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

BI/I)I ACATEJIBbHOCTH BBIITYCKHUKA

HI/ICHI/IHJ’II/IHa OXBAaTbIBACT KPYI' BOIIPOCOB, OTHOCAIIMUXCA K HAYUYHO-UCCIICAOBATCILCKOMY U
IMPOU3BOJACTBCHHO-TCXHOJIOTHYCCKOMY BHIaM HpO(bCCCHOHaﬂBHOﬁ ACATCIIBHOCTU BBIITYCKHUKA B
COOTBECTCTBUHU C KOMIICTCHUOUAMU U BUJAMU JCATCIIBHOCTH, YKA3aHHBIMU B y‘Ie6HOM IJ1aHE.

ean aucHMNINHbBI

Lenbto m3yueHus QUCLMIUIMHBI SBJISETCS 3HAKOMCTBO OOYYaroOIIMXCSl C MECTOM U POJIbIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOM KyJIbType U UCTOpUHU; (OPMUPOBAHUE JITHUUYHOCTH
oOyuarouuxcs, pa3BUTUE WX HMHTEIJIEKTAa U CHOCOOHOCTEH K JIOTMYECKOMY M alrOPUTMUYECKOMY
MBIIILJIEHHIO.

OO0yueHre OCHOBHBIM MaTEMaTUYECKUM METOJIaM MPECIIEYET 1IeJIb Pa3BUTHSI CTIOCOOHOCTEH
NPUMEHATh cUcTeMy (YHIaMEHTAIbHBIX MAaTEMaTHUYECKUX 3HAHUM Ul UIEeHTUUKALuU, popMy-
JIMPOBAHUS U PELIECHUS TEXHOJOTUYECKUX MTPOoOsieM B 001acT NpoeccuoHanbHOM AEITEIbHOCTH, a
TaK)Xe OCYILECTBIATh OKUCK, XpaHEeHHEe, 00padOTKy U aHaIu3 WH(OpMAIMKN U3 Pa3IUYHbIX UCTOY-
HUKOB U IIPEJICTaBIISITh €€ B COOTBETCTBYIOLLEM BUJIE.

3agaum AMCUMIIMHBI

3aiayy AUCUUIUIMHBI COCTOAT B TOM, YTOOBI HA IPUMEpPAX MATEMAaTUYECKUX IOHATUN U Me-
TOZOB IPOJEMOHCTPUPOBATh 00yUYarOIUMCS ACUCTBHE 3aKOHOB MaTEpUAIbHOIO MHPA, CYLIHOCTb
Hay4YyHOTO MOJX0/1a, CIIeUU(PUKY MAaTEMATUKH U €€ POJIb B HAYYHO-TEXHHUUECKOM IpoTrpecce, a Tak-
&Ke co37aTh PyHIaMEHT MaTeMaTUYeCKOro 00pa3oBaHusi, HEOOXOIUMBIN 171 pa3BUTHUS NPOodeccro-
HaJIbHBIX KOMIIETEHLMH U JUIsl U3Y4YE€HHUS MTOCIEIYIOMUX AUCIUIUIMH.

Kon Conep:xanue IlepevyeHnb MIAHMPYEMBIX pPe3yJibTATOB
KOMIIETEHIUH KOMIIeTeH U i 00y4YeHUsI M0 JUCHUTLITUHE
1 2 3
3HaTh

- BUJIBI ¥ CTICHU(DUKY UCTOYHUKOB JTOCTOBEPHON MaTeMaTHYECKOH HHOP-
Marmu, (yueOHHKH, ydeOHbIe TOCOOUS, KOHCIIEKTHI JICKIIUH, HHTEPHET,
HAY4YHBIC CTATHH).

- OCHOBHBIC MAaTEMATHICCKUE MOHATHS ¥ METO/IbI HCCIICIOBAHHsI, OCOOCH-
HOCTH UX MPUMEHUMOCTH B Pa3HBIX HAYYHBIX 00JIACTSIX, CIICIUPHUKY Ma-
CriocoGHOCTD PUME- |reMaTHUECKIX CHMBOJIOB.

HATH cHUCTEMY (YH- [Vmers

JaMEHTAIBHBIX  3HA- |- OCYIIECTBISTH IeJICHATIPABICHHBIH TOMCK MaTeMaTH4eCKol HHdpopMa-
Hui (MaTeMaTHye- |[MH; HCTIOIb30BaTh Pa3IMYHbIe HICTOYHUKH MH(OPMAIMK B CBOEH paborTe;
CKHMX, €CTECTBEHHO- |IPOBOJMTH aHATUTHYECKHE 0030pbl HHOPMALMH: CTPYKTYPHPOBATH, MH-
HUMHU3HPOBATb, BBIICIATH TIABHOE, YCTAHABIMBATh CBA3U MEX Iy 6a30BbI-
MH DIIEMEHTaMH.

- Ha OCHOBE HaMJICHHOW HH(OPMAIIUK BHIOUPATH ONTHMABHBIH CTOCO0
PpElIIeHUST MAaTEMATHIECKOH POOIEMbI HITH 3a1a41; aHATTM3UPOBATH TTOJY-
YEHHBIC PE3YIbTATHI U JIENaTh HA HX OCHOBE BBIBOJIBI.

- TPaMOTHO TIPUMEHSITH OCHOBHBIE MATEMATUYECKHUE CUMBOIIBI, TIOHSTHS U
TEXHOJIOTMICCKUX METOABI UCCIEOBAHUS.

npobieM Jeco3aroto- |Biaamers

BHUTEIBHBIX M JIEPEBO- |- MPHEMaMH BU3yaIn3aniu nHGOPMAIMH: TIPEACTaBICHNE B BUIE Tpadu-
nepepabaTbIBAIONIMX ~ |KOB, CXeM, TabuIuIlL.

IIPOM3BOJICTB - TEXHUKAMH BBITIOTHEHHS PACUETOB U BBIUKCIICHHUI, HABBIKAMHU MaTeMa-
THYECKON 00pabOTKH Pe3yIbTATOB H3MEPEHHUI 1 BBIYHUCICHUH, PEICTaB-
JICHUS Pe3yIIbTATOB B TpeOyeMOM BHJIE.

- HABBIKAMH PEIICHHS 3a/1a4 U3 Pa3HbIX 007IacTeil MaTeMaTHKH.

- HaBBIKAMH WCIIOJIb30BAHUS HM3MEPHUTEIBHBIX M BBIYHUCIMTEIBHBIX YCT-
poO¥cTB, HHDOPMAIIMOHHBIX TEXHOJIOTUH [UISA BBIMOIHEHHS PACUETOB, BBI-
YHCIICHUI, COCTABJICHHUSI U 0)OPMIICHHS Pe3yIIbTATOB PEIICHHUS 3a/1a4.

HAy4YHBIX, WHKEHEp-
HBIX M DJKOHOMHYE-
OIIK-2 CKHX) JUTS UJCHTH(H-
Kaluy, (OpMYITHPO-
BaHUS U  pCIICHHS




2. MECTO JUCIHMILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBbI

Huctunnuna b1.5.07 MatemaTuka 0OTHOCUTCSI K 0a30BOM 4acTH.
JucuumnnuHa MaremaTuka 0a3upyercss Ha 3HAHUSX, MOJYyYEHHBIX NPU U3yYEHUH OCHOBHBIX
oOuieoOpa3oBarenbHbIX porpaMM. OCHOBBIBAsICh Ha U3yYEHUH MEPEUUCIICHHBIX Tporpamm, Marte-
MaTHUKa MpeACTaBIseT OCHOBY Ul U3ydeHus nucuuiuind: ®Ousuka, TeopeTuueckas MmexaHuka, Me-
TOJBI ¥ CPEACTBa HAYUHBIX UcciieqoBaHuil, CONpOTUBIEHUE MAaTEPUAIIOB.
Takoe cucreMHOE MEXAMCUUIIMHAPHOE W3YYEHHUE HAIpPaBJIEHO Ha JIOCTHKEHUE Tpedyemo-
ro ®I'OC ypoBHs MOATOTOBKHU 110 KBanuuKauuy Oakagasp.

3. PACOPEJEJEHUE OB BEMA JUCHUIIJINHBI

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

Tpyooemxocms oucyunaunsl 6 yacax
Buo
Q) 3 N npome-
~ 2 3 2 \ Konm-
Dopma g 3 g, g LS Hcymou-
3 = S 2 3 X ponbHaA .
obyuenusn & S Iy g .| 2R HOll am-
g S S 3 |33 S |88 paboma
3 s S S |28/ E5/8¢% mecmayuu
o Q S~ =3 3 S| X X IS
5103 | 32|28 & 8§ 88888
= &) RI|TF N R RS|IC8S
1 2 3 4 5 6 7 8 9 10 11
Ounas - - - - - - - - - -
3aouHan 3
adeT
1,2 - 432 | 4 22 - 24 ’
HaGop 2014r. ’ 3 6 373 1 LL22Kp | oven
3aouHan
HaGop 2015, 1,2 - 432 |44 | 20 | - | 24 | 375 | L122kp | 29T
3K3aMEH
2016, 2017, 2018r.
3aouyHasn (ycko- ) ) ) ) ) ) ) ) ) _
peHHoe 00y4YeHune)
OuHo-3a0uHas - - - - - - - - - -

3.2. Pacnpenesnenne o0beMa JMCUMIIMHBI 110 BUJIAM YUeOHbIX 3aHATHI H TPYA0EMKOCTH

Haoop 2014r.:
Tpyoo- ¢ m.u. Pacnpeodenenue
Pl 6 UHMEPAKMUGHOI, no Kypcam, uac
Buo yueonuvix zanamuii aKmueHoil,
Kocmo UHHOBAUUOHHOIU 1 2
(uac.) ¢opmax, (uac.)
1 2 3 4 5
I. KonTtakTHas padoTa o0y4yarouuxcs ¢
npemnoaaBaresieM (Bcero) 46 12 24 22
Jlexmmm (JIk) 22 - 12 10
[Ipaktuueckue 3anstus (113) 24 12 12 12
KonTponbsHas pabora - + +
['pynmnoBsie (MHIUBUyaTIbHbIE) n n
KOHCYJIBTAIUH )
II.CamocTosiTesibHAs1 padoTa 00y4aro- 373 ) 294 149
muxcs (CP)
IToaroroBka K NpakTUYECKUM 3aHSITHAM 15 - 8 7
[ToaroroBka k 3K3aMeHy B TCUEHHE 47 ) ) 4
ceMectpa




IToaroroBka k 3a4ery 116 - 116 -
BeinonHenre KOHTPOIBHOM paboTh 200 - 100 100
III1. ITpomeskyTOYHASL aTTECTALMS
9K3aMeH 9 - - 9
3auer 4 - 4 -
OO61mmas Tpy10eMKOCTh TUCIUILIHHBI Yac. 432 - 252 180
3ay. efl. 12 - 7 5
Hao6op 2015, 2016, 2017, 2018r.:
Tpyoo- 6 m.u. 3 Pacnpedenenue
) on 6 UHMEPAKMUGHOIL, no Kypcam, uac
Buo yueonuvix zanamuii aKmueHoil,
Kocmo UHHOBAUUOHHOIU 1 2
(uac.) dopmax, (vac.)
1 2 3 4 5
I. KonTrakTHas padoTa o0y4yarouuxcs ¢
npemnoaaBaresieM (Bcero) 44 14 24 20
Jlexmmm (JIk) 20 6 12 8
[Ipaktuueckue 3austus (113) 24 8 12 12
KonTponbHas pabora - + +
['pynmnoBsie (MHIUBUyaTbHbIE) n
KOHCYJIbTAIUH )
II.CamocTosiTesibHAs1 padoTa 00y4aro- 375 ) 188 187
muxcs (CP)
IToaroroBka K NpakTUYECKUM 3AHSITHSIM 15 - 8 7
[ToaroroBka k 3K3aMeHy B TEUEHHE 30 ) ) 30
ceMectpa
[ToaroroBka k 3a4ery 80 - 80 -
BrinonHenne KOHTPOIBHOM paboTh 200 - 100 100
III1. ITpomeskyTOYHASL aTTECTALMS
9K3aMeH 9 - - 9
3a4er 4 - -
OO61mmas Tpy10eMKOCTh TUCIUILIHHBI Yac. 432 - 216 216
3au. efl. 12 i 6

4. COAEP) KAHUE JUCHUIIJINHBI

4.1. PacnpenesieHue pa3/iesioB JMCUMILIMHBI 110 BUAAM YUeOHBIX 3aHATHI

- VI 3204HOH (pOpMBbI O0y4YeHHS:

Haoop 2014r.:
Buovl yueonwvix 3anamuii, 6K1104asA camo-
Ne CHOAMETbHYIO padony odyuaromuxca u
op:;; Haumenosanue TI; Jj;o 0- mpyodoemkocms; (uac.)
U me- paszoena u Kocms, YyueOHble 3aHAmMUA camocmosn-
bl mema OucCUUnIUNb (wac.) npakmu- | menvHas pa-
JeKyuu yeckue boma 00y-
3anamus uarouuxcs ™
1 2 3 4 5 6
1. JIuHeiiHasi W BeKTOpHas ajareopa 51 2 4 45
1.1. ManPII{I)I, OCHOBHBI€ TTOHSTHSI, BUJIBI MaT- 10 ) 4 9
pull, ICUCTBUA HAJl MaTpULlaMH.
1.2. | Onpenenutenu 2-ro U 3-ro NOPAAKOB, UX 9 ) 9
CBOMCTBA U BBIYUCIICHUA.
1.3. | Cucremsl i‘H/IHGf/iHLIX anreOpanyecKux 11 1 9
YpaBHCHUUN, OCHOBHBIC ITOHATH.




1.4.

BexTopsl, ocHoBHbIe mOHATHS. CucreMa
KOOpJMHAT Ha MPSAMOHM, Ha IJIOCKOCTH, B
npocTpaHcTBe. JIMHEWHbIE omepanuu Hal
BEKTOpPaMH, UX CBOMCTBA.

10

1.5.

CKaJ'IHpHOC, BCKTOPHOE€ MW CMCIIAaHHOEC
MMPpOMU3BEACHUEC BCKTOPOB, HUX CBOHCTBa U
BBIYHCIICHUC.

11

MareMaTH4YeCKUH aHAJIN3

252

13

14

225

2.1.

OYHKIMSI, OCHOBHBIC IOHSITHUS, CIIOCOOBI
3amaHus, npefena (QyHKIHMH, MaTeMaTHue-
CKH€ HeONpeIeIEHHOCTU U UX PACKPBITHE.

11

2.2.

BeckoneuHo Majble (QYHKITUH, UX CpaBHE-
Hue, 1-i u 2-if 3amedaTeNbHbIe Mpenesbl,
TabJIuI[a KBUBAJICHTHOCTEH W ee TIpuMe-
HEHUE.

11

2.3.

OJHOCTOpPOHHHME TIpEeJeNibl, HENpephIB-
HOCTh (PYHKIMH. ACUMITOTHI Tpaduka

GyHKIMN.

10

2.4.

[IponsBomHass QyHKIMH, OIpEIEICHUE,
TE€OMETPUUECKUN U MEXaHWYECKUHA CMBICI
MIPOU3BOJHOMN,

11

2.5.

[MpaBuna uddepeHnpoBanus, MNPOU3-
BOJIHAsI CJIOKHOM (hyHKIMM, Tabnuua mpo-
U3BOAHBIX  OCHOBHBIX  3JIEMEHTapHBIX

(byHKIMHA.

11

2.6.

HpOI/I3BOZ[HI)Ie BBICIIHUX IMOPAIKOB.

2.7.

OcHOBHBIE TeopeMbl AU PEePEeHIHATHHOTO
HCUUCIIEHUS

2.8.

HeoOxonumple ¥ TOCTaTOYHBIE YCIIOBUS
MOHOTOHHOCTH H KCTpeMyMa (pyHKIIUH

2.9.

BBINyKIIOCTh, BOTHYTOCTh, TOYKH IIEPETH-
0a rpaduka QyHKIHUH.

2.10.

AJ'Il"OpI/ITM HUCCICA0OBaHUA (l)yHKHI/II/I u 110-
CTPOCHUEC MAKETa €€ l"pa(bI/IKa.

11

2.11.

OyHKIMHU, 3a]JaHHbIe HesIBHO. KpuBbIe 2-T0
MOpsIIKA: OKPYXKHOCTh, 3JUIUIC, TUIepOo-
J1a, mapabona.

2.12.

q)yHKHI/II/I HECKOJIbKUX IIEPEMEHHBIX, OC-
HOBHBIC IIOHATHUA, 00J1acTh OIIpCaAC/ICHM A,
FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI.

2.13.

®Oynkuun B npoeccHoHANBHOM cdepe.

2.14.

YactHble npou3BoOAHbIE 1-r0 U 2-TO TO-
psanka, HaumbGonbliee ¥ HauMeHbIICEe 3HA-
YeHUE (QYHKIUM IBYX MEPEMEHHBIX B 00-
JIACTHU.

2.15.

HeomnpeneneHHplii  WHTErpan, omnpeaese-
HHE, CBOMCTBA, TAa0JMIIA OCHOBHEBIX HHTE-
IpajoB.

11

2.16.

OCHOBHEBIE MCTOAbI HMHTCIPUPOBAHUA: 110
HacTiaM U HOI[CTaHOBKOﬁ.

11

2.17.

ParmonaneHble  1poOM, OCHOBHBIE TOHS-
tust. [Ipocreiimne apodH, MX UHTETPUPO-
BaHUE. ANTOPUTM MHTETPUPOBAHUS pa-
IUOHAIBHBIX TPOOCH.

2.18.

HHTerpupoBanne HEKOTOPHIX HpPpaIro-
HAJIBHBIX M TPUTOHOMETPHUYCCKUX (HYHK-
L.

2.19.

OmnpeneneHHbI MHTErpai: OIpeAcieHHe,
cBoiictBa, opmyna Hprorona-JleiOuuna,
METOJIbl HHTETPUPOBAHHSL.

11

2.20.

FeOMe’I’pI/I‘IeCKI/Ie MPpUIIOKECHUA  OIIpeac-
JICHHOT'O MHTCTpaJia.

11




2.21. | JdubdepennmanbHple ypaBHCHHSA, OCHOB-
HBbIC TIOHATHS, TU(QepeHIMaIbHbIC YPaB- 12 1 10
HeHHs 1-TO MOpsIKa ¢ pa3IeICHHBIMH U
Pa3ICIAIONIMMUCS TTEPEMEHHBIMH.

2.22. | OmHOpomHbIe U JuHEHHbIC AuddepeHIu-

ajnpHbIe ypaBHeHHs 1-ro mopsaka. Judde- 12 1 10
peHIuaNbHbBIe ypaBHEeHUs bepHymn. 4

2.23. | Teopust JUHEHHBIX OMHOPOIHBIX nUbGe-
PCHIIMATBHBIX YPaBHEHU# 2-T0 TOpsIKa ¢ 12 1 10

MIOCTOSIHHBIMH K03 (huImeHTamMu.

2.24. | Teopust NMHEHHBIX HEOTHOPOMHBIX THU(]-

(bepeHnnanbHBIX YpaBHEHUH 2-T0 MOpAAKa 17 1 15
C TMIOCTOSIHHBIMU KOA(QHIIMEHTaMU.
3. Teopusi BeposiTHOCTEH M MaTeMaTH-
PHS BEP 116 7 6 103

YeCKasd CTaTuCTHKA

DJIeMEHTBl  KOM 6I/IHaTOpI/IKI/Ii OCHOBHBIC

3.1. | onpenenenus, aBa IpaBuia KOMOHHATO- 10 - 10
PHKH.

39 Cny4aiiHble COOBITHS, UX BHIBI, KJIaCCHYEC- 12 1 10

"7 | ckoe ompeneneHnue BEpOSTHOCTH COOBITHS.

33 Anrebpa cc36LITHP“I. [IpousBenenue u cym- 12 1 10
Ma COOBITUH.

34 q)OpM}u/J'Ia TIOJTHOW BEPOSTHOCTU U (opMy- 12 1 10
nel batieca.

3.5. He3aBucumbie MOBTOPHBIE UCTILITAHUSL. 13 2 8
Cnyuaiinass BenuuuHa. OCHOBHBIE TOHS-

3.6. | Tus. OyHKIMA pacupeneneHns U QyHKIHs 10 - 6 10

TIJIOTHOCTU PpACIIPCACIICHU.

UucnoBele XapaKTEPUCTUKH  CIydaiHOU
3.7. | BenuumHbl. 3aKOHBI pACIpPENEICHUS He- 10 - 10
MIPEPHIBHOM CITyJailHON BETMYUHBI.

[Ipeamer u 3agaun MaTeMaTH4ecKoil cTa-
38 TUCTUKH. OCHOBHBIE OOBEKTHI M ITOHSTHSL.
""" | Coop wuHpOpManMM H TepBUYHAs oOpa-
00TKa BBIOOPKH.

12 1 10

39 CraTucTUYeCKUe OLICHKHM MapaMeTpoB Ie- 12 1 10
""" | HepaJIbHOM COBOKYITHOCTHU

310 CraTHCTHYECKHE pacueTsl B mpodeccro-
""" | HaybHOU cdepe

15 - 15

nUTOoro 419 22 24 373

Haoop 2015, 2016, 2017, 2018r.:

Buovl yueonwvix 3anamuii, 6Kn10uan camo-

N CHOAMENbHYIO padony odyuaromuxca u
op:;; Haumenosanue TI; in? 0" mpyooemrkocms; (uac.)
U me- pasoena u Kocm, yuebnble 3anamus camocmos-
bl mema OucCUUnIUNb (wac,) npakmu- | menvHas pa-
’ JeKyuu yeckue 6oma 00y-
3aHAmMuUA ualouuxcs ™
1 2 3 4 5 6
1. JIuHeiiHasi W BeKTOpHas ajaredpa 51 2 4 45
1.1. ManPII{I)I, OCHOBHBI€ TTOHSTHS, BUJBI MaT- 10 ) 9
pull, ICUCTBUA HAJl MaTpULlaMH.
1.2. | Onpenenutenu 2-ro U 3-ro NOPAAKOB, UX 9 ) 9
CBOMCTBA U BBIYUCIICHUA.
1.3. | Cucremsl i‘H/IHCf/iHLIX anreOpanyecKux 11 1 4 9
YpaBHCHWHN, OCHOBHBIC ITOHATH.
1.4. BexTopel, ocHoBHbIe moOHATHS. Cucrema
KOOpJAWHAT Ha HpﬂM(:ﬁ, Ha IINIOCKOCTH, B 10 _ 9
IIPOCTPAaHCTBE. JIunelineie ornepanuu HaJ
BCKTOpaMH, UX CBOMCTBA.




1.5.

CKaJ'IHpHOC, BEKTOPHOE€ MW CMCIIAaHHOE
MMPOMU3BEACHUC BCKTOPOB, HUX CBOMCTBa U
BBIYHCIICHUC.

11

MareMaTH4YeCKUH aHAIN3

252

13

14

225

2.1.

OYHKIMSI, OCHOBHBIC IOHITHUS, CIIOCOOBI
3amaHus, npefena (QyHKIHMH, MaTeMaTHue-
CKH€ HEONpeeIEHHOCTU U UX PACKPBITHE.

11

2.2.

BeckoneuHo Majble (QYHKITUH, X CpaBHE-
Hue, 1-it u 2-if 3amedaTeNbHbIe MPenesbl,
TabJIuIa KBUBAJICHTHOCTEH U ee IpuMe-
HEHUE.

11

2.3.

OJHOCTOpPOHHHE TIpEeJeNibl, HENpepbIB-
HOCTh (PYHKIMH. ACUMITOTHI Tpaduka

GyHKIMN.

10

2.4.

[IponsBomHass QyHKIMH, OIpEIEICHUE,
TE€OMETPUUECKUN U MEXaHUYECKUHA CMBICI
MIPOU3BOJTHOH,

11

2.5.

[MpaBuna uddepeHpoBanys, MNPOU3-
BOJIHASI CJIOXKHOM (hyHKIMM, Tabnuua mpo-
U3BOAHBIX  OCHOBHBIX  3JIEMEHTapHBIX

(byHKIHHA.

11

2.6.

HpOI/I3BOZ[HI)Ie BBICIIHUX IMOPAIKOB.

2.7.

OcHOBHBIE TeopeMbl AU PEepeHIIHATHHOTO
HCUUCIIEHUS

2.8.

HeoOxonumble W OCTaTOYHBIE YCIIOBUS
MOHOTOHHOCTH M 9KCTpeMyMa (pyHKIIUH

2.9.

BBINyKIIOCTh, BOTHYTOCTh, TOYKH IIEPETH-
0a rpaduka QyHKIHIH.

2.10.

AJ'Il"OpI/ITM HUCCICAOBaHUA (l)yHKHI/II/I u 110-
CTPOCHUEC MAKETa €€ l"pa(bI/IKa.

11

2.11.

OyHKIMHU, 3a]JaHHbIe HesIBHO. KpuBbIe 2-T0
MOPSIIKA: OKPYXKHOCTh, 3JUIUIC, TUIepOo-
J1a, mapabona.

2.12.

q)yHKHI/II/I HECKOJIbKUX IIEPEMEHHBIX, OC-
HOBHBIC IIOHATHUA, 00J1acTh OIIpEaAC/ICHM A,
FeOMeTpI/I‘IeCKI/Iﬁ CMBICII.

2.13.

®ynkuun B npodeccHoHANBHOM cdepe.

2.14.

YactHble npou3BOAHbIE 1-r0 U 2-TO TIO-
psanka, HaumbGoneliee ¥ HauMeHbIICEe 3HA-
YeHUE (QYHKIUM IBYX MEPEMEHHBIX B 00-
JIACTHU.

2.15.

HeompeneneHHplii WHTErpai, omnpeaese-
HHE, CBOWMCTBA, TaOJIMIIA OCHOBHBIX HHTE-
IpajoB.

11

2.16.

OCHOBHEBIE MCTOAbI HMHTCIPUPOBAHUA: 110
HacTiaM U HOI[CTaHOBKOﬁ.

11

2.17.

ParonaneHble  poOM, OCHOBHBIE TIOHS-
tust. [Ipocreiimne apodH, MX UHTETPUPO-
BaHUE. ANTOPUTM MHTETPUPOBAHUS pa-
IUOHAIBHBIX TPOOCH.

2.18.

HHTerpupoBanne HEKOTOPHIX HpPpaIro-
HAJBHBIX M TPUTOHOMETPHUYCCKUX (HYHK-
L.

2.19.

OmnpeneneHHbI MHTErpai: OIpeAcieHHe,
cBoiictBa, (opmyna Hprorona-JleiOuuna,
METOJIbl HHTETPUPOBAHHSL.

11

2.20.

FeOMe’I’pI/I‘IeCKI/Ie MPpUIIOKECHUA  OIIpeac-
JICHHOT'O MHTCTpaJia.

11

2.21.

JuddepeHunanbapie ypaBHEHUs, OCHOB-
HBIE TOHATHSA, AU(QepeHIInaIbHbIe ypaB-
HeHHs 1-ro mopsaka c pa3leleHHBIMU U
Ppa3aeNSIONUMUCS NTepEMEHHBIMH.

12

10




2.22.

OnHOpOoIHBIC U TUHEHHBIC U depeHIT-
anpHble ypaBHeHUs 1-ro nopsaka. Jdudde-
peHIMasbHbIE YpaBHeHUS BepHyUIH.

12

2.23.

Teopust TUHEHHBIX OJHOPOIHBIX Aupde-
PEHIMAIBHBIX ypaBHEHUH 2-TO IMOpsijKa
MOCTOSIHHBIMH K03(h(puIeHTamMH.

12

2.24.

Teopust JTMHEHHBIX HEOJHOPOIHBIX (-
(epeHIaNBHBIX YpaBHEHHUH 2-TO OpsIKa
C TMIOCTOSIHHBIMU KOA(QHIIMEHTaMU.

17

10

10

15

Teopusi BeposiTHOCTEd U MaTeMaTH-
yecKas CTAaTUCTHKA

116

105

3.1.

DOneMeHThl KOMOHMHATOPUKH: OCHOBHBIE
ompeneNeHus, ABa IpaBWiIa KOMOUHATO-
PHIKH.

10

3.2

Cry4aiiHble COOBITHS, UX BHIBI, KJIaCCHYEC-
CKOE OTIPENICIICHUE BEPOSITHOCTH COOBITHS.

12

3.3.

Anrebpa coOwituii. IIponsBeneHue u cym-
Ma COOBITHH.

12

3.4.

dopmyna MonHON BEpOSATHOCTU U QopMy-
nel baiieca.

12

3.5.

He3aBucumeie TOBTOPHBIC UCHIBITAHUA.

11

3.6.

Cnyuaiinass BenuuuHa. OCHOBHBIE TIOHS-
TusA. OyHKIUA pacrpeneneHus u GyHKIUS
TUIOTHOCTH PaCIIpE/IeNIeHuUsI.

10

3.7.

UucnoBele XapaKTEPUCTUKH CIy4daiHOU
BEJIMYUHBI. 3aKOHBI paclpeleNeHus He-
MIPEPHIBHOM CITyJailHON BETMYUHBI.

10

3.8.

[Ipeamer u 3agaun MaTeMaTH4ecKoil cTa-
TUCTUKH. OCHOBHBIE OOBEKTHI M ITOHSTHSL.
Co6op wmH(popManmu M TepBHYHAS 00pa-
00TKa BBIOOPKH.

12

3.9.

CratucTuyeckue OLICHKHU IMapaME€TpoOB IcC-
HepaﬂBHOﬁ COBOKYITHOCTHU

12

3.10.

CraTHCTHYECKHE pacueTsl B mpodeccro-
HaJIBHOU cepe

15

10

10

10

10

10

10

10

10

10

15

nUTOoro

419

20

24

375

4.2. Cozlepmalme AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHOC€ 110 pa3jie/;iaM U TEMaM

Buo 3anamus ¢

Ne
Haumenoeanue UHMEPAKMuUue-
p :’leeia paszoena u memol Cooeporcanue 1eKYUOHHBIX 3AHAMUIL Hoii, akmueuoﬁi
bl ol,lcuun]luubl UHHOBAUUOHHOU
¢dopmax, (uac.)
1 2 3 4
1. JInHeiiHasi W BeKTOpHas ajaredpa
1.1. Martpwuiibl, OCHOBHBIE TI0- [ousATHE yKCcIOBOI MaTpuLbl. [IpsMoyrompHas, KBaapaTHasi,
HATHS, BUIBI MATPHIL, ACH- | AMAroHaJbHAs, CAMHUYHAS MaTPHUIIBI, MATPHUIA-CTPOKA, MAaTPH-
CTBUSI HaJl MATPUIIAMH. na—cronoerr, HyneBas Matpuna. CpaBHeHHUE, TPAHCIIOHHPOBA-
nue Matpuil. CliokeHre (BBIYMTaHKUE) MATPHII, YMHOKCHUE )
MAaTpHIIBI Ha YUcio. [IpousBeneHne MaTpuIl. JJIeMeHTapHbIC
npeoOpa3oBaHus MaTPHIIL.

1.2. Onpenenurenu 2-ro u 3-ro | [loHsiTHE onpenenuTens, MUHOPA U alreOpanyeckoro JOMoTHe-

TIOPSIJIKOB, UX CBOMCTBA U Husi. CBoOHMCTBa ompenenuTeneii. MeToabl BEIUNCIECHUS -
BBIYMCIICHUS.

1.3. CucteMbl IMHEHHBIX all- CucreMbl THHEHHBIX anreOpandeckux ypasHeHui (CJIAY). Texuns-Gecena
reOpandeckux ypaBHeHuit, | CoBMecTHas (HECOBMECTHAs), ONpeeiicHHas (HeonpeaeIcHHas) (1 vac)
OCHOBHBIE TTOHSITHSI. CJIAY. ®opmynsl Kpamepa. Metop "aycca.

1.4. Bekrtopsl, ocHOBHBIE MOHS- | CKaJsIpHBIC U BEKTOPHBIC BEUYUHBIL. J[THMHA (MOIYJIh) BEKTO-

Tus. Cucrema KOOpJUHAT
Ha TpsSMOM, Ha TIOCKOCTH,
B IpocTpaHcTBe. JIuHei-
HBIE Ollepaluu Haj BEKTO-
pamu, UX CBOMCTBA.

pa, HyJTEBOﬁ BEKTOpP, KOJUIMHCAPHBIC, KOMIUIaHAPHbIC, ITPOTH-
BOITOJIO)KHBIC U PaBHBIC BEKTOPHLI. JIunetinbie ornepamny Haza
BEKTOpaMu. E nuHngHBIN BEKTOp. HpOCKHI/IH BCEKTOpa Ha OCb U
COCTaBJIAIONIAasA BEKTOpA IO OCH. MO}IyJ'IB BEKTOpA. HEOGXO)II/I-
MO€ 1 TOCTATOYHOC YCIIOBHUEC KOJJIMHCAPHOCTHU BCKTOPOB.




1.5. CkansipHoe, BekTopHOoe M | CKaJsipHOE NPOU3BEACHHE BEKTOPOB. Y CIIOBHE IIEPIICHIUKY-
CMelIaHHOe MPOM3BEJCHUE | JSIPHOCTH BEKTOPOB. BeKTOpHOE NpON3BEIeHHE BEKTOPOB.
BEKTOpOB, WX CBoOiicTBa M | ['eomeTpuyeckuii CMBICT BEKTOPHOT 0, CMENIAHHOTO POU3Be- )
BEIYHCIICHHE. JICHUS] BEKTOPOB.
2. MaremaTH4yecKuil aHAJIN3
2.1. OyHKIMs, OCHOBHBIC TO- | IToHSATHE (hYHKIIMOHATIHHON 3aBUCUMOCTH. BaxkHewme re-
HATHUS, CIOCOOBI 3amaHusi, | MeHTapHble QpyHKIMH. [Ipenen GpyHKuMM, onpeneneHue u npu- Texumsi-Gecena
npezen GyHKIUH, Matema- | Mepbl. OCHOBHBIE TEOPEMBI O Mpezenax. beckoHeYHO MaJtble 1 (1 uac)
TUYECKHE HEOINpEeIeTICHHO- | OeCKOHEUHO Oonblnne (YHKIIUH, MX CBOWCTBA. PackpwiTHe
CTH M UX PACKpPBITHE. HEOIPeIeIeHHOCTEH.
2.2. Beckoneuno maieie ¢yHk- | Packpeitie HeonpenenenHocrel Buga 0/0. 1-it 3ameuarens-
LMK, UX CpaBHeHHWe, 1-il M | HBII [Ipeaen, cIeaCTBUs, COCOObI BeruMcieHni. Tabnuma k-
2-i 3ameuaTeibHbIE IIpe- | BUBAJIEHTHOCTEH U ee MpUMEHEeHHe. 2-I 3aMedaTenbHbIN mpe-
nenbl, Tabnuia OKBUBA- | JieNl, PACKPHITUE HEONPEIEIECHHOCTH BUaa 1%, ClienCTBus, CIIo- i
JIGHTHOCTEN M ee TpuMe- | coObl BEIYUCIICHUI.
HEHHE.
2.3. OpHocropoHHue Tpezensl, | OpHocTOpoHHHE Tperelnbl. Teopema 0 paBeHCTBE OTHOCTO-
HENpepbIBHOCTh (PYHKIMHU. | POHHUX TpenenoB. OnpezeneHus HelpepbIBHOH (QYHKIMH B
AcCUMITOTHI rpaduka | Touke. HenmpeprIBHOCTD (yHKIMK Ha oTpe3ke. TeopeMsl O He-
GbyHKIMN. npepbIBHBIX QyHKIMsIX. Knaccudukanums Touek paspoiBa. Bep- )
TUKaJIbHAs, HAKJIOHHAS! TOPU30HTANIbHASL aCUMITOTHI Tpaduka
GyHKIMN.
2.4. IMponsBomHas  QyHkMY, | 3amauu, NPUBOASIINE K MOHATUIO POU3BOAHOMN. DU3NUECKHH,
OIpeJIeJIeHHe, T'eOMETPU- | TEOMETPUUECKHM, SKOHOMUUECKHA cMbICH mpon3BonHOi. [Ipo- | Jlekums-Gecena
YeCKHUA M MEXaHWYeCKUU | W3BOMHAs ciieBa W crpasa. JluddepeHiupyeMocTs GyHKIMA U (1 uac)
CMBICII TIPOM3BO/IHOM, CBSI3b €€ C HEeIIPEPHIBHOCTHIO.
2.5. [paBuna muddepentmpo- | IpaBuna muddepenuuporanus. Tabnuia NPOU3BOAHBIX OC-
BaHUs, MPOU3BOJHASL | HOBHBIX 3JIeMeHTapHbIX (yHKIMA. [Ipor3BoaHas CIOKHON
CIIOKHOM (QyHKIMHU, Tab- | QyHKIMH.
JUNA TPOU3BOIHBIX  OC- )
HOBHBIX  3JIEMEHTapHBIX
GyHKIMHA.
2.6. [IpousBonHbIe BoiciiuX | [ToHsITHE TPOM3BOAHON BTOPOTO, TPETHETO H T.JI. TOPSIIKOB.
TIOPSIZIKOB. 3aKOHOMEPHOCTH B OTBHICKAHUH ITPOU3BOIHBIX BHICIINX TOPSA- -
KOB.
2.7. OcHoBuble TeopeMbl aud- | Teopembr @epma, Pois, Jlarpamka, Kommmn.
(epeHIIMaIbHOTO0  UCYHUC- -
JICHUSI
2.8. Heobxomumbie u gocta- | Bospacranue u yosiBanue Qyukima. Heooxomumoe u qocTa-
TOYHBIE YCJIOBHS MOHO- | TOYHOE YCIOBHE MOHOTOHHOCTH, T€OMETPHUYECKUI CMBICII.
TOHHOCTH M 3KcTpemyMa | [lonsitue skctpemyma (yHkimu. Heodxoaumoe ycioBue cy-
GbyHKIIMN LIIECTBOBAHUS dKCTpeMyMa. KpuTruieckue TOUKU epBoro po- -
na. [lepBoe 1 BTOpOE TOCTaTOYHBIE YCIOBHS DKCTpEMyMa
¢ynximu. Haubonplee 1 HauMeHblIee 3HaYeHHe (YHKIIMN Ha
OTpe3Ke.
2.9. Beimykiiocts, BOrHyTOCTH, | BhIMyKiToCTh (yHKIMK BBepX (BHU3). Toukm nepern6a. Jocra-
TOYKH TMepernda rpaduka | TOYHOE YCIOBHE BBIMYKIOCTH BBEPX (BHH3) rpaduKa (YHKIIHH.
GbyHKIMN. Heobxonumoe ycioBue cyriecTBOBaHUs TOUKH nepernda. Jo- )
CTaTOYHOE YCJIIOBHE CYIIECTBOBAHHS TOUKHU Tepernoda.
2.10. | Anaroput™m wuccrnenoBanus | OOmas cxema uccienoBanus rpaduka Gpyakiun. [Toctpoenue Texumsi-Gecena
GyHKIIMM ¥ TTOCTpoeHHEe | TpaduKoB APOOHO-PAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOrapud- (1 wac)
Makera ee rpaduka. MHUYECKHX (DYHKIIUI.
2.11. | Oynkuun, 3aganHble He- | DyHKIMU, 3aaHHBIC HESIBHO. Y paBHEHHE JIMHUH Ha IIOCKOCTH.

sBHO. KpuBble 2-ro nopsij-
Ka: OKPYXHOCTb, 3JUIMIIC,
runepOona, mapadoia.

[MpsiMast Ha TIOCKOCTH. Y paBHEHHS MPSIMBIX: YpaBHEHUE MPS-
MO, TIPOXOIAIIEH Uepe3 3aJaHHYI0 TOUKY TEePICHANKYIIPHO
3aJ]AHHOMY BEKTOpY; 00lllee YpaBHEHHE MPSIMOIL; YpaBHECHHE
MIpSIMOM, ITpoxosIielt uepes ABe 3aaHHble Touku. Onpenene-
HHE OKpYXHOCTH. KaHOHHUYeCcKoe ypaBHEHHE OKpY:KHOCTH. Orl-
penenenue uunca. Kanonndyeckoe ypaBHeHue 3iuuica. ['u-
nepOora, mapadosa, X KaHOHHMYecKue ypaBHeHus. [IpuBenenue
KPHBOI K KaHOHHYECKOMY BHY. [locTpOeHHE KPUBBIX.

10




2.12. OyHKIMH HeckoibKuX | OcHOBHBIC MOHATHS. OOJIACTh OMpeneNIeHus], 001acTh H3MEHE-
MIEPEMEHHBIX,  OCHOBHBIC | HH, crocoObl 3amanus OHII. [Ipumeps! GyHKITHMH ABYX MEpe-
MOHATHS, 00JIACTh ONpese- | MEHHBIX. -
JIEHUs,  T€OMETPUYECKUI
CMBICII.
2.13. Oynkiuu B npodeccuo- | TToBepxHOCTH BTOporo mopsaka: chepa, SJUIUICOH I, KOHYC,
HaJBHOU cepe HWIMHIpUYeCKHEe TTOBEpXHOCTH. [IpHuBeneHre K KaHOHUYECKO- -
MY BUJY, IOCTpoeHHe. JINHUM YpOBHS.
2.14. | Yacruple mpousBomubie 1- | YacTHbIC Mpou3BOaHbIC ()YHKIIMU IBYX HMEPEMECHHBIX. ['coMeT-
ro u 2-ro mopsnaka, Hau- | puueckuil CMBICT YaCTHBIX POU3BOIHBIX. YacTHBIE TPOU3-
Oonbllice W HaWMEHbBINEE | BOJHBIC BBICIIUX MOPSAKOB. OCHOBHAs TeOpeMa O CMEIIaHHBIX -
3HaYeHHWE (YHKIUH IBYX | MpOM3BOAHBIX. Hanbosbliiee 1 HAaMMEHbIIee 3HaUeHHE ()YHK-
MIEPEMEHHBIX B O0JIACTH. UM IBYX TIEPEMEHHBIX B 00J1aCTH.
2.15. Heompenenennsiii  unte- | Juddepenman ¢pyukimm, cBolicTBa nuddepeHImaa.
rpai, ompeneneHue, cBoi- | HeompeneneHHsidt uaTerpan. CBOWCTBA HEONPEIAETIEHHOTO
CTBa, TaOJUI[A OCHOBHBIX | MHTErpaiyia. | eOMeTpUUCCKUI CMBICIT HEOIIPEIEICHHOIO HHTE- Jleknusi-6ecena
HUHTETPAJIOB. rpaja. UHTEIPUPOBAHUE TPUTOHOMETPUICCKUX (PYHKITUH, WH- (1 uac)
TErpUPOBAHKE MPOCTSHITNX PANMOHANBHBIX IPOOCH, HHTET-
PHUPOBAHHUE TI0 YACTSIM).
2.16. | OcHoBHBIC MeTOnbl UHTET- | Tabmuia uHTErpasioB. OCHOBHBIC METOMBI HHTCTPUPOBAHHS
pUpOBaHUS: TO YacTAM U | HEMOCPEACTBEHHOE MHTETPHUPOBAHUE, MHTETPUPOBAHUE TIO -
MIOJICTAHOBKOI. YacCTsIM, METOJI 3aMEHbI TIEPEMEHHOM.
2.17. | PaumonanbHbIe npobu, | ParonanmsHbIe TpoOH, OCHOBHBIC OHATH. [Ipoctelinme pa-
OCHOBHBIE TOHATHS. [Ipo- | IMOHAIBHBIC APOOU, X HEMOCPEACTBEHHOE HHTCTPUPOBAHUE U
credmme ApoOu, WX WH- | HHTESIPHUPOBAHME MOABEICHHEM MO 3HAK nuddepeHmaia.
TerpupoBanue. AJroput™ | [oHATHE UTEpAITMOHHON (POPMYIBL. AJTOPUTM UHTETPHUPOBA- )
WHTCTPUPOBAHMS  PALUO- | HUs PaIllMOHATIBHBIX APOOCH.
HAJIBHBIX APOOCH.
2.18. | UnrerpupoBanue HekoTo- | MHTerpupoBaHue NpOCTEHITUX UPPAIMOHAIBHBIX BHIPAKEHUH.
pPBIX HPpalMOHANBHBIX H | VHTErpupoBaHKHe TPUTOHOMETPUUECKUX BBIPAYKCHUMN. Y HUBEP-
TPUTOHOMETPUUECKHUX caJbHasi TPUTOHOMETpHUUECKast MOICTAaHOBKA. )
GyHKIHHA.
2.19. OrmpeneneHHpli uHTerpai: | ['eoMeTpudyecKuii U SKOHOMHUYECKUN CMBICI OMPEIETICHHOTO
onpejieNieHue,  CBOMCTBA, | uHTerpana. CBONCTBa ONpeaeneHHoro narerpana. @opmynia
dopmyna Hororona- | Hetorona-JleiiOHuia. MHTerpan ¢ nepeMeHHbIM BEPXHUM IIpe-
JleitOnuia, Meroasl uHTEr- | nesmoM. OCHOBHBIE MPaBUIa HHTETPUPOBAHUS. 3aMeHa Tepe- )
pUpOBaHUs. MEHHOU B Ompe/ielIeHHOM UHTerpaie. MiHTerpupoBanue mno
YaCTsIM B OIIPEJIEJICHHOM HUHTErpale.
2.20. I'eomerpuueckue mnpwio- | [Inomans miockoit ¢purypsl B JICK u IICK. [dnunra ayru mio-
JKEHUS omnpexnenenHoro | ckoi kpuBoi B JICK u I[ICK. O6wvem Tena Bpamenus B JJCK. -
HHTErpaja.
2.21. | Hubdepennuanbusie 3anayn, NpUBOJIIUE K TU(PEepeHIINATHHBIM YPAaBHCHUAM.
ypaBHEHUH, ocHoBHbIe | JlnddepeHimanpHpie ypaBHEHHS MTEpBOro nopsiaka. Ompene-
MOHATHS,  TU(QepeHIr- | JCHUE, TeopeMa O CYIIIECTBOBAHUN M €AMHCTBCHHOCTHU peIlle-
anpHble ypaBHEeHUs 1-ro | Hus. ['eoMeTpuuecKuil CMBICT ypaBHEHUsI IIEPBOTO MOPSIIKA. -
mopsiika ¢ pasziencHHsMU | Hemonusie nuddepeHInanbHbIe ypaBHEHUS IEPBOTO MOPSIIKA.
U pasnerstonmmMucs nepe- | JuddepeHimansapie ypaBHEHUS ¢ pa3AeiSIFOIIUMUCS TIepe-
MEHHBIMH. MEHHBIMH. METONbI UX PEIICHUS.
2.22. | OnHoponHble U JUHENHbIE | MeToJ 3aMeHbI IEPEMEHHOM NS pellieHusI OTHOPOIHBIX U
nuddepeHIaIbHbIC JUHEHHBIX TUdQepeHIMaIbHbIX YPaBHEHUH ITEPBOro MOPSIKA.
ypaBHeHus 1-ro nopsaxa. VYpasuenue beprymiu. -
Juddepenunanbueie
ypaBHeHUs bepHymim.
2.23. | Teopuss nuHelHBIX OjHO- | JIMHEWHbIE OJHOPOIHBIE YPABHEHHUSI BTOPOrO MOPSAKA: OCHOB-
pomHbIX U depeHIMaib- | HbIE TEOPEMBbI, METOMBI PCIICHUI.
HBIX ypaBHEHUH 2-To mo- -
pAoKka C  TOCTOSHHBIMHU
K03 HUIMEHTaAMH.
2.24. Teopust nuHelHBIX Heon- | JIMHeWHbIe HEOAHOPOIHBIE YPAaBHEHUS BTOPOTO MOPSIKA: OC-
HOPOJHBIX  TU(QEPEHIN- | HOBHBIC TEOPEMBbI, METOMBI PCIICHHH.

aJbHBIX ypaBHEHHUH 2-TO
MOpsZIKAa C TOCTOSHHBIMH
ko3 unueHTamu.
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Teopnﬂ BepOHTHOCTeﬁ H MaTeMaTHYeCKasg CTATUCTHKA

3.1 DneMeHThl KOMOHMHATOpHU- | DJEMEHThl KOMOWHATOPHUKH: Pa3MEIleHHs], COUETaHus, Iepe-
KHA: OCHOBHBIE ormpenene- | craHoBKU. CriocoObl BeruucieHus. [IpaBuna BEIYUCICHUS KO-
HUS, Ba IIpaBWjiIa KOMOW- | JIMYECTBa BApUAHTOB KOMOMHAIIWIL: CyMMa M IPOM3BECHUE. )
HATOPHUKU.
3.2. CrnyuaitHeie coObITHA, WX | OCHOBHBIE IIOHATHSI TEOPUH BEPOSITHOCTEH. VcbiTaHus U co-
BUJBI, KJacCHUecKoe OI- | ObItus. Buabl ciydaiiHpix coObiThil. [TOHATHS COBMECTHBIX
peneneHne  BEPOSITHOCTH | (HECOBMECTHBIX), SJIEMEHTAPHBIX, OJIArOMPHUSTCTBYIOIINX CO- -
coObITHSI. ObITHIi, IONTHOM rpymmbl coObITHH. Kitaccuueckoe onpenerne-
HUE BEPOSITHOCTH.
3.3. Anredpa coObiTuit. Ilpo- | ITonsTHe anreOpbl COOBITHI. 3aBUCHMEBIC U HE3aBUCUMBIE CO-
u3BeieHHEe U cymma coObl- | Obrtus. [IponsBeneHue coObITHiL. Y CIIOBHAS BEPOSTHOCTS.
TUi. Teopema 0 BEpOSTHOCTH MPOU3BENCHHUS 3aBUCUMBIX COOBITHIA.
Teopema 0 BEpOSTHOCTH MPOU3BEICHUS HE3ABUCUMBIX COOBI- -
tuii. Cymma coObiTuii. Teopema o BEpOsSITHOCTH CyMMBI JIBYX
[IporuBonONOXKHBIE COOBITHS. BEepOsSTHOCTH MOSBICHUS XOTS
ObI OTHOTO M3 N HE3aBUCHMBIX B COBOKYITHOCTH COOBITHI.
3.4. ®opmyna nonHoil BeposAT- | Teopema o momHoit BepostHocTu. @opmyna baiieca. YcnoBus
HocTH U hopmyiisl baiteca. | mpumeHeHUs: POPMYIBI OIHOW BEPOSTHOCTH U (POPMYJTBI -
Baiieca.
3.5. HezaBucumsle mnoBTopHble | DopMyna beprymnu. JlokansHas 1 HHTErpajibHasi TEOPEMBbI
HCIIBITAHUS. Myagpa-Jlamnaca. ®opmyna [lyaccona. BeposTHocTh OTKITO-
HEHUsI OTHOCUTENIBHONW 9aCTOTHl OT OCTOSHHON BEPOSITHOCTU )
B HE3aBHCHMBIX HCIIBITAHHSIX.
3.6. Crnyqaiinas BelIMuYMHa. | JIUCKpEeTHBIE U HENIPEPHIBHBIE ClydaiiHble BEIMYUHbI. 3aKOH
OCHOBHBIE MOHATHUS. | pacHpeieNeHus BeposITHOCTE TUCKpeTHON ciy4yaiiHoil Bemu-
Oynkuust  pacnpenenenus | unHbl. CriocoObl 3a1aHus 3aKOHA pacpenenenus. MHoro-
n  (QyHKUMS IUIOTHOCTH | YrOJNBHHK pacnpeneneHus BepositHocTeil. OyHKuus pacrpese- -
pacrpeneneHus. JIEHUS BEPOSTHOCTEHN CITy4aifHON BEIMYUHBI U €€ CBONCTBA.
[InoTHOCTH pacipeneneHys HenpepbIBHOM CIy4aiiHOM BeIH-
YHHBI U €€ CBOWCTBA.
3.7. UucnoBele XapakTepucTu- | MaTeMaTHueckoe OKHJIaHHe CIydaifHON BETUYUHBI U €r0
KM CIIydyalfHOH BEIWYMHBL. | cBoicTBa. OTKIOHEHUE CIy4aliHOM BEIMYUHBI OT €€ MaTeMa-
3aKkoHBl ~ pacmpeneNeHusl | THYECKOro oxuaaHus. Jlucnepcus ciaydaiiHoON BEIUYHUHBI U €€
HENpephIBHON clyuaiiHO# | cBoiicTBa. CpeqHee KBaApaTUIECKOe OTKIOHEHHE. 3aKOHbI )
BEJTMYUHBIL. PaBHOMEpPHOI0, IOKA3aTEJILHOI'O PACHPEAeSICHNUs BEPOSTHO-
cTel, QyHKIMS pacnpeelieHus 1 YHCIOBbIE XapaKTePUCTHUKH.
3.8. IIpenmer u 3amaum Mate- | IIpeamer maTemaTHueckoi craTUCTUKU. OCHOBHBIE 3a/1a4U
MaTHYECKOW CTaTUCTUKHU. | MAaTEMaTU4ECKOM cTaTUCTUKU. | 'eHepanbHas 1 BEIOOpOYHast
OcHoBHBIE 00BEKTHI M TO- | cOBOKyNHOCTH. [ToBTOpHas 1 OecrioBTopHast BEIOOpKHU. Penpe-
uatusg. COoop uHbopMaImMy | 3eHTaTuBHAs BhIOOpKa. CriocoObl 0TOopa. CTaTUCTHYECKOES Texuns-Gecena
U nepBu4yHas o0paboTKa | pacmperneneHue BEIOOPKH. BapualmoHHbIH psjl U ero XapakTe- (1 wac)
BBIOOPKH. puctuky. [ToMUroH 4acToT (OTHOCUTENBHBIX YaCTOT). DMITH-
pHuueckast QyHKIUS paciipeielieHust U ee cBoiicTBa. ['ucro-
rpamMMa 4acToT (OTHOCHTENBHBIX YaCTOT), SMIIPUYECKast
(YHKIMS TUIOTHOCTHU PacIIpeIeIeHUsL.
3.9. Cratuctudeckue oueHKU | TodedHble OIIEHKH apaMeTpoB U UX CBOMCTBa. ['eHepanbHas
rapameTpoB TeHepasbHO# | cpenHss, BbIOOpouHas cpenusis. OleHKa reHepalbHOM cpeaHeit
COBOKYITHOCTHU 0 BBIOOPOYHOI cpesiHeii. ['eHepanbHas qucnepcus, BBIOOpoU-
Has aucnepcud. OreHKa reHepatbHON JUCTIEPCHUH IO HCIIPaB- -
JICHHOM BBIOOpOYHOM aucnepcun. BeioopouHoe cpeHee KBajI-
paTHyecKoe OTKIOHEeHHe. Pacdyer cTaTUCTHYEeCKUX OL[EHOK T'e-
HepaJIbHOM COBOKYITHOCTH.
3.10. CraTtuctuyeckue pacuersbl | 3amauu npodeccnoHaNbHOM cepbl, TpeOyIole MPUMEHEHNU S

B po(eCCHOHANTBHOMN
chepe

CTaTUCTUYECKOI OGpaGOTKI/I JIAaHHBIX: 3aI1aCbl, p€CYPChI, HOP-
MAaTHBBI, IICHBI U T.II..

4.3. JlabopaTtopHbie padoThl

Y4eOHBIM IJIAaHOM HE TIPETYCMOTPEHO.
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4.4. [lpakTuyeckune 3aHATHS

Buo 3anamus ¢
Homep
No . UHmMEPAKMU G-
pa30eﬂa Haumenoeanue mem npakmu4ecKux 3anamuu Obvem . .
n/ HOIl, AKMUBHOIL,
oucyun- 6 uacax <
n UHHO6AUUOHHOU
JIUHDBL
dopmax, (uac.)
JeticTBus Han Matpuriamu. Beraucnenue onpeaenurenei. Pe-
1 1 LIIEHHE CHCTEM JINHEHHBIX ypaBHeHul merozoM Kpamepa, me- 4 3aHsATHE-TPEHUHT
: tonoM ["aycca. [elictBust Han BekTopamu. CKaIsIpHOE, BEKTOP- (2 uac)
HOE, CMEIIaHHOE [TPOU3BEICHUE BEKTOPOB.
Ipenen ¢ynkuun. Acumnrorsl rpaduka QyHkuuu. [IpaBuia
nbdepeHpoBanus ¥ TabiIMIa MPou3BOAHbIX. MccnenoBanue .
Amdepeniup 1@ 1ip A A Ananu3 cutyauuit
2 ¢yHKIMM W mocTpoeHHe ee rpaduka. Kpusble 2-ro mopsiika. 6 (2 uac)
YacTHble mpou3BoaHbIe 1-ro U 2-ro mopsaka, HauOombiee u
HavMeHblIIee 3HaYeHHe (DYHKIMY JIBYX NEPEMEHHBIX B 00JIaCTH.
Heomnpenenennsit unterpan. Meroa 3ameHsl nepeMeHHoi. MH-
3 2 TErpupoBaHUe 10 4YacTsAM. VHTerpupoBaHWe cCHelUabHBIX 4 AHanu3 cutyanuii
: knaccoB pyHkimi. OnpeneneHubii nHTerpai. ['eomerpudeckue (1 gac)
TIPUIIOKEHUS] OTIPEIENICHHOT0 HHTErpaIa.
Juddepenunanvupie ypaBHeHus 1-ro nopsiaka. JluHeliHble of-
HopoxHble quddepeHIranpHble ypaBHEHHsT 2-T0 TOpsAKa C I1o- .
PO Audepenn yp . AL Ananu3 cutyauuit
4 CTOSIHHBIMH ko3 durienTamu. JInHelHbIE HEOIHOPOIHBIE 4 (1 wac)
muddepeHmanpHple ypaBHEHHs! 2-TO MOPSIKA C MOCTOSHHBIMU
K09 DHUIMEHTaMH.
DneMeHThl KOMOMHaTOpHUKH. Kitaccuueckoe orpezeseHue Bepo-
5 3 saTHoCTH coObITus. [IponsBenenue n cymma coObITuii. Anrebpa 6 Ananu3 cutyauuit
: coObiTuit. ®opMyrna momHOW BeposTHOCTH U Gopmyna Baiieca. (2 uac)
HesaBrcuMble TOBTOPHBIE UCTILITAHHUSI.
HUTOI'O 24 8

4.5. KoHTpOJIbHBIE MEPONIPUATHS: KOHTPOJIbHAasA padoTa

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

1 kypc. Konmponvnaa pavoma 1 yvacme 1 «Inemenmot 1uHeiinoil u 6eKMOPHOI a12e0pvly»
Lleny: 1. Hayuntbcs paboTath ¢ MaTpULIaMU ONIPEIEIUTENSIMHU, CUCTEMaMU JIMHEHHBIX ypaBHe-

HHHU.

2. Hayuuthcs pemaTh 3aauu IPaKTHUECKON HAPaBICHHOCTH C IIOMOIIBbIO 0OBEKTOB

BEKTOPHOU anreopsbl.
Cooeporcanue: 6 3amanuit

1. IIpousBectu neicTBus Haa MaTpuliamu. Haiti A2; AB.

2. Pemmth cucTeMbl TMHEWHBIX YpaBHEHHI:

S5x, =3x, —x; =-1 3x,+x,—x, =3

a9 2x, +x,—x3;=3 b.q 2x, +x;,-2x,=1 c

X, —x, +3x; =1 X, +X, =Xy +x, =2
3. Hamsr Touxkn A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). Haiitu:
a. anuny menuanbl CK tpeyronsanka ABC
b. Touky P, oTaenstomyto Tperh orpeska AC, cuutas ot C

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

d. mepumerp Tpeyronpauka ABC
4. Tauwt Touku A2, N;0),B(N-241),A3,—2N—-15.
a. waiitu (AB+3BC, 24B - BC)

b. BBISICHUTb, IPU KAKOM 3HAYEHUH ¢ BEKTOPHI AB + qI’ u qA_C —24B HEPIEHANKYJISIPHBI
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C. HaiTH paboTy CHIIBI 7 ={-5, 2, — 1} mo mepeMenIeHNIO TOYKH BIOJIb BEKTOpPA 24B - BC
d. waiita miomane tpeyronpanka ABC

5. Haiitu myomaas napajienorpaMMa, OCTPOSHHOI0 Ha BEKTOpPax 54— Nb u a+b, eom:
a. \Z\:; 13\:4, alb; 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:

yron mexay peopamu A A,, A, A,; 06beM MUpaMuIBI; JUTMHY BBICOTHI, OIyICHHON Ha rpanb A, A, A4, .

1 kypc. Konmponvnas paooma 1 ywacme 2 «Hauana mamemamuueckozo ananuza)
Llensv: 1. Hayuntbces pabotath ¢ QyHKIMSIMH.
2. HayauThCst BBIYUCISITH TIPEETIBI, IPOU3BOIHBIC, CTPOUTH MaKeThl TpaduKoB (YHKITUH.
Cooeporcanue: 4 3amanus
1. Beruncautb npenesnsl GyHKIUEI:

i 6x’ —5x° +4 b i xP —2x+1 " 2x—6
a 1n; T 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:
Q2x+1)-vx* —x 1 2w [ sin’® 21x
= b. y= arctg(e™ -,/ c. y=4tgd+——
Y x° 4 2.5 8( A) 4 & T I lcos42x

2
x°+1 N y:4ln2(«/;—«/x—])‘
x’ +4

5
a. y=arctgx +gln

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

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

2 kypc. Koumponvnasa paboma 2 uacme 1 «HUnumezpan. /lugpgpepenyuanvhovie ypasHeHusn»
L]env: 1. HaydnThbcs BBINOJIHATH IEHCTBUE HHTETPUPOBAHUE
2. HayunTbcs NpUMEHATh HHTETPUPOBAHUE B PUOIMKEHHBIX BBIYUCICHUSAX U TIPH pe-
meHnu JuddepeHInaabHbIX YpaBHEHU I
Cooeporcanue: 4 3amanus
1. [IpounrerpupoBath GyHKIUU

B L R BN LR L
RV NE R Vx 3 -cos? x I J3-cosx
e | etg?3x ,dzx £ [(x*+5x+6)sin2xdx g [In(cosx)dx
sin” 3x
4
hI——4£:2——%h i ] & k| X
X2 =2x+5 (x=5)(x"+2x+2) X —=x

¢ xdx

2. TTome3ysck hopmyiioit HerotoHa-JIeiiOHHMIIa, BEIMUCITUTE OMPEIeICHHBIN HHTErpat I 7
3 Vx —1

W

. Peruth nuddepennmansabie ypaBHEHUS
a. xy—-y=0
b. x+xy+y (y+xy)=0
c. xdy+(y—1)dx=0
d y'=Qy+1)ctgx
e. tgx-sin’ydx =—cos’x -ctgy dy
4. Haiit yactHoe perienne quddepeHuuansaoro ypasuenus y" + py' + qy = f(x), yaoBierBopsioiiee

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

5 1
b. y"=5y"+6y=x;y(0)= %’ y'(0) = —g.

1
c. y"+y=coslx; y(O):—E, y'(0) =1

2 kypc. Konmponvnasa paooma 2 uacmo 2 «Teopus eepoamunocmu u mamemamuueckas
CIAMUCMUKA)»
Lenv: 1. HayanThbcs BEIOMPATH METOIBI PELICHUS 33124 110 TEOPUH BEPOSTHOCTEH
2. HayuuTbest CTpOUTH anreOpbl COOBITHI, apryMEHTHPOBATh M aHATM3UPOBATh PEIlICHHUE
Cooeporcanue: 6 3amaHuit
1. B ypue 5 mapos Genoro 1gera, 3 - CHHEro, 6 KenToro.
a) M3 YPHBI I0CTAIOT OuH map. KakoBa BEpOSITHOCTh TOTO, YTO OH OCJIbIi?
0) 13 ypHBI JOCTalOT JiBa Imapa. KakoBa BEpOSTHOCTH TOTO, YTO OHH JKENThIe?
B) U3 YPHBI JOCTAIOT TpH Hiapa. KakoBa BepoATHOCTH TOT'0, YTO BCE OHH Pa3HOro I[BeTa?
T') U3 YPHBI JOCTAIOT YeThIpe mapa. KakoBa BepoATHOCTH TOTO, YTO BCE OHH OJIHOTO 11BeTa?
2. Pabouwnii obciyxxuBaer 4 cranka. BeposSTHOCT OCTAHOBKH B TE€UEHHE CMEHBI Y IEPBOrO CTaHKA paBHA
0,4, y BTOporo cranka -- 0,45, y tperbero —0,3, y uyerBeproro — 0,34. Haiitu BeposTHOCTh OecriepeOoiHOif
paboThl B TEUCHHUE CMEHBI: a) BCEX YETHIPEX CTAHKOB; 0) TPEX CTAHKOB; B) TOJILKO OJHOTO CTaHKA; I') XOTS Obl
OJHOT'O CTAaHKa.
3. V pebenka umeercsa 10 kaprouek ¢ oOyksamu A, U, O, 4, b, B, P, C, K, II. Pebenok, He yMeromui 4n-
TaTh, BBIKJIAJIBIBACT B PsIJI MO YeThIpe OyKBBI. HallTh BEpOSTHOCTH TOTO, YTO OH CIy4aifHO BBUIOKHUT CIIOBO
«BbOPS».
4. 'V Ileru tpu mapku u3 ['epmanun, a ase Mmapku u3 CIIIA. A y Camu nate Mapok u3 ['epmanuu u Tpu u3
CIIA. Ilers yramma ogHy Mapky y Caiiy ¥ monoxui cede B Kiisccep. A MOTOM Hadajl XBacTaThCsl TOAPYIK-
Ke U HayTaJ BhITalJI OOHY MapKy. KakoBa BeposITHOCTH TOro, 4To 370 Mapka u3 CILIIA?
5. Tpu crpenka Mpou3BeENd MO OJHOMY BBICTPEITY IO MHUIIIEHH. BepOosSITHOCTh MOpaXXeHUsI MUIIICHH KaXIbIM
crpenkoM pasHa 0.8. HaiiTu BepoATHOCTB TOT0, UTO: ) TP CTPEJIKA IMOpa3sT MUIIEHB; 0) JABa CTpeNKa mopa-
34T MUILIEHB; B) TOJILKO OJIUH CTPEJIOK IMOPA3UT MHIICHB; T') XOTS OBl OJIMH CTPEJIOK MOPA3UT MUIIICHb.
6. ana BBIOOpKa oObema n=50. [ 3alaHHOTO MAcCHBA YHCENl MPOBECTH CIEMYIONIYI0 CTATUCTHYECKYIO
00paboTKy:
1) onpenenuTs pazMax BIOOPKH (3amucaTh GOPMYITy H PE3yJIbTATHI BHIYMCIICHHN );
2) JANWHY MHTEpBana (3amicath GOpMYIy U pe3yibTaThl BBIYHCICHUH );
3) neByIO M MPaBYIO TPAHUIIBI HHTEPBAIBHOTO psifa (3anucaTh GopMyiTy M pe3ylibTaThl BHIYMCICHHH );
4) moCTpOUTH MHTEPBAIBHBIN PSJI;
5) HaWlTH YaCTOTHI;
6) TOCTPOUTH TMCTOTPAMMY;
7) BBIYHCIHTH TOYCYHBIE OI[CHKH: BHIOOPOUHAsS CPEIHSIs, BEIOOPOYHAS TUCIIEPCHS], UCTIPABICHHAS BbI-
OopouHasi AHCHEpCHsl, UCIIPABICHHOE BHIOOPOYHOE cpellHee KBAJApaTHYECKOe OTKIOHEHHE, aCHM-
METpHsL, DKCIIecC (3anmucaTh Bee GOpPMYIIbl U pe3yIbTaThl BEIYUCICHUH );
8) mocTpouTh OBEpUTENBHBIC MHTEPBAJBI IS MATEMATHUECKOTO OXKHJIAHUS M CPETHETO KBaIpaTHie-
CKOT'0 OTKJIOHEHUS I'eHepalbHOM COBOKYMHOCTH NpH HagexHocTAX 0,9 u 0,95, cpaBHUTH UX ATUHBI
W YCTaHOBHTH CBSI3b C BEIMYMHON HAJIEKHOCTH;
9) mNpOBEPUTH NMPABHIIO TPEX CUTM;
10) mo rucrorpaMme, aCHMMETPHH, SKCIIECCY, MPABUITY TPEX CUTM BBIIBUHYTH T'MIIOTE3Y O HOPMaJIbHOM
pacnpenereHnH reHepaaTbHOW COBOKYITHOCTH;
11) mpoBepuTh BBHABHHYTYIO THIIOTE3Y MO KpuTepuio xu-kBaapat (Ilupcona) ¢ ypoBHEM 3HAUMMOCTH
0,05.

Boigaua 3aganusi, npreM KOHTPOJIbHBIX Pa0OT MPOBOJUTCS B COOTBETCTBUU C KaJIEHAAPHBIM y4yel-
HBIM IpaQUKOM.

Ouenka Kpurtepuu oueHKM KOHTPOJIbHOH padoThl
3auTeHo «3auTeHo0» CTaBUTCS IPU YCIOBUH MPABUILHOIO BHIIOJHEHHS BCEX 3aJaHUM.
He 3aureno Ecnu He BBINOIHEHO XOTS ObI OJTHO U3 00s13aTENIbHBIX 3aJaHUil, TO CTYAEHT MOJTy-

JacT OUCHKY «He 3auTeHo» u HE J0IMYCKacTCA K CEMCCTPOBBIM KOHTPOJIBHBIM MC-
PONPUATHAM: 3a4YCTY UM OK3aMCHY B COOTBCTCTBHHU C y‘~I€6HI)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 KoMmn Lopy uac yuebnvix e3)/1bIamoe
Kon-eo “ : 3anamuii pey
Ne, naumenoeanue uacos
Pazoenoe OUCHYUNIUHbBL OIIK-2
1 2 3 4 5 6 7
1. i
JluneitHast 1 BeKTOpHast anredpa 51 . 1 51 JCTlli, I13, kp 1 (4. 1), 3auer
2. MaremaTnueckuii aHaaus 250 . 1 250 JIk, I13, kp 1l (4.2), kp2 (ul),
Cp 3a4eT, SK3aMeH
. T I -
3. Teopust BeposITHOCTEH M Mare 116 . 1 116 JIk, I13, kp 2 (4. 2), FK3aMEH
MaTH4eCKasi CTaTHCTUKA CP
ececo uacoe | 419 419 1 419
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHWS 1JIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIUXCSA IO JUCHUIIJIMHE

a) IToaroroBka K JJeKIMOHHBIM U NPAKTUICCKUM 3aHATUAM

1. bexuposa, P.C. Maremaruka. JIuneiinas anreOpa: Meroauueckue ykazaHus JUisl CTYJIEHTOB
WH)XEHEepHO-3KOHOMUYeckuX criennansaocteit./P.C. bekuposa, O.I'. Jlapuonosa, O.1.Mensenesa. -
Bbparck: bpI'Y, 2005. — 83 c.

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

3. EwmenbsnoBa, H.B. Maremartuka. laTerpupoBanue gyHkunu oaHON nepeMeHHoi: Mertou-
yeckue ykazanus/ H.B. EmenssiHoBa, A.A. ['oBopuna. — bparck: bpI'VY, 2010. — 65 c.

4. EwmenbsiHoBa, H.B. PackpeiTie HeonpeneneHHOCTeH B npeaenax: MeToaudyeckue yKa3anus/
H.B. EmenbsinoBa, O.I'. Jlapnonosa. — bparck: bpI'Y, 2009. — 49 c.

5. XKnanosa, E.B. OnpezneneHHblii HHTETpal U €ro NpuiiokeHus: Meroauueckue yka3zaHus /
Knanosa E.B., [lluukuna FO.A. — bparck: BI'TY, 2004. — 71 c.

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

7. JlapuonoBa, O.I'. Matemaruka. Ciny4aiiHple BeIMUMHBI. MeToAUYeCKUe yKa3aHus K pelie-
HUIO 33/1a4 JJIs1 CTYJICHTOB BCeX crienuanbHocTedt u popm o0yuenus / Jlapuonosa O.I'., 'eBpaceBa
C.A. — bparck: bpI'TY, 2004.- 49 c.

8. Jlapuonosa, O.I'. BeposiTHOCTH CitydaitHOTO coOBITHA. MeToauueckue ykasanus / JlapuoHo-
Ba O.I',, I'eBpaceBa C.A.. — bparck: I'OY BIIO «bpl'¥», 2008.- 48 c.

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

10. [TafimpieBa, O.A. uddepenunansubie ypaBuenust / O.A. Ilaiimbiesa. bparck: bpl'V,
2009. - 168 c.

0) CaMmonoaroToBKka u caMoInpoBepKa

1. barunosa, T.I'. Marematuka. Y. 1: JIuneiinas u BekTopHas anredpa, aHaTuTHUECKas
reoMeTpHsi, Hayajla MaTeMaTHUeCKOro aHajln3a. 3alaHus JAJIsl CaMOCTOsATeNIbHOM paboTel / barnHoBa
T.I'., JIumyxk E.B.. — bparck: U3n-Bo bpl'VY, 2011. - 133 c.

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

3. barunosa, T.I'. MaremaTtuka 4.3: luddepenunansusie ypaBHeHUs. DyHKIIUN HECKOJIb-
KHX MepeMEHHBIX: cOOpHUK 3a1anuii u TectoB / barunosa T.I'., bexuposa P.C., JInmyk E.B.—
bparck: U3n-Bo bpl'VY, 2012. — 56 c.

4. barunosa, T.I'. Maremaruka: Benenue B mateMarnueckuii ananus. Juddeperimans-
HOE UCYHCIICHHE: COOpHUK 3aianuii u TecToB. Yacte 1, 2 / barunosa T.I'., bexuposa P.C., JIumryk
E.B. — bparck: U3n-Bo bpl'Y, 2014. — 83 c.

5. barunosa, T.I'. Marematuka Y.4: Teopus 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. IEPEYEHD OgHOBHOfI U JONTOJTHUTEJIBbHOM JIUTEPATYPhI,
HEOBXOJIUMOMU J1s1 OCBOEHUA JUCHUIIJIMHBI

Konuue-
Buo cmeo Oobecne-
Ne Haumenoseanue uzoanusn 3ans- | IK3emnis- uen-
mus Po8 6 buob- HoOCmb,
auomeke, | (3K3./ 4eJ.)
IIT.
1 2 3 4 5
OcHoBHas1 JuTEeparypa
1. [Tucemennsii, [. T. KoHcrekr Jiekmuii 1mo BeICIIEH MaTeMa-
g N JIk, 113,
TKe : 10aHbIH Kype / JI. T. Incemennblii . - 10-e u3z., ucnp. kp, CP 43 1
- M.: AUPUC-ITPECC, 2011. - 608 c. ’
2. [lumnayes, B. C. Briciias MaTemMaTHKa. y4eOHUK JUTs BY30B /
JIk, 113,
B. C. llunayes. - 8-¢ u3m., cTepeoTull. - M.: Bricmas mxo- kp, CP 390 1
ma, 2007. - 479 c. ’
3. | Jlapuonosa, O.I'. BekropHas anrebpa B IpUMEHEHHH K JIU-
HEIHBIM 00BEKTaM Ha IUIOCKOCTH M B IPOCTPAHCTBE: Y ueo. JIk, 113, 31 1
[Mocobue ans By3oB / O.I'. Jlapuonosa, A.C. Jlapuonos, O.B. | kp, CP
Jlazaps. — bpatck: bpl'Y, 2010. — 84 c.
JlonotHUTEILHASI JIMTEPaTypa
4. Hanko, I1. E. Briciias MmaTemaTrKa B ypaXHEHUSIX U 3aja-
yax. B 2 4. Y.1 :yueOHoe nmocobue s By3oB / I1. E. Jlanko, JIk, I13, 288 1
A. T'. Ilonos, T.4. KoxeBHukosa. - 6-e uza. - M.: "Onukc 21 kp, CP
Bek",: Beicmas mkona, 2003 - 304 c.
5. Hanko, I1. E. Bricuias maTeMaTnka B ynpaxHEHUsIX U 3a1a-
yax. B 2-x u. U 2: yue6Hoe nmocobue mis By3oB / [LE. Jlanko, | Jlk, I13, 296 1
A.T". TTono., T.5. KoxxeBHUKOBA. - 6-¢ 3. - M.: "Onukc 21 kp, CP
Bek", 2003 - 415 c.
6. | [uckynos, H. C., [uddepenumnansroe u MHTErpaIbHOE UC-
gucnenus. B 2 1. T.1-2 : yue6HO€e ocodue as By3os / H. C. JIk, I13, 189 1
[Muckynos. - u3a. crepeorutn. - M.: Uuterpan-IIpecc, 2003 - kp, CP
2004. T.1. -2003. - 415 c.
7 | luckynos, H. C., Auddepennmanbaoe U HHTErpaibHOE UC-
gucnenus. B 2 1. T.1-2 : yue6HO€ ocodue ais By3os / H. C. JIk, I13, 198 1
[Muckynos. - u3a. crepeotutn. - M.: Uaterpan-IIpecc, 2003 - kp, CP

2004. T.2. -2004. - 544 c.

8. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM

CETU «<MHTEPHET» HEOBXOAUMBIX 1JIs1 OCBOEHUA JUCHUIIJIMHBI

1.Onexkrponnsit KaTanor oudauorexu bpl'y

http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I121DBN=BOOK&P21

DBN=BOOK&S21CNR=&Z211D=.
2. OnekrponHas 6ubnuorexa bpl'yY
http://ecat.brstu.ru/catalog .

3. DNEeKTPOHHO-OMOIMOTEYHAS CHUCTEMA «Y HUBEPCUTETCKasl OnbiroTeka online»

http://biblioclub.ru .
4. DnexTpoHHO-O0MOMMoTeuHas cucteMa «M3narenscTBO «Jlanb»
http://e.lanbook.com .

5. Undopmannonnas cucrema "EnuHoe okHO ocTyna k oOpa3oBaTelbHbIM pecypcam”

http://window.edu.ru .

6. Hayunas snexrponnast oubnuorexa eLIBRARY .RU http://elibrary.ru .

7. YauBepcurerckas napopmanuonnas cucrema POCCUSA (YUC POCCHUA)

https://uisrussia.msu.ru/ .
8. HanmonanwsHas snexrponnas oubauorexka HOb
http://xn--90ax2c.xn--plai’how-to-search /.
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9. METOAUMYECKHUE YKA3AHUA JIsA OBYYAIOLIUXCA MO OCBOEHHUIO
JUCHUIIJIMHBI

OOyuaromuiics T0JKEH pa3paboTaTb COOCTBEHHBIH PEXUM PaBHOMEPHOI'O OCBOEHHUS IUCLUII-
JIMHBI. HOHFOTOBKa CTyACHTA K Hp@l[CTOSIHI@fI JICKIITUHU BKJIIOYACT B ceOst pAA BAXKHBIX IMTO3HABATCIIb-
HO-ITPAKTHUYCCKUX 3TAIIOB:

— YTCHUC 3aHHCGﬁ, CACIIAHHBIX B IMPOLCCCC CIIyIIaHWA W KOHCIICKTHUPOBAHHA HpGI[I)IIIYIHCI\/’I
JIEKL[MU, BBIHECEHHE Ha IOJIsi BCEro, 4yTto TpeOyeTcs NMpu JanbHeniel paboTe ¢ KOHCIEKTOM U
Y4€OHUKOM;

— TexHU4yeckoe o(opmieHHE 3amnucell (IoaYepKUBaHUE, BbIJEIECHHUE [JIABHOTO, BBIBOJIOB, JIO-
Ka3aTeIbCTB);

—  BBIIIOJIHCHUC ITPAKTHYICCKHUX SaI[aHI/Iﬁ mpenoaaBaTelid,

— 3HAKOMCTBO C MaTEPHAJIOM TMPEACTOSIIEH JIEKIINH M0 YIeOHUKY M JOTOJHUTEIBHOM JIUTEpa-
Type.

AxTHBHas paboTa Ha JIEKIMH, €€ KOHCIIEKTUPOBAHUE, TPOIyMaHHasl, [eJeHANPaBICHHAs, CHC-
TeMaTH4ecKasi, a IJIaBHOE - JOOpPOCOBECTHas M TIIyOOKO OCO3HaHHAs TMOCHeayromas padoTa Hal
KOHCITIEKTOM - Ba)KHOE YCIIOBHE YCIEITHOTO O0Y4EHUS CTYICHTOB.

9.1. Meroanueckue yKa3aHus J1Jis1 00y4alomMXCsl 10 BbINOJHEHUIO MPAKTHYECKUX 3aHATHI

[IpakTuueckue 3aHATHS O MaTEMAaTHUKE TO3BOJISIET CTYJIEHTY Oojiee TIIyOOKO pa3oOparbesi B
TEOPETUICCKOM MaTepHaJI€ U ONPEACIUTh CPEPhI €ro MPaKTUIECKOro npuMeHeHus1. OCHOBHAs 11ETTh
MPAKTUYECKOTO 3aHATHS — PA3BUTHE CaMOCTOSITEILHOCTH CTy/eHTa. [I0AroToBKa K MPakTUYECKUM
3aHSATUSM COCTOUT B JOOPOCOBECTHOM aHAJIU3€ TEOPETUUYECKOTO MaTepHaia, COCTaBICHUH KPATKUX
CIIPaBOYHHUKOB, CIOBAPUKOB, CXEM, aIrOpuTMOB. KpoMme Toro, Bce AJOMaIIHKUE 3aaHus K ITpaKTHye-
CKOMY 3aHSITHIO JIOJDKHBI OBITH BBITIOJIHEHBI, JIMOO MOATOTOBJICHBI BOIPOCHI MPETIOJaBATENI0, pac-
KPBIBAOIIHME TPYIHOCTH B OCBOCHUU y4eOHOTO MaTepHaia.

IIpakTnyeckoe 3ansarue Nel JleiictBust Hag Matpuuamu. Beruncienue onpenenureneid. Pemenue
CUCTEM JIMHEWHBIX ypaBHEeHMI MetonoMm Kpamepa, metonom I'aycca. JIeMCTBHS HaJ BEKTOpaMHu.
CkansipHo€, BEKTOPHOE, CMEILLIaHHOE MTPOU3BEIEHUE BEKTOPOB.

Lenb: 1) HaydyuThCs BBINOIHATH JEHCTBUS HAJl MaTpULIAMU, BBIYUCIIATH ONPEACITUTENN, PEelaTh
CUCTEeMbl JIMHEHHbIX ypaBHeHUN MeTonoM Kpamepa, meronom I'aycca. 2) HayunTbes BBINOJIHATD
JNEUCTBHS HAJl BEKTOPAMH, HAXOIUTh 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= s D 5A4-3B+2C 4= 3 5 1|lg_|_3 2 7 0c=|2 0 5
-1 2 4 4 0 -1 6 4 2
3ajanue 2 BelyucauTh onpeaeauTen BTOporo nopsiaka
1)1 2 . cosa sina| jtgf 1| X x—1
-3 —4 " |-sina cosal |-1 1gp| X +x+1 x’

3azanue 3 BolunCcIuTh OnpeAeauTeNd TPEThEro nopsIKa
3 2 -1 2 1 3 I 11 0 x O

D=2 2 35215 3 2301 2 39 x 1 x;
4 2 -3 1 4 3 1 3 6 0 x O
3aynanue 4 Pemuth cucteMy JuHEHBIX ypaBHeHU MeTogoM 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 BEKTOpaMH, (GopMyIibl
CKaJIApHOT'0, BEKTOPHOI'0, CMCIIAHHOTO IMTPOMU3BCIACHUA BEKTOPOB.
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1. /laHbI BEpIIMHBI TPEYrOJIbHUKA A(-1,2,4), B(—4,2,0),C(3,-2,1). OnpenenuTts ero BHyTPEHHUM
YTOJI ITpU BeplInHe B.

2. Jlambl BeKTOPSI G =37 — j —k,b =i + ] —5k,¢ =37 — 4] +12k. Berauciuts p_ (G +5)-

3. YmpocTuTh BeIpaKeHue (27 — j)- j+(j —2k)-k + (i —2k)>-

4. PacKphITh CKOOKH H YIPOCTUTH BRIPAKEHUA: 8)27 (] x k) +3 /(i x k) +4k(i x f);

5. Cuma 7_ 45 NPHIOKCHA K TOUKE 1742 3). ONPEACTUTE MOMEHT 9TOI CHIIBI OTHOCUTENIBHO
TOYKHU A(3,2,-1)-

6. Hanel Toukn A(1,2,0), B(3,0,-3)C(1,3,—1). Beruucnuts miomans tpeyroiabuuka ABC .

—
— — R

7. OupesenuTh, KaKoii ABISETCS TPOHKa g j.z: a)d = k b= ;,5 = j, 6)d=i,b=k,c=];
B)d=3 +2],b=1{-1,04},6=-3i + j+k;)d =i + j,b =], =k;
Wa=i+j,b=i—j,6=7;0 da={2-13),b=5 +3j,6={-1L1.

8. YcCTaHOBHUTH, KOMILJIAHAPHBI JIU BEKTOPBI a,b,c , €CIIH: a)
a=1{23-1} ,l; ={1,-1,3},¢ ={3,-1,-2}; 6)a ={3,-2,1} ,I; ={2,1,2},¢ ={3,-1,-2};

9. Hoxasats, uto Touku A(1,2,-1), B(0,1,5),C(-1,2,1), D(2,1,3). 1€Xar B OJHOMN IIOCKOCTH.

10. Beruucnutb 00beM TeTpasapa, BEPIINHBI KOTOPOTO HAXOATCS B TOUKAX

AQ2,-11),B(55,4),C(3,2,-1), D(4,13).

[HopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLUHIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHUs 3a/1aHuii; 2) BBIMOIHATH 331aHUs IPAKTUUECKOTO 3aHATUSL aHAIIOTUYHO.
PopmMa OTYETHOCTH: BBINIOJIHUTH 33JaHUE B TETPAAU U MOKA3aTh IIPEIOAABATEINIO.

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

1 2 (0 =1 -2 3 1 1 -2 -3 2
1) 3 411 2 D5 4 0|0 -3 1 ;3)(3 . _IJ.—3
2 -2 0
2 -1 -5)(4 -4 s
3asanue 2 PemuTh ypaBHEHHUsI, UCIIONIB3YS IIPABHJIa BEIYMCICHUS ONIpeIeanTeNei

3—x x+2 sin2x —sin 3x x 12
_ K. —_0. 2 1
1) =6; =0:3) 3 1 —1=
x+1 x-1 cos2x cos3x -1 3
x-5 1 1

3ananue 3 Pemuth cucteMy nuHEHBIX ypaBHeHUM MeTogoM Kpamepa u metonom [Maycca
3x+2y=5 5 X +X, +x,=3 3 X, —x, =-1
6x+4y=10" 2x, +2x, +2x, =6 2x, —2x, =5
3aganue 4 Pemuts crenyromue 3a1auu, UCIOJb3Ysl IpaBuila ICHCTBUNA HaJl BEKTOpaMH, (POPMYIIbI
CKaJISIPHOTO, BEKTOPHOT'O, CMEIIAHHOTO ITPOU3BEICHUS BEKTOPOB.
1.Haiitu 3nauenue ¢ npu KOTOpoM BEKTOPHI ¢ = {2,—1,5},b = {t,4,2},¢ = {1,0,—1} oOpa3yioT ne-
BYIO TPOHKY, 8 00beM napajiesenunea, HOCTPOSHHOr0 Ha HUX, PABEH 33xy6.e0.
2. [locTpouTh NUpaMHUAY C BEPIIMHAMHU A(5,2,0), B(2’530)’ C(1’2,4)’ 0(0’0,0) U BBIYUCIUTH €€ 00b-
€M, IUIOIAb TPAaHU 4BC W BBICOTY, OIIyLHICHHYIO HA JTY TPaHb.
PexomeHanmy 1o BhITOTHEHUIO 3a/IaHUM U IOJATOTOBKE K IPAKTUYECKOMY 3aHATHIO:

PaccmoTtpers nmpuMepbl BBINOJIHEHUS aHAJIOTUYHBIX 3a/1aHHM, NTPUBEICHHBIC B JIEKIMAX, B OC-
HOBHOU U JIOTIOJIHUTENBHON uTeparype. [[oAroToBUTh BOIPOCHI PENOAABATEINIO.

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

JlononHuTEnbHAS IUTEPATYypa
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Hanxo, I1. E. Beiciias marematuka B yrpakHeHUsAX U 3a1adax. B 2 4. YU.1 :yuebHOe nmocobue asns
By30B / II. E. lanko, A. I'. [TomoB, T.5. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bek",: Breicuras
mkoJta, 2003 - 304 c.

KoHTpoJIbHBIE BONIPOCHI JUISI CAMONIPOBEPKH
1. Kakue neiicTBusi HaJ MaTpULIAMU MOXKHO BbINOJIHATE? 2. Kakue Gopmysbl UCNOIB3YIOTCA MpU
BBIYMCIIEHUH CKAJIIPHOT0, BEKTOPHOI'O, CMEIIAHHOTO IPOU3BECHHS BEKTOPOB?

IpakTnuyeckoe 3ansarue Ne2 [Ipenen ¢pynkuuu. AcumnroTsl rpaduka Gpynkuuu. IlpaBuna nug-
(depeHurpoBanus U Tabauua npousBoaHbIX. MccnenoBanue QyHKIUMM U [IOCTpOEHHE ee Trpaduka.
Kpussie 2-ro nopsaka. Yactaele npousBoHbie 1-ro u 2-ro nopsaka, Haubomnpiiee 1 HauMeHbliee
3HaueHue QYHKIMH JIBYX IEPEMEHHBIX B 00JIaCTH.

Lenb: 1) HayuuThCSA BBIUUCIATH Ipefen GyHKIUH, HAXOAUTh aCUMIOTOTHI. 2) HayYUThCS HAXO-
JIUTh NPOU3BOJIHYI0 QYHKIMU M NMPUMEHATH NpaBuia AuddepeHupoBanus. 3) OCBOUTH ajro-
PUTM HcclieloBaHUs QYHKLIMHU U HAYYUTHCS CTPOUTH MakKeT Ipaduka QyHKIUU B COOTBETCTBUU
C MPOBEACHHBIM HCClIe0BaHUEM. 4) HAYyUUThCS CTPOUTH KpuBbIE 2-ro nopsaka. 5) Hayuutses
HaXOJUTh YaCTHbIE IPOU3BOJHbIE U HauOOJblIEE U HAaUMEHbIIee 3HaUeHHEe (YHKIHMH JBYX Iepe-
MEHHBIX B 00JIaCTH.

3aganue 1 Beruncnute npenest

2n+1 3n+1 x*=3x 4x* 1+2x+x°
1. 14 2. 11 3. 11tm—— 4. 11 5. 1fmMm———M—mMMM—
lim= 7 limy, = 3 lim 5 Im== 5 himpps 5
10x>—x—-6 x> +1 x> =2x+6 20x* —5x+4
6. lim————— 7.1ltm——————— 8. T4 9. 1t ——M
lxl_gol 3x—x° 1,51_13015)54+8x2+2 1)51_1301—3x3+x2—21 lxl_I)OIOl 20x -1

3ajanue 2 Jlns yka3aHHbIX (YHKIUI HAWTH aCUMNOTOTHI, HAUTHU MPOU3BOJHBIE, HCCIEA0BATh, IMO-
CTPOUTH UX I'paduKu

3
X x” +1 x°+1 2x+1
Dy=—= 2y="F— Iy= 4 y=Al-x* 5 y=""
1+3x X 2x+3 e

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 HaiiTu 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. z =" 9. u = e™sin 2

x
3ananue 5 Halitu HamOoJsbliee 1 HaUMEHbIlIee 3HaUeHUE (PYHKIMU ABYX MEpPEMEHHBIX B 001acTu
1) JTI: 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 JIEKLUHIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHUs 3a/1aHuii; 2) BBIMOIHATH 33/1aHUs IPAKTUUECKOTO 3aHATUS aHAIIOTUYHO.

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

3aauus Ui cCaMOCTOSITEILHON PA0OTEL:
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3aganue 1 Berancnute npenest

i xP+1 i x2—6x+5 I 3x? —6x I x> -9x+14 i x> =5x+6
Im oy s M e My N s m e >
x> =27 2 arcsin x 3sin x

lggl NT—x—-+x+1 lg})l 3tg2x 1}_1,%’1 arctg2x

3ajanue 2 Jlns yka3aHHbIX (QYHKIUI HAWTH aCUMNOTOTHI, HAUTHU MPOU3BOJHBIE, HCCIEA0BATh, IMO-
CTPOUTH UX I'paduKu

1) =x’ =3x 2) y= x’ 3) =—r 4) _L

4 4 1+x° 4 4-—x* 4 x’ —27

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 5. x=-2+ yT—|-5 6. > +2y—6x+25=0

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

o’u  0’u y
—+ — =0, ecnu u=arctg —.
ox oy X
PexoMeH1a1iy 10 BBINOJIHEHUIO 3a/1aHUN U TIOJTOTOBKE K IPAKTUYECKOMY 3aHSTHIO:
PaccmoTpers mpuMepbl BBINIOJIHEHUSI aHAJOTUYHBIX 3aJaHUM, IPUBEICHHBIE B JIEKLUSIX, B OC-
HOBHOU U JIOTIOJIHUTENBHON uTeparype. [[oAroToBUTh BOIPOCHI PENOAABATEINIO.
OcHoBHas nuTeparypa
[Tucemennsriit, 1. T. KoHcnekt yekiuii mo BeIciiei mateMartuke : 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 3aj1adax. B 2 4. YU.1 :yyebHoe nocobue ais
By30B / Il. E. lanko, A. I'. [TomoB, T.5. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bex",: Beicuras
mkoJta, 2003 - 304 c.

3amanwe 5 [1okazate, 4TO

KoHTposabHbIe BONPOCH! [JI CAMOIPOBEPKU

KakoB nopsanok neiictBuil npu Beluucienuu npezaena? Kakue mareMarnyeckue HEOIPEAEIEHHOCTH
cymectByoT? ChopMynupyiiTe nMpaBuiia Ijsi paCKphITUS HEONPEACICHHOCTEH. 3auImTe Ta0IuIry
MIPOU3BOJIHBIX U MpaBuia quddepenunpoanus. Kakos anroputm uccinenoBanus GyHkuuu? B uem
OTJINYME HAXOXKJEHUS YaCTHBIX NMPOU3BOJHBIX (YHKIIMU HECKOJbKUX mepeMeHHbIX? KakoB mops-
JIOK JIEHCTBUM MpU HAXOXKJIECHUU HAMOOJIBLIEr0 M HAaUMEHBIIETo 3HaueHus (YHKIMH JBYX Hepe-
MEHHBIX B 3aJJaHHOU o0nacTu.?

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

Henb: 1) Hayuutbca HaxoauTh HEONpeAEIECHHBIH UHTETPall, IPUMEHITh METO]I 3aMEHbI IIepeMEH-
HOM M METOJ HMHTErpupoBaHUs MO yacTsM. 2) OCBOUTh MHTETPUPOBAHUE CHELMAIBHBIX KIacCOB
¢byukuuil. 3) HayunTbcs BHIYMCIATH ONpeAeseHHbIH uHTerpai. 5) Hayuutbcst npuMeHsTh reoMeT-
pUYECKHE NTPUIIOKEHMS ONPEICIICHHOIO HHTETpaIa.

3aznanue 1 HaiiTu HeonpeneneHHble HHTETPaJIbl

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

X

9. IK/% 10I3xdx 11. j(xz +2x+%)dx 12jx_32dx 13 j(12\/;—33\/;)ix 14 (\/;x—l)zdx

3aznanue 2 HaiiTu HeomnpeieeHHble UHTETPaJlbl, UCIOJIb3YSI METO]I 3aMEHbI IEPEMEHHON
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. J- xdx J' xdx J' x> dx J-(5x+3)dx s J' xdx 6J' x’dx
- x* +25 Vi—xr T2t =5 349,
3xdx 35 xdx dx e’ dx (2x —8)dx
v5 7d. 5x°d
J'7 4x* j X T J.xcos e J.e6x4 jX2+6X+13 J’«/1+e"+ez" JI—x—x’
J' cos xdx J- In xdx J- (B3x—-6)dx J- (x+3)dx J-
sin® x—6sinx+12 * y\[]-4lnx—Inx 2 _4x+5 X +2x+2 7 Jax—x?

3ananue 3 HaiiTu HeonpeieneHHble HHTETPaJlbl, UCIIOJIb3YSI METOl HHTETPUPOBAHUS 110 YaCTAM
. . 4—
jxezxdx J-xarctgxdx J.ex sin xdx J.hl(x2 +1)dx '[ xdx J.arcsm xdx Ie * cos2xdx J.\/ x In xdx

cos’ x

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

N

3asanue 4 HTerpupoBath crieialbHbIE KIIACChI q)yHKU;I/H?I

J-x3 dr jx+2 dx J'3x2+2x+1 dr J- J-x+1 J-x+\/_+\/_
x=2 =27 (x+ 1> (x> +1) Vx + f \/3x+1 x(1-3/x)
cos’ xdx J- dx

.2
Sm- x

Icos“xdx J.smzxcos3xdx J.
X 4 X

sin = cos® =
2 2

3asanue 5 BoruucnuTh onpeneaeHHbIi I/IHTel"paJ'I

1.ixe"dx 2. [J;lx;zxzdx 3.J]e' x4 J‘sm\/_dx 5. J.m

3ananue 6 Iloctpoiite durypy, orpaHHYeHHYIO 3aJaHHBIMU JIMHUSAMU U BBIUMCIUTE IUIOMIAb ITOU
¢burypsl, 00beM QUryp, NoJy4eHHBIX BPALIEHUEM BOKPYT KOOPJMHATHBIX OCEH.

Ly=(x-17x=0;x=2;y=0. 4. 4x-D=y"sy=-1;(y2-D) 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.

[lopsoK BBINOJHEHUS: 1) MPOYUTATH JIEKLUIO U PAaCCMOTPETh MPHUBEAECHHBIE B JIEKIUU 00pa3Libl
pelieHus 3a1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTUUECKOT0 3aHATHS aHAJIOTHYHO.

®opMa OTYESTHOCTH: BEITIOJIHUTH 3alaHuEC B TCTpaau 1 MOKa3aThb IMPErogaBaTeCiiro.

3ajiaHus Ui caMOCTOATENbHON paboThl: HailTu HeonpeienieHHbIe U ONpeIeTICHHbIE HHTETPaJIbl

3xtdx 5+1n3xd J-arcsmx+x

x(x*+D)%dx [(x+3)Y(x* + 6x—25)° X

J fr 3y e 1 he

[arcsin x dx dx cos 2xdx ¢ dx Todx
d

j 1 j2+3x—2x2 Ix2+6x+13 j4+cos22x Ix -3 '[x3 3 £x3—3

PexoMeH1a1iy 10 BBINOJIHEHUIO 3a/1aHUN U IOJATOTOBKE K NPAKTUYECKOMY 3aHSTHIO:

PaccMoTpers mpuMepbl BBINIOJIHEHUSI aHAJOTUYHBIX 3aJaHUM, IPUBEICHHBIE B JIEKLUSX, B OC-

HOBHOU U JIOTIOJIHUTENBHON auTeparype. [IoAroToBUTh BOIPOCHI MPENOAABATEINIO.

OcHoBHas nuTeparypa
[Tucemennsriit, . T. KoHcnekt yeknuii mo BeIciiel MmateMartuke : moyHbid kype / 1. T. Ilucemen-
HbIit . - 10-¢ w31, ucnp. - M.: AUPHMC-TIPECC, 2011. - 608 c.
JlononHuTENbHAS IUTEPATYypa

Hanxo, I1. E. Beiciias marematuka B ylpakHEHUAX U 3a1adax. B 2 4. U.2 :yyebHoe nmocobue asus
By30B / II. E. lanko, A. I'. [TomnoB, T.5. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bex",: Breicuras
mkoJta, 2003 - 304 c.
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KoHTpoJIbHBIE BONIPOCHI JUISI CAMONIPOBEPKH

Hanumwure Tabnuiy u cBoiicTBa uHTErpanoB. Kak BBINOJIHSAETCS METO] 3aMEHbI IEpEMEHHON B UH-
Terpajne? Hanuimure GopMyay MHTETpUpOBaHUs N0 yacTaM. Kakue 0coOEHHOCTH METO/la UHTErpu-
pOBaHMs MO YacTsAM MOXHO Ha3BaTh? Kakue crnenuanbHble Kiacchl (QYHKIUN BBIACISAIOT MPU HH-
TerpupoBaHuu? YeM OTIMYAIOTCS HEONPEJEIECHHBIN U ONpeesieHHbIN naTerpain? Yrto Ha3bpIBaeTcs
KpUBOJIMHEWHOM Tpanenueit? Kak HaliTu miionia b KpUBOJIMHEWHOM Tpanenuy.

IpakTnuyeckoe 3ansaTue Ned Jlupdepenuuanbable ypaBHeHus 1-ro nopsiaka. JIuHelHbsle 0J1HO-
poansie nuddepeHInanbHbIe YpaBHEHUS 2-TO MOPSAIKAa ¢ MOCTOSHHBIMU Kod(duimentamu. Jlu-
HelHble HEOJHOPOHbIE NuddepeHIaTbHble YpaBHEHUS 2-T0 MOPSAAKA C MOCTOSHHBIMU KO3 Qu-
LUEHTaMHU.

[lenp: Hayuutbcs ompeaensts TUN Aup(EepeHINnaIbHOTO ypaBHEHHS, BbIOMpPATh CHOCOO €ro
pelIeHus1, pemaTh, 3alUChiBasi OTBET B TpeOyeMoit hopme.

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. ()t +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. y' cosx— ysin x = sin 2x
5.x+xp+y (y+xy)=0, 10. y'tgx—y =1 15.y/+27y:e:

3aganue 2 Onpenenutb TUNBL TUddepeHIIMaNbHbIX YPaBHEHUM 2-T0 Mopsaka ¥ pemuTs ux. s
Ka)/I0T0 3aIKcaTh 001ee pelieHue.

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

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

3.9 =4y +4y =0, 9. y" +4y" +5y=5x"-32x+5 154y -3y " —y=0
4y 42y +5y=0, 10. " +y' =2y = 6x 16. " =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

[lopsoK BBINOJHEHUS: 1) MPOUYUTATH JIEKLUUIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTUUECKOT0 3aHATHS aHAJIOTHYHO.

®opmMa OTYESTHOCTH: BEITIOJIHUTH 3alaHuEC B TCTpaau 1 MOKa3aThb IMPErogaBaTeCiiro.

3ajiaHus Ui CaMOCTOATENbHON paboThl: OnpenenuTs TUIb AU PepeHIuanbHbIX YpaBHEHUN U
pemuThb ux. g Kaxxoro 3anucarhb oOliee penieHmue

2 2 1 2 d
1. 3x dx + 3y dy=0 2. A dy=0 3. al —ﬂ:0 4.i2+ ziy =0
X +5 vy +5 Mxl+1 y xInx gy I+x° y +1
In d .
s Y gy =B 6 2y 4 3y=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*

PexomeHanmy 0o BhIIOJTHEHUIO 3aIaHUIM U IOJATOTOBKE K IPAKTHUYECKOMY 3aHATHUIO:
PaccmoTtpers nmpuMepbl BBINIOTHEHUS aHAJIOTMYHBIX 3a/IaHUM, ITPUBEJICHHBIE B JIEKIMIX, B OC-
HOBHOU U JIOTIOJIHUTENBHOU uTeparype. [[oAroToBUTh BOIPOCHI MPENOAABATEINIO.
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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.

JlononHuTENbHAS IUTEPATYypa
Hanxo, I1. E. Beiciias matrematuka B ylpakHEHUAX U 3a1adax. B 2 4. U.2 :yyebHoe nmocobue asus
By30B / II. E. lanko, A. I'. [TomoB, T.5. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bex",: Beicuras
mkoJta, 2003 - 304 c.

KoHTposabHbIe BONPOCH! [JI CAMOIPOBEPKU

1. Ilepeuncaute Tunel qudpdepeHIATbHBIX YpaBHEHUH IEPBOTO HOPSAIKA.

2. 3anumure oOmMi BU Kaxa0ro Tuna nuddepeHuanbHbIX ypaBHEHUH IEPBOTO MOPSIKA.

3. Kakoii cnoco6 pelieHusi COOTBETCTBYET KakaoMmy TUMY aupdepeHuanbHbIX ypaBHEHUH 1-ro
MOPSLIIKA.

4. 3anumure GopMyasl Ui pereHus TuddepeHInaIbHbIX YpaBHEHUN BTOPOTO MOPSJIKA.

5. Yro HaszbiBaeTcs quddepeHnnaIbHbIM ypaBHEHUEM ?

6. Uto Ha3zpiBaeTCs 00muUM pemeHneM nudepeHIInanbHbIX YPaBHEHH ?

IpakTnyeckoe 3ansaTHe NeS DnemenTsl kKoMOMHaTOpHKU. Kiaccuueckoe omnpenesneHue BeposiT-
HocTH coObITus. [IponsBenenue u cymma coObituii. Anredpa coopiTuii. @opMyiia OJTHOM BEPOSIT-
HocTH U (popmyna baiieca. HezaBucruMble MOBTOPHBIE UCTIBITAHMUS.

Henb: HayunTbcss NpUMEHSATh IPU PELICHUH 3a7a4 3JEMEHThl KOMOMHATOPUKH, KJIACCUYECKOE
ompeieJIeHue BEPOSTHOCTH COOBITHSA, TEOPEMBI MPOU3BEACHUE U CYMMBI COOBITHI, (HOPMYITY TOJI-
HOU BeposiTHOCTH, (hopmyny baiieca.

3ajanue Pemuts 3amaun

1) 8 pa3nuyHBIX KHUT PacCTaBJSAIOT HayJqady Ha oJHOM moJke. HallTu BeposATHOCTH TOTO, 4TO
JIBE OIpE/IETICHHbIE KHUTH OKAXKYTCS PSAOM.

2) BeposATHOCTh MOpakeHUsI MUILIEHU U1 HEKOTOPOro cTpeiika paBHa 2/3. Eciau npu nepBom
BBICTpEJIC 3a(UKCUPOBAHO MMONAJAHUE, CTPEJIOK MOJy4daeT MpaBO Ha BTOPOW BBICTPEN MO JAPYrou
MuuieHu. BepostHocTh nopaxeHust o0eux MHILEHeN npu ABYX BeicTpenax paBHa 0.5. Haiinure Be-
POSITHOCTh IOPAKEHUS BTOPON MUILIEHU.

3) [IBoe urpaiot B Urpy: U3 siyKa ¢ TpeMs OeJIbIMU U 4 YepHBIMU IIapaMH IOOYEPEHO Hay/a-
4y BBIHUMAIOT IIapbl 0e3 Bo3BpaileHus. [lodequBIIMM cunTaeTcsi TOT, KTO MEPBBIM BBITAIIUT Oe-
a1 map. HaliTu BEpOSTHOCTH BBIMIPBIIIA JJISl UTPOKA, HAYMHAIOUIETO MEPBbIM, U JUIsl UTPOKA, Ha-
YUHAIOIIETO UT'PY BTOPBIM.

4) Cpenu nocrynammux Ha cOopky aetaneit ¢ nepsoro cranka 0.1% OpakoBaHHBIX, CO BTOPOTrO
- 0.2%, ¢ tpetbero - 0.25%, ¢ gerBeproro - 0.5%. [Ipon3BoAUTENEHOCTH WX OTHOCATCS Kak 4:3:2:1.
B3srag naynauy nerans okasanach cTaHIapTHOW. Haliure BEpOATHOCTH TOrO, 4YTO OHA U3rOTOBIIE-
Ha Ha TPEThEM CTaHKe.

[Topsa10K BBINOJTHEHUS:
1) Boigenute ocHOBHOE coObiTHe 3amauu. OmpenenuThb, MPOCTOEe 3TO COOBITHE WM COCTaBHOE
(cmoxHoe).
2) Ecniu ocHOBHOE CcOOBITHE MPOCTOE, MCIOJIb30BATh KJIACCHUECKOE OINpeAeeHHUE BEpOSTHOCTU
COOBITHSL.
3) Ecnu ocHOBHOE COOBITHE CIIOKHOE, ONIPEACTUTh BUJI U KOJTUYECTBO DJIEMEHTAPHBIX COOBITHM,
YCTaHOBUTH COOTHOIIIECHUS MEXKTy HUMH.
4) CocTaBuTh anreOpandeckoe BHIPAKEHHE, CBSI3BIBAIOIIECE OCHOBHOE M DJIEMEHTAPHOE COOBITHS.
5) Haiitu BEpOATHOCTH DJIEMEHTAPHBIX COOBITHIA.
6) Ha ocHoBanuu n.m. 3,4,5 BeIOpaTh HYXHYIO (POpPMYITY.

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

3aauus Ui cCaMOCTOSITEIILHON PA0OTEL:
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1. B uHCTpyMEHTaIbHOM SIUKE HAXOMUTCA 15 cTaHAapTHHIX U S5 OpakOBaHHBIX AeTanen. M3 smu-
Ka HayraJl BBIHUMArOT OJHY JieTallb. HaliTh BEpOSITHOCTH TOTO, YTO 3Ta JA€Talb CTAHIAPTHA.

2. Maunplin, He yMEIOIIUN YnuTaTh, pacKiaasiBaeT B psia kapTouku ¢ OykBamu A, T, E, ®, H, O, K.
Haiigure BeposSTHOCTB TOTO, YTO OH CiIy4ailHO BbUIOKUT ciioBo "KOH®ETA".

3. Habupas nomep tenedona, aboneHT 3a0bu1 3 mocnennue udpel. Y, moMHS Iuinb, 4TO OHU
pas3IuyHbI, HA4YaJl HAOUPaTh UX HayAady. HaliTu BEpOATHOCTH TOTO, YTO OH C TIEPBOTO pa3a HabepeT
HY>KHBI HOMED.

4. bubnmoTedka COCTOUT U3 JAECATH PA3IUYHBIX KHUT. [ISTh KHUT - JETEKTUBBI, TPU - TIPUKITIOYE-
HUs, B€ - (hanTacTuku. Hayran BeiOpansl Tpu KHUTH. HaliTH BEpOsITHOCTH TOTO, YTO @) 3TO KHUTH O
MPUKITIOYEHUAX; 0)1Be GaHTACTUKH U OJHA MPUKIIOYECHHUS.

5. B mexe B mpubope umeeTcs Tpy HE3aBUCHMO YCTAaHOBJICHHBIX CUTHaIM3aTopa 00 aBapuu. Bepo-
STHOCTh TOTO, YTO B ClIydae aBapuu cpaboTaeT nepBsaiil paBHa 0.9, Bropoii - 0.7, Tpetuit - 0.8. Haii-
JTUTE BEPOSITHOCTH TOTO, YTO MPHU aBapuu HE CpabOTACT HU OJIMH CUTHAIM3ATODP.

6. Onpexnenure BEpOSTHOCTh TOTO, YTO B3fTasi HayAady JeTalb OKa)XeTCsl BHICIIETO KauyecTBa, €CIIH H3-
BeCTHO, 4TO 4% Bcell IpoIyKIHHU sBIsieTcs: OpakoM, a 3/4 Bcex HeOpaKOBAaHHBIX M3JIEIHN SBISETCS TPOIYK-
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 MuimeHd. BeposT-
HOCTb ITOpaXKeHUs 00eUX MUILIEHEH Npu MBYX BhICTpenax paBHa 0.5. HalimuTe BEpOSITHOCTD MOPaYKESHHsI BTO-
pO¥ MUILIEHU.

8.  CTpenok mpou3BOAUT OJIUH BHICTPET B MHILEHB, COCTOSIIYIO M3 TpeX 30H. BeposTHOCTh monagaHus B
nepByto 30Hy paBHa 0.2, Bo BTOpyto - 0.15,. B TpeThio - 0.1. HaliIuTe BEPOSTHOCTH MMpoMaxa 1o MHUIIICHH.

PexomeHanmy 1o BhIOTHEHUIO 3a/IaHUM U OJATOTOBKE K IPAKTUYECKOMY 3aHATHIO:

BblyuuTh mopsiiok eHCTBUM MPU ONPEesIEHUN KOJIMYeCTBa ONaronpUATHBIX U KOJUYECTBA BCEX
BO3MOKHBIX MCXOJ0B. PacCMOTpeTh NpuMepsl BBITOJHEHUS aHAJOTUYHBIX 3a/IaHUM, IIPUBEICHHbBIE
B JIEKIUAX, B PEKOMEHYEMbIX UCTOYHHUKAX, B OCHOBHOW M JOTIOJHUTEIBHOM JuTeparype. [loaro-
TOBHUTbH BOIIPOCHI IIPEIOAABATEINIO.

OcHoBHas nuTeparypa
[Tucemennsiit, 1. T. KoHcnekt yiekiuii mo BeIciiel MmateMartuke : moyHbid kype / 1. T. Ilucemen-
HbIit . - 10-¢ w31, ucnp. - M.: AUPHMC-TIPECC, 2011. - 608 c.

JononHuTEnpHAS IUTEPATYypa

1) Hanxo, I1. E. Beiciiast MmareMaTuka B ynpaxHeHUsIX U 3afadax. B 2 4. Y.2 :yyeOHoe nocobue /yis
By3oB / II. E. lanko, A. I'. Tlomos, T.i. KoxeBuukoBa. - 6-¢ m3n. - M.: "Onukc 21 Bex",:
Bricor.mxk., 2003 - 304 c.
2) JlapuonoBa, O.I'. BeposrtHocTs ciydaitHoro coObITHs. Mertoaudeckue ykaszanus / JlappoHOoBa
O.I'., I'eBpaceBa C.A.. — bparck: 'OY BIIO «bpI'Y», 2008.- 48 c.
3) JlapuonoBa, O.I'. MaremaTtudeckas cratuctuka: y4ue6. nmocobue / O.I'.Jlapuonosa, C.A. I'eBpa-
ceBa. — 3-e u3. nmepepad. u goin. — bparck: 'OY BIIO «bpl'¥Y», 2008. — 66¢.

KoHTpoabHbIE BONPOCH! [JI CAMOIPOBEPKU

1. DneMeHThl KOMOMHATOPUKH: NEPECTAHOBKH, COUETAaHUs, pa3MeIleHNs (OIpPEeaesIeHUs, BbIYHCTIe-
HUE).

2. OnbIT, cOOBITHE, BUJIBI COOBITHI, 3aBUCIMOCTh, COBMECTHOCTD (OTIpeeNICHUs], IPUMEPBI).

3. Knnaccuueckoe omnpesiesieHne BEpOITHOCTH COOBITHSI.

4. AnreOpa coOBITHIA: MPOCTOE COCTABHOE, CyMMa, MPOU3BEACHHE.

5. [lonnas BepostHOCTh. PopMyna baiieca (ycioBus npumMeHeHust, GopMyIib).

6. IloBropenue ucnbiTanuii: popmyna bepuymnu, Teopembl Myapa-Jlamnaca (yci. npUMeHEHUS,

(bopMyIb).

9.2. MeroanuecKkue YKa3aHus M0 BbINOJTHEHUI0O KOHTPOJILHOM PadoThl

KonTtponbHbie paboThl MPEACTaBISAIOT COO0N CIOCOO MPOBEPKHU 3HAHUM CTY/IEHTa, €r0 yMe-
HUW W TIPEANOJIaraloT MUCbMEHHBIC OTBETHI Ha IMOCTAaBJIEHHBIE BOMPOCHI, JTUOO CaMOCTOATEILHOE
BBITIOJTHEHUE MPAKTHUECKUX 3aMaHui. [loaroToBka K KOHTPOJIBHBIM pabOTaM COCTOUT B OTBETCT-
BCHHOM BBITIOJIHEHUH BCEX JIOMAITHUX 3aJaHUN MO TUCHUILIMHE W CaMOCTOSTEIHLHON MpopaboTKe
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OCHOBHOM U HOHOHHHTGHBHOﬁ JIMTCPATYPEI, a TaK )K€ pCKOMCHAYEMBIX UCTOYHHUKOB.

Haubonee npoayKTUBHOM SBIISETCS caMOCTOSTENbHAs paboTa B OMOIMOTEKE, TJI€ JOCTYIHbI
OCHOBHBIC U JOIMOJTHUTCIIBbHBIC IICUYATHBIC U 3JICKTPOHHBIC UCTOYHUKH.

HpI/I BBIINIOJITHCHHUHW MPHUBCACHHBIX BBIIIC peKOMeHI[aHI/Iﬁ IMOATOTOBKA K 3a4YCTy U 3K3aMCHY
CBCACTCA K IMOBTOPCHHUIO U3YYCHHOI'O M COBCPHICHCTBOBAHHIO HABBIKOB NPHMMCHCHHA TCOPCTHUYC-
CKHX TT0JI0KEHUN 1 PAa3IMYHBIX METOA0B PCHICHUA K CTAHAAPTHBIM W HCCTAHAAPTHBIM 3aaHUAM.

10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U, UCIIOJIb3YEMBIX ITPU
OCYUWECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLLECCA 11O JUCHUIIJIMHE

1. OC Windows 7 Professional.
2. Microsoft Office 2007 Russian Academic OPEN No Level.
3. AHTuBHpYycHOE nporpammHoe obecneuenne Kaspersky Security.

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

Buo Haumenosanue Hepeuensv ocnognozo
3aHAMUA Ne II3
ayoumopuu obopyoosanusn
1 2 3 4
JIk JlexuronHas ayauropus - -
113 JlexunonHas aynuropus - 1-5
Kp YuranpHeiii 3a1 Nel O6opynosanue 10-I1K 15- -
2500/H67/4Gb (MmonuTOp
TFT19 Samsung);
npuntep HP  LaserJet
P2055D
CP YuranpHeii 3a1 Nel O6opynosanue 10-IIK 15- -
2500/H67/4Gb (MmonuTOp
TFT19 Samsung);
npuntep HP  LaserJet
P2055D
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IMPOMEXYTOUYHOMW ATTECTAIIUM OBYYAIOIUXCA MO TUCIUIIJINHE

Ipuiaoxenne 1

®OHJA OHEHOYHBIX CPEACTB AJs NIPOBEJAEHUSA

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne JJleMeHT

KoMmme- | komme- | Pasznen Tema DOC

TEHIIUU | TEHIHH

OIIK-2 | Croco6- o 1.1 Marpuupsl, OCHOBHbIE IIOHATHSL, BUABI | Bompock! k 3a4ery.
HOCTh & MaTpHIl, AeHCTBUS HAJl MATPUIIAMH.
npume- 2 1.2 Omnpenenutenu 2-ro U 3-ro MopsakoB, | Bompock! k 3adeTy.
HSTH CHC- § WX CBOWCTBA U BBIYHMCIICHHUSL.
TeMY s 1.3 CucreMsbl JIMHEHHBIX anreOpandeckux | Bompockl k 3a4ery.
$ynna- § YpaBHEHUI, OCHOBHBIC MTOHSTHS, (DOPMYJIbI
MEHTallb- 3 Kpamepa, merop I"aycca.
HBIX 3HA- 2 1.4 BexkTopsl, ocHOBHBIC MTOHATHSA. CHC- Bormpocs! k 3auery.
HuH (Ma- - TeMa KOOpJIMHAT Ha MPSIMOH, Ha TIJIOCKO-
TCMaTH- s CTH, B IpocTpaHcTBe. JIMHElHbIe onepannuu
YECKHX, ’§ HaJ BEKTOPaMH, UX CBOWCTBA.
€CTeCT- é 1.5 CxkanspHoe, BEKTOPHOE U CMeIIanHoe | Bompock! k 3a4ery.
BCHHOHa- - IIPOU3BEICHUE BEKTOPOB, NX CBOMCTBA U
Y4HBIX, BBIYHMCIICHHUE.
HHXKC- 2.1 ®yHKIM, OCHOBHBIC TIOHSTHSI, CIIO- Bormpocs! k 3auery.
HEPHBIX U coOBI 3a/1aHus, TIpeaes GyHKIMH, MaTeMa-
SKOHO- TUYECKHE HEOIPEAECIEHHOCTH U UX pac-
MH1E- KpBITHE.
CKHX) JUIA 2.2 bBeckoHeuHO Mamble PyHKIHH, HX Bonpocs! k 3auery.
WJICHTH- CpaBHEHHUE, 1-i u 2-if 3aMedaTelbHbIe Ipe-
uxanumy, JIeNIbl, TaOIuIla 9KBUBAIEHTHOCTEH 1 ee
dopmy- IIPUMEHEHHE.
JIMpoBa- 2.3 OmHOCTOpOHHHE MPEENbl, Herpe- Bormpocsr k 3auery.
HUA 1 PBIBHOCTH (pYHKITMH. ACHMITOTHI rpaduka
perieHus DYHKIHN.
TCXHOJIO- 2.4 3ajgauM, NPUBOIALINE K TIOHATHIO Bonpocs! k 3auery.
THICCKHUX - npousBoaHoM. [IponsBoanas GyHKIMH,
npobiem E OTIpeJIeNICHIE, TEOMETPHYECKUN U MEXaHH-
Jrecosaro- z YECKHUI CMBICII TIPOU3BOIHOM,
ToBHI- = 2.5 Tlpasuna nuddepentmposanus, Ipo- | Bompocs! k 3a4ery.
TEIBHBIX % W3BOJIHAS CTIOKHOU (DYHKIIMH, TabaHIa
u aepe- °§ MIPOM3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
B

5 . POV3BOJHBIE BBICHINX MOPSAKOB. Bomnpocs! k 3auery.

BATOLIIX S 2.7 OcHoBHBIE TeOpeMbl TU(depeHIIn- Bomnpocs! k 3auery.
TIpOH3- 2 AJILHOr0 MCYUCIICHNUS
BOJICTB N

2.8 Heo0XxoauMble U AOCTATOYHBIC YCIIO0-
BUsI MOHOTOHHOCTHU M 9KCTpeMyMa QyHK-
005054

Bonpocs! k 3audery.

2.9 BrITyKI0CTh, BOTHYTOCTH, TOYKH TI€-
peruba rpaduka GyHKIUU.

Bonpocs! k 3audery.

2.10 Anroput™ uccienoBaHus QYHKIIHU U
IIOCTPOCHUE MaKeTa ee rpaduka.

Bonpocs! k 3audery.

2.11 ®ynkImy, 3a1anHbie HesIBHO. KpuBEBIE
2-ro mopsiika: OKPY>KHOCTh, JUIHIIC, TH-
nepOoJia, mapaboiia.

DK3aMeHaIMOHHEIE BOIIPO-

ChI.

2.12 OyHKIIUY HECKONBKHUX MepEMEHHBIX,
OCHOBHBIE TIOHSTHUSI, 00JIACTh ONPE/IEICHUS,
FEOMETPUYECKUH CMBICIL.

DK3aMeHaIMOHHEIE BOIIPO-

ChI.




2.13 ®ynkIun B podeccruoHaIbHON cde-
pe

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

2.14 YacTusle mpou3BoaHbIe 1-T0 1 2-T0
nopsika, Hanboneliee u HauMeHblee
3Ha4YeHue QYHKINU JABYX TIEPEMEHHBIX B
obnacTy.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

2.15 HeonpeneneHHBIN UHTETPA, ONIPEIe-
JICHWE, CBOWCTBA, Ta0JIHMIIA HHTETPAJIOB.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

2.16 OcHOBHBIE METOABI HHTETPUPOBAHUA:
110 YacCTSIM U IOJCTaHOBKOI.

DK3aMeHaIMOHHEIE BOIIPO-
CBI.

2.17 ParnnoHajbHbIe TIpOOU, OCHOBHBIE I10-
usatust. [Ipocreiimme npobu, MX HHTETPHU-
poBaHUe. AIITOPUTM UHTETPUPOBAHHUS pa-
IIMOHAJILHBIX POOEH.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

2.18 NHTerpupoBanue HEKOTOPBIX Uppa-
HUOHATHHBIX M TPUTOHOMETPUYIECKUX

GyHKINH.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

2.19 OnpeneneHHbIN HHTETPA: OIpEeIie-
HUE, CBOHCTBa, (opmyna HeroToHa-
JleiiOHuUIIa, METOIBI MHTETPUPOBAHHMSL.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

2.20 I'eoMeTpuaecKue MPUITIOKECHUSI OIpe-
JIEIEHHOT'0 WHTErpaa.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

2.21 luddepennmanbabie ypaBHEHHSI, OC-
HOBHBIC IOHATHSA, U D epeHIInaTbHbIC
ypaBHEHUs 1-TO Mopsijika ¢ pa3aeieHHbIMU
W pa3JIeISIFONIMMHUCS TIepEMEHHBIMH.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

2.22 OnHoponHbie U uHeiHbIe Tudde-
pEHIMANbHBIE YpaBHEHHUs |-TO MopsiiKa.
Huddepennmansupie ypaBHeHus1 bepay-
JIH.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

2.23 Teopust TUHEHHBIX OTHOPOIHBIX
nrddepeHuaIBEHBIX ypaBHEHUH 2-T0 T0-
ps/IKa € TIOCTOSTHHBIMU KO3 (UIIEHTaMH.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

2.24 Teopus TUHEHHBIX HEOTHOPOTHBIX
nddepeHuaIBHBIX ypaBHEHUH 2-T0 TI0-
ps/IKa € TTOCTOSSHHBIMU KO3 ((UIIMEHTaMH.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

3. TCOpI/Iﬂ BCpOﬂTHOCTCﬁ U MaT€MaTH4YCCKasl CTaTUCTHKA

3.1 DneMeHTH KOMOMHATOPHKH: OCHOB-
HBIC OMpE/IENEHUs, [Ba MPaBrUia KOMOMHA-
TOPHKH.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

3.2 CiyyaliHble COOBITHS, MX BHJIbI, KJlac-
CHYECKOE ONpe/e/iCHUE BEPOITHOCTH CO-
OBITHS.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

3.3 Anrebpa cobwituii. [Ipon3sBenenue u
CyMMa COOBITHH.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

3.4 @opmyna MOIHON BEPOSTHOCTH U
(dhopmyisl batieca.

DK3aMeHaIMOHHEIE BOIIPO-
CBI.

3.5 He3zaBucumeble MOBTOPHBIE UCITBITA-
HUAL

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

3.6 Cnyuaiinas BennarHa. OCHOBHEIE
noHsATHs. OYHKIMS pacnpeieeHus 1
(YHKIIUS TUIOTHOCTH PaclpeieeHusl.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

3.7 YmucnoBble XapaKTEPUCTUKU CITydaii-
HOI BEJTMYMHBL. 3aKOHBI paclpeneneHns
HENPEPbIBHON CITy4ailHON BENUYUHBI.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.

3.8 IlpemMer u 3ama4ll MATEMATUUECKOM
cratuctukd. OCHOBHBIE OOBEKTHI U ITOHS-
tusi. COop uHpOpPMALIUK U TIEpBUYHAS 00-
paboTka BEIOOPKH.

DK3aMeHaIMOHHEIE BOIIPO-
CHI.
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3.9 CratucTuueckue OleHKH IapaMeTpoB
reHEepaJIbHOM COBOKYNIHOCTH

ChI.

DK3aMeHaIMOHHEIE BOIIPO-

3.10 CratucTtudueckue pacuersl B nmpodec-
CHOHAJIBLHOH cepe

ChI.

DK3aMeHaIMOHHEIE BOIIPO-

2. BOHpOCbI K 3a9€TYy, IK3aMCHAIIMOHHBIE BOIIPOCHI

Komnerenuuu Ne u
Ne 1 BOITPOCHI K 3AYETY
HaUMEeHOBaHUe
n/n 1 kypc
Kon Onpenesienune pasaena
1 2 3 4 5
1. OIIK-2 CrocoOHOCTh 1. ManI/IIIH, OCHOBHBIE ITOHATHSA, BUJBI 1. Jlunetinas un
IPUMCHATL CUCTCMY | MaTpHll, NEUCTBUS HaJ MaTpHULIaAMH. BEKTOpHAast anre6pa
(yHIaMEHTANBHBIX | 2 Onpenenuteny 2-ro u 3-T0 MOPSIKOB, UX

3HaHUU (MaTeMaTH-
YECKUX, ECTECTBEH-
HOHAYYHBIX, HHXKE-
HEpPHBIX U 3KOHO-
MUYECKHX) s
HUICHTU(UKALINY,
(dhopMyIHpOBaHUS U
pEeIIeHUs TEXHOIIO-
THYECKUX MPOo0ieM
JIeC03aroTOBUTEIb-
HBIX U JiepeBoriepe-
pabaThIBAIOIIMX
MTPOU3BOJICTB

CBOMCTBA 1 BHEIYHCIICHUS.

3. CucreMbl JIHHEHHBIX  anreOpamvIecKux
YpaBHEHHUH, OCHOBHBIC TOHSTHS, (HOPMYIIBI
Kpawmepa, meron ["aycca.

4. Bekropsl, ocHOBHbIE MoHATHA. CHcTeMa
KOOpAMHAT Ha IPsIMOH, Ha MIJIOCKOCTH, B MPO-
cTtpaHcTBe. JIMHElHbIE omepaluyu Hajl BEKTO-
paMH, UX CBOWCTBA.

5. CkamsipHOe, BEKTODHOE M CMEIIaHHOE
MPOU3BE/ICHUE BEKTOPOB, UX CBOWCTBA U BbI-
YHCIICHHE.

6. OyHKIHs, OCHOBHBIC MOHSTHS, CIIOCOOBI
3a1aHus, npeaen (QYHKIHYA, MaTeMaTHYeCKHe
HEONPEIEICHHOCTU U UX PACKPBITHE.

7. BeckoHeuHo Manble (GYHKIIUH, UX CpaBHE-
Hue, 1-i u 2-1 3aMedaTenbHbIC PE/eibl, Ta0-
JIMIIa SKBUBAJIEHTHOCTEH U €€ MPHUMEHEHHE

8. OMHOCTOpOHHHE MpeNeNbl, HEIpPepbIB-
HOCTh (pyHKIMH. ACUMNTOTHI rpaduka QyHK-
1K

9. 3amaum, NpUBOJSIINE K MOHATHIO MPOM3-
BoaHoi. I[lpomsBomHas (YHKIMH, Ompenene-
HHE, TEOMETPUYECKMH M MEXaHUYECKHI
CMBICJI IPOU3BOTHOM

10.TTpaBwna auddepeHnnpoBanHus, MTPOU3-
BOJHAS CJIOXHON (YHKIMH, TaOJIuIla IPOH3-
BOJIHBIX OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHIA.

11.TTpousBoaHbIE BBICIIHMX ITOPSIKOB

12.0cHoBHBIE TeopeMBI au( G epeHITHaTBEHOTO
HCUHCITCHHSI

13.Heobxoaumbie ¥ OCTATOYHBIC YCIIOBHSI
MOHOTOHHOCTH H 9KCTpeMyMa (DyHKIIUH

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

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

2. MaremaTtnue-
CKHUH aHaJINu3
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Ne n

Ne Kommerenunn 3K3AMEHALIMOHHBIE BOITPOCHI HaHMeHoO-
n/n Kox OmnpeneJte- 2 kypc BaHHe
HHUE pasaejia
1 2 3 4 5
1. OIIK-2 | CrocoOHocts | 1. ®ynkuuu, 3amaHHble HessBHO. Kpuble 2-ro mopsaka: | 2. Marema-
MPUMEHSTh OKPYXHOCTb, 3JUIUIIC, THIIepOoIia, mapadora. THYECKUI
cucreMy GyH- | 2.  DYHKIUH HECKOJIBKHX TEPEMEHHBIX, OCHOBHBIC TTOHS- | AHAJIN3
JlaMEHTAaITb- THS1, 00J1aCTh ONpeIeNIeH s, TEOMETPUIECKUI CMBICI.
HBIX 3HAHUH 3. @yHkuuu B npodecCHOHaIbHON chepe.
(MatemaTHde- |4 UYacrTHble MPOM3BOMHEIC 1-r0 M 2-r0 mopsiaka, Haw-
CKHX, €CTCCT- | Gonplliee M HAaMMEHbIIIee 3HaYCHHWE (YHKIUHM JIBYX TIepe-
BCHHOHAY'- MEHHBIX B 00J1aCTH.
HBIX, HHIKC- 5. HeompeneneHHblit MHTErpaj, ONpeaeieHre, CBOUCTRA,
HCPHBIX 1 TabJINIIa OCHOBHBIX HHTETPAJIOB.
SKOHOMHUME- 6. OCHOBHBIE METOJbI MHTEIPUPOBAHHUS: IO YACTIM H
CKHX) JULst [IOJICTAHOBKOIA.
nrenTAduKa- 7 PanmonainsHble  poOW, OCHOBHBIE MOHATHS. [Ipo-
u, OpMY- | crejimme Ipo0u, MX WHTETPUPOBAHME. AJTOPUTM HHTET-
g?&%iiiﬂfez_ PUPOBaHNS PAIIMOHAIIBHBIX IPOOEH.
8. HuterpupoBaHHe HEKOTOPHIX HPPAUOHAIBHBIX H
HOJIOTHICCKHIX | 1hyronoMeTprueckiX QYHKIHH.
mpodem se- 9. OmpeneneHHBIl WHTETpAN: OMPENCICHUE, CBOICTBA,
CO3aroToBH- ¢dopmyna Herorona-JIeiiOHUIIA, METOIbI HHTETPHUPOBAHMUSL.
TCIBHBIX 1 10. T'eomerpuueckue MPUIOKEHHS OMpPEAETIEHHOr0 NHTe-
ACPEBOMEPE- | |\
1131? E;T;’;zif__ 11. Jduddepenunansubie ypaBHEHHsI, OCHOBHBIC TIOHSTHS,
BOJICTB muddepeHuabHble ypaBHeHUS 1-ro mopsiika ¢ pasje-
JICHHBIMHU M Pa3JICNSIONIMMUCS ITePEMEHHBIMH.
12. OnHoponHbie U NUHEIHBIE TUdQepeHTnaIbHbIE
ypaBHeHus 1-ro nopsiika. Jnddepennnanbubie ypaBHEHHS
bepnyiu.
13. Teopus TUHEHHBIX OXHOPOIAHBIX MH(PepeHITUATEHBIX
YpaBHEHHUH 2-TO MOpsIIKAa C MOCTOSHHBIMH K03 duimeH-
TaMHU.
14. Teopus JIMHEHHBIX HEOJHOPOAHBIX IH(QepeHnab-
HBIX YpaBHEHHH 2-T'0 TIOPSIKa C TIOCTOSHHBIME KO3 PHIIN-
CHTaMH.
1. DneMeHTHl KOMOWHATOPHWKH: OCHOBHBIE ompenencHus, | 3. Teopus
JIBa ITPaBHJIa KOMOMHATOPHKH. BEPOSITHO-
2. Cryuaiiable cOOBITHS, UX BHUJIBI, KIIACCHUECKOE Ompesie- | CTEl U Ma-
JICHWE BEPOSTHOCTH COOBITHS. TeMaTuye-
3. Anrebpa coObituii. [IponsBenenre u cymma coOOBITHIA. CKasi CTaTH-
CTHKa

4. ®opMyna MoIHON BepOsSTHOCTU U GopMyibl baiieca.

5. He3aBrcrMble IOBTOPHBIEC UCIIBITAHMSL.

6. Cryuaitnas BenmuunHa. OcHOBHBIE TOHATHS. DyHKIUA
pacnpeneneHus U QyHKIHSI TUIOTHOCTH pacrpe/ielCHHS.

7. UucnoBbie XapaKTEPUCTUKH CITyYalHON BEIMYHHBI. 3a-
KOHBI pacIpeeneHys] HENPEepbIBHOW CIIy4ailHOW BeIU4M-
HBI.

8. IlpemMer m 3amaun MaTeMaTwdeckoi cratuctuku. Oc-
HOBHBIC 00BEKTHI M HOHATUA. COOp MH(DOpMAIMU U Tep-
BUYHAsE 00pabOTKa BEIOOPKH.

9. CtaTUCTHYECKHE pacueThl B IPOeCCHOHANIbHOM chepe

10. CraTtucTH4ecKkue OIEHKH IapaMeTpoB TeHepaIbHOMH
COBOKYITHOCTH
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3. Onucanne nokasareJsjiedl 1 KpuTepueB OLlEHNBAHUS KOMIIeTeHIIHiA

IHoka3zarean Ouenka Kpurepuu
3Hath CB00OOTHO ¥ YBEPEHHO HAXOAUT JIOCTOBEPHBIC HCTOY-
OIK-2 HUKHU UH(POPMAIIUH, ONIEPUPYET NPEIOCTABICHHON HH-
- BHJIBI M CH‘EHH@HKY MCTOYHHIKOB (hopmarireit, OTIMYHO BIajJeeT HaBBIKAMH aHAIN3a U
AOCTOBCPHOM MaTCMATHICCKOM cuHTe32 HH(OPMAIINH, 3HAET BCE OCHOBHBIE METOIBI
nHpopmanmy, (yaeOHUKH, yaeo- .
. peleHus mpodIieM, MPeayCMOTpEHHbBIE ya4eOHOH Tpo-
HBIC HOCOGI/IH, KOHCIICKTHI JICKIIUU, o 6K -
TpaMMOM, 3HAET TUITUYHBIC OMTUOKH U BO3MOYKHBI
WHTEpHET, HaYYHbIE CTATbH). OT1Tau4HO pamMMon, 3HacT © OU 93 0 ©
- OCHOBHBIE MATEMATHUCCKHE O~ CIIOXHOCTH MPH PEIICHUH TOH MIIM WHOM MPOOJIEMBI 1
HSTHS ¥ METO/BI HCCIIeOBAHN, crocobeH BrIOpaTh U 3 (HEKTUBHO MPUMEHUTH a1eKBaT-
0COOEHHOCTH UX IPUMEHUMOCTH B HBIN METOO pCIICHUSA KOHerTHOﬁ HpO6ﬂeMBI HIJIN
Pa3HBIX HAyYHBIX 00JACTSX, CIIe- yuebHol 3aaun. [IeMOHCTPHPYET Ha BEICOKOM YPOBHE
UMUKy MATeMaTHIECKHX CHMBO- HaBbIKU BBITOJTHEHUS pacueToB U BbruucieHui. ['pa-
JIOB. MOTHO HCIIOJIL3YET IIPH 3TOM BO3MOKHOCTH BBIYMCIIH-
gll‘;‘;{"} TENBHBIX YCTPOMCTB U HH()OPMAIIMOHHBIX TEXHOJIOTHH.
B B 0osIbIIMHCTBE ClTydaeB CIIOCOOCH BBISIBUTDH JOCTOBEP-
- OCYIIECTBILITH IEICHANPABIICH-
- N HbIC ICTOYHHKH WHPOPMAIK, 00padboTaTh, aHATU3UPO-
HBIN ITOUCK MaTEMAaTUYCCKOU UH-
(bOPMAIIHH; HCTIONH30BAT PATHY- BaTh M CHHTE3UPOBATH MPEIUIOKEHHYIO HHPOPMAIIHIO,
Hble HCTOYHUKY HH(OPMALIHH B BBIOpATh METOJ PElIeHHUs IPOOJIEMBbI M pemnTh ee. J{o-
cBOel paGOTe; MIPOBOJIUTH aHAIH- IMyCKacT CAMHUYHBIC CCPLE3HBIC OILIMOKH B peICHNU
THYeCKue 0030phl HHPOpPMALIUY: Xopouo HpOGHeM, HCHBITBIBACT CIIOKHOCTU B PEAKO BCTpLCUAIO-
CTPYKTYpHUpPOBaTh, MUHUMHU3HUPO- IUXCS WK CIIOKHBIX CITydasx peiieHus npodieM, He
BaTh, BBIACIIATH ITIABHOC, yCTaHAB- 3HAET TUMHYHBIX OIMIMOOK M BOBMOXHBIX CIIOKHOCTEH
JIUBATH CBA3H MEXK Y 0a30BBIMH MIPH PEIICHUH TOH WM WHOW IpoOiieMbl. JleMOoHCTpUpYy-
SJICMCHTaMH. . €T Ha IOCTATOYHOM YPOBHE HABBIKH BBITIOIHEHHUS pac-
- H HOBC HAUJACHHOU UH Ma- o
& OCHOBC HAHJICHHO q)?p a YeTOB M BhIYHCIEHUH. V3penka ncnoiabp3yer mpu 3ToM
Oun BI)IGI/IpaTI) OIITUMAJIBHBIN CIIO- o
N BO3MOXHOCTH BBIYHCIIMTEILHBIX YCTPOMCTB U HHOP-
co0 perreHuss MaTeMaTHICCKOM .
HpO6J'IeMI)I WK 3aJa494; aHaJIu3u- MalHOHHBIX TCXHOIOTH.
POBATH [IOJyYEHHBIE PE3YILTATHI 1 JHomyckaer omuOKH B ONPEICIEHUH JOCTOBEPHOCTH
JlenaTh Ha UX OCHOBE BBIBOJIBI. HCTOYHUKOB I/IH(I)OpMa]_H/II/I. ﬂeMOHCTpI/IpyeT Ha HU3KOM
- TPaMOTHO IIPUMEHATH OCHOBHBIE YPOBHE CITIOCOOHOCTh IPUMEHSTh TEOPETHUECKUE 3HA-
MaTeMaTHYECKHE CUMBOJIBI, IIOHS- YaoBiae- | HUS K KOHKPETHOMY (akTHUeCKOMY Matepuany. B or-
THS1 U METOZIBI MCCIIC/IOBAHHS. TBOPHU- JeTTBHBIX CITy4asX CIIOCOOEH MPaBUIILHO PeliaTh TOIBKO
Bnagers TeJIbHO TUIIMYHBIE, HanboJee YacTo BCTpevaronpecs mpooiie-
OIIK-2 MBI, 33/1a4H B KOHKpETHON o0nacTu. JleMoHCTpUpyeT Ha
- Ipy€éMaMu BU3yaJn3aliui UH-
HU3KOM yYPOBHE HABBIKH BBHITTOJTHEHHSI pACU€TOB U BbI-
(dbopmarmu: IpeaCTaBICHUE B BUIC -
YHCIICHHH.
rpauKoB, CXeM, TaOJIHII. —
- TeXHMKAMH BBINOJHEHHS PAcHe- Hecriocoben ocymiecTBIsATh MOMCK HEOOXOJMMOM WH-
TOB U BBIUMCIIEHUH, HAaBBIKAMU Hey}IOB- (I)OpMaHI/H/I, 06pa6aTBIBaTB I/IH(I)OpMa]_H/HO, HC UMCCT Ha-
MaTeMaTH4ecKoi 0OpaboTku pe- JIeTBOPHM- | BBIKOB aHaJIM3a U CUHTE3a, HE 3HACT METOHOB PELICHUSA
3yJbTATOB U3MEPEHHUI ¥ BHIUKCIIE- TeJbLHO mpo0JiieM, 3aa4, He MOXKET peliaTh MpoOIeMbl, 3a1a4H.
HUM, IpeJCTaBICHUS pPe3yabTaToB He BnageeT TEXHUKOM BBEIUMCICHHUM.
B TpeOyeMOM BHJIE.
- HaBbIKaMU pCIICHUSA 3a/ia4 U3
Pa3HBIX 00JacTeil MATEMaTHKH.
- HaBbIKaMH HCIIOJIB30BaHUSA U3MEC- o
3auyteno | JlemoHCTpHpyeT Oosee MOMIOBHHBI MOKa3aTenel Ha Jjoc-
PUTCIBHBIX W  BbIYUCIWUTEIBHBIX
yCTPOICTB, HH(OPMAITHOHHBIX TaTOYHOM U BBICOKOM YpOBHE
TEXHOJIOT U JJI BBITIOJTHCHUA pac-
4YCTOB, BI)I‘II/ICJ'ICHI/II‘/'I, COCTaBJICHUA
U OohOpMIICHHSI PE3yNbTaTOB pe-
ICHHUSI 3a/1a4.
He 3aure- | JleMoHCTpupyeT OOJBIIMHCTBO MTOKa3aTelell Ha HeaoC-
HO TaTOYHOM U KpaifHe HU3KOM YPOBHE
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4. MeToanueckue MaTepuaJibl, ONpeaACIAIOIIME MMpoUcaAyPbl OCHUBAHUA 3Hal—lﬂﬁ,
yMeHHﬁ, HABBbIKOB H OIIbITA J1€ATCIBHOCTH

JucuumniuHa MaremaTrka HanpaBiieHa Ha O3HAKOMJIEHHE 00Y4aroIUXCsl C MECTOM U POJIBIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOW KyJIbType U UCTOPUU; HA MOJYyYECHHE TEOPETUUECKUX
3HAHUM U MPaKTUYECKUX HABBIKOB IPHUMEHEHHUS CUCTEMbl (PyHIaMEHTalIbHBIX MaTeMaTHYECKUX
3HaHMUM U uACHTUDUKaLMK, POPMYIUPOBAHUS U PELICHUS TEXHOJIOTMYECKUX IpobsieM B mpodec-
CHOHAIBHOM cepe, a TakKe OCYIIECTBICHHS TOUCKA, XpaHEHHs, 00pabOTKH U aHanu3a uHpopma-
LMY U3 Pa3INYHbIX UCTOUYHUKOB U IPEJCTABJICHUS €€ B COOTBETCTBYIOLIEM BUJIE U JUISL UX Aallb-
HEHIIIEero UCIOIb30BaHUs B IPAKTUYECKOM e TEbHOCTH.

N3ydenue nucuumivnabl MaremaTuka npeycMaTpuBaeT:

— JIeKUuH,

— MPaKTUYECKUE 3aHATHS;

— KOHTpOJIbHBIE PabOTHI;

— 3a4eT;

— DK3aMeEH;

— CaMOCTOATEIbHYIO paboTy CTyA€HTa B 00bEMax 4YacoB, COOTBETCTBYIOILUX Y4eOHOMY
IUIaHY HampaBiIeHUs.

B xone ocBoenust paznena 1 «JIuneiinas u BekTopHas anreOpa» CTYJIEHTbI JOJKHbBI YSICHUTD
UJeM MaTeMaTU4YEeCKOro MOJIEIUPOBAHUS B MPOCTPAHCTBAX Pa3HbIX U3MEPEHUM U MPUMEHEHUs Me-
TOJOB JIMHENHOHN ayireOpbl U TEOPUH BEKTOPOB B PELICHUH 3a/1a4 MPO(GECCHOHATBHON MPAKTUKH.

B xone ocBoenus pasnena 2 «MaremMaTH4eCKUN aHAIN3» CTYIAEHThl OCBAaMBAKOT OCHOBHBIE
IIpUEMBbl U METObl IOCTPOCHHUS U aHAJIM3a JUHAMHUYECKUX MOJIEIeH.

B xone ocBoenus paznena 3 «Teopust BEpOATHOCTEM M MareMaTU4YecKasi CTATUCTUKAY CTY-
JIEHTBI 3HAKOMSATCS C CUTYyallUsIMH CJIy4allHOCTHU U 3aKOHOMEPHOCTH U 3aKOHAMHU UX MPOSIBICHUS.

CryneHTtaM HEOOXOJMMO OBJIAJIETh HAaBBIKAMM W YMEHUSMU HIPUMEHEHUS H3YYEHHBIX
METO/I0B JUIsl pa3pabOTKU U peanu3aluu MpodeccnoHalbHO OPUEHTUPOBAHHBIX POEKTOB B MOCIIE-
yIOIIeH y4eOHOU NeITeTbHOCTH.

B nporuecce n3ydyeHust JUCHUIUIMHBL PEKOMEHIyeTCs Ha IEpBOM dTarie oOpaTuTh BHUMaHUE
Ha CHelU(pUKY MAaTEMaTHYECKIX TEKCTOB U YMEHHE BbIOMPATh METO/Ibl PEIICHUS Pa3IMYHBIX 331a4.

OBnazneHue KIIOUYEBBIMU MOHITUAMH SIBJISIETCS OCHOBOM YCBOEHHUSI yueOHOTO MaTepuana Io
JTUCLMILINHE.

[Ipu moaroToBke K 3a4eTy U dK3aMeHy 0co00e BHUMaHUE HEOOXOAUMO YIEIUTh PEKOMEH-
JalMsIM 1 3aMeYaHusIM IpernojaBaTeiiel, BeAylUuX ayAUTOPHbIE 3aHATHS MO TUCIUILINHE

B nponecce npoBeneHUs MpakTUUYECKUX 3aHATUNA MPOUCXOAMUT 3aKperuieHue 3HaHUM, Qop-
MHUPOBaHHE YMEHHI U HaBBIKOB IIPUMEHEHUS Pa3IMYHBbIX METOJIOB PEIIEHUsI CTaHAAPTHBIX MaTeMa-
THYECKUX CUTYaLH.

CamocrosaTenbHyI0 pab0oTy HEOOX0IMMO HAYMHATh C YTCHHS JICKITUH 1 YICOHUKOB.

B nporecce koHCynpTanuu ¢ npenojanBareneM oOy4yarouuiics BISICHIET HaJln4yKe npoOesioB
B 3HaHMSIX U cioco0ax pelieHus pa3HbIX CUTYaIUil.

Pabora ¢ nuteparypoil sSBisSeTCS BaXKHEUIITUM 3JIEMEHTOM B NOJYYEHUH 3HAHUH O AUCLUI-
muHe. [Ipexne Bcero, HE0OX0IMMO BOCHOJIb30BaTHCS CIIMCKOM PEKOMEHAYEMOMW MO JTaHHOM JUCIH-
IUIMHE JTUTEpaTypoi. JJONOTHUTENbHBIE CBEICHUS 110 U3y4aEeMbIM TEMAaM MOYKHO HAWTH B IEPUOIM-
yecKoil meuatu u MuTepHere.

[IpenycMoTpeHO MpoBeleHUE AYAUTOPHBIX 3aHSATUNA B BUJIE PA3HOOOPA3HBIX TPEHUHIOB U
CUTYaIHi OOIIEeHUsI B COUCTAHUH 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, MUPOBOM KyJIbType W HUCTOpUU; (POPMUPOBAHUE JTUYHOCTH
oOyuarouuxcs, pa3BUTHE WX HMHTEIIEKTAa U CIOCOOHOCTEH K JIOTMYECKOMY M alrOpPUTMUYECKOMY
MBIILJIEHHIO.

OO0yueHre OCHOBHBIM MaTEMaTUYECKUM METOJIaM MPECIIEYET 1IeJIb Pa3BUTHSI CTIOCOOHOCTEH
MPUMEHATh cUcTeMy (yHIaMEHTAIbHBIX MAaTEMaTUYECKUX 3HAHUM JUIs UIEHTHUPUKALUU, popMy-
JIMPOBAHUSA U PELIECHUS TEXHOJOTHYECKUX MPOo0IeM B 001acTu NpoeccuoHanbHOM AEATEIbHOCTH, a
TaK)Xe OCYILECTBIATh IOUCK, XpaHEeHUe, 00pabOTKy U aHaIu3 MH(OpPMALMK U3 Pa3IUYHBIX UCTOY-
HUKOB U IIPEJICTAaBIISITh €€ B COOTBETCTBYIOILLEM BUJIE

3ajauy AUCUUIUIMHBI COCTOAT B TOM, YTOOBI HA IPUMEpPAX MATEMAaTHUYECKUX IOHATUH 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 MaTeMaTUYeCKOTro 00pa3oBaHusi, HEOOXOIUMBIN A7 pa3BUTHUS Mpodeccuo-
HaJIbHBIX KOMIIETEHLUH U JUIsl U3Y4YE€HHUS MTOCIEIYIOMNX AUCIUIUIHH.

2. CTpyKTypa IMCUMILIUHBI

2.1 Pacnpenenenue TpyJIO€MKOCTH MO OTAEIbHBIM BHUJAM y4EOHBIX 3aHSITHM, BKIHOYAs CaMOCTOS-
TenbHyI0 padoty: JIk.- 20 vac., [13 - 24 gac.; CP - 375 yac.
OO6mast TpyI0€MKOCTh JUCIHUIUIMHBI COCTaBsieT 432 yaca, 12 3a4eTHBIX eIUHUIL

2.2 OCHOBHBIC pa3/Ieibl TUCIUTIITUHBI:

1. Jlunelinast u BEeKTOpHas anredpa
2. MaremMaTU4eCcKuil aHaIu3
3. Teopust BEpOSATHOCTH U MaTEMATHYECKas CTATUCTHUKA

3. [lnanupyembie pe3yJbTaThl 00yueHUs (MepevyeHb KOMIeTeHIHii)
[Tponecc n3ydenus: AMCUMUIUTHMHBI HAMpaBjieH Ha (POPMHUPOBAHKE CIEAYIOMNX KOMIIETCHITHI:

OIIK-2 — crnocoOHOCTh MPUMEHSTh CUCTEMY (PYHIaMEHTAIbHBIX 3HAHUM (MaTeMaTUYECKUX, ECTECT-
BEHHOHAYYHbIX, HH)KEHEPHBIX U IKOHOMUYECKHUX) I UACHTUPUKALUHU, (POPMYIUPOBAHUS U pelLle-
HUS TEXHOJOTMYECKUX MPOOJeM JIeCO3arOTOBUTEIbHBIX U JiepeBorepepadaThIBAIOIINX POU3-

BOJCTB.

4. Buapl NpoMeKyTOYHOI aTTeCTAllMU: 3a4eT, SK3aMEH.
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Ipuiaoxenne 3

Ilpomokon o 0onoanenusax u usmMeHeHuax ¢ paboueil npozpamme
Ha 20 _-20__ yueoHwlit 200

1. B paGouyto mporpaMMy Mo JIUCHUILTAHE BHOCATCS CIAEAYIOIINE TOMOTHEHHUS:

2. B pabouyro nmporpamMmy Mo AUCITUTUTMHE BHOCSITCS CIICIYIONINE U3MEHEHUS:

[IpoTokon 3acenanus xadeapbl MaTeMaTuKu Ne  OT «_ » 201 1.,

(paspabomuux)

3aBeqyronuii kadenpoit

(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
®OC
KOMIIe- KOMIIe- Pazgen Tema
TEHIINH TEHIIMH
OIIK-2 | Crioco0O- 1.1.MaTtpu1ibl, OCHOBHBIE MTOHSITHSI, BUIBI MATPHUIL, NeHCTBUS | Tect
HOCTb s HaJl MaTpUL[AMU. KonrponbHas
prMe- SE) _ paboTa
HSITE CHC- = 1.2.0npenenurenu 2-ro U 3-T0 MOPSIKOB, UX CBONCTBA U Tect
Temy 5 BBIYHCIICHHSI. KonrtponsHas
byHa- g _ pabota
YHA e 1.3.Cucrembl IMHEHHBIX anreOpanveckux ypaBHEHH, Oc- Tect
MCHTaJIb § HOBHbIE MOHsTHS, popMynbl Kpamepa, meton ["aycca. KonrtponsHas
HBIX 3Ha- = pa6ota
Huii (Ma- = 1.4.Bextopsl, ocHOBHBIE MOHATHA. CucteMa koopauHat Ha | Tect
TeMaTHu- :E MIPSIMOM, Ha IJIOCKOCTH, B IpocTpaHcTBe. JIuHelHsle onepa- | KoHTponbHas
YECKUX, = LINH HaJl BEKTOPAMH, UX CBOMCTBA. pabora
ecTecT- = 1.5.CkansipHoe, BEKTOpHOE M CMelIaHHOe IpousBeneHue | Tect
BEHHOHA- - BEKTOPOB, UX CBOIMCTBA U BBIYHCIICHHUE. KonrtponsHas
Y4YHBIX, pabora
HHKe- 2.1.®yHKUMs, OCHOBHBIE IOHATHSA, CIIOCOOBI 3amanus, npe- | Tect
HepHBIX 1 Jen (QYHKIHMW, MaTeMaTHYeCKHue HeolpeaeneHHocTH M uXx | KoHTponmbHas
SKOHOMI- PacKphITHE. _ _ pabota
2.2.beckoneyHo Maible GyHKIMH, UX cpaBHeHue, 1-i u 2-it | Tect
HCCKHUX) 3aMeuaTeNbHbIe Mpeesbl, Tabaula SKBUBaNIeHTHOCTel U ee | KoHTpoibHas
A MIPUMEHEHHE. pabora
UICHTHA- 2.3.01HOCTOPOHHHE TpEeAeNbl, HenpephlBHOCTh (yHKuUH. | KoHTpoibHas
ukanuy, AcuMnTOTH rpaduKa HYHKIHH. pabora
dopmy- 2.4.3a1aum, TPUBOSIIKE K TOHATHIO Npou3BoHON. [Ipous- | KoHTponbHas
JIMpoBa- BOJHAsl (DYHKIMH, ONpeJesieHne, TeOMEeTpHUecKuid 1 Mexa- | pabora
HUSA U HUYECKUI CMBICT POU3BOAHOM,
pelieHus 2.5.11paBuna auddhepeHIMpoBanus, MPOU3BoaHas ciaoxHoH | KoHTponbHas
TEeXHOJIO- (yHKIMHU, TaOIIUIIA TPOM3BOIHBIX OCHOBHBIX AJIEMEHTApHBIX | padora
THYECKUX bynKupit.
1poGiieM - 2.6.]Ipon3BoHbIE BBICUIMX ITOPSIKOB. KonrtponsHas
= pabota
Jiecos3aro- =
TOBHI- T 2.7.OCcHOBHBIC TeOPEMBI TU(GEPEHITNATHHOTO UCUUCITICHUS KonTponbHas
= pabota
TCIBHEIX % 2.8.HeoOxomumble ¥ 1OCTAaTOYHBIE YCIIOBHsI MOHOTOHHOCTH | KoHTpoibHas
1 Aepe- ] ¥ SKCTpeMyMa (QYHKIHH pa6ora
BOIEpE- E 2.9.BBIITyKIIOCT, BOTHYTOCTb, TOYKM THeperuda rpaduka | KoHTposibHas
pabarsI- z G yHKIUU. pabota
Barommx & 2.10.Anroput™m uccnenoBanus QyHKIUHM U mocTpoeHne Ma- | KoHTposbHas
TIPOU3- E KeTa ee rpaduka. pabota
BOJICTB o 2.11.®ynkimy, 3ananHble HesiBHO. KpuBwle 2-ro mopsnka: | KoHrponbHas
OKPY>KHOCTB, JUTHIIC, THIIepOOIIa, mapadona. pabota
2.12.OyHKIIMM HECKOJBKUX INEpEeMEHHBIX, OCHOBHbIE MOHA- | KoHTponbHas
THsI, 00JIACTh ONpEIeNICHNs, TEOMETPUYECKHI CMBICII. pabora
2.13.dyuHKImu B npodeccroHaIbHOM chepe. KonrtponsHas
pabota
2.14.Yactaple mpousBogHble 1-ro m 2-ro mopsaka, Hawu- | Tect
Oonblliee W HauMEHblllee 3HAUYEeHHE (YHKIMU JBYX IIepe-
MEHHBIX B 00JIaCTH.
2.15.HeonpeneneHnplii UHTErpaj, omnpejaeleHue, CBOMCTBa, | Tect
TabJIMIIa OCHOBHBIX MHTETPAJIOB. KonrponbHas
pabota
2.16.0cHOBHBIE METOABI MHTETPUPOBaHUA: IO dacTsM u | Tect
MIOJICTAaHOBKOH. KonrtponsHas
pabota
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2.17.PanmonasnbHble 1poOu, ocHOBHbIe moHsTus. [Ipocreit- | Tect
mye JpoOu, MX MHTETpUpOBaHUe. ANTOpUTM MHTErpupoBa- | KoHTpoibHas
HUSI PALIMOHAJIBHBIX POOEH. pabora
2.18.MlnTerpupoBanre HEKOTOPBIX MPpPALMOHANBHBIX U TpU- | Tect
TOHOMETPUYECKUX (QYHKIUH. KonrponbHas
pabota
2.19.0npeneneHHbld WHTETpaN: OIpeleleHne, CBOMCTBa, | Tect
¢dopmyna Herorona-JleliOHMIa, METOABI HHTEIPUPOBAHMSI. KonrtponsHas
pabota
2.20.'eoMeTpuueckie MPUIOKEHUS OMPENEIIeHHOro HHTe- | Tect
rpaia. KonrtponsHas
pabota
2.21. IuddepeHimanpaple ypaBHSHHS, OCHOBHBIC MOHATHA, | TecT
nmuddepeHIMaIbHbIe ypaBHEHUS 1-ro mopsaka ¢ pasaeneH- | KoHTponbHas
HBIMH U pa3AeNsIoNIIMHICS TIEPEMEHHBIMH. pabora
2.22.0qH0poHbIe U IHHEHHbIE quddepeHIanbHbIe ypas- Tect
HeHus 1-ro nopsinka. Juddepenunansueie ypapaenus bep- | KontpoibHas
HYJUTH. pabora
2.23.Teopust nuHEHHBIX OAHOpOAHBIX MuddepeHunanpubx | Tect
ypaBHEHHH 2-T0 IMOps/Ka C MOCTOSHHBIMH Kod(duiuenra- | KontpoibHas
MU. pabota
2.24. Teopusi JIMHEHHBIX HEOMHOPOIHBIX auddepeHrans- | KontpoibHas
HBIX YpaBHEHHH 2-TO MOpsAKa C MOCTOSHHBIMU Kod(duim- | padora
SHTaMH.
3.1.01eMeHTBl KOMOHMHATOPUKH: OCHOBHBIE omnpeneneHus, | Tecrt
JIBa TIPaBUIIa KOMOWHATOPUKH. KonrponbHas
pabota
3.2.CiyyaiiHele COOBITHS, MX BHIBI, KJaccuueckoe ompene- | Tect
JIEHUE BEPOSITHOCTH COOBITHSI. KonrponbHas
. pabota
S 3.3.Anre6pa coOwiTuii. [Ipon3BeaeHNe U CyMMa COOBITHI. Tecr
§ KonrtponsHas
E pabota
% 3.4.®opmyria moHOM BeposTHOCTH U (opMyitel baiieca. Tect
= KonrtponsHas
= o pabota
,: E 3.5.He3aBucuMele TOBTOPHBIE UCTIBITAHUSI. Tect
QS) 2 KonrtponsHas
2 E pabora
& © | 3.6.Cnyuaiinas Bemmumna. OcHoBHble moHsTHA. DyHKumsa | Tect
% pactpeznenenus U pyHKIUsI INIOTHOCTH paclipeneneHus.
- 3.7.YUucnoBsle XapaKTEepUCTUKU ClydailHOW BenwuuHbl. 3a- | Tect
§ KOHBI pactipe/IeNleH i HEMpEPbIBHOF ClyHaliHol BENHIHHEL
S 3.8.Ilpenmer u 3amaum Marematudeckor cratuctuku. Oc- | Tecr
" HOBHbIE 00BeKTHI U noHsTUs. COop nHpopmannu u nepsud- | KoHTposibHas
Hast 00paboTKa BEIOOPKU. pabota
3.9.CraTtuctuyeckue OLEHKH MapaMeTpoB reHepainbHOoi co- | Tect
BOKYITHOCTH KonrponbHas
pabota
3.10.CraTuctrueckue pacueTsl B mpodeccnonansHoil chepe | KoHtponpHas
pabota
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2. OnucaHne nokasaresjied 1 KpuTepueB OLlEHNBAHUS KOMIIeTeHIIHii

IHoka3zarean Ouenka Kpurtepuu
3HaTh
OIIK-2
- BUJIBI U CTICHU(DUKY HCTOYHUKOB JTOCTOBEPHON MaTeMaTHYECKOH HH(POPMAIIUH,
(yueOHMKH, yueOHbIE TOCOOMS, KOHCIIEKTHI JICKIMH, HHTEPHET, HAYYHBIE CTATHH).
- OCHOBHBIE MaTEMATHYECKHE TIOHATUS U METO/IbI MCCIIEN0BAHMS, OCOOEHHOCTU HX Hemonctpupy-
MIPUMEHUMOCTH B Pa3HBIX HAYYHBIX 00JIACTSIX, CIEIU(UKY MATEMATUIECKUX CHM- er Gosee 1010~
BOJIOB. BUHBI MOKa3a-
Ymetn Teneu Ha jpoc-
OIIK-2 3aureno TATOYHOM U
- OCYIIIECTBIIATH IIC/ICHATIPABICHHBII MOUCK MaTEMATHIECKOW HH(OPMAIUH; UC- BEICOKOM
MOJTb30BATh Pa3InYHbIC HCTOYHUKH HH(POPMAIIUK B CBOCH paboTe; IPOBOAUTH YpOBHE
aHaJUTHYECKUE 0030pbl HHPOPMALIUU: CTPYKTYPHPOBATh, BBIACIATH TIaBHOE,
YCTAHABIMBATH CBA3U MKy 0a30BBIMH 3JIEMEHTAMH.
- Ha OCHOBE HAMJICHHOW HH(OPMAIIUK BHIOUPATH ONTHUMAIBHBIH CIOCO0 peIIeHUs!
MaTEeMaTHYECKOM POOIEMbI UITH 33]Ia4H; aHAJTM3UPOBATH MONTYICHHBIE PE3YIIbTa-
TBI U IENIaTh HA UX OCHOBE BHIBO/IBI.
- TPaMOTHO TMPUMEHSITh OCHOBHBIC MATEMATHIECKAEC CUMBOJIBI, TIOHSATHS X METOIbI
HCCITeIOBAHMUSI.
Baaners HemoHcTpupy-
OIIK-2 eT OOJIBIINHCT-
- MpUeMaMH BU3yalu3alui HHQOpPMAIMK: TIPeICTABICHHE B BUIE TPa(HKOB, BO TTOKA3ATE-
cXxeM, Tabuil. He 3auTe- N
- TEXHUKAMH BBITIOTHEHHS PACUETOB U BBIUKCIICHHUI, HABBIKAMH MaTEeMaTHUECKON HO JIcH Ha Helloc-

00paboTKK pe3ybTaTOB M3MEPCHHI M BHIYUCIICHUH, TIPEACTABICHHS PE3YIbTATOB
B TpeOyeMOM BHJIE.

- HABBIKAMH PEIICHHS 3a/1a4 U3 Pa3HbIX 0071acTeil MaTeMaTHKH.

- HaBBIKAMH WCIIOJb30BAHMS H3MEPUTENBHBIX M BBIYMCIUTENBHBIX YCTPOUCTB,
HH(OOPMAIMOHHBIX TEXHOJOTHH UIS BBITIONHEHUSI PAcUYeTOB, BBIYUCICHHMU, CO-
CTaBJICHUSI U 0OPMIICHHS PE3yIIbTATOB PEIICHHUS 3a]1a4.

TaTOYHOM U
KpaiiHe HU3KOM
YpPOBHE

@doHa TeCTOBLIX 3aJaHUI
10 JUCLIUIIJIMHE
B1.5.07 MaTemaTunka

TEMATHYECKAS CTPYKTYPA TECTOB

N HaumenoBaHue pagena N
Tema 3anaHus
pasaeiia 3aJaHus

1-3 JleficTBUS C MaTpUiaMu

4-6 Brruucnenue onpenenureneit

7-9 Pemenne cucrem JTUHEHHBIX aJl-
reOpanyecKkux ypaBHEHUH Mart-
PUYHBIM METOZOM.

10-12 Pemenne cucrem JTUHEHHBIX aJl-
redpanyeckux ypaBHEHUH METO-
nom ["aycca.

1. Jluneiinasi ¥ BeKTOpHAas ajredopa 13-15 ba3zuc Ha miockocTu U B Ipo-
cTpaHcTBe. PaznoxeHnue BekTopa
o 6a3ucy

16 - 18 CxanipHOe ITPOU3BEICHUE BEK-
TOpPOB

19-21 BekTopHoe npousBeeHNe BEK-
TOpPOB

22-24 CMelanHoe MPOU3BEIEHUE BEK-
TOpPOB

25-27 PackpsITre HeomnpeaeneHHOCTeN
BHJA

2. MartemMaTH4ecKHi aHAIH3 28-30 [IpuMeHeHne S5KBUBAJIEHTHBIX
BEJIMYUH ITPY BBIYHCICHUH TIpe-
JIEJIOB
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31-33 Tabnuia HeonpeaeIeHHbIX UHTE-
rpajioB

34-36 [onBenenue nox 3uak audde-
peHIMata, UHTErPUPOBAHKE 110

YacTsIM

37-39 HHTerpupoBanye paoHaIbHbBIX
Jpo0eii

40-42 WuTerpupoBaHue TpUroHOMeET-
PHUYECKUX BBIPaKEHUH

43-45 Brruucnenue onpeneneHHoro
WHTErpaja

46-48 Haxoxaenue mioniaieit miockux
¢uryp

49-51 HaxoxaeHue nauH AT INTOCKUX
KPHBBIX

52-54 Haxoxnenne o0beMoB Tel Bpa-
LIEHHS

55-57 HecoOcTBeHHbIH HHTErpasn

58-63 Bbruucnenue 4acTHBIX IPOU3-
BOJTHBIX.

64-66 KacaTenpHas I0CKOCTh ¥ HOp-
MaJib K TIOBEPXHOCTH

67-69 Cxansapsoe mnose. [IpousBonHas

T10 HaIIpaBJICHUIO. rpaI[I/IEHT

70-72 OkcrpemyM (QyHKIIUM ABYX TIe-
PEMEHHBIX

73-77 JubdepeHnuanbHbie ypaBHSHUS

2.1,3.1 DieMeHThl KOMOMHATOPHKH

1.1, 4.1,

111, 18.1 Anrebpa coObITHIA

5.1, 6.1, BeposaTHOCTB cOOBITHS

Teopml BEPOATHOCTEN U MaTEMa- 101’ 13.1

3. THYECKasA CTATHCTUKA

12.1, 16.1, | CnyuaiiHas Bemu4rHa

U 9
(MroroBstlii Tecr) 19.1,20.1

7.1, 8.1, D71eMeHThl MATEMaTUYECKOM CTa-
9.1, 14.1, | TucTukmu
15.1, 17.1

TecToBbIe 3anaHNA

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

Ecnu matpuna A uMeer pa3sMepHOCTb 4x3 , MaTpuLa B uMeer pasmepHOCTb 3x4 , TO
BapHUaHTBI OTBETOB:
1) ¥X MOXXHO CIIOXHTH  2) HX MOYKHO IIEPEMHOXKUTHh  3) Y MaTpHIIbl A CyIIeCTBYeT oOpaTHast

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

~3 -] 3 5
= B =

33 0
ECHI/I ManI/H_[a , ManI/H_[a , TO UX HpOI/I3BeI[eHI/Ie
BapI/IaHTLI OTBECTOB.

—9 _5 —9 _18 0 —4
AB= 4 AB= o 44 4B =,
1) 2) 3) 6
33)13““6 3. BLIGpaTL OUH BapI/IaHT OTBETAa U3 HpeILHO)KeHHOFO MHO>XXECTBa
1 4

2

Ecmu Matpuna , TO ee KBajpaT

BapHUaHTBI OTBETOB:
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o712 o116
-6 -4 4 4

1) 2) MaTpUIly HeNTb3sl BO3BOIUTH B KBaIpaT 3)

3ananue 4. BEIOpaTh OJJMH BapUAHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

OnpenenuTens CyIECTBYET:

BapHUaHTbl OTBETOB:

1) TONBKO AJIst KBaAPATHBIX MAaTPHLl  2) JJIsl IPOU3BOJIBHBIX MAaTPHIl 3) TOJBKO JJIsi MATPHUIL BTOPOTO M TPETHETO
TIOPSIIKOB

3aganue 5. BEIOpATh OJMH BAPUAHT OTBETA U3 MPETIOKEHHOTO MHOKECTBA
YKaxuTe BEPHYIO GOPMYITY:
BapHaHThl OTBETOB:

a b a b a b
d=ad+bc dzad—bc dzac—bd
1 1€ 2 1€ 3) 1€
3amanue 6. BEIOPATH OJIMH BAPHAHT OTBETA U3 MPEIOKEHHOTO MHOKECTBA.
~3 -4
1 6 :
OnpenenuTens MaTPULIBI paBeH BapHAaHTEI OTBETOB: 1) -22 2) -14 3) -27

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

(5 1 ] (—1 2]
A= =
[Iycts 3 -1 6 4 . Toraa pereHuemM MaTpUIHOTO YpaBHEHUS X+2B=4 SIBJIAETCS

Marpuiia
BapUaHTBLI OTBETOB:

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

33213“]/]6 8. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

Haiitu cymMMy 3J1eMEHTOB IEPBOIO CTOJIONA MATPHIIBI C=4-3B , TIe ,
BapUaHTHl OTBETOB:
1) -2 2) 0 3) 5 4 -1

3aganme 9. BEIOpATh OTMH BAPHUAHT OTBETA U3 MPEAJI0KCHHOTO MHOXKECTBA

5 1 -1 2
ITycTs 3 -1 6 4

s .

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

(2 7] (7 —3] -7 =8
1y 21 11 2 -9 -9 3) 5 0

3ananue 10. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOTO MHOXKECTBA
Ecnn meronom I"aycca marpuia crctemsl (0e3 npaBbIX YacTel) MpUBeieHa K BULY

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

, TO:
BapuaHTHI OTBETOB:
1) BBOAMTCS OfIHA CBOOOHAS HEU3BECTHAS 2) BBOAATCS TPU CBOOOIHBIE HEU3BECTHBIE
3) Takas cucreMa He MOYKET UMETh pelieHue  4) BBOJSATCS JBE CBOOOIHBIE HEU3BECTHBIE



33213]1]/]6 11. BLIGpaTI) OJMH 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 I'aycca 2) matpuunblii Mmetox — 3) meron Kpamepa

33)13]1]/]6 12. BLIGpaTI) OJUMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
CucreMbl JTHHEHHBIX ypaBHEHHﬁ, Y KOTOPBIX YUCJIO HEU3BCCTHLIX HE PABHO YUCITY ypaBHeHHﬁ, peuIaroTCA:

BapHaHTbI OTBETOB!
1) meromom I'aycca  2) merogom Kpamepa 3) maTpuuHbIM MeTooM  4) BOOOIIIE HE PEIIAIOTCS

3aganue 13. BEIOpaTh O/IMH BApDHAHT OTBETA U3 MPEIOkKEHHOro MHOKecTBa. ba3nc B mpocTpaHcTBe 00pa3y-
IOT: BApHMAaHThI OTBETOB:

1) Tpu NTMHEHHO HE3aBUCHMBIX BEKTOpa  2) TPW KOMIUIAHAPHBIX BEKTOpPa 3) TPU HEKOMIUIAaHAPHBIX BEKTOPA
3ananue 14. BBIOpaTh ONUH BapUaHT OTBETA U3 NPEIUIOKEHHOI0 MHOXecTBa. OOpa3yloT JIM BEKTOPEI

a=2i-3] b=5

~J 6asuc na miockocT? BapHaHTEI OTBETOB:
1) Her 2) na  3) HyXeH TPETHil BEKTOp

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

a2,a,-3)

[pu kakux & u B BEKTOPBI b(B.6.6) OynyT napasiesbHbl?

BapHUaHTbl OTBETOB:

1)0523, p=4 a=-3, p=-4 3)a=—3, p=4

2)

33213]1]/]6 16. BLIGpaTI) OJJUH BapHaHT OTBE€TA U3 NPECAJIOKCHHOIO MHOKECTBA

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

d)opMyJIa BBIYHCIICHUA CKAJIAPHOI'O MPOU3BEACHUA 3 MIPUMCHACTCA:

BapHaHTEI OTBETOB: 1) TOIbKO B OPTOHOPMUPOBAHHOM Oasuce 2) B iroOoM 6a3uce 3) He 3aBHCHT OT Oa3uca

33HaHHe 17. BLIGpaTL OJMH BapHaHT OTBE€TA U3 NPECAJIOKCHHOIO MHOKECTBA
Haiity KocHHyc yriia Mexty Bekropavu & = 21 =/ +4k b=i+2j-3k
BAapHAHTBI OTBETOB:

12 12 12

DT, i) o

33)13“](]6 18. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Kakue nmapel BEKTOPOB nepreHANKYIISIPHbI?
BAPUAHTHI OTBETOB:

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

3)

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

BekTopHoe npou3BeieHIe BEKTOPOB 5(05, L 2)’ b (_1’ ﬂ > 6) paBHO HYIIO IIpU
BapHUaHTbl 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 OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

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

BeKTOpHOC IIPOU3BCACHUC BEKTOPOB
BapHUaHTbl OTBETOB:

—10i —12 + 4k

paBHO

—107 +12 + 4k

1o 2) 3)

33213]1]/]6 21. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA



J1J1st BBIYMCIIEHUSI BEKTOPHOTO MTPOM3BEICHUS BEKTOPOB MPUMEHSIETCS hopMyia:
BapHaHThI OTBETOB:

—

1

=

axb=

[%)

o7 7% 45| -4y 4| dy 4
axb =i —J -
b, b, b, b, b, b, axb =ab, +a,b, + a,b,

j
a,
b

2 3)

&8

al
b,
1)) 2)
33)13“](]6 22. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

YToOb! IPOBEPUTH, OYIYT JIM BEKTOPHI KOMILJIAHAPHBI, HAJ[0 UCIIOJIb30BATh: BAPUAHTHI OTBETOB:

1) uX BEKTOpPHOE NPOM3BE/ICHHE 2) MX CMENIaHHOE MPOU3BEJCHHE 3) MX CKAJSIPHOE MPOU3BEACHHE
3amanue 23. BHIOpaTh ONUH BapUaHT OTBETA U3 IPEIUIOKEHHOI'O MHOXKECTBA

BexTopsl a(el,=2), b(23)), ¢(-2.5,-3) KOMIUTaHapHBI ipu & |, paBHOM

BapHaHTEI OTBETOB: 1)-2 2)2 3)0
33213]1]/]6 24. BLIGpaTL OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
VYKaxuTe onpeereHne CMENIaHHOTO TPOU3BEACHUS BEKTOPOB

BapHUaHThl OTBETOB:

L k a, a, a,
axb=la, a, a abc =|b, b, b,
i-b =|a|-|p|-cos ahé =| axb |-¢ b, b, b e ¢ ¢
1) | | qD 2) 3) 1 2 3 4) 1 2 3
x' -4
lim
3aganme 25. BHIOpaTh OMH BapUaHT OTBETA M3 MPEUIOKEHHOTO MHOYKECTBA. BBIUNUCITUTD 2 x—2
BapUaHTBI OTBETOB: 1) ®©  2)2  3)4 4)0
. 36-x’
lim ———

3aganue 26. BHIOPATH OMH BapUAHT OTBETA U3 IIPEI0KEHHOr0 MHOMecTBa. BEIUHUCINTH 6 x+6
BapUaHTBI OTBETOB: 1) ®  2) -12 3) 12 4) 6

lim x> —4x—-12
2
3amanme 27. BLIGpaTL OJIMH BapHaHT OTBETA U3 NPEIIOKEHHOI'O MHOKECTBA. Brruncnuts =6 x” —3x—18
12 8 1
BapHaHTBI OTBETOB: 1) — 2) — 3) —— 4) 1
18 9 2

33213]1]/]6 28. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Vkaxure OIpCACIICHUEC OKBUBAJICHTHBIX OECKOHEYHO MaJIbIX npu X—a . BapI/IaHTLI OTBCTOB:

a(x) .a(x) . a(x) —

=7 = lim——==0 =
D EEZBE) oy PR gy B = BE) PR 3y @)= PR) ey T A

33)13““6 29. BBIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA. Kakue u3 BI)Ipa)KeHI/Iﬁ HCBCPHBIC:
1 ~ x ~ =~ X~
HSINXZX oy X O e’ —1=2x 1 x>0 G8X=X () x>0 g e’ =x p, x>0

BapHaHTEI OTBETOB: 1)B,c  2) a,B  3) a, e 4)B, ¢

3ananue 30. BoIOpaTh OMH BAPUAHT OTBETA U3 MPEATIOKEHHOTO0 MHOKeCTBA. Kakue U3 BhIpaKeHHU HEeBEpHbIE:
X~ 0y~ ~ x ~

)€ EX pu x>0 pysinx=x 5, x O BXEX x>0 et —l=x x>0

BapuaHThI OTBETOB: 1) B, ¢ 2) a,B  3) a,e  4)B,¢e

dx

3aganue 31. BHIOPATH OJIMH BAPHAHT OTBETA U3 MPEAIOKEHHOrO MHOKecTBa. HATH MHTErpan
1 x+2 1 In (x+2)+2
—In————+
In|x*+4x+8/+C  arcig— —+C _
BApPUAHTHI OTBETOB: 1) 2) 2 2 3) 4 |(x+2)-2
dx

2
3aganue 32. BLIOpaTh OMH BAPMAHT OTBETA M3 IIPEMIOKEHHOr0 MHOKeCTBa. Haiitu unterpan = X +2x+6

x> +4x+8
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(X+1) V +C : X+1+C
2 —arc
In|x*+2x+6/+C 2) 2 (x+1)+4/ 3) /_ g /—

BapHaHTEI OTBETOB: 1)

3aganue 33. BHIOPATH OUH BapUAHT OTBETA U3 IIPeIokKeHHOro MHoxkecTsa. HalTH HHTEerpa
BapHaHTbI OTBETOB!

B o TN ) PO T C-ht)

+C 3
) 5 ) 2 ) 2 Y In|(2+4x)’|+C

33213]1]/]6 34. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

. Icoszx-sinxdx
Hcnonb3ys MeTos noiBeeHUS N0l 3HaK quddepeHnnana, Hautu

BapHUaHTbl OTBETOB:

3 c 2 3 3 3
cos’ x sin” x cos” x cos™ x cos” x
. +C ‘(—cosx)+C +C — +C
np 32 ) 3 » 3 4)
3aganme 35. BEIOpaTH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
tg*xdx
2
Hcnonb3ys MeTos noABeACHUS MO/ 3HaK Auddepennnana, Haitu - €0S X
tg5 X tg5 X C
4tg*x +C ln‘coszx‘+C 5 T
BapHaHTEI OTBETOB: 1) 2) 3) 4)
3aganne 36. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
In* xdx
Hcnonb3ys MeTon noBeAeHUS MO/ 3HaK AudepeHnnana, Haitu X
In® x In’ x 1
+C +C 2-—Inx+C

BapuaHThl otBeros: 1) INX+C 2y 5 3 3 4 X

3aganme 37. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA
2
3x"+2

2
Haiitu nemyto yacts apodu 2x" -3 BapHaHTEI OTBETOB: 1) 3 2)

o | W
W | N

3) 1 4)

3aganne 38. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
2
X“+3x+2

2 2
VYKaXHTE BEPHOE Pa3IOKeHHe apodu ~ (" +35x+7) BapUaHThI OTBETOB:
x'+3x+2 A B Cx+D X +3 B Cx X*+3 4 B C
T2
X

1) (2 +5x+7) x x° x42x+5 2) (x*+2x+5) x

7t

¥ +2x+5 3) ¥ 2(x? +2x+5)

3aganne 39. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

2x +4
2 2
VYkaxxute BEpHOE pa3ioKeHHUE Ipoodur X7(2x7+5)
BAapUAaHTHI OTBETOB:
2x +4 B C 2x +4 A B Cx+D
2 2 = — 2 2 2 =—+tt 2
¥ (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

33213]1]/]6 40. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

dx
J.(2+4x)3

t3
x° x"+2x+5
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J

5 I sin ® x dx
Kakoii criocob MPUMCHACTCA IJI HAXOXKACHUA HWHTCTpaia ?
BapHaHTHI OTBETOB:

1) 3amena SINX =1 2) 3amena COSX =1 3) noHmwxeHue crerneHu 4) WHTErPUPOBAHUE O YACTAM

332]3“]/]6 41. BLIGpaTI) OUH BapI/IaHT OTBETA U3 HPEI[J'IO)KCHHOFO MHO>XXECTBA. I[J'IH HaX0XXIACHUS HHTerpana
4cosx—sinx
— "~ dx

cosx+0SiNX  ppuvensercs: BapHaHThl OTBETOB: 1) yHUBepCAIbHAsK TPUTOHOMETPHYECKAS IOJCTAHOBKA

X
Ig—=z

2 2) WHTErpUPOBAHUE IT0 YACTSIM 3) noxcraHoBKa I@X = Z

Isin7x-cos3xdx

3ananue 42. Haiitu nnTerpan (MMeeTcs HeYeTHasl CTEIEeHb )

sin®x  sin'x sin®x sin'x
- +C - +

BAPHAHTHI OTBETOB: 1) 10 2) 8 10 3y sin® x —sin* x+C

2
j (x* +1)dx
3aganue 43. BHIOPATH OMH BapPHAHT OTBETA U3 MIPEIJI0KEHHOr0 MHOYecTBa. BEIUUCIUTE !

19 19 17

BapUaHTHI OTBETOB: 1) 4 2) 4 o 4 4

332]3“](]6 44. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Kak Beirsiaut ¢popmyna Herorona-Jleitouuna?

J.f(x)de(b—a)-maxf(x) j.f(x)dx:F(a)—F(b)

BapHaHTEI OTBETOB: 4) 1) @
S=[(fL)-fiNdx [ f(x)dx=F(b)-F(a)
2) ¢ 3) ¢

3
2
J. VO —x" dx
33213““6 45. BLIGpaTI) OUH BapI/IaHT OTBETA U3 Hpe}],]'IO)KeHHOFO MHO>XXECTBA. BI)I'-II/ICJ'II/ITI) -3

BapHAHTEI OTBETOB: 1) 0 2) 97 3) 47 4 6n

33213]1]/]6 46. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

x =2cost
y . y =3sint
HaI/ITI/I mIomaab (l)I/IprI)I, OI’paHI/I‘IeHHOI/I 3JIJIUTICOM

BApHAHTHI OTBETOB: 1) 6 2) 07 3y 37 4 27

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

— 2 —_ — —
Kakoii nHTErpa BeIpakaeT miomans GUrypsl, orpaHuueHHON napadonon y=x 4 U TpsAMOI y=2x-4 ?
BapHUaHTbl OTBETOB:
2 2 2 2
[ —2x)dx [ex-xax [ -2x-4)dx [ —2x+4)dx
1o 2) 0 3) 0 4) 0
3ananue 48. BEIOpaTh OMH BapUaHT OTBETA U3 NPEATIOKEHHOTO MHOXKECTBA
x =2cost
y =3sint

Haiitu muomans ¢urypbl, OrpaHUue€HHON IIITUIICOM
BapHAHTEI OTBETOB: 1) 6 2) 07 3y 37 4 27
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33213]1]/]6 49. BLIGpaTI) OJJMH 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(b)+

[ =2, [ f(x)dx=F(b)-F(a)

BapHaHTEI OTBETOB: 1) ¢ 2) ¢

[Vi+yyae [J1+('()) dx

3) ¢ 4) ¢

3aganne 50. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

y =2x? A(1,2) B(2.8)9

Kaxoit nnTerpan BeIpakaeTt JUIMHY AYTU apadoJIbl
BapHaHThI OTBETOB:

2 2 8 2
J.2x2 dx J.\/1+4x2 dx J.\/1+4x2 dx I\/1+16x2 dx
1) 2) 1 3) 2 4) 1

332]3“](]6 51. BLIGpaTI) OUH BapI/IaHT OTBETA U3 Hpe}],]'IO)KeHHOFO MHO>XXECTBa

y=2x"

OT TOYKHN J0 TOYKH

A(1,3) B(3,9)

Kaxkoit unTerpan BeIpakaeTt JUIMHY AYTU apaboJIbl

BapHUaHTbl OTBETOB:
3 3

J3’2x2 dx J’\/1+4x2 dx Jg.\l1+16x2 dx J’\/1+16x2 dx

1)1 2) 1 3) 3 4) 1

OT TOYKHN J0 TOYKH

332]3“]/]6 52. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOI'O MHOKECTBA
[To kakoit popmyiie HaxoaUTCsI OOBEM Teja BpaleHus ?

BapHUaHThl OTBETOB:
b

b b b

[ =2, dx [ f(x)de=F(b)-F(a) r[fxde 1+ ((x)" dx
D ¢ 2) @ H 1 4)
3aganme 53. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

j.ﬁ-yz(x)dx

KakoB reomeTprueckuil CMbICI HHTErpajia ¢ ? BapuaHThl OTBETOB!
1) nepBooOpa3Hast GyHKUMU 2) IUIOMIAAb KPUBOJIMHEHHON Tpareun
3) oObeM Tena BparieHus 4) MHA IyTH KPUBOU

3ananue 54. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOTO MHOXKECTBA
Mo xakoit popmyre BeraHCIsieTcs 00beM Tela BpaieHust Bokpyr ocu OX?

BapHUaHTbl OTBETOB:
b

x| £ (x)dx [foax=Fp)-F@  [Jl+ymde  [(3G)-r,(x)dr

1)) 2) ¢ 3) ¢ 4

3aganme 55. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
0
dx
Beraucinuth HeCOOCTBEHHBIH UHTErpan ¢ BapuaHThl oTBeTOB: 1) 0 2) pacxomutcst 3) cxomurcst 4) 1

3amganue 56. BHIOpaTh OMUH BapuaHT OTBETA U3 NPEIUIOKEHHOT'O MHOXKECTBA. BBIYUCINTD HECOOCTBEHHBIN HHTETPA
0

dx

5
1 BapuaHTsl otBeToB: 1) 0,25  2) pacxomutcs 3) cxomurcs 4) - 0,25

3aganue 57. BHIOPATH OJMH BAPHAHT OTBETA M3 MPEIOKEHHOr0 MHOKeCTBa. KaKOM M3 MHTETpajoB Ha3bIBAECT-
Cs1 HECOOCTBEHHBIM? BapUAHThI OTBETOB:

45



5 lde 8 3
I(x—l)dx — J.x dx §xdx+ydy

DI p1t oy 4)

3aganme 58. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
Ykaxxkure omnpe/iereHie 4acTHON NPOU3BOJIHOM 1O X:

BapHUaHThl OTBETOB:

7' = 1lim Z(X+AX)—Z(X) 2" = lim Z(X+AX)—Z(X)
1) S Ax 2) T A0 Ax
2 = fjm ZX ARV Z2(x)) 2 i XA Y+ AY) — 2(x, )
3) T A0 Ax 4) T A0 Ax
3aganme 59. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
oz
z=2xy+6y° +4x ox .

st pyHKIIMHN yKa3aTh
BapHaHTBI OTBETOB: 1) Zy+4 2) 2y+12y+4 3) 2x+4 g 2x+12y

3aganne 60. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

0z

_ 2 v
st pynkiun 2= 2V H0Y7+4AX anary 0y,

BapUaHTHI OTBETOB: 1) 2y+4 2) 2y+12y+4 3) 2x+4 g 2x+12y

33)13]1]/]6 61. BLIGpaTI) OJJMH BapHaHT OTBE€TA U3 NPECAJIOKCHHOIO MHOKECTBA
"

— pX z
Jost pyakun 2 = € : yKa3aTh BTOPYIO IPOU3BOJAHYIO MO Yy , T.€. ~ *:

Xy 2w 2 xy 2 xy
BapHaHThHI 0TBETOB: 1) V¢ ) X € 3) ¥ € 4 Ve

33213]1]/]6 62. BLIGpaTI) OJJUH BapHaHT OTBE€TA U3 NPECAJIOKCHHOIO MHOKECTBA

— X2y z"
Jns pynakimn £ = € yKa3aTh BTOPYIO MIPOM3BOAHYIO MO Y , T.e. 7 :

BapUaHTHI OTBETOB: 1) e 2) ~2-e7 3) —4.¢" 4) 4.0

3aganme 63. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
14

= zZ
Jna dyskmpm 2 = 95X yxasats BTOpyRO MpoM3BOIHYIO O Y, T.€. ¥ :

. 2 2 2
BapuaHThI oTBeTOB: 1) — * SV ) 4 SIXy 3) X COSXY oy X COSXy

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

2 2
y xX"—y +z" =4
CocrtaBbTe ypaBHEHHE KacaTeIbHOM IJIOCKOCTH K TOBEPXHOCTHU B Touke M(1,1,2).

BAPUAHTHI OTBETOB:
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. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

2 2 _
CocTtaBbTe ypaBHEHHE HOPMAJIU K IIOBEPXHOCTHU Xy tzh=4 B Touke M(1,1,2).
BapHUaHTbl OTBETOB:

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

1) 1 -1 -4 2) 1 1 4 3) 1 -1 4 4) 1 -1 4
3aganme 66. BEIOpPATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
IToBepxHOCTh 3a71aHa YpaBHEHHEM D(x,»,2) =0 , TOUKa M(xy,0,2) JISKUT Ha 3TOW moBepxHocTH. UTo 3a71a-

€T YpaBHCHUC
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@;(M) (X - xo) * q),y (M) (v~ yo) * q); (M)-(z- ZO) =0 ? BapuaHTHI OTBETOB: 1)rpagueHr 2) mps-

MYI0, POXOJISIIIYIO Yepe3 TOUuKy M, MmapajuienbHyIo IIOBEPXHOCTH 3) TPSMYI0, IPOXO/SIIYIO Yepe3 TouKy M, mep-
MIEHAUKYJSIPHYIO K TIOBEPXHOCTH  4) KacaTeNbHYIO INIOCKOCTh K TIOBEPXHOCTU B TOUke M

3aganme 67. BEIOpPATh OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

uM) _

M (x z a
. 3aJaHo cKalspHOe Mmoie u(x, y,z) , TOUKa (%95 ¥92) U HaIpaBJICHUE a(l,m,n) . Iycts 0x . To-

I/la B JaHHOM HalpaBJICHUH B ToYke M mone
BapHaHTEI OTBETOB: 1) yObiBaeT 2) Bo3pacTaeT 3) NOCTOSHHO  4) He yObIBaeT  5) He BO3pacTaer

3aganne 68. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

2
=x+2y° -3z
BbruncnuTth Npou3BOAHYIO OIS u=x Y 3 B Touke M(1,2,0) B HarpaBiieHUH EIMHUYHOTO BEKTOpa

1 2 4 29 16

- 9
a — T
21 21 21 BapHaHTBI OTBETOB: 1) V21 3) V21 4) V21

2) IMpoOn3BOJHAA B JTaHHOM HAIIpaBJICHUU HE CYHICCTBYCT
33213““6 69. BBIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA. Yto YKa3bIBA€CT BEKTOP I'paJUCHTA

gradu = (u,,u’,,u’)

? BapUaHTEI OTBETOB: 1) HampaBiieHUE, BAOJIb KOTOPOrO II0JI€ IIOCTOSHHO  2) JIMHUU
ypoBHS  3) HarpaBiieHHE HauOOJIBIIET0 U3MEHEHUS Mo 4) CKasIpHOE MoJie

3amanue 70. BLIOpATH OQMH BAPHAHT OTBETA U3 MPEAJIOKEHHONO0 MHOKECTBA. ECM 1 BCeX TOYEK (x, ) U3 HEKO-
. X, zZ(X > z(x X
TOPOH OKPECTHOCTH TOUKH (%55 %0) BEPHO (x,) ( o’yo)’ TO TOYKa (%55 %0) BapuaHTHEI OTBETOB: 1)

o 2 o 3 Z(x’ y) 4 -
SABJIACTCA TOYKOU MUHHUMYyMa SABJIACTCA TOYKOU MaKCUMyMa SABJIACTCA MUHUMYMOM (DYHKIIMH SIBJIS
€TCA HeOGXO[[I/IMBIM YCJIOBHUEM OKCTpEMYMa

33213]1]/]6 71. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

_ A=z".z2" —(z" ) =0
Jlana pynkmus © = © (4, 2) | Venonue Y » SIBJISICTCSl BapUAHTBI OTBETOB:

1) mOCTaTOYHBIM IS CYIIECTBOBAHUS OKCTPEMyMa 2) HEOOXOMUMBIM JIs CYIIECTBOBAHUS SKCTpeMyMa 3) HeoO-
XOJIMMBIM U JIOCTATOYHBIM JIJIsI CYIIECTBOBAHUS SKCTpeMyMa 4) Takasi CHCTeMa BCeria He UMEET PelIeHHH

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

!

z=z zZ,
Jana dhyHKIIAS (x, ) . YcnoBue Y SIBJIIETCA BAapUaHTBl OTBETOB:

1) HEOGXOI[I/IMLIM " AOCTAaTOYHBIM 1A CYHIECTBOBAHUA OKCTpEMYyMa 2) HEOGXOI[I/IMLIM JJIA CYHICCTBOBAHUSA SKCTPE-
MyMma 3) IOCTaTOYHBIM JUIS CYIIECTBOBAaHHS IKCTpeMyMa 4) Takas cucTeMa BCer/a He MMeeT PelleHu

3aganme 73. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
Kakwue u3 qaHHbIX TU(PEepeHIINATBHBIX YPaBHECHHUH SABIAIOTCS TUPPEPCHIINATBHBIMUA YPABHEHUSAMHE C Pa3aeIIsIOIIH-

MHUCA HEPEMEHHI)IMI/I? BapI/IaHTBI OTBECTOB:

e’ , Xty

!

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

33)13]1]/]6 74. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Kakue u3 JaHHBIX I[I/I(l)(bepeHHI/IaHLHLIX ypaBHEHI/Iﬁ SABJIAKOTCSA I[I/I(l)(l)epeHHI/IaHLHLIMI/I YpaBHCHUAMMU C pa3aCIAronin-

MHUCA HEPEMEHHI)IMI/I? BapI/IaHTBI OTBCTOB:
2
e” , X +x

y+2xy:m2)(x—3x2)lnydy+y2xdx=0 3) (x4 x7)dx + yxdy = 0 4)y a4

Y
3aganme 75. BEIOpATh OJMH BapUaHT OTBETA U3 MPEIIOKEHHOIO0 MHOXKECTBA

4 —
Haiitn obmee penrenne mudQhepeHIuanbHOr0 ypaBHeH:HS +2xy=0 BAPUAHTHI OTBETOB:
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1
x+C

_ 2 _ x2 _ %2 y=
1 y=~Ce 2) y=C-e 3) y==Ce 4)

3amanue 76. BHIOpaTh ONUH BapUaHT OTBETA U3 IPEIUIOKEHHOI'O MHOXKECTBA
Kaxkue u3 cnenyrommx muddepeHnnaibHbpIX ypaBHEHUI TIEPBOTO TOPSIKA SIBIJISIFOTCS OTHOPO/I-
HBIMU? BapUAHTHI OTBETOB:

2 2
, X+ , , +y+5
_ Y y:x-cosy _X+y

y y
1 x*(x+3y)dx—y*dy =0 2) x’ —yx 3) 4y 2x 4) xX=y

3aganme 77. BEIOpPATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

y
y=r (—]
OnnopoaHoe nuddepeHnuanibHOe ypaBHEHUE BUIA X/ pemiaeTcs ¢ IOMOMIBIO TIOJICTA-
u(x)

HOBKM BapHaHTHI OTBETOB: 1) y=u(x) v(x) 2) v(x) 3 x 4 Y =2(x)

Urorossiii Tect «Teopust BEposITHOCTEH U MaTeMaTnuueckasi CTaTUCTHKa (0Opaszelr)
BAPHAHT 1
1.1. Xo3sMH NMPOBOIUT PEBU3MIO B KHOCKax AuiekceeBorl U EpodeeBoil. CoObiTHe A — oOHapykeHa HeJocTada y
ArekceeBoii, coobiTHe E — o0HapyxeHa HenocTaua y Epodeenoii.
YTO 03HAYAIOT CIACAYIOUINE COOBITHS:
1) HenocTaua y odenx 2) HeJocTava TOJBKO y OZHOU
3) HemocTayua XoTs OBl Y OJTHOM 4) HenocTaua He OOHApY)KeHa y 00enx
a) AE+AE b) AE c¢) A+E d) AE e) A+E f) AE+AE g) AE+AE+AE
CocraBbTe ENOUKy U3 QP U COOTBETCTBYIOMMX UM OykB. Hampumep, 1a, 2e, ...

2.1. Yucno A13oo MEHBIIIe Yucia AIZOO B...1) 102 paza 2)98paz 3)100pa3 4) 95pa3 5) onu paBHHI

3.1. [lna pemenus 3agaun «CKOJBKO CYIIECTBYET BapHAHTOB pacHpeieiuTh 25 MyTeBOK B CAHATOPHUH Mpennpu-
SITUSL HA OIMH ce30H cpenu 120 paGOTHUKOB?» HEOOXOIUMO UCIONB30BaTh: 1) MEPECTAHOBKH 2) pasMENICHUs  3) Co-
yeranusi 4) NEPECTaHOBKH C MOBTOPEHUSIMU 5) pa3MeIIeHHUsI C TOBTOPEHUSAMHU

4.1. [Ilo mumieHu mpousBeneHo 3 BeicTpena. CoObITHe A; — MomagaHue Ipy i-TOM BeIcTpene. Beibepute yTBepxe-
HHE, COOTBETCTBYIOIIEE COOBITHIO A -Ay-A;: 1) monaganue XoTsi ObI IPH OJJHOM BBICTpeEse 2) MonaJaHue IpH JABYX
BBICTpeNiaX  3) BCE BBICTpEIbI yAauHble  4) BCE BHICTPENBI HEY/IaUHbIE  5) TOJNBKO OJJMH BBICTPEN YAauHbIH

5.1. B uHCTpyMEHTaJbHOM SIIMKE JIeXKAT 7 HECTAHAAPTHBIX U 5 TONHBIX AeTaned. Hayraa BelHUMaeTcsl ofaHa je-
Tajb. KakoBa BEpOATHOCTH TOTO, YTO 3Ta IeTaib ctaHmaptHa? 1) 7/5; 2) 5/7; 3) 1/5; 4) 1/7; 5)5/12

6.1. [IBa crpeinka MpOU3BOIAT IO OJHOMY BHICTpeny. BeposTHOCTh monaiaHus i IEepBOTO U I BTOPOTO COOT-
BercTBeHHO paBHbI 0,8 u 0,7. BeposATHOCTH TOTO, UTO I1e]Ib OYAET MOpaXKeHa paBHA

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

7.1. ToueuHas OIleHKa MaTeMaTHYECKOrOo OKMIAHMUSA HOPMAJIbHOro pacmpeneneHus paBHa 14. Torma ero unTtep-
BaJIbHAs OLleHKa MokeT umeth BUI: 1) (12,5; 15,5) 2) (12,5; 13,4) 3) (14;15,5) 4) (12,5; 14) 5) (12; 18)

9.1. Mopna BapualMoHHOro psifa 2, 3,4, 8,9,9, 10papual) 9 2) 10 3)11 4) 12 5) 13

10.1. BeposTHOCTB mosiBiicHHsI COOBITUS A B 20 HE3aBUCUMBIX MCIBITAHUAXK, TPOBOJIMMEBIX IO cxeMe bepHyiy,
pasna 0,8. Torma mucniepcus Yucia MosBIEHHUH 3Toro coosiTust pagra 1) 1,6 2) 0,16 3)32 4) 3,2 5) 0,32

11.1. Bpocaror aBa kyouka. CoObITHSI A — «Ha IIEpBOM KyOUKe BbIIIajia Tpolikay U B — «Ha BTOpoM KyOuKe BbINajia
LIeCTEepKay» SIBIISIOTCS 1) HE3aBUCHMBIMU 2) HECOBMECTHBIMHU 3) 3aBUCUMBIMH 4) COBMECTHBIMU 5) HEBO3MOXKHBIMH

13.1. Ha crenne ucnpIThIBAtOT 15 amMn HakajduBaHUSA. BeposATHOCTH /Ui KaXKI0H U3 HUX HE CTOPETh BO BpeMs JKC-

3 3 12
nepumenta pasta 0,9. C nomousto popmyist P=Ci5 - 0,17 -0,9°°  Boiuncisercst BepostHOCTS TOrO, 4TO

1) Tpu TaMIBI CTOPST ~ 2) HE CTOPSAT ISITh WX IIECTh JIAMIT
3) croput He 6ojIee OHOM JIaMITbl ~ 4) CTOPHUT TOJIBKO OJIHA JIaMIIa 5) CTOPHT XOTs ObI OJTHA JIaMIIa

0,4 0,6
03 0,7

) 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. YcraHOBNEHO, UTO MEXIY ABYMS MacCUBaMH X U Y CiIydallHBIX 3HaUEHMH CYIIECTBYET 3HaUUMas KOppesiu-
OHHas CBs3b. Torna ko3 uIMEeHT KOpPENsSIHU UIT HUX MOXKET OBITh
1) 0,2 2) 0,7 3)2,5 4) -0,1 5) -3,5

16.1.  [lna cioydaiinoit ¢dyakuuu X(¢2)=Ucos t, ecnmu M(U)=2, D(U)=6, To MaTeMaTH4YeCKOE O)KUIAHUE U TUCIICPCUS
PaBHBI

14.1. Ecmu P, = (

] - MaTpHLa [Iepexoia, To MaTpulia nepexoga P, mMeer Bux
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1) 4cost; 6 cos’t  2) 4cost; 36cos’t  3) 2sint; 6 cos’t 4) 6cost; 2sin’t  5) 2cost; 6 cos’t

17.1. U3 npezcTaBieHHBIX YTBEPKICHUI BEIOEPHUTE BEPHBIE.

1) MaTeMaTHuecKoe OKMIaHUE TeHEPATbHON COBOKYITHOCTH SBJISCTCS OICHKOW BRIOOPOYHOM CpeaHei

2) BeibopouHas cpeiHsis SBISETCS OLEHKOW MaTeMaTHIeCKOT0 0XKHJIaHUs TeHepaTbHONH COBOKYITHOCTH

3) 'enepanbHast cpeHssl 1 MaTEMaTHYECKOE OKUIAHUE TeHEPAIbHON COBOKYITHOCTH — 3TO OJTHO M TO K€

4) BribopoyHas uCIiepCcHs SBISETCS HECMENICHHON OIIEHKOW TeHepaIbHOW JANCTIEPCHH

5) I'enepanpHast qucnepcust SBISIETCS CMELIEHHOH OILIEHKOH BHIOOPOYHON JAUCTIEPCHH

18.1. Monera Opomena 5 pa3. K codbituio A — «rep6 Bbinan MeHee 3 pa3» MPOTHBOINOJIOKHBIM OYIIET COObITHE

1) «rep0 BbIman Oonee 3 pasy» 2) «rep0O BbImain He Oosee 3 pas»

3) «rep6 BBIIAT HEe MeHee 3 pa3»  4) «repO BeImai 4 pa3ay S5) «rep0 BHIMAT 5 pasy

19.1. CraHok-aBTOMAaT M3roraBiuBaeT Banuku. CiyuaiiHas BenuuumHa X — JUaMETp BaJMKa - paclpenereHa Hop-
MaJIbHO C MaTeMaTudeckuM oxxuaanueM 10 MM U cpenHuM kBajapaTuueckuM otkioHeHueM 0,1 mm. bBonee 99,7% Banu-
KOB Oy/yT UMETh JUaMETp U3 UHTEpBaJIa

1) (-30; 30) 2) (9,7; 10,3) 3) (9,01; 10,99) 4) (-10,03; 10,03) 5) (-10; 10)

20.1. Ilena nenenus mkansl ammepmerpa 0,1 A. PeanbHble MoKa3aHUs OKPYIJIAIOT 10 OJFDKAMIIEro 1MeI0ro ACICHuU.
BepostHOCTB TOTO, uTO OIIMOKA OKpyraeHus Oyaer Oonbme 0,02 A paBHa

1) 0,2 2) 0,3 3) 04 4) 0,5 5) 0,6
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[IporpaMmma cocTaBiieHa B COOTBETCTBHM C (pellepalibHbIM TOCYAapCTBEHHbIM 0OOpa3oBa-
TETBHBIM CTaHJIAPTOM BBICIIETO0 00pa30BaHUs MO HampapieHUIO noarotoBku 35.03.02 Texunonorus
JIECO3arOTOBUTENIBHBIX H JIEPEBOIIEpepadaThIBAIOIMNX MPOU3BOACTB OT «20» okTsiOpst 2015T. Nel1164

s Hatopa 2014 r. u yue6usiM wianoM GI'BOY BO «bpl'Y» i 3a0unoit popmel 00yue-
aug oT «03» urong 2018 r. Ne 413;

s Hatopa 2015 r. u yue6usim wianom GI'BOY BO «bpl'Y» s 3a0uHoit popmbl 00yue-
Hus oT «04» nexadps 2015 r. Ne 770;

s Hatopa 2016 r. u yue6usim wianomM OI'BOY BO «bpl'Y» s 3a0unoit popmbl 00yue-
aug ot «06» uronst 2016 r. Ne 429;

s Hatopa 2017 r. u yue6usim wianoM @I'BOY BO «bpl'Y» s 3a0unoit popmel 00yue-
Hus ot «06» mapta 2017 r. Ne 125;

s Hatopa 2018 r. u yuebusim wianom @I'BOY BO «bpl'Y» s 3a0unoit popmel 00yue-
Hus oT «12» mapra 2018 r. Ne 130.

IIporpammy cocraBuIu:

T.I'. barnHOBa, TOIEHT, KAHAUAAT TEXHUYECKNX HAYK

H.B. EMenbsiHOBA, cTapuinii npenoiaBaTeib

0O.C. Koumapckasi, crapuiiii mpernoiaBaTeib

Pabouas mporpamma paccMoTpeHa U yTBepKeHa Ha 3acenanuu kadeapsr Mud

oT «21» Hos16ps 2018 1., mpoTokos Ne 3

W. o. 3aBenyromiero kadeapoit Mud O.1. MenBeneBa
COI''TACOBAHO:

3aBeayroniuii BeImycKaromiei kadeapoi B.A. UBanoB
Jupektop OubnnoTexu T.®. CoTHuk

Pabouyas nmporpamma onobpena meroanueckoit komuccueir EH dakynprera

oT «20 » nekabps 2018 r., mpotokon Ne 4

[Ipencenarens MeTou4ecKoit kKomMmuccun (pakyapTera M.A. Bapnansin
COI''TACOBAHO:

Hauvaneauk

y4€OHO-METOUIECKOTO YIIPaBICHUS I'.I1. Hexxeen

Peruncrpannonnsriii Ne



