHT OTBETA U3 IPEIUIOKEHHOTO MHOXKECTBA
Kaxkue u3 cnenyrommx muddepeHnnaibHbpIX ypaBHEHUI TIEPBOTO TOPSIKA SBIISIFOTCS OTHOPO/I-
HBIMU? BapUAHTHI OTBETOB:
2 2
X"ty , X y , _ X+y+5
x*(x+3y)dx—y*dy =0 4 _xz—yx 4 _4_.0085 a X -
) 2) 3) Y 4) Y

3aganme 77. BEIOpATh OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

y’=f(2)

OnnopoaHoe nuddepeHnraibHOe YpaBHEHUE BUIA X/ periaeTcs ¢ IOMOMIBIO TIOJICTA-
HOBKH

BapHUaHTbl OTBETOB:

y =1 Y 1)
Y= u(x) - v(x) 2) v(x) 3) X 4) ¥ =z(x)
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Urorossiii Tect «Teopust BEposITHOCTEH 1 MaTeMaTuueckasi CTaTUCTHKa (0Opaszelr)

BAPUAHT 1
1.1. Xo03suH NPOBOIUT PEBU3HUIO B KHOCKax AJjiekceeBoii U Epodeeroit. CoObiTHe A — 0OHapy)KeHa HEHIOC-
Taya y AjiekceeBoii, cooriTre E — o0HapykeHa HemocTaua y Epodeenoii.
UTo 03HAYAIOT CIEAYIONIHE COOBITHSL:
1) Hemocraua y obenx
2) Hemocraua TOJBbKO Y OTHOM
3) HemocTaya XOTs OBbI y OJJHOM
4) HemocTaya He OOHapy)KeHa y 00enx

a) AE+AE b) AE ¢) A+E d) AE ¢) A+Ef) AE+AE  g) AE+AE+AE

CocraBbTe EeNouKy U3 Iudp 1 COOTBETCTBYIOMMX UM OykB. Hampumep, 1a, 2e, ...
3 2
2.1.  Yucno A, wmenpme uncia Ay, B...

1) 102 paza 2)98 paz 3)100paz3 4) 95pa3 5) oHH paBHBI

3.1. Jns perenns 3agaun « CKOJIBKO CYILECTBYET BApUAHTOB paclpeesuTh 25 MyTeBOK B CaHATOPUI
TIPEANPUSATHS Ha OZMH ce30H cpenu 120 paboTHUKOB?)» HEOOXOANMO HCIONB30BATh!

1) nepecraHoBKU 2) pa3MelieHus  3) coueTaHHs
4) mepecTaHOBKH C TIOBTOPEHUSIMH 5) pa3MEIeHHs C TIOBTOPEHUSIMHU

4.1. ITo Mumrenu npousseacHo 3 BeicTpena. CoObITHE A; — ONagaHUe P i-TOM BBICTpene. Brioepure
yTBEpPIKICHNE, COOTBETCTBYIONIEE COOBITHIO A Ay Aj:

1) momaganue XOTs ObI TP OJJHOM BBICTpENe 2) MONaJaHue IPHU IBYX BBICTPENaX  3) BCE BBICTPEIIBI yaauHble 4)
BCE BBICTPEJIBI HEYIAYHbIC  5) TOJNIBKO OJMH BBICTPEN YIAUHBIH

5.1. B uHCTpyMEHTaNBHOM SIIMKE JIeKaT 7 HECTAHJAPTHBIX U S TOAHBIX Aetaned. Hayran BeiHUMaeTcs
onHa Jeranb. KakoBa BEpOATHOCTh TOTO, UTO 3Ta JieTalb CTaHAapTHA?
1) 7/5; 2) 5/7; 3) 1/5; 4 1/7; 5)5/12

6.1. /IBa cTpenka mpou3BOIAT 10 OJJHOMY BICTpeny. BeposTHOCTD momagaHus AJisi IEPBOTo U JAJIsi BTOPOTO COOT-
BeTcTBeHHO paBHBI 0,8 1 0,7. BeposTHOCTH TOTO, YTO 1eTb OYZET MopakeHa paBHa

1)0,56 2) 0,44 3) 0,94 4)0,99 5)0,21

7.1. ToueyHast orieHKa MaTeMaTHUECKOTO OXKHUIaHHs HOpMaJIbHOTO pacnpesenenus pasHa 14. Toraa ero
HMHTEpPBaJIbHAS OIIEHKa MOYKET UMETh BU/I;

1) (12,5;15,5) 2) (12,5;13,4) 3) (14;15,5)  4) (12,5;14)  5) (12; 18)

8.1.
ITo BeISOpEKe o0Bena n=100 MmocTpoeHa THCTOTPaMMa TacTOT:
nj
In
21— ——-———--
134+ ————-- -3
ad---
7
0 2 4 6 B Xi
Toraa sHa1eHHE & PABHO ...
H9 2)10 3)11 4) 12 5) 13

9.1. Mona BapuarmonHoro psna 2, 3,4, 8,9, 9, 10 paBna
H9o 2)10 3)11 4) 12 5) 13

10.1. BeposTHOCTh MOsiBICHUS COOBITHA A B 20 HE3aBUCHMBIX UCIIBITAHUSX, IIPOBOIUMBIX IO cXxeMe bep-
HyJuTH, paBHa 0,8. Torma aucrepcus Yyucia MOsSBJICHUI 3TOro COOBITHS paBHA

) 1,6 2) 0,16 3) 32 4) 3,2 5) 0,32

11.1.  Bpocator nBa kyouka. CoObITHSsI A — «HA IEPBOM KyOHKe BbINajia Tpolikay U B — «Ha BTopom KyOuke
BBIMAJIa IECTEPKay SBIISAIOTCS
1) He3aBUCUMBIMH 2) HECOBMECTHBIMHU 3) 3aBUCUMBIMHU 4) COBMECTHBIMH 5) HEBO3MO)KHBIMHU

12.1.
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JdHcKpeTHaA ciy laliHaA BeIrIHHa % 23aJaHa 3aK0oHOM PacIipel eTe s
BepoATHOCTeH:

X | —1 0 4
- 0103|086
Toraa MaTeMaTHYMeCcKOe OIIIaHHe CIIyHIallHOH BenriHHEI ¥ = 3% paBHO. ..

)9 2) 7,5 3)69 4)53 5) 4,2
13.1. Ha crenne ucnbIThiBalOT 15 namn HakanuBaHUs. BeposSTHOCTH /ISl KaXXKJIOW M3 HUX HE CrOPETh BO
BpeMs dkcnepumenTa passa 0,9. C momorsio popmynsr P=C ]3 5 0,13 . 0,9]2 BBIYHUCIISIETCS BEPOSITHOCTH TOTO, YTO

1) Tpu TaMIBI CTOPST ~ 2) HE CTOPSAT ISITh WX IIECTh JIAMIT
3) croput He 0oJIee OTHOMU JIaMITbI ~ 4) CTOPHUT TOJBKO OJIHA JIaMIIa S5) CTOPHT XOTs ObI OJ[HA JTaMIIa

0,4 0,6
14.1. Ecmu P, = 03 0.7 - MaTpHLa [epexolia, To MaTpulia nepexona P, mMeer Bux
0,42 0,63 2 0,34 0,66 3) 0,45 0,56 " 0,4 0,6 5 0,14 0,86
0,58 0,37 0,33 0,67 0,38 0,72 03 0,7 0,32 0,68

15.1.  YcraHOBIEHO, YTO MEXIY ABYMs MaccuBaMu X U Y CIIydalHBIX 3HAUEHUH CyIECTBYET 3HAUMMas
KOppeJISIUOHHAs CBsA3b. Torna KodQGUIMEeHT KOPPEeNsH Al HUIX MOXET OBbITh

1) 0,2 2) 0,7 3)2,5 4) -0,1 5) -3,5
16.1. Jost cmyuaiinoi Gyukwu X(2)=Ucos t, ecniu M(U)=2, D(U)=6, TO MaTeMaTH4eCKOE OXKUIAAHUE U JUCIICPCUST
PaBHBI

1) 4cost; 6 cos’t 2) 4cost; 36cos’t 3) 2Zsint, 6 cos’t 4) 6cost,; 2sin’t 5) 2cost,; 6 cos’t

17.1. U3 npecTaBieHHBIX YTBEPKICHUI BEIOEPHUTE BEPHBIE.
1) MaremaTH4eckoe OXHUAaHUe TeHePaIbHOM COBOKYITHOCTH SIBIISIETCS OLIEHKON BHIOOPOYHON CpeqHei
2) BribopouHas cpeiHsis SBISETCS OL[EHKOW MaTeMaTHIeCcKOT0 0XKH/IaHUs TeHEePaTbHONH COBOKYITHOCTH
3) 'enepanbHast cpeiHssl 1 MaTEMaTHYECKOE OKUAHUE TeHEPAIbHON COBOKYITHOCTH — 3TO OJTHO M TO e
4) BribopoyHas uCIiepCcHs SBISIETCS HECMENICHHOMN OIIEHKOW TeHepaIbHOW JANCTIEPCHH
5) I'enepanpHast qucnepcust SBISIETCS CMELIEHHOH OIIEHKON BHIOOPOYHON JANUCTIEPCHH

18.1. Momnera 6porena 5 pa3. K coObITnio A — «rep0 BbIas MeHee 3 pa3)» NPOTHBOIIOIIOKHBIM OyzeT co-

ObITHE
1) «rep6 BBIMaN O6oIIEe 3 pas» 2) «rep0O BhIman He Oojiee 3 pasy
3) «rep6 BBIIAT HEe MeHee 3 pa3»  4) «repO BbIman 4 pa3ay S5) «rep0 BHIMAT 5 pasy

19.1. CraHok-aBTOMaT u3roraBiuBaeT Baquku. CiydaifHas BelWYMHA X — JUaMETp BaJMKa - pacrpejesieHa
HOpPMAaJIBHO C MaTeMaTHYeckuM okuaanueMm 10 MM u cpenHuM KBagpatuueckuM oTrkioHeHueMm 0,1 mm. Bomnee 99,7%

BAaJINKOB 6yZ[yT HUMCTb JUaMCTp U3 UHTEpBaJia
1) (-30; 30) 2) (9,7;103)  3) (9,01; 10,99) 4) (-10,03; 10,03) 5) (-10; 10)

20.1. Lena menenus mkansl amrepmerpa 0,1 A. PeanbHble mokazaHHs OKPYIJISIOT J0 OJMXKAWIIEro HEeoro
neneHus. BeposiTHOCTB TOro, 4to onmoOka okpyrienus Oyaer oonbine 0,02 A paBHa

1) 0,2 2) 0,3 3) 04 4) 0,5 5) 0,6
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[Iporpamma cocTaBieHa B COOTBETCTBUU C (pellepalbHBIM TOCYIapCTBEHHBIM 00pa3oBa-
TCJIIBHBIM CTaHAAPTOM BBICHICTO 06p330BaHI/I$I 110 HAITPABJICHUIO IMTOATOTOBKU
08.03.01 CrpoutensctBo 0T «12» mapta 20151, No201;

s HaOopa 2014 roaa: u yueOHbIM 1anoM OI'BOY BO «bpl'V» nis 3a04HoM popmbl 00ydeHUs
ot 03.07.2018r. Ne413;

s Habopa 2015 roaa: u yuebnsM wianoM @I'BOY BO «bpl'Y» nis ounoit popmel 00yueHus ot
13.07.2015r. Ne475, 3a0unoit popmbr o6yuenus ot 01.10.2015r. Ne587;

s Habopa 2016 roaa: u yuedbusM wianoM @I'BOY BO «bpl'Y» nis ounoil popmbl 00ydeHus OT
06.06.2016r. Ne429, 3a0unoii popmsbl 00ydenus ot 06.06.2016r. Ne429; 3aounoit popmbl 00yueHUs
(yckopennoe obydenne) ot 06.06.2016r. Ne429;

s Habopa 2017 roaa: u yuebnsM wianoM @I'BOY BO «bpl'Y» nns ounoil popmbl 00ydeHUs OT
06.03.2017r. Nel125 , 3a0unoit popmsbl 00yuenus ot 06.03.2017r. Nel25; 3aouHoit popmbl 00yueHUS
(yckopennoe ooydenne) ot 04.04.2017r. Ne203

s Habopa 2018 roaa: u yuebnsiM wianoM @I'BOY BO «bpl'Y» nns ounoil popmbl 00ydeHUs OT
12.03.2018r. Ne130 , 3aounoii popmer 00ydenus ot 12.03.2018r. Nel30.

IIporpammy cocraBuI:

EmenbsnoBa H.B., crapmmii npenogasatens kadenpsl «Mudy

Pabouas mporpamma paccMoTpeHa u yTBep KJaeHa Ha 3acenanuu kadeapsr Mud

oT «21» Hos10ps 2018 r., mpoTokoa Ne3

3aBenyromuit kageapoit Mud O.1. MenBeneBa
COI''TACOBAHO:

3aBeyromuii Beimyckatomiei kadgeapoit CKuTC I'.B. KoBanenko
JupexTop OMOIHOTEKN T.®.CoTHuk

Pabouas nmporpamma o100peHa MeToauueckoit komrccuel EcrecTBeHHOHAy4HOTO (paKkyinbTeTa

oT «20»  nexalps 2018 r., mpotokon Nel4

[Ipencenarens MeTouYecKOl KOMUCCHU (PaKyIbTETA M.A. Bapaansin
COI''TACOBAHO:

Hauvanbauk

y4e0HO-METOAUYECKOTO YIIPABIICHUS I'.II.Hexeen

Peruncrpannonnsriii Ne



