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1. NIEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
JAACHUIIJIMHE, COOTHECEHHBIX C IITAHUPYEMbBIMHU PE3YJbTATAMU
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesiTeJIbHOCTH BBINMYCKHUKA

JucuuriauHa OXBaThIBa€T KPYr  BOIPOCOB, OTHOCSIIMXCA K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOMY BHIY MPOGECCHOHATBHON NESITEIbHOCTH BBITYCKHHKA B COOTBETCTBHH C KOM-
METEHUUSIMA U BUAAMHU JIEITEIbHOCTH, YKa3aHHBIMU B Y4€OHOM IIJIaHE.

eas AUCHUIIIHHBI

[enpto M3ydeHHs] MUCHMIUIMHBI SBIISETCS 3HAKOMCTBO OOYYArOIIUXCS C MECTOM M POJIBIO
MaTEeMATHKUd B COBPEMEHHOM MHUPE, MHPOBOW KYJIbTYpe W UCTOPUH; (HOPMUPOBAHHE JUMIHOCTHU
00ydJaronumxcs, pa3BUTHE UX MHTEIUIEKTa U CIIOCOOHOCTEH K JIOTHYECKOMY U aJITOPUTMHUYECKOMY
MBIIIJICHHIO.

OO0yueHre OCHOBHBIM MaTEMaTHYECKUM METOAaM IPECIIeayeT 1eJb Pa3BUTHS CIIOCOOHOCTEH
MPUMEHSTh CUCTEMY (YHIaMEHTAIBHBIX MAaTEMATHUYSCKUX 3HAHWH IS UACHTHPHUKAIH, HOopMYy-
JUPOBAHUS U PELICHUS TEXHOJIOTHYECKUX MpodiaeM 000pyAOBaHUS, a TAKKE OCYIIECTBIATH MOUCK,
XpaHeHue, 00paboTKy M aHaHM3 WH(HOPMAIIUY U3 PA3IMYHBIX UCTOYHUKOB U MPEJICTABIATEH €€ B CO-
OTBETCTBYIOIIEM BH/JIE.

3agaum AMCUUILIHHBI

3aaun TUCHUTLIMHBI COCTOST B TOM, YTOOBI Ha MPUMEpax MaTeMaTUYECKUX TOHSTHHA U Me-
TOJIOB TIPOJEMOHCTPUPOBATH OOYUYAIOIIUMCS JICHCTBUE 3aKOHOB MaTEpUAIHLHOTO MHUpPA, CYIIHOCTH
HAYYHOTO IOJIX0/Ia, CIeu(UKYy MAaTEMaTHKU U €€ POJib B HAYYHO-TEXHUYECKOM Iporpecce, a Tak-
JKe co31aTh PyHIAMEHT MaTeMAaTUIECKOTO 00pa3oBaHMs, HEOOXOAUMBIN [Tl pa3BUTHS TIpodeccro-
HAJIbHBIX KOMIIETCHIIUI U JIJISl U3YYCHUS TIOCIICAYIONIMX U CIUTUINH.

Kona Conep:xanue ITepeyenb MIAHMPYEMBIX Pe3yJbTATOB
KOMIIETCHIMH KOMIeTeHINii 00y4YeHusl 1o TUCHUILIHHE
1 2 3
3HaTh

- BU/IBI ¥ clieln(UKY HCTOYHUKOB JIOCTOBEPHON MaTeMaTH4YeCcKoi HHDOp-
Maruy, (yueOHUKH, yaeOHble TocoOus, KOHCIIEKTHI JISKIIUI, HHTEPHET,
HAaY4HBIE CTaThN).

- OCHOBHBIE MaTeMaTUYECKHE TIOHATHS U METOJIbI UCCIIEIOBAHNSA, OCOOEH-
HOCTH MX IIPUMEHUMOCTH B Pa3HBIX HAYYHBIX 00JIACTSIX, CrielMDUKY Ma-
TEMaTUYEeCKUX CHMBOJIOB.

Ymernb

- OCYIIECTBIIATH IEJICHATPABICHHBIN TONCK MaTeMaTHYeCKOH HH(opMa-
LI1H; MCIIOIb30BaTh Pa3IMYHble HCTOYHUKY HHPOPMAINU B CBOEH paboTe;
MIPOBOANTH aHAJTUTHYECKHE 0030pbl HH(POpMALUK: CTPYKTYPUPOBATh, MHU-
CIIOCOOHOCT MCIONb- |yyMu3HpOBATH, BBLAEIATH [JIABHOE, YCTAHABIMBATE CBA3H MY 0a30BbI-
30BaThb OCHOBHBIC 34- |Mu 3jeMEHTAMU.

KOHBI  €CTECTBEHHO- |- Ha OCHOBE Hal/IeHHOH MH(pOpMAIK BEIOMPATh ONTUMAIBHBIA CLIOCO0
HAY4YHBIX JMCLUHUIUIMH |[PEUICHHS MaTEMaTUIECKON IPOOIEMBI HITH 33/1a49H; aHAJU3MPOBATH TOJTY-
B NPO(ECcCHOHANILHO} |ICHHBIC PE3YILTATHI U IEaTh HA HX OCHOBE BBIBOIBI.

JEATENBHOCTH - TPaMOTHO MPUMEHSITH OCHOBHBIE MAaTEeMaTHUECKHE CUMBOJIBI, TIOHATHS U
METOJIBI HICCIIEIOBAHUS.

Baagern

- IpUeMaM¥ BU3yaln3aluy HH(GOPMAIMHU: TIPeICTaBICHHE B BUe rpadu-
KOB, CXeM, TaOJIuII.

- TEXHUKaMH BBITIOJIHEHHS PAcueTOB U BHIYNCIICHNH, HABBIKAMU MaTeMa-
THYECKOI1 00pabOTKH pe3yabTaTOB M3MEPEHHUH M BBIYHCIICHUH, IIPECTaB-
JICHUS! pe3yNbTaToOB B TPeOyEMOM BHIIE.

- HaBBIKAMH PEIICHHUS 33/1a4 U3 Pa3HBIX 00IaCTe MaTeMaTHKH.

- HaBBIKAMH HCIIOIb30BAHMS HM3MEPHUTEIBHBIX WM BBIYUCIUTEIBHBIX YCT-
poiicTB, MHGOPMAIMOHHBIX TEXHOJIOTHH /ISl BBIIIOJHEHHS PAcdeTOB, BbI-
YHCIIEHUH, COCTaBJICHNUS M O()OPMIICHUSI PE3YJIbTATOB PEIICHHS 3a1a4.

OIIK-2




2. MECTO JUCHHUILIMHBI B CTPYKTYPE OFPA30OBATEJIBHOM ITPOI' PAMMBI

Jucnummaa b1.65.08 MaTtemaruka siBisieTcst 6a30BOM.
JucuummuHa Beicmias marematuka 0a3upyercss Ha 3HAHUSX, MOJYUYEHHBIX MPU WU3YYCHUU
OCHOBHBIX 00111€00pa30BaTeNbHBIX MPOrpaMM. Briciias maremaTHKa MPEACTaBIsSET OCHOBY IS
M3y4eHUs JucuuIuivie: Pusuka, Xumus.
Takoe cucTeMHOE MEKIUCUUILIMHAPHOE M3yYEHHE HAIIPaBJICHO HA JTOCTHXKEHHE TpeOyeMo-
ro ®I'OC ypoBHs MOATOTOBKY 1O KBaTH(HUKaUU Oakamasp.

3. PACIIPEJEJIEHUE OFBEMA JTUCHUIIJIMHBI

3.1. Pacnpenesienne o0beMa JUCHMILIMHBI 10 popMaM 00ydeHUst

Tpyooemkocmob Oucyuniutsl 6 uacax

Buo
o N ) npome-
~ 2 = g . Konm- aHcymou-
Dopma 3 3 g, g LS .
] = S 2 S X poavHas HoOu am-
00yyeHus Y S Q S .| § X R
5 > § § |§ 8 §3 5 S paboma mecma-
) S S~138 = §”§ X § S s 8 uuu
S 3 | 3%/ 5 8§/ &g |8§§
= o RI (TS N [NERIS|CES
1 2 3 4 5 6 7 8 9 10 11
OuHas 1122 qeT
121,23 | 432 |153| 68 | - | 85 | 189 33 | 3auer,
Kp JK3aMEH
3aouHnas - - - - - - - - -
3aouHas (ycko- - - - - - - - - - -
peHHOE 00yUYeHIE)
OuHo-3204Hast - - - - - - - - - -

3.2. Pacnpenenenne 00beMa AMCOMILNIMHBI IO BUAAM Y4eOHbBIX 3aHSATHI U TPYAOCMKOCTH

Tpyoo- 6 m.H. 3 Pacnpeoenenue
M- 6 unmepaKmuenou, no cemecmpam, uwac
Buo yueonwvix sanamuii aKmueHol,
Kocimy UHHOBAUYUOHHOIL 1 2 3
(nac.) dopmax, (uac.)
1 2 3 4 5 6
|. KonTakTHasi paboTa 00y4aromuxcs ¢
npenojgaBate/em (Bcero) 153 a7 68 1 34
Jlextuu (JIk) 68 21 34 17 17
[Ipaktuueckue 3anarus (113) 85 26 34 34 17
KoHnTposbHas paboTa + - + + +
['pynmoBsie (MHAWBHYaIHHBIE) + ) + + +
KOHCYJIbTAIMH
I1.CamocTosiTe/iIbHAsA padoTa 00y4uaro-
muxcs (CP) 189 - 40 39 110
[ToaroroBka K MPaKTHYECKUM 3aHITHIM 60 - - 30 30
[ToaroroBka K 9K3aMeHY B TCUCHHE
ceMecTpa 50 . ) 26 24
[ToaroroBka Kk 3a4ery 19 - 19 - -
BrinosiHeHHE KOHTPOJIbHOM PabOThI 60 - 20 20 20
I11. IlpomexyTouHasi aTTeCTALMA
9K3aMEH 90 - - 54 36
3aqer + - + - -
OO1mas Tpy10eMKOCTb AUCIUILIHHBI Yac. 432 - 108 144 180
3ad. eI 12 - 3 4 5




4. COAEP) KAHUE JUCIUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUMILIHHBI IO BUAAM YU4eOHBIX 3aHATHH

- 1J1sl 04HO# (pOpMBI 00YUCHHS:

Buowt yueonwsix 3anamuii, éxnrouasn camo-
Mo pas- CHoAmMenvHyIo pabomy o0yuarwuxca u
t)-eﬂa u Haumenoeanue Tpyooem- mpyooemkocmu; (uac.)
pazoena u Kocmb, yuedHbIE 3aHAMUSA camocmos-
el mema OuUCHUNIUHbBL (uac.) npakmu- | menvHasa pa-
neKkyuu yeckue ooma 00y-
3auamus uarouuxca*
1 2 3 4 6 7
1. JluHeiiHasi M BeKTOpHAsN ajaredpa 80 10 10 60
1.1. Marpurpl, OCHOBHBIE ITOHSATHS, BUJIBI 18 2 14
MaTpHll, JSHCTBHS HaJ MaTPHLIAMH.
1.2. OHpCI[SJII/ITCIII/I 2-10 ¥ 3-T0 MOPSIIKOB, 18 ) 14
UX CBOMCTBA M BHIYMCIICHHS.
1.3. CucTeMbl THHEHHBIX anreOpandecKix
YPaBHEHUI, OCHOBHbIE TIOHATHSA, HOP- 20 2 14
myabl Kpamepa, meron Naycca. 10
1.4. BexTopel, ocHOBHBIE mOHATHS. CucTe-
Ma KOOpJIMHAT Ha NPSMOMW, Ha IIOCKO- 18 ) 14
CTH, B TpocTpaHcTBe. JIMHEHHbBIE ore-
panuy HaJl BEKTOpaMH, UX CBOHCTBA.
1.5. CkayisipHO€, BEKTOPHOE M CMELIaHHOE
MPOM3BE/ICHIE BEKTOPOB, UX CBOMCTBA 12 2 4
U BBIYUCIICHUE.
2. MaTeMaTHYeCKHil aHAJIN3 197 45 56 96
2.1. OyHKUHSL, OCHOBHbIE MOHATHUS, CIOCO-
Obl 3amaHus, npenen (yHKIUM, Mare- 10 2 4
MaTHYeCKHE HEONPENICIICHHOCTH W HX
PacKpbITHE.
2.2. BeckoHeuHO Mamble  (PYHKOHH, WX
cpaBHeHMe, 1-il U 2-i 3aMeyaTesbHbIe 8 ) 4
TIpesenbl, Tabauna SKBUBAJIICHTHOCTEH
U ee IpUMEHEHHE.
2.3. OOHOCTOPOHHME MPEEIIbl, HENPEPhIB-
HOCTHh (PYHKIMH. ACHUMITOTHI rpaduka 8 2 4
GbyHKIMH.
2.4. 3amauu, NpUBOAAIIUE K TMOHITHIO MPO-
n3BopHOM. IlpomsBomHas ¢yHKUIUH, 5 1 4
oIpeJieJIeHUe, TeOMETPUYECKU U Me-
XaHWYECKUM CMBICI IPOU3BOAHOM,
2.5. IIpaBuna nuddepeHnpoBaHus, Mpo-
M3BOJIHAS CIIOKHOHM (pyHKIMHU, TabauIa 9 1 o5 4
MIPOM3BOJIHBIX OCHOBHBIX 3JIEMEHTap-
HBIX (DYHKITHIAL.
2.6. IIpou3BoHBIE BBICIINX HOPSAKOB. 7 1
2.7. OcHoBHBIE TeopeMbl nuddepeHnnas- 6 1
HOT'O MCYUCIICHHUS
2.8. Heobxomumble W TOCTATOYHBIC YCIIO-
BUSL MOHOTOHHOCTH M JKCTpEMyMa 9 1 4
byHKITIN
2.9. BrInyk10CTh, BOTHYTOCTh, TOUKH II€peE- 7 1 4
ruba rpaduka QyHKIHM.
2.10. AnTopuT™M HCCienoBaHHUA (GYHKIHH 9 1 4
MOCTPOEHHE MaKeTa ee rpaduka.
2.11. OyHKUMY, 3a/aHHbIe HesiBHO. KpuBbie
2-T0 TOpSA/IKA: OKPYXXHOCTH, DILTHIIC, 10 3 4
runepOoa, nmapadosna.
2.12. OYHKIIMM HECKOJIBKHUX TEPEMEHHBIX, 8 2 4
OCHOBHBIC TOHSITHS, 00JACTh OIpeje-




JICHUA, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI.

2.13.

®ynkuum B npoeccnoHanbHOi cdepe.

2.14.

YactHble HpOU3BOAHBIE 1-T0 M 2-TO
nopsiaka, Hanbonpliee n HauMeHblIee
3HaueHHe (YHKIHMM ABYX HNEPEMEHHBIX
B 00JacTu.

2.15.

Heonpenenennslit uHTETpas, ompene-
JICHHe, CBOMCTBa, TaOJHIla OCHOBHBIX
HWHTETPAJIOB.

2.16.

OCHOBHBIE METOIBI WHTETPHUPOBAHUS:
MO0 YacCTSIM U IMOACTAaHOBKOIL.

13

2.17.

ParmmonaneHble ApOOM, OCHOBHBIE MO-
aatust. [Ipocrefimme npobm, ux WH-
TErpUpOBaHUE. AJTOPUTM HHTETPUPO-
BaHMs PAIlMOHAIBHBIX APOOCH.

2.18.

WHterpupoBanue HEKOTOPBIX HUppa-
LMOHAJBHBIX M TPUTOHOMETPHYECKUX
(byHKIMH.

10

2.19.

OrmpeneneHHBIA WHTETpANI: OIpeaese-
HUe, cBoiicTBa, (opmyna HeroToHa-
JleliOHUIIA, METOABI HHTETPUPOBAHHSI.

2.20.

I'eomeTpuueckie MNPUIOKEHHUS OIpe-
JICTICHHOTO MHTErpaa.

16

2.21.

HuddepeHuuansupie ypaBHEHHUS, OC-
HOBHbIE MOHATHS, TU(depeHIraIbHbIC
ypaBHEHUsI 1-ro mopsaka ¢ pa3sjieneH-
HBIMH ¥ Pa3/CIISIOUIMMUCS TEPEMEH-
HBIMH.

10

2.22.

OmnHOpOoIHBIE U THHEHHBIE MU depeH-
IMaJIbHbIC YPaBHEHNUS |-TO mopsaka.
Jud-npHBIe ypaBHeHUs bepHym.

10

2.23.

Teopuss ~ NMHEHHBIX  OJHOPOAHBIX
1 d-TbHBIX ypaBHEHH 2-TO MOpsiiKa
C IOCTOSTHHBIMH KO3 PHUIIHEHTaAMU.

2.24.

Teopuss JMHEHHBIX HEOIHOPOJHBIX
a1 d-HBIX YpaBHEHUH 2-ro MopsiaKa ¢
MIOCTOSTHHBIMU K03 durimeHTamu.

14

15

Teopus BepoATHOCTEll U MaTeMa-
THYECKAasl CTATUCTHKA

155

13

19

123

3.1.

DIJIeMEHTHI KOM6I/IHaTOpI/IKI/IZ OCH. oOII-
peac/ICHUs, IIpaBrjia KOM6I/IHaT0pI/IKI/I.

16

3.2.

Cunyuaiinbple COOBITHS, UX BHJBI, KJIac-
CHYECKOE OMpEeCICHHE BEPOSITHOCTH
COOBITHS.

16

3.3.

Anrebpa coOwituii. IlpousBenenue u
cymMMma COOBITHH.

17

3.4.

®opmyna TOJHOM BEpPOSTHOCTH U
¢dhopmyiel baiieca.

16

3.5.

HezaBucumeie IOBTOPHBIC UCIIBITAHWS.

16

3.6.

Cnyuvaiinas BenuunHa. OCHOBHBIE TO-
Hatus. DyHknus pacnopeneneHus U
(YHKIMS IJIOTHOCTHU pacipeieIeHus..

31

3.7.

UucnoBble XapaKTEpUCTUKU CITy4aitHOI
BEIMYUHBL. 3aKOHBI paclpeeseHHs
HEMPEPBHIBHON CIIy4ailiHON BEJIMYUHBIL.

3.8.

Ilpeamer m 3agaum MareMaTH4ecKOH
cratuctukd. OCHOBHBIE OOBEKTHI W
morsatus. Coop mHbOpMammm u mep-
BHYHAsE 00pabOTKa BEIOOPKH.

16

3.9.

CraTHCTHYECKHE OIICHKH IIapaMeTpOB
reHepaJIbHOM COBOKYITHOCTH

16

3.10.

CratucTudeckue pacueTsl B mpodec-
CHOHAIILHOM chepe

19

14

14

15

15

15

11

15

15

nuToro

432

68

85

279




-1J1s1 32049HOM (popMBbI 00yUeHHs

y4e€OHBIM IIJIAHOM HE MPEAYyCMOTPEHO

- 11 3204HO (popMbI 00yueHus (YCKOPeHHOoe 00yueHue)

y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO

4.2. CopepxaHue JMCHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/iesaM U TeMaM

Buo 3anamus ¢

Ne N
asoend Haumenosanue UHMEPAKMUBHOU,
‘Z mebL pazoena u memol Cooepircanue 1eKYUOHHBIX 3AHAMULL AKMueHOIl, UHHO-
oucyunIuHbl eayuonnoil gop-
max, (uac.)
1 2 3 4
1. JluHeiinasi U BeKTOpHas ajaredpa
1.1. Martpuupl, OCHOBHbBIE [TonsTue uncnoBoit Matpuubl. [IpsMoyrospHas, KBagpat-
TIOHATHS, BUIbI MATPHII, Hasl, InaroHagbHas, CANHIYHAS MAaTPUIIBI, MaTpULa-
NEHACTBHS HAJl MATPHLIA- CTpOKa, MaTpHLa—CcToNIOeN, HyaeBas MaTpuna. CpaBHEHHE,
TpaHcIIOHMpoBaHue Matpull. CioxeHne (BEIYUTaHNE) MaT-
M. nexuus — becena
pHILl, YMHOXXCHHE MaTpHIbl Ha uncio. [IponsBenenue mat- (4 vaca)
puL. DneMeHTapHbIe TpeodpazoBanus Marpuil. [lonsTre 1
JMHEHHOW KOMOMHALMK CTPOK (CTONOIOB) MaTpuupbl. Ju-
HEIHO 3aBUCHMBbIE U JIMHEIHO HE3aBUCUMBIE CTPOKH
(cTonO1IbI) MaTpPHIL.
1.2. Onpenenurenu 2-ro u 3- | [lonsarue onpenenuTens, MUHOPa 1 anreOpanyecKoro 10-
'O MOPSAIKOB, MX CBOMCT- | MOJHEHH. CgoiicTBa onpeaenuTeneid. EnuHu4HbIe, TUaro-
BA M BEIYMCIICHISL. HA/ILHEIE, TPEYTOBHBIE ONPE/ICTHTENH. Mero/p! BEIUHUCIIE- -
HUS OTIpeIeuTeNel (METO/1 HOHWKEHUS OPsIIKa, IpUBe-
JICHHE K TPEYTOJIbHOMY BHIY).
1.3. Cucrembl TUHENHBIX all- | CHcTeMbl IMHEHHBIX anreOpandeckux ypaBHeHui (CJIAY).
re6panuecKuX ypaBHe- CoBMecTHast (HecoBMeCTHast), onpesieIeHHast (Heomnpee-
HUii, OCHOBHBIE MTOHSTHS, nernnas) CJIAY. (DOpMYJ'IEI Kpamepa. Mezo;[ laycca nst -
bopmyssr Kpamepa, Me- | PELIEHNA creTem M JIMHEHHBIX ypaBHEHUH ¢ N HEU3BECT-
HeiMU. OgHopoHbie CJIAY.
tox l'aycca.
1.4. Bektophl, ocHOBHbIE TO- | [ToHATHE CHCTEMBI KOOPJMHAT: OJIHO, /IBA, TPH H3MEPE-
aarus. Cucrema Koopau- | HUA. Touka B cucteme KoopauHaT. PaccTosiHue Mexay
HAT Ha [PSMOIi, Ha TUIOC- | TOUKAMH, JE/EHHE OTPE3KA B IAHHOM OTHOIICHHH. Cka-
KOCTH, B TPOCTpaHCTBe, | *PHBIC M BEKTOPHAIC BETHIMHL. OmnpeneneHue JUIMHBI
o (Momyns) BeKTOpA, ONpeaesieHIe HyJIeBOTO BEKTOPa, KOJI-
JIvHeiiHbIe onepalvu Haj
. JIMHEeapHble, KOMIUIAHAPHBIE, TPOTUBOIOJIOKHbBIE U PaB-
BEKTOPAMU, UX CBOMCTBA. N nekmms — 6ecena
Hble BEKTOPbI. JINHEHHbIe Onepauy Hajl BEKTOpaMH (4 waca)
(cnoxeHHe BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO, ¢
BbIUUTAaHUE BEKTOPOB). Ennnununsiil BexTop. [Ipoexius
BEKTOpa Ha OCh U COCTaBJISIONIAs BEKTOpa 10 ocH. JIu-
HeWHbIe ONepaliy HaJl BEKTOPaMH B KOOpAMHATHOH (op-
Mme. Moaynb Bektopa. Heo6xoaumMoe 1 joctaToqHoe yc-
JIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
1.5. Ckansproe, BektopHoe u | CkanspHoe npoussejienue Bektopos. CBoiicTBa ckassp-

CMCUIAHHOE IIPOU3BEC-
HHUC BCKTOPOB, HX CBOIi-
CTBa U BBIYMCJICHUC.

Horo npom3BeneHus. CKaJsipHOE IPOM3BEICHUE B KOOP-
IUHATHOU opMe. Y CIIOBUE MEPIICHIUKYIISIPHOCTH BEKTO-
poB. BekTopHoe npousBeneHrne BeKTopoB. CBONCTBA BEK-
TOPHOTO NpOou3BeeHNs. BekTopHOE TpOoN3BEACHHE B KO-
opauHaTHOH Gopme. ['eoMeTpruIecKuii CMBICTT BEKTOPHOTO
npousseneHus. CMenanHoe Npou3BeIeHUE BEKTOPOB.
CBolicTBa CMEIIAHHOTO Npou3BeaeHUs. CMelanHoe Mpo-
W3BEJICHUE BEKTOPOB B KOOPIUHATHON Qopme. ['eomeTpu-
YECKUH CMBICJ CMEUIAaHHOTO MTPOU3BEICHHUS.




MaTeMaTHYeCKHH aHAJIN3

2.1. ®ynkuus, ocHoBHbIE MOHA- | [oHsATHE QYHKIIMOHAIBHOI 3aBUCHUMOCTH. BakHeiime
THsI, CIOCOOBI  3ajaHus, | 3JeMeHTapHble QyHKIUH. AOCOIIOTHAS BEMYMHA JICHCT-
npezen (yHKUUM, MaTteMma- | BUTeIbHOro uucia. [Ipenen GpyHkimu, onpeneneHue u
TUYECKUE HEOIpeaesIeHHO- | nmpuMepsl. OCHOBHBIE TEOPEMBI O Npeenax. beckonedHo
CTH U MIX paCKpPBITHE. Mauble ¥ OECKOHEYHO OoJbIIre QYHKIIUH, MX CBOHCTBA. )
CpaBHEHHE TTOPAIKOB OECKOHEYHO MAJIBIX 1 OECKOHEYHO
Oonpmmx GyHKIWH. PackpriTHe HeonpeaeneHHOCTEH B
00/00, 00—0,
2.2. Beckoneuno mamsie ¢yHK- | Packpritie Heonpenenenrocrer Buma 0/0. 1-it 3ameqa-
UM, UX CpaBHEHHE, |-W W | TENBHBINA Ipeaes, CIEACTBUSA, CIIOCOOBI BRIYMCICHUH. Tab-
2-fi 3aMedaTeNbHBIC Ipeae- | JIMIa SKBUBAIICHTHOCTEH U ee IpIMeHeHne. 2-i 3aMeda- -
MBI, TabNWIa OKBUBAJEHT- | TeNbHBIH MPEEN, PACKPHITHE HEONpPeaeeHHOCTH Buga 17,
HOCTEH U ee IPUMEHEHHE. CIIEJICTBHS, CIIOCOOBI BBIYNCIIEHUH.
2.3. OpHoctoponHne mpenensl, | OOHOCTOpOHHKE Tpeeisl. TeopemMa 0 paBeHCTBE OTHO-
HENPEephIBHOCTh  (DYHKIMU. | CTOPOHHUX mpeaenoB. OnpeneneHus HepephIBHOM
ACHUMITOTHI rpaduka | GpyHKINHU B TOUKe. HenpeprIBHOCTH (hYyHKIMH Ha OTPE3Ke.
¢$yHKIHMH. Teopemsl 0 HenpepbIBHBIX QyHKIMAX. Kitaccndukanus )
TOUEK pa3phiBa. BepTukanbHast, HaKIOHHAsS TOPU30HTAb-
Hasi aCUMNTOTHI Ipaduka pyHKIHM.
2.4, 3amaun, OpuUBOASNIME K | 3amaud, NPUBOJIINE K MOHATUIO IPOU3BOAHON. Dusnue-
MIOHATHUIO IIPOU3BOJIHOM. | CKMil, FEOMETPUUECKUN, 3KOHOMUYECKUI CMBICII IPOU3-
IIpousBonHas ¢yaxnmu, | BogHOH. [IpousBomHas cieBa u cripasa. Juddepeniu-
OTIpeZIeTIeHNe, TEeOMETpHUE- | PyeMOCTh (DYHKIIMHU M CBSI3b €€ C HENPEPHIBHOCTBHIO. )
CKMH M  MEXaHUYeCKHH
CMBICTI ITPOU3BOIHOH,
2.5. Ipasuna muddepenuupo- | [IpaBuna nuddeperupoanus. Tabmua MPOM3BOIHEIX
BaHMs, NMPOM3BOAHAS CJIOX- | OCHOBHBIX JIEMEHTAPHBIX (PyHKIH. [Ipon3BogHas cIox-
HOW  (yHKOMEM, Tabmuma | HOW QyHKIHH. -
MPOM3BOJHBIX ~ OCHOBHBIX
9JIEMEHTAPHBIX (QyHKIMI.
2.6. [IpounzBoaHbIe Boiciux | [loHsATHE MPOU3BOIHOI BTOPOIO, TPETHETO U T.J. NOPSII-
TOPSIIKOB. KOB. 3aKOHOMEPHOCTH B OTBICKaHUH NTPOU3BOIHBIX BBIC- -
IIUX TTOPSIKOB.
2.7. OcHoBHble Teopembl nud- | Teopembr depma, Poss, Jlarpamka, Komu.
(hepeHIManTBEHOTO UCUHUCIIe- -
HUS
2.8. HeobOxonumere u gocrarod- | Bo3pactanue u yosiBanue ¢pyHkimm. Heobxoqumoe u
HBIE YCJIOBHS MOHOTOHHO- | JJOCTaTOYHOE YCJIOBHE MOHOTOHHOCTH, T€OMETPHUYECKHUH
CTH ¥ 3KcTpemyMa pyHkuuu | cmbici. [TonsTre skctpemyma ¢yHkimu. Heooxoaumoe JeKImA — 6ecena
yCIIOBHE CYIIECTBOBaHUS SKCTpeMyMa. Kpuruueckue Tou-
Ku mepsoro poxa. [lepsoe u BTopoe gocTaTouHbIE yCIiIo- (4 vaca)
BUsI 9KCTpeMyMa GyHKImu. Hanbonbiiee n HanMeHsbIee
3HaYeHHe (PYHKIUHU Ha OTPE3KeE.
2.9. Beinykiiocth, BOTHYTOCTB, | Bbimykiocts pyHKunU BBepx (BHH3). Touku neperuoa.
TOYkM mepernda rpaduka | JloctaroyHoe ycioBHe BBIITYKIOCTH BBEpX (BHU3) rpadu-
byHKIINN. ka pynknuu. Heo6xoaumoe ycnoBue CyIecTBOBAHUS -
TOUYKHM nepernda. JlocTaToqHOE YCIOBHE CYIIECTBOBAHUS
TOYKH Tepernoa.
2.10. Anroputm  uccrnenoanus | Obmas cxema uccneaoBanus rpaduka Gynakmuu. [To-
(GYHKOMM W TIOCTPOEHHE | CTpOCHHE Tpa(puKOB APOOHO-PAIIIOHATBHBIX, TOKA3aTENb- -
Makera ee rpaduka. HBIX, JIOTApUHMUUECKUX (DYHKIIUH.
2.11. OyHKIMY, 3a1aHHble HesB- | DYyHKUWY, 3a/laHHbIE HESIBHO. Y paBHEHUE JIMHUU Ha IJI0C-
Ho. KpuBsle 2-ro mopsinka: | koctu. [Ipsimas Ha utockocTd. YpaBHEHUS NPSIMBIX: ypaB-
OKpPY’KHOCTb, 3JUIMIC, THU- | HEHHE NPSMOMH, IPOXOJILEH uepes 3aJaHHyI0 TOUKY Nep-
nepboa, napadona. NEeHMKYJISIPHO 33/1aHHOMY BEKTOpY; o0lliee ypaBHEHHUE
IpsMOH; ypaBHEHHE NPSAMOMH, MPOXOIIEH uepes ABe 3a-
nanubie Toukn. Onpenenenne okpy)HocTi. KaHoHnueckoe )
ypaBHeHHE OKpykHOCTH. Onpenenenne >mmmnca. Kanonn-
4eckoe ypaBHeHue duurnca. [ umepbora, mapadona, ux
KaHOHHYEecKue ypaBHeHus. [IpuBeneHne KpuBoi K KAHOHH-
yeckoMy Buay. IlocTpoeHne KpuBBIX.
2.12. OyHKIIMKM HECKOJNBKUX Te- | OcHoBHBIC MOHsTHsI. O0MacTh onpeeneHus, 00IacTh U3-

PEMEHHBIX, OCHOBHbBIE II0-
HATHS, O0JIACTh Ompesene-

MeHeHus, criocoOwl 3ananus OHII. [Ipumepbr QyHKINH
JIBYX MEPEMEHHBIX.




HUS, reOMETPUUECKUH
CMBICIL.
2.13. Oyukunun B npodeccuo- | [loBepxHocTu Broporo nopsiaka: chepa, JIUICOM I, KO-
HaJIbHOM cdepe HYC, IMIMHApUYEecKue noBepxHocTU. IIpuBenenue k ka- -
HOHUYECKOMY BUAY, NOCTpoeHHe. JIMHIM ypOBHS.
2.14. YactHele npousBonHble 1- | YacTHbIE MPOU3BOAHBIC PYHKIMHU IBYX NEPEMEHHBIX.
ro u 2-ro nopsaka, Hau- | I'eomeTpudeckuii cMbICT YaCTHBIX MPOU3BOAHBIX. YacT-
Oosipliee M HaWMEHbLIEE | HbIE POU3BOIHBIC BHICIIHX MOPsAKOB. OCHOBHAs Teope-
3HaueHHe (YHKIUHM [ABYX | Ma O CMEIIAHHBIX MPOW3BOAHBIX. Hanbomnbmiee u Hau- )
MEpEMEHHBIX B 00JIaCTH. MCHbIIIee 3HaYeHHE (QYHKINHU JIBYX IIEPEMEHHbIX B o0mac-
TH.
2.15. Heomnpenenennsrit unTe- | Auddepenmuman pynkanm, cBoiictBa nudepeHnmana.
rpai, ompeneneHue, cBoi- | Heompenenenusiit maTETpasi. CBOWCTBA HEOTIPEIEICHHOTO
CTBa, TabiWIa OCHOBHBIX | MHTErpaia. | eoMeTpH4ecKHil CMbICT HEONPEIEICHHOTO
MHTETPAJIOB. MHTETpaja. HHTETPUPOBAHIE TPUTOHOMETPHIECKUX i
(yHKIMIA, MTHTETPUPOBAaHKUE POCTEHIINX PALIMOHATBHBIX
JipobOell, HHTErpUPOBaHHE MO YACTSIM).
2.16. OcHoBHble MeTOAbl MHTer- | Tabinna uHTerpaisoB. OCHOBHBIE METOIbI HHTEIPUPOBA-
PUPOBAaHUA: IO YacTAM U | HUA: HETIOCPEACTBEHHOE MHTETpUPOBAaHUE, MHTEIPUPOBA- -
MOJICTAHOBKOM. HUE 10 4acTsM, METOJI 3aMEHbl IEPEMEHHOM.
2.17. Parnponaneubie  1podu, oc- | PanuoHanbHbIe ApOOH, OCHOBHBIC MOHATHS. [IpocTeiiniue
HOBHble TOHATUS. [Ipo- | panuoHaibHBIE APOOHU, NX HEMTOCPEACTBEHHOE HHTETPUPO-
cTeiilue poOH, MX MHTET- | BaHWE M MHTETPHPOBAHKE MTOBEICHUEM O 3HAK 1udde-
pupoBaHHe. ANTOPUTM HWH- | peHuuana. [loHITHe UTepaoHHOH GOPMYIIBl. AITOPUTM )
TETPUPOBAHUS PALMOHATb- | HHTETPUPOBAHUS PALIOHAIBHBIX JPOOEH.
HBIX Ipo0eit.
2.18. WurerpupoBanue HeKoTo- | MHTErpupoBaHue NpoCTEHIINX UpPALlMOHANBHBIX BbIpa-
PBIX HUPPAIMOHATBHBIX W | JKCHHH.
TPUTOHOMETPHUUECKHUX HuTerpupoBaHne TPUTOHOMETPHUUECKHUX BBIPAKCHUI. i
(GyHKIMIA. YHuBepcallbHasi TPUTOHOMETPUYECKAs TIOJCTAHOBKA.
2.19. OnpeneneHuplii  uHTErpat: | ['eoMeTprUuecKuii 1 SIKOHOMUUIECKUIN CMBICI OTPEIeNICH-
oIpeieNeHue, CBOIcTBa, | HOro HHTerpaia. CBoicTBa OIpeIeIeHHOTO HHTEerpaa.
dbopmymna Herotona- | @opmyna HeroTona-JleiiGuumna. IHTErpan ¢ nepeMeHHbIM JeKIus — oecena
JleliOHMIa, METONBl MHTET- | BEpXHUM InpenenoM. OCHOBHBIE IIPaBUIIa HHTETPUPOBA- (4 gaca)
pYpOBaHUS. HUs. 3aMeHa IEPEMEHHOU B ONPE/IETICHHOM HHTETrpalle.
HHTerprupoBaHme Mo 4acTsIM B ONPEAEICHHOM HHTErpale.
2.20. I'eomerpuueckue npuinoxke- | [Inomaas miockoit ¢purypsr B JICK u IICK. {nuna gyru
HUS ompeeneHHOro uHTe- | miockoii kpuBoi B JICK u IICK. O6beM Tena BparieHus B -
rpaja. JACK.
2.21. Juddepenunancaeie ypas- | 3amaun, npuBomsmue K 1udhepeHnaaIbHbIM YpaBHEHU-
HEHUs, OCHOBHBIE MOHATHSA, | AM. [luddepeHnnanbable ypaBHEHNS IEPBOTO HOPSIKA.
muddepenunansapie  ypas- | OmpezneneHue, TeOpeMa O CyIIECTBOBAaHUU U €TUHCTBEH-
HeHusl 1-ro mopsaka ¢ pas- | HOCTH pemeHus. ['eoMeTpruaecKuii CMBICT ypaBHEHHS
JISNICHHBIMM M pasfielisiio- | rmepBoro nopsaxa. Hemosxelie nuddepeHpaibabie ypas- )
IIMMUCS TIEPEMEHHBIMH. HeHus niepBoro nopsiaxa. Juddepenunansieie ypaBHeHHs
C pa3JensAIoMUMUCS TepeMEeHHBIMU. METOIbI UX perie-
HUSL.
2.22. OnmHOpOIHBIE U JTMHEHHBIE MeTox 3aMeHBI IEPEMEHHOM IS PeIIeHHUs] OAHOPOIHBIX U
muddepeHnraIbHbIC ypaB- | THHEWHBIX Tu(epeHIIHaIbHbIX YPaBHEHUH IEPBOTO 0~
HeHud 1-ro mopsaka. Jud- | psaka. Ypasaenne beprymm. -
(epeHIIMaNbHBIE YpaBHEHUS
bepnynmu.
2.23. Teopus nuHEHHBIX OAHO- | JIMHEHHBIE OAHOPOIHBIE YPABHEHUS BTOPOTO MOPSAIKA!
poaHBIX  andQepeHnuaIb- | OCHOBHBIE TEOPEMBI, METOIbI PELICHUH.
HBIX YpaBHEHHUH 2-T0 IIO- -
psifKa C MOCTOSHHBIMU KO-
s dunreHTaMH.
2.24, Teopus nuHENHHBIX HEOAHO- | JIMHENHBIE HEOTHOPOJHBIE YPABHEHHS BTOPOTO MOPSAKA:
pomHbIx  auddepeHnanb- | OCHOBHBIE TEOPEMBI, METO/IBI PEIICHHUH.
HBIX ypaBHEHWHA 2-TO TIO- -
psiika ¢ MOCTOSHHBIMH KO-
¢ unmentamu.
3. Teopus BepOﬂTHOCTeﬁ H MAaTEeMaTUYCCKasd CTATUCTHKA
31 DneMeHTbl KOMOWHATO- | DieMEHThl KOMOMHATOPUKY: Pa3MEIIEHHs], COYETaHHs,

PUKH: OCHOBHLIC ONIpCacC-

MEPECTAaHOBKU. CnocoObI BEIYMCIICHHUS. HpaBI/ma BbIYHC-




JEeHUs, IBa
KOMOWHATOPHUKH.

MpaBwiia

JICHWS KOJIMIECTBA BAPHAHTOB KOMOWHAIIMNA: CyMMa H
MPOU3BECHUE.

CiryqaifHple COOBITHSA, UX
BUJIBI, KIIACCHYECKOE OIl-
pelencHue BEPOSTHOCTH

OCHOBHBIE TIOHATHSI TEOPUH BeposiTHOCTEH. VcibITanus u
coObITHs. Bunbl cimydaitHeix coObITHH. [TOHATHS COBMECT-
HBIX (HECOBMECTHBIX ), JJIEMEHTAPHBIX, OJIAaTOTPUATCT-

BYIOIIUX COOBITHI, OTHOM rpymibl coObrThil. Kimaccude-

3.2. COOBITHSL. -
CKO€ ompeeneHue BeposaTHoCTH. [Ipumepsl HenmocpeacT-
BEHHOT'O BBIYHCIICHHS BEpOATHOCTEH. OTHOCHTENbHAS
gacrora. CTaTucTHYeCcKas BEpOATHOCTb. | eoMeTpruueckue
BEPOSATHOCTH. AKCHOMBI TEOPHUU BEPOSITHOCTEH.
Anredpa coowituii. IIpo- | IlonaTue anreOpsl cOOBITHH. 3aBUCHMBIE H HE3ABUCUMBIE
U3BEJEHHE U CyMMa CO- coObITus. [IponsBenenue coObITHH. Y CI0BHAS BEPOSIT-
GEITHIA. HOCTb. TeopeMa 0 BepOSITHOCTH IIPOU3BEICHHS 3aBUCU-
MBIX cOOBITUH. Teopema 0 BEpOSTHOCTH IPOU3BEACHUS
He3aBUCHMBIX coObITHH. CymMMa coObiTHi. Teopema o
3.3. BEPOSITHOCTH CYMMBI JIByX HECOBMECTHBIX cOObITHIA. Teo- -
peMa 0 BEpOSITHOCTH CYMMBI JIByX COBMECTHBIX COOBITHH.
Teopema 0 cymMe BepOSTHOCTEH COOBITHI, 00pa3yIOMNX
MOJIHYIO TpyHITy coObITHH. [IpoTHBOIIONOXKHBIE COOBITHSL.
BeposTHOCTB MOSABIEHUS XOTS ObI OTHOTO W3 N HE3aBUCH-
MBIX B COBOKYNTHOCTH coObITHi. CriencTBue.
®opmyna monHON Bepo- | Teopema o monHoit BeposTHocTH. Popmyia balieca. Y- 6
3.4. ATHOCTH M (pOpMyJIbI | JIOBHS MPHMCHCHHS (hopMyJIBI TIOJTHOH BEPOSITHOCTH U JIeKHms — becena
Baiieca. dopmyns Baiteca. (4 yaca)
HezaBucumbie  moBTOp- | Popmyna bepuymin. JlokanbHas U MHTErpanbHas Teope-
35 HBIE UCIBITAHUA. Mbl Myaspa-Jlannaca. @opmyna [lyaccona. BepostHocts )
" OTKIIOHEHUS] OTHOCUTENBHOM 9aCTOTHI OT HOCTOSHHON
BEPOSATHOCTH B HE3aBHUCHMBIX HCIBITAHHSIX.
CnyuaitHas ~ BeiuuuHA. | JMCKPETHBIE W HENPEPBIBHBIE CITyYadHbIE BEMMYHHEL.
OCHOBHBIE [MOHSTHUS. | 3aKOH paclpeaeieHus: BeposITHOCTEH TUCKPEeTHON
OYHKIHS pacTIpeIeIeHus ciaydaitHoi BennunHbl. CrocoOBI 3a/1aHUS 3aKOHA
W YHKUMS IUIOTHOCTH pacnpeeneHus. MHoroymﬂLIiHK pacnpeneneHus
pACTIPE/IETEHHS. BEpOATHOCTEH. BHOMMAIBHBII 3aKOH pacTpeneIeHus u
36 €ro YUCIIOBBIE XapaKTepUCTHKH. 3aKkoH [lyaccona. )
o [Mpocreiimmii moTok coObITHI. CBOICTBA CTAIIMOHAPHOCTH,
OPAMHAPHOCTU U OTCYTCTBUS MOCIEACHCTBHS.
W HTEeHCUBHOCTB MOTOKA.
OyHKIMS pacupeeeHus BEpOSITHOCTEN ciyyaiiHO! Be-
JIMYUHBI U €€ cBOMCTBA. IITOTHOCTS pacnpeneneHus He-
IIPEPBIBHOM CIIy4aiiHOM BEJIMYUHBI U €€ CBOWCTBA.
UucioBele  XapakTepH- MateMaTHuecKoe OKUIaHUE CIy4alHON BEIUIHHBI U
CTUKHM CJIy4aliHOM Benu- | €ro CBOMCTBA. BEpOATHOCTHBIN CMBICI MaTeMaTHYECKOIO
YUHBL. 3aKOHBI pacmpe- oxuganusi. OTKIOHEHHE CIIyYallHOW BEIUYUHBI OT ef
JeleHnst  HeNpepbIBHOI MAaTEMaTHIECKOro  OKMIAHHS. Hucniepcus  ciryuaitHoit
CITYAIHOM BETHIHHEL. BEIMYMHBI M ee cBoiicTBa. CpenHee KBaJpaTHYECKOE
3.7. oTkIoHeHHe. HauasbHble U 1IEHTPaIbHbIE MOMEHTHI K-ro -
HOopsiIKa, MOJa, MEIUAHA.
3aKOH paBHOMEPHOTO paclpeelIeH s BEpOSATHOCTEMH, ero
(yHKIMS pacTpe/esieHNs] U YUCIIOBbIE XapaKTEePUCTHKH.
3aKOH NOKa3aTeJIbHOI0 PacIpeIeIeHUs, ero QyHKIHUS
pacnpeieNIeHus U YUCIOBbIE XapaKTEPUCTUKU.
IIpenmer u 3amaun mare- | Ilpeamer Maremaruueckoii cratucTuku. OCHOBHBIE 331~
MaTHYECKOM CTATUCTHUKH. | ¥ MaTeMaTHYECKOH CTaTUCTHKH. I 'eHepanbHas u BbIOO-
OCHOBHEIE OOBEKTHI 1 | POYHAsA COBOKyMHOCTH. [IoBTOpHAs M GeCTIOBTOpHAS BbI-
nonsitust. C60p  uHPOp- O6opku. PenpesenraruBras Beioopka. Criocods! oT6opa.
38, MAIMH W TIepBHYHAS 0O- CTalmcmquKoe pacnpenenenne BIOOpKH. Bapuarmon- )
HBIN PSAI U €T0 XapaKTepuCTHKH. I1oauron 9acToT (OTHO-
paborka BbIGOpKH. CUTEJIFHBIX YaCTOT). DMIHUpHIecKas GyHKINS pacrpesie-
JIEHHs U ee CBOMCTBa. ['ncTorpaMmma 4acToT (OTHOCUTENb-
HBIX YacTOT), SMIUpPHUIEcKast (YHKIMS INIOTHOCTH pac-
IpeJeCHHsL.
CraTuCcTUUECKHE OILICHKH | ToueuHble OLEHKH apaMeTPOB U UX CBOMCTBA: HECMeE-
3.9 nmapaMeTpoB  reHepajb- | WEHHOCTb, 3 (GEKTHBHOCTb, COCTOATENLHOCTD. I'eHepalib- nexius — oecena

HOM COBOKYITHOCTHU

Hasl cpe/iHss, BeIOOpouHas cpenusis. OLeHKa reHepabHOM
cpezHei no BeIOOpOYHOM cpenHei. ['enepanbHas nucrep-

(1 gaca)
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cus, BeIOOopouHas aucnepcusi. OneHka reHepanbHOM Juc-
MEPCUH 10 UCTIPABJICHHOW BEIOOPOYHOH Tuctiepcuu. Boi-
0OpoYHOE cpeHee KBaJpaTHIECKOE OTKIOHCHHE, aCHM-
MeTpHUs U dKcLecc. PacueT cTaTUCTUUECKHUX OLIEHOK T'eHe-
pajbHOI COBOKYNMHOCTH. TOYHOCTh OLEeHKH. [loBepuTenb-
Hasl BEPOSATHOCTH (HAICXKHOCTB). JJoBepUTEIbHBIC HHTEP-
BaJIbl JUI OLICHKU MaT€MaTUYECKOr0 OXKHUIAHUSI HOpMallb-
HOT'O pacHpeleseHus IPU U3BECTHOM U HEM3BECTHOM
CpeHEM KBaIPATHYECKOM OTKJIOHEHUHU.

CraTtucTHyecKde pacue- | 3amaqdu npod)eCCHOHATLHOM Chephl, TpeOyIomue IpruMe-
3.10. | TeI B mpogeccHOHANBHOM | HCHUA CTaTHCTHUYECKOW 00padOTKU TaHHBIX: 3aIachl, pe- -
cdepe CYypChI, HOPMATHUBBI, ICHBI U T.II..

4.3. JIabopaTopHbie padoThI
y4eOHBIM IUIAHOM HE MPEAYCMOTPEHO.

4.4, TlpakTUyecKue 3aHIATUHSA

Buo 3anamus ¢
Homep
No N UHMEPAKmMUg-
pazoena Haumenosanue mem npakmuueckux 3auAmuil Oobvem N .
n/ HOWl, AKMUGEHOIL,
oucyun- 6 uacax <
n UHHOBAUUOHHOU
JIUHBI
dopmax, (uac.)
[etictBus Haa matpunamu. Berurcnenue onpenenureneid. Pe-
1 1 LIEHHE CHCTEM JIMHEHHBIX ypaBHeHHi MeTtogoMm Kpamepa, me- 10 3aHsTHE-TPEHUHT
toaoM ["aycca. [leiictBust Hag BekTopaMu. CKansipHOE, BEKTOP- (5 gac)
HOE, CMENIaHHOE ITPOU3BEICHUE BEKTOPOB.
Ipenen ¢ynkumu. AcumnroTsl rpaduka Qyskuuu. [IpaBuna
i depeHnMpoBanus U TadbIMNIa Npou3BoAHbIX. HccienoBanne Amnanus cutyanuii
2 byHKIMU U TIOcTpoeHue ee Tpaduka. Kpusbie 2-ro mopsjka. 25 (5 uac)
YacrtHple Tpow3BOAHBIE 1-TO U 2-T0 mopsiaka, Hanbonpmee u
HavMEHblIee 3HaYeHNe (YHKINHY JIByX NIEPEMEHHBIX B 001aCTH.
Heonpenenennsiit uurerpan. Meron 3ameHbl niepeMeHHol. MH-
3 2 TErpUpOBaHNE TI0 dYacTAM. VIHTerpupoBaHWe CIEIHAIBHBIX 16 Pabota B ManbIx
' kiaccoB GyHkuui. OnpeneneHuslii nHTErpa. I'eoMmerpuyeckue rpynmax (6 gac)
TIPWJIOKEHUS! OTIPEISNICHHOT0 HHTETpaa.
Huddepennnansaeie ypaBaeHus 1-ro nopsiaka. JInHelHsle of-
HopoaHble nuddepeHnnanbHble ypaBHEHNS 2-TO TOPAAKa C I10- Pabota B ManbIx
4 CTOSIHHBIMH KO3 duientamu. JIMHEHHBIE HEOITHOPOIHBIC 15 rpymmax
i depeHnnanbHble ypaBHEHHs 2-TO MOPSIIKA ¢ MOCTOSHHBIMHU (5 gac)
K03 puLHEeHTaMH.
OnemeHTH KoMOMHATOpUKU. Kiaccuueckoe omnpesienenrue Bepo-
5 3 sSTHOCTH coObITHA. [Ipou3BeneHne u cymma coObITuil. Anrebpa 19 AHanu3 cuTyanui
coObITrii. DopMmyra MoJHOM BeposTHOCTH U (opmyina baiieca. (5 4ac)
HesaBrucuMbIe TOBTOPHBIE UCTIBITAHHUS.
HUTOro 85 26

4.5. KoHTpo/1bHbIEe MEPONIPUATHSA . KOHTPOJIbHAsA padoTa

Bce xoHTposbHBIE paOOThI BHIOIHAIOTCS KaK MHAWBUyaJIbHbIE JJOMAITHUE 3a/1aHus. 3auTeH-
HbIE pabOTHl OOPMIISIOTCS U BKIFOYAIOTCS B MOPTHOINO CTY/ACHTA.

1 cemecmp. Konmponvnas paboma 1 yvacme 1 «In1emenmul 1uneitnoi u 6eKmMopHoil anzedopovl)
Lenv: 1. HayunTbes paboTaTh ¢ MaTpUIIAMU ONIPEICTUTESIMU, CUCTEMaMU JIMHEHHBIX ypaBHE-
HUM.
2. HayuuTbcs pemaTh 3a1a4u IPaKTUUECKON HANPaBIEHHOCTH C MMOMOIIBI0 00BEKTOB
BEKTOPHOM ayreOpshl.
Cooeporcanue: 6 3anaHuit
1. TIpomsBecTH aeiicTBust Hax MaTpunamu. Haittn A% AB.
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2 5 0 1 1
A=|7 4 -1 B:[Z 3]

35 6 5 0
2. Pemuth cucTeMbl TMHEMHBIX ypaBHEHU:
5%, —3X, = X; =-1 3X, +X, =X, =3 X, —3X, + X3 =0
aq 2% +X, =X =3 b9 2X +X,—-2X, =1 c. 12X, +5X, —X; =0
X, — X, +3X; =1 X, +X, =X+ X, =2 3% —2X, +X; =0

3. Hanst Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). HatiTu:
a. mmnay meauansl CK tpeyromsanka ABC
b. Touky P, oTnenstonryio Tpeth orpeska AC, cuuras ot C

C. KOOpAMHATHI BEKTOPa 2AB-5BC + BPTC, €ro JUIMHY (1 IOCTPOUTH €ro Ha Oymare B KIIETKY)
d. mepumetp Tpeyroiapauka ABC
4. Naust Touku A(2; N; 0), B(N-2 4,1, C(3-2;N-15).
a. maittu (AB +3BC, 2AB — BC)
b. BBIACHHUTH, IPH KAKOM 3HAYCHUH ( BEKTOPBI E + qE )54 qATC - ZE NCPIICHIUKYISIPHBI

C. HaiTu paboTy CHIIBI f= {-5, 2, — 1} 1o nepemMeEHNIO TOUKH BOJIb BEKTOPA 2AB -BC
d. wmaiitu miomans Tpeyroasanka ABC

5. Haiiti miomiais napajuiesorpaMma, HOCTPOEHHOTO Ha BEKTOPAx 5a—Nb u a+b, ecmm:
o [d=3 =4 ab
b. a=3i+2j-5k, b=2i—-2j—k,

6. Hauna mupamuna ¢ Bepumnamu A (7; N; 4), A, (7, -1 N-2); A(3; N+3; 1), A,(—4; 2; 1). Haitru:
a. yrom mexay peopamu A A,, AA,;

b. o0Gbem mupamusr;
C. [UIMHY BBICOTHI, OIyIICHHOH Ha rpans A A, A,.

1 cemecmp. Konmponvuaa paboma 1 uacms 2 «Hauana mamemamuueckozo anaiu3a»
Llenv: 1. HayuuThbcs paboTaTh ¢ QYyHKIMSIMH.
2. HayuuTbcsl BBIYMCIATH NMPENIENbl, IPOU3BOIHBIE, CTPOUTH MAKEThI IpauKOB (PYHKIUH.
Cooeporcanue: 4 3agaHus
1. Beraucnuth nipeaeiisl QyHKIui:

) 6x’ —5x° +4 o i x? —2x+1 i 2X -6
a lim-—-— 2 Al N ¢ m
- (x* —3x)(2x" +5x) X* =X —=x+1 J6+x-3
_ (13n+5 """ . COS2X—COS X . e —1
d lim| ——— e lim——— f lim————
n>»{13n—12 x>0 1—C0SX x-0 2tgx —sin X

2. HaiiTi npon3BogHYyO:

~(2x+1)-Vx*-x 1 w [/ B sin? 21x
y = v b.y_marctg(e . A) c. y=4tg4+———7—

21cos42x

2
d. y:arctgx+gln X +1

e y= 4In2(«/§7«/ﬁ)

X2 +4

X
3. Haiitn ypaBHeHME KacaTebHOM U HOpMaU K rpaduky QyHkmuu Y = — 1’ B TOYKE Xo= -2.
X"+

4. UccnenoBath GyHKLIHUIO U IOCTPOUTH rpaduk:

B y=x—x X y_x2—1 3 y_3x—1
x* +3 X’
2 cemecmp. Konmponvnasa paooma 2 wacme 1 « Dynkyuu HecKoIbKUX NEPEMEHHBIX)
Lens: 1. Pacummputs nonstue pynkunu. HayduThest CTpOUTH KPUBBIE BTOPOT'O MOPSIIKA
2. HayuuTbcs CTpOUTH MOBEPXHOCTH BTOPOTO NOPAJIKA M aHAIIU3UPOBATh MIOBEICHHE

(GyHKUINH IBYX IEpEMEHHBIX.
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Cooeporcanue: 4 3amanus
1. ITocTpouTh KpHBBIE BTOPOTO MOPSIKA B OTHON CHCTEME KOOpAMHAT.

a. 1 y>—4y+8x-84=0 g 7. X2 +y*+2x-10y+25=0
b. 2. y*—4y—-8x-52=0 h. 8 x*+y®>—10x—10y+49=0
c. 3. X*+4y*+2x—-40y+97=0 i. 9. 64x> —36Yy° — 256X +144y + 2416 =0
d. 4. X*+4y*-10x—-40y+121=0 j. 10. 4x* +y? —96x -4y +576=0
e. 5. X°+y>—4x—-4y+7=0 k. 11. 4x* +y® + 64X -4y +256 =0
f. 6. X*+y>—4x+6y+9=0
2. ITocTpouTh MOBEPXHOCTU
H2+y—2+£—1:0 b. iz—y—2+z—:1
4 4 9 16 9 14
2. Toctpouth auHuK ypoBHS QyHKIMU Z=F(X,y)
a. Z:x_2+(y—2)2 b. z=x—(y-5)* c z=x+2y d. z=X—2—(y+l)2
9 16 4 9
3. Haiitu obnactu onpeneneuust GyHKUMA: g 7 =./y? —2x+4 b, z= r 1 ; ¢. 7= arcsin(3x-+y—2)

4. Haiitn nonusit muddepenunan GyHkunn z = arcsin(x” + xy* +tx + 2t)
2 cemecmp. Konmponvnas paboma 2 uacme 2 «HMumezpan. /lugpgpepenyuanvnoie ypasnenusny
Lenv: 1. HayunThbcs BBINOIHATE JCHCTBUE HHTETPUPOBAHUE
2. HayuuTbcs mpUMEHATh HHTETPUPOBAHUE B PUOIMKEHHBIX BRIYUCICHUSAX U IIPH pe-
nieHnH qu¢GHepeHIMATBHBIX YPAaBHCHHIMA
Cooeporcanue: 4 3anaHus
1. [TpounTerpupoBaTh HyHKITUU

aJ- x*dx . Je&+8dx CJ- sin x dx dJ- sin x

RN T I 4 J3-cos? x -7 J3-cosx

e.j ctg ®3x _nd2X3X f. j(x2+5x+6)sin2xdx g. jln(cos x)dx
4

B e

X+1
i | . d k[
X2 —2x+ (X=5)(x"+2x+2) X® —X
2. Homne3sysich popmymnoit HeroToHa-JIeHOHNMIIA, BRIYHCIATE ONPEEeIEHHBINA HHTETpall

dx

Vxdx
Jx -1

) o

3. Pemute nuddepenmansabie ypaBHEHUS
Xy'-y=0

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

x2dy + (y—1)dx =0

y'=(2y + 1) ctg x

tg x -sin? y dx = —cos?x -ctg y dy

P00 o

4. Haiitu uactHoe peuieHue qupdepeHunaibHoro ypasuenus v + py' +qy = f(x), ynosierBopsitoriee

HauanbHbM yenoBusaMm Y(0) = y,,»'(0) = yol.
a y'+4y +4y=e";p(0)=1, y'(0)=8.

O\Iv—‘

5
b. y"-=5y'+6y= xy(O)—g,y(O)—

1 !
——, y'(0)=1

c. y'+y=cos2x; y(0)= 3

3 cemecmp. Konmponavnan paooma 3 wacme 1 «Bepoamuocmp ciyuainozo coovimus)
Llenwv: 1. Hayuutbcs BEIOMPATh METOIBI PEILICHHS 3a]1a4 IO TEOPUU BEPOSTHOCTEH

2. HayuuTbcs cTpouTh anreOpbl COOBITHI, apTyMEHTHPOBATh U aHAJTU3UPOBATH PEIICHUE
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Cooeporcanue: 7 3anaHuit
1. B ypne 5 mapos 6enoro npera, 3 - CHHET0, 6 KEITOTO.
a) M3 YpHBI JOCTAIOT OWH map. KakoBa BEpOsSTHOCTH TOTO, UTO OH OEIbIN?
0) U3 ypHBI IOCTAOT JiBa Iapa. KakoBa BEPOATHOCTH TOTO, YTO OHH XKENThIe?
B) U3 YPHBI IOCTAIOT TpH Iapa. KakoBa BeposTHOCTB TOTO, YTO BCE OHHM PA3HOTO LIBETa?
T') U3 YPHBI JOCTAIOT YeThIpe mapa. KakoBa BEpOATHOCTB TOrO, YTO BCE OHU OIHOTO I1BETa?
2. Pabouwmii obcyxuBaer 4 craHka. BeposiTHOCTh OCTAHOBKH B TEYEHHE CMEHBI y NEpBOro craHka pasHa 0,4, y BTO-
poro cranka -- 0,45, y tperbero —0,3, y yerBeproro — 0,34. Haiitu BeposTHOCTE OecriepeOOWHON pabOThI B TCUCHUE
CMEHBI: ) BCEX YEThIPEX CTaHKOB; 0) TPEX CTaHKOB; B) TOJIBKO OJHOTO CTaHKa; I') XOTS ObI O/IHOTO CTaHKa.
3. VY pebenka umeercs 10 kaprouek ¢ OykBamu A, U, O, 51, b, B, P, C, K, I1. PebeHOk, HE YMEIOIUil YATaTh, BBIKJIA-
JIBIBACT B PsIJ 110 YeThIpe OyKBBI. HaliTH BEPOSTHOCTH TOTO, YTO OH CIIy4aiHO BBUIOKHT c10BO «BOPSI».
4. 'V Ilern tpu mapku u3 I'epmanun, a e mapku u3 CIIA. A y Camm nsate mapok u3 ['epmanun u tpu u3 CILIA.
[ers yramun ogHy Mapky y Camm 1 moJoxxui cede B Kisiccep. A IIOTOM Hadall XBacTaThCsl MOAPYKKE M HayraJ BbITa-
A OIHY MapKy. KaxoBa BeposSTHOCTH TOTO, 9TO 3TO Mapka u3 CIIIA?
5. Ha cbopky mocTynaroT getanu ¢ Tpex aBTomMaros: 25% - ¢ mepBoro aBromata, 45 % - co BToporo, 30% - ¢ TpeTbe-
ro aBromara. Ilepsbrif aBTomaT momyckaet 0,1% Opaka, BTopoit —0,2%, Tpetuit -- 0,3%.Haiitn BeposTHOCTH TOTO, YTO
HeCTaHIapTHas JeTallb, IOCTYIHBIIAs Ha COOPKY, ClleJIaHa BTOPEIM aBTOMATOM.
6. Tpu cTpenka MPOU3BEIH [0 OJHOMY BBICTPEIy IO MUIIECHH. BEpOATHOCTD OpayKEHHUS MULICHH KaXKIBIM CTPEIIKOM
paBHa 0.8. HaifTu BeposATHOCTH TOTO, UTO: a) TPU CTpeIKa MOpas3sT MUIICHb; 0) ABa CTpelKa Mopas3siT MHUIICHb, B)
TOJIBKO OJIUH CTPEJIOK MOPA3UT MUIICHD, I‘) XOTs OBI OJWH CTPEJIOK MOpPa3suT MUILICHb.
7. JlecaTh CTpENIKOB CAETAId MO OAHOMY BBICTpENy 10 MUIlleHH. BeposTHocTh npomaxa kaxasM - 0,2. Haiitu Bepo-
SATHOCTH TOI'O, YTO XOTsA 61)1 TpOEC MomnaJiun.

3 cemecmp. Konmponvnasn paooma 3 uacme 2 «Mamemamuueckas Cmamucmurka)

L]env: 1. HayuuThcs 00pabaThiBaTh BEIOOPOYHBIE TaHHEIC.

2. ITo3HaKOMUTBLCS ¢ BO3MOXKHOCTAMH IakeTa Excel mo 06pa60TKe JaHHBIX.
Cooeporcanue:
Jana nBymepHas Bbibopka oobema n=150.
J1J1s 3aTaHHOTO MacCHBa YHCEI TIPOBECTH CIISAYIONIYIO CTATUCTHICCKYIO0 00paboTKYy:

Jast kaxknoi mepemMenHoi (st 11 uHTEpBANIOB):
OTIPEICTTUTh pa3Max BBIOOpPKH (3amucath (popMyITy U pe3yabTaThl BEIYHCICHU);
JUIMHY UHTEpBaJia (3amucath GOPMYJIy U pe3yJibTaThl BEIUUCIICHUN ),
JIEBYIO | TIPaBYIO TPAHUIIBI HHTEPBAIBHOTO psija (3amucaTh (GopMyIry u pe3yabTaThl BEIYUCICHUH);
MIOCTPOUTH UHTEPBAIIbHBIN PAJI;
HaWTH Y4aCTOTHI;
IIOCTPOUTH TUCTOTPAMMY;
BBIYHCJIUTh TOYCYHBIE OIICGHKH: BBHIOOPOYHAS CPENHSSA, BHIOOpOYHAS UCIEPCHUs, WCIPaBICHHAS
BLI6op0qHaﬂ JIUCTICPCHSI, UCIIPABIICHHOE BBIOOPOYHOE CPEIHEE KBaJPATUUECKOES OTKJIOHECHUE, aCUMMETpPUS,
JKcIece (3anmucath Bee GOPMYJIbI U PE3YJIbTaThl BHIYUCICHHN );
8. IIOCTPOUTh  JTOBEPUTENIBHBIC HMHTEPBAJbl Ul  MAaTeMaTH4YeCKOrO0 OXHMAAHUS W CPEIHETO
KBaJPaTUYECKOTO OTKJIOHEHUsI FE€HEPabHON COBOKYMHOCTU Hpu HaaexHocTsx 0,9 u 0,95, cpaBHUTH UX
JUTMHBI U YCTAaHOBUTH CBS3b C BEJIMYMHON HAJEKHOCTH;
9. MPOBEPUTH MPABUIIO TPEX CUTM;
10. mo rucrorpamme, aCHMMETPHH, DKCIECCY, MIPABHIy TPEX CHUTM BBIIIBUHYTH THUIIOTE3Y O HOPMAIHLHOM
pacrpe/ieIeHuH reHepajbHON COBOKYITHOCTH;
11. npoBepuTh BBIABUHYTYIO TUIIOTE3Y MO KpuTepuro xu-kBaapart ([lupcona) ¢ yporuem 3naunmoctu 0,05.

NogabkowhE

Bbinava 3aganus, mpueM Kp M 3aIiuTa MIPOBOJUTCS B COOTBETCTBUU C KaJICHAAPHBIM y4EOHBIM
rpaduKoM.

Ouenka Kpurepum o1ieHKH KOHTPOJIbHOI padoThI
3auTeHo «3a4TeHO0» CTaBUTCSI IPU YCIOBUH ITPABHJIBHOTO BBIITOJIHEHUS BCEX 3aaHUI.
He 3aureno Ecnu He BbINONHEHO XOTsI ObI OAHO M3 00s3aTENbHBIX 3aJaHUM, TO CTYJEHT MONY-

4acT OLCHKY «He 3auTeHo» u He AOIYCKACTCA K CEMCCTPOBBIM KOHTPOJIbHBIM MC-
PONPUATUAM: 3a4C€TY UM DK3aMCHY B COOTBETCTBUU C y'-Ie6HBIM IIJIAHOM.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Buo
2 Ouenka
Komnemenuuu tcp, yac yueonvix
Kon-eo KoMn. sanamui pe3yibmamos
No, Haumenosanue uacoe
Pazoenoe oucCyunIuHsl OIIK-2
1 2 3 4 5 6 7
1. Jluneiinas u BeKTOpHas anredpa 144 + 1 144 JIk, 113 Kp., 3a4eT
2. MareMaTH4YeCKHi aHAJIU3 JIk, 113 y
TEMaTUYCCKUM aHAIH 144 + 1 144 K, Kp
JK3aMEH
3. T i - JIk, 11
€0pHUsl BEPOSITHOCTEM M MaTeMaTuye 144 + 1 144 K, I13 KD,
CKas CTaTHCTHKA JK3aMEH
6cezo 4acoe 432 432 1 432 - -
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA I
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIIUXCHA 11O AUCHUITJIMHE

a) HOHFOTOBKa K JICKIHIMOHHBIM U IIPAKTUYC€CKHUM 3aHATHAM

1. bexuposa, P.C. Maremaruka. JIuneitnas anreOpa: MeTtonuueckue yka3aHus JJis CTYJIEHTOB
WHXXCHEPHO-IKOHOMHYECKUX crienuanbHocTei./P.C. bekupona, O.I'. Jlapuonosa, O.11.Mensezena. -
bparck: bpl'Y, 2005. — 83 c.

2. bexupona, P.C. Maremaruka. OyHKIIMN HECKOJIBKUX MEPEMEHHBIX: MeToanYecKre ykasa-
Hus/ P.C. bekuposa, T.I'. barunosa.- bparck: bpI'Y, 2009. — 51 c.

3. EmenspsaoBa, H.B. Maremaruka. HTerpupoBanue GyHKIMM OTHOW TIepeMEeHHOM: MeToau-
yeckue ykazanus/ H.B. EmenbsHoBa, A.A. ['oBopuna. — bparck: bpl'Y, 2010. — 65 c.

4. EwmenbsHoBa, H.B. PackpeiTue HeonpeaeneHHOCTEN B peaenax: MeTtoauieckue yka3anus/
H.B. EmensanoBa, O.I'. Jlapuonosa. — bparck: bpl'Y, 2009. — 49 c.

5. Xnanosa, E.B. OnpeneneHHblil MHTErpail U ero NpuiioKeHus: Metoaudyeckue ykasanus /
’Knanosa E.B., llnukuna FO.A. — bparck: BI'TVY, 2004. — 71 c.

6. Jlazapp, O.B. Bekropnas anreopa: Meroauueckue ykazanus / Jlazaps O.B., EmenbstnoBa
H.B. — bparck: bpl'Y, 2006.-59 c.

7. JlapuonoBa, O.I'. Maremaruka. Ciy4yaiiHble BEJIMYMHBI. METOIWYECKHUE YKa3aHUS K
pelIeHUI0 3a1ad JUlss CTYACHTOB BCeX creluaibHocTet U (opm obOyuenus / Jlapuwonosa O.I'.,
I'eBpacesa C.A. — bparck: bpI'TY, 2004.- 49 c.

8. JlapuonoBa, O.I'. BeposTHOCTh ciydailHOro coObITHS. MeToauueckue ykasanus /
Jlapuonosa O.I'., I'eBpaceBa C.A.. — bparck: ['OY BIIO «bpI'V», 2008.- 48 c.

9. JlapuonoBa, O.I'. Martemartunueckas crtaructuka: yueO. mocodbue / O.I'.Jlapuonosa, C.A.
I'eBpaceBa. — 3-¢ u3a. nmepepad. u nom. — bparck: [OY BIIO «bpI'Vy», 2008. — 66c¢.

10. IMaiimbimieBa, O.A. Juddepennmansusie ypaBHenus / O.A. Ilaiimbimesa. bparck: bpl'V,
2009. — 168 c.

0) CamonoaroToBKka u caMonpoBepKa

1. Bbarunona, T.I'. Maremaruka. Y. 1: JIuneitHas u BeKTOpHas aredpa, aHaTuTHYECKas
reoMeTpHsi, Hayajaa MaTeMaTH4YeCKOro aHanu3a. 3afaHus A CaMOCTOATeNbHON paboThl / barnHoBa
T.I'., Jlumyxk E.B.. — Bparck: U3n-Bo bpl'Y, 2011. — 133 c.

2. barunosa, T.I'. Matemaruka Y.2: Heonpenenenuslii uaterpain. OnpeaeneHHbIii HHTe-
rpait: coopuuk 3ananuii u rectoB / barunosa T.I'., bekuposa P.C., Jlumyk E.B.— Bpatck: U31-Bo
bpl'V, 2011. - 44 c.

3. barumnosa, T.I'. Maremaruka Y.3: luddepennmnansabie ypaBHeHUsS. OYHKIIMHA HECKOJb-
KUX NepeMeHHbIX: cOOpHHK 3aanuii u TectoB / barmnosa T.I'., bekuposa P.C., Jluniyk E.B.—
bparck: Uzn-Bo bpl'V, 2012. — 56 c.

4. barunosa, T.I'. Matematuka: BBenenue B Mmarematuyeckuit ananus. Juddepenimans-
HOE HCcYnCIieHne: COOpHUK 3aanuii u TectoB. Yactel, 2 / barunosa T.I'., bekuposa P.C., JTumyk
E.B. — bparck: U3n-Bo bpI'Y, 2014. — 83 c.

5. barunoga, T.I'. Matemaruka Y.4: Teopust BeposiTHOCTEN U MaTeMaTuyeckasi CTaTUCTHU-
ka: cOopHuk 3amanuii U TectoB / barunosa T.I'., bexuposa P.C., Jlumyk E.B.— Bparck: U31-Bo
bpl'V, 2014. - 69 c.
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7. IEPEYEHb OCHOBHOM 1 TONOJIHUTEJIbHON JIUTEPATYPBI,

HEOBXOJIUMOM JIJIsI OCBOEHUA JUCITATIITAHBI

Konuue-
Buo cmeo Obecne-
Ne Haumenosanue uzoanusn 3anAa- IK3EMNIA- uen-
mux Ppos 6 ouo- HOCHb,
(VIx, 113,
) auomexe, | (3k3./ yen.)
T,
1 2 3 4 5
OcHOBHas JuTepaTypa
1. IIucemennsrit, [I. T. KoHCneKkT eKmuii 1o BBICIICH MaTeMaTHKE : k. I3
nonusii Kype / 1. T. IucbMenHsli . - 10-e uzn., ucnp. - M.: AU- T 43 1
PUC-TIPECC, 2011. - 608 c. Kp
2. unages, B. C. Briciras maTeMaTrka. yaeOHUK ai1s By30B / B. C. k. TI3
Iunaves. - 8-¢ u3m., crepeoTn. - M.: Beicmas mxomna, 2007. - T 390 1
479 c. Kp
3. Jlapnonosa, O.I'. BektopHas anrebpa B IpIMEHCHUH K JIHHSHHBIM
00beKTaM Ha ILIOCKOCTH H B IIpocTpaHcTBe: Yueb. Ilocobue as JIk, 113, 31 1
By30B / O.I". Jlapuonosa, A.C. Jlapuonos, O.B. Jlazaps. — bparck: Kp
bpl'Y, 2010. -84 c.
JlonoJIHUTEILHAS JIUTEPATYpa
4. Hanxo, I1. E. Bricias MareMaTika B ynpakKHEHUAX U 3a1a4ax. B 2
9. Y.1 :yuebnoe nocobue s By3oB / I1. E. [larko, A. T'. [Tomos, JIk, 113, 288 1
T.A. KoxxeBuukosa. - 6-¢ u3z. - M.: "Onukc 21 Bex",: Bricimas Kp
mkoia, 2003 - 304 c.
5. Hanxo, I1. E. Bpiciias MaremaTHKa B yIpaXHEHUSX U 3a1avyax. B k. I13
2-x 4. Y 2: yuebnoe nocobue mis By3oB / [1.E. Jlaako, A.I'. [Tomos, > ’ 296 1
T.4. KoxxeBuukosa. - 6-e u3z. - M.: "Onukc 21 Bex", 2003 - 415 c. Kp
0. MMuckynos, H. C., IuddepeHnmansHoe 1 HHTETPATEHOE UCIUCIIC-
Hus. B 2 1. T.1-2 : yuebnOoe mocodue mis By3os / H. C. [TuckyHOB. - JIk, 113, 189 1
u3f. crepeorun. - M.: Uarerpan-TIpecc, 2003 - 2004. T.1. - 2003. - Kp
415 c.
7 IMuckynos, H. C., AuddepenumnanbHoe 1 HHTETpaIbHOE UCYHCIIE-
Hus. B 2 1. T.1-2 : yue6Hoe noco6ue s Bysos / H. C. Iuckynos. - | JIk, I13, 198 1
u3g. crepeorun. - M.: Uarerpan-TIpecc, 2003 - 2004. T.2. - 2004. - Kp
544 c.

8. MEPEYEHb PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM

CETH «<MHTEPHET» HEOBXOJAUMBIX JIJIA OCBOEHUA JUCHUITJINHBI

B nporecce 00ydeHus CTyA€HTBI MOTYT MCIIOJIb30BaTh OOIME PECYPCHI:

1.OnexTponHsbIii kaTanor 6ubdanorexku bpl'y

http://irbis.brstu.ru/CGl/irbis64r 15/cqiirbis 64.exe?LNG=&C21COM=F&I121DBN=BO0OK&P21

DBN=BOOK&S21CNR=&721ID=.

2. DnextpoHHas oubnuoreka bpl'yY
http://ecat.brstu.ru/catalog .

3. DneKkTpoHHO-OMONIHMOTEeYHAs ccTeMa «Y HUBEpCUTETCKas Onbauoreka online»

http://biblioclub.ru .

4. DnekTpoHHO-OuOMHMOTeUHas cuctema «M3narenbcTBo «JIaHb»
http://e.lanbook.com .

5. Uadopmarmonnas cuctema "EquHoe okHO JocTyna kK o0pa3zoBaTeabHbIM pecypcam”

http://window.edu.ru .
6. Hayunas snextponnas oubmmoreka eLIBRARY.RU http://elibrary.ru .

7. Yuusepcurerckas uapopmarmonHnas cuctema POCCUSA (YUC POCCHUA)

https://uisrussia.msu.ru/ .
8. HantmonanpHas snexkTpoHHast oubdiamorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92.%20%D0%A1.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%A1%2E%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%A1%2E%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

9. METOANMYECKHUE YKA3AHUSA 1JIsdA OBYYAIOILIUXCSA IO OCBOEHHIO
JUCHHUIIJINHBI

OOyuaromuiicst JOJKEH pa3padoTaTh COOCTBEHHBIM PEKUM PaBHOMEPHOTO OCBOSHHUS JHUCIIHII-
nuHbL. [ToAroTOBKA CTYACHTA K MPEACTOSIIEH JTEKIIUN BKIIOYACT B CEOS psJi BAKHBIX TO3HABATEIb-
HO-TIPAKTUYECKHUX ITAIOB:

— YTCHHE 3alliCel, CACNAHHBIX B TPOIECCE CIYIIAHWUS M KOHCIICKTHPOBAHUS IPEAbLIyIICH
JICKI[MU, BBIHECEHHWE Ha TOJS BCEro, 4ro TpedyeTcs MpH AalibHelIIell paboTe ¢ KOHCIEKTOM U
y4eOHUKOM;

— TexHHYeckoe opopMIIeHHE 3amucel (IMoJYepKUBaHKE, BbIJCIIEHUE TJIABHOTO, BHIBOJOB, J10-
Ka3aTelIbCTB);

—  BBINOJIHEHUE MPAKTUYECKUX 3a/IaHUI TPEToIaBaTes;

— 3HAKOMCTBO C MaTEpUAJIOM MPEACTOSIICH JEKIUU 10 YICOHUKY U JOMOJHUTEIHHON JIUTEpa-
Type.

AKTHBHas pa0oTa Ha JICKI[MU, €€ KOHCIIEKTHPOBAHKE, MIPOyMaHHAas, [[eJICHAIIPABICHHAS, CHUC-
TeMaTH4YecKasi, a IJIaBHOE - JOOpOCOBECTHAs M INIYOOKO OCO3HAaHHas Mocienyomas padoTta Hal
KOHCIIEKTOM - Ba)KHOE YCJIOBHE YCICIIHOTO O0yUYCHUS CTYACHTOB.

9.1. MeTonnueckne yKazaHnus Uil 00y4alOIIMXCSH 110 BbINOJTHEHUI0 NPAKTHYECKUX 3aHATHI

[TpakTuyeckue 3aHATHS 110 MaTeMaTHKe IO3BOJIET CTyIEHTY Ooiiee riy0oKo pa3obpaTbcs B
TEOPETUYECKOM MaTepHaje U ONPENEIUTh CPEephl ero MPaKTUIECKOro npuMeHeHus. OCHOBHAs 11eTb
IPAaKTUYECKOI'0 3aHATHUSA — Pa3BUTHE CaMOCTOATENBHOCTU CTyAeHTa. [1oAroToBka K MpakTHYEeCKUM
3aHATHAM COCTOUT B JOOPOCOBECTHOM aHAJIHM3€ TEOPETUUECKOr0 MaTepHaa, COCTABICHUN KPATKUX
CIPAaBOYHHUKOB, CJIOBAPUKOB, CXEM, AJITOPUTMOB. Kpome Toro, Bce JoMallHue 3ajaHusl K IpakTuye-
CKOMY 3aHSITHIO JIOJDKHBI OBITh BBIIOJIHEHBI, JTHOO IMOATOTOBIEHBI BOMPOCH MPETMOAABATENI0, pac-
KPBIBAIOLIME TPYIHOCTH B OCBOEHUH Y4€OHOIr0 MaTrepuaa.

IIpakTnuyeckoe 3ansatue Nel JleiictBus Haa marpunaMu. Beruncnenue onpeaenureneil. Pemenne
CHUCTEM JIMHEWHBIX ypaBHeHMN MetonoMm Kpamepa, meronom ['aycca. JleiicTBHs HaJ BEKTOpamu.
CkansipHO€, BEKTOPHOE, CMELIAaHHOE IIPOU3BEIEHUE BEKTOPOB.

Lenb: 1) HAyYUTHCS BBINOJHSITH ICHCTBUS HAJl MaTPUIIAMH, BBIYHCIISTH ONPEICITUTENN, PEIIaTh
CHCTEMBI JUHEHHBIX YypaBHeHUI meronoM Kpamepa, metonom I"aycca. 2) HayunTbcs BBITONHATH
JIEHCTBHSI HAJl BEKTOPAMH, HAXOUTh CKAISIPHOE, BEKTOPHOE, CMEILIAHHOE IIPOU3BEICHUE BEKTOPOB.

3amanvie 1 BeImomHUTH NeWCTBUS HAJ MaTpUIIAMHU

2 3 1 -20 5 1 -2 -5 3 1
1) A+5E A= 3 _9 :2) 5A-3B+2C A=| 3 5 1/B=|-3 2 7 |lic=|2 o0 s
-1 2 4 4 0 -1 6 4 2
3agaHI/Ie 2 BrrunuciauTb OIIPEACIIUTEIIN BTOPOI'0 IOpAAKa
1 2 cosa Sina g 1 X X —
1) ; ) )

2 ;3 NN
-3 -4 —Sina  cosa -1 wp X“+x+1 X

3ajanvie 3 BEIYMCIUTD ONPEAEIIUTENN TPETHETO MOPSAIKA
3 2 -1 2 1 3 111 0 x O
N2 2 31;225 3 2331 2 3;4x 1 x;
4 2 -3 1 4 3 1 3 6 0 x O

3ananue 4 Pemuth cucteMy JTMHEWHBIX ypaBHeHU MeToqoM Kpamepa n metonom ["aycca

— 2%, —3X, + X; =—7 2y+z+3x=1 X+2y+z=8
1) 3 X +2X, —3X; =14 ; 2) {6X+4z+5y=-2; 3)<3x-2y-3z=-5
— X, — X, +5X;, =-18 72+8y+9x=3 3x—-4y+5z=10

3amanwue 5 PemuTh ciemyromue 3a1auun, UCIOJIb3Ys MPaBHIIa JEHCTBUM HaJl BEKTOpaMu, (hOPMYJIbI
CKAJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO MPOU3BEICHHS BEKTOPOB.
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1. [laHbI BepIIUHBI TPEYTOJIBHUKA A(_1,2,4), B(_4,2,0), C(3,_2,1). OrnpenenuTts ero BHyTPEHHUH YroJl Ipy Bep-
muHe B.

— -

JlaHbI BEKTOPH 3 = 3] — ] —k,b=i+ j —SIZ, c=31 - 4j +12K. Biuncants pp (a + 6) .

Vnpocrurs suipaenne (2 — )« j + (j —2K)-K + (i — ZIZ)Z.

PackpbITh CKOOKH U YIPOCTUTH BHIPAKCHUS: a) 2?(] % IZ) + 3](f % IZ) + 4|Z(T X ]),

Cuna § ={2,~4,5} IPAUIOXKEHA K TOUKE |\ (4,-2,3)- OmnpenenuTh MOMEHT 3TO# CHITbI OTHOCHTEIILHO TOYKH A(3.2,-1)-

JlaHbl TOYKH A(]_,Z,O), B(S,O,—S)C(l,S,—]_)_ BrruucnuTs miomans Tpeyronsauka ABC .

© g ks~ w N

—  —

=i,b=k,c=7;
»a=3 +2],0 ={-104},c=-3 +j+k;na=i+],b=],c =k;
nad=i+],b=T-7,6=7;9a={2-13},b =5 +3],¢ ={-111.

8. YCTaHOBUTH, KOMIUIAHAPHBI JI BEKTOPHI 3, 6, C.ecmn:a) d ={2,3,-1}, b ={1,-13},C ={3,-1-2};
oa={3-21,b={212},c ={3-1-2};

9. Jloka3aTk, YTO TOUKH A(]_,Z,—l), B(O,:LS), C(—1,2,]_), D(2,1,3)_ JIeXKAT B OTHOM IIOCKOCTH.
10. Brrumcnuts 00beM TETpadapa, BEPIINHEI KOTOPOTO HAXOIATCS B TOUKAX A(Z,—]_']_)1 B(5,514), C(3,2,_1)1 D(41]_13).

jsb)

7. Ompenenuts, KaKkoii ABISETCS TPOiiKa 3,b,C: ad =Kk , b=I ,C = J, 6)

|

[opsnok BeIMONHEHHS: 1) MPOYUTATH JICKIHIO U PACCMOTPETH MPHUBEICHHBIE B JIGKIUU 00pa3Iibl
pelLeHUs 3aJaHUi; 2) BBIOIHATD 3a/laHUsI TPAKTUYECKOT0 3aHATHS aHAJIIOTUYHO.
@PopMa OTYETHOCTH: BBIITOJIHUTH 33JIJaHNE B TETPAJM U I10KA3aTh IIPENIOAABATEIIO.

3amauus U1 CaMOCTOATENbHOM Pa0OTHI:
3aganue 1 BoImoaHUTh AEMCTBUS HAJl MaTpUILlaMU

1 2\ (0 — -2 3 1)(1 -2 -3 2 4
1) : :2) lo _ 3 (3 5 )| _
3 4 1 2 5 4 0 0 3 1 5 > 0 3 0
2 -1 -5 4 —4 5 5 1
3ananue 2 Pemmth ypaBHEHUS, HCMIOJIB3YS MIPABHUJIA BEIYMUCIICHUS ONPEIeITUTEINeH

3-X X+2 )sin2x —sin 3x 0:3 S P
x+1 x-1 cos2X €os3x| s 1 - :‘_1 3‘
x-5 1 1

3aganue 3 Peiuth cucTEMY JIMHEWHBIX ypaBHeHUH MeTooM Kpamepa u metoom aycca
3X+2y=5 ) X+ X, + X% =3 3 X, =% =-1
{6x+4y:10’ {ZX2 +2X%, +2X% =6 {2X1 ~2X, =5
3aganue 4 Peinuth CIIeayronme 3a1a4u, UCIoJb3ys paBuiia JSUCTBHUIN Hajl BEKTOPaMH, (HOPMYJIbI
CKaJIAIpHOT 0, BEKTOPHOI'0, CMCIIAHHOT'O IMMPOU3BCACHU A BEKTOPOB.
1. Haiitn snauenne { npu kotopom Bexropsr g = {2,-1,5}, b= {t,4,2},C ={1,0,—1} oGpasyior neBy:o Tpoiixy, a
06beM NapayUIeIIeIHIIe/Ia, IOCTPOCHHOTO Ha HHX, PaBeH 33xy6.e0.

2. Tlocrpouts mapamuny ¢ sepumsamn A(5,2,0), B(2,5,0), C(1,2,4),0(0,0,0) u seraucuts ee 06bem, miomas
rpanu ABC M BBICOTY, ONYIICHHYIO HA 3Ty TPaHb.
PeKOMeH]IaHI/H/I 110 BBIITOJJTHCHUIO 3aﬂaHHﬁ W IIOATOTOBKEC K MPAKTUYCCKOMY 3aHATHIO.
PaCCMOTpeTL MMPUMCEPBI BBIITOJIHCHUSA aHAJIOT'MYHBIX 3a):[aHHI>i, IMPUBCACHHBIC B JICKOUAX, B OC-
HOBHOM M JIOIIOJIHUTENIBHOM uTeparype. [IoAroTOBUTE BOIIPOCH! IPETIO1aBATEIO.
OcHOBHas IMTEpaTypa

[Tucemennsnid, J[. T. KoncnekT nekiuit mo Beicuield matemaTtuke : moiubliil kypc / 1. T. [lucemen-
HbIH . - 10-e u3x., ucrp. - M.: AUPUC-IIPECC, 2011. - 608 c.

JlononHuTenbHAS IUTEPATYypa
Hanxo, I1. E. Beiciass MmareMaTHKa B ynpakHEHUsX ¥ 3amadax. B 2 4. Y.1 :yueOHoe mocobue st By30B / I1.
E. lanko, A. I". ITonos, T.5. KoxxeBuukoBa. - 6-¢ u3z. - M.: "Onukc 21 Bex",: Boiciras mkosa, 2003 - 304 c.
KoHTpOoJIbHBIE BOMPOCHI ISl CAMOIIPOBEPKH
1. Kakne me¥cTBus Ha MaTpUIIAMH MOYKHO BRITIONHATE? 2. Kakue GopMyIbl HCIIONB3YIOTCS TP BEIYHCIIC-
HUU CKAJIIPHOTO, BEKTOPHOT'O, CMEIIAHHOTO TPOU3BEICHHUS BEKTOPOB?
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.

IIpakTuyeckoe 3auaTue Ne2 Ipenen pynkmuu. AcumntoTsl rpaduka Gynakiuu. [lpasuna nud-
¢depentpoBanrs U TabaMIa NMPOU3BOAHBIX. MccnenoBanue (QyHKIIMM M TOCTPOCHUE ee Tpaduka.
Kpussie 2-ro nopsinka. YactHble mpou3BoAHbIC 1-T0 U 2-TO mopsiaka, Hanbonbpiiee 1 HaMMeHbIIIEe
3HaYeHue (PyHKIUU IBYX IEPEMEHHBIX B 00JIACTH.

Lenb: 1) HAyYUTHCS BBIYUCIATH Mpeaed (YHKIHMU, HAXOAUTh aCUMITOTHL. 2) HAYYUThCS HAXO-
JIUTh TPOU3BOJIHYI0 (YHKIUMU M MPUMEHSTh NpaBuiia auddepeHunpoBanusi. 3) OCBOUTH alro-
PUTM HCCleoBaHUs (YHKIIUU U HAYYUTHCS CTPOUTH MakeT rpaduka GyHKIUU B COOTBETCTBUU
C MPOBEJACHHBIM HCClIeloBaHHEM. 4) HAyYUThCA CTPOUTH KpHUBbIE 2-T0 mopsanaka. 5) Hayuutecs
HAXOJUTh YaCTHBIC MPOM3BOJIHBIC U HAWOOJbIIEe W HaUMEHbIee 3HaYeHHWEe (QYHKIMU JIBYX TEpe-
MEHHBIX B 00JIaCTH.

3aganue 1 BelunciauTth npeaesbl

. 2n+1 . 3n+1 . x?-3x . 4x? ) 1+2x+x°
1. 2. 3. —— 4 5. -
lim 75 im5 = 3 1lmT— im=— S 1lmpgs o g
6. [i 10x* —x—6 7 0i X3 +1 8. i X2 —2x+6 9. i 20x? —5x+4
' le 3x—x° ' XID;I 5x* +8x% +2 ' ,!LD -3¢ +x?-21 le 20x -1

3aganve 2 Jlng yka3zaHHBIX (GYHKUMHA HAWTH acCUMOTOTHI, HAHTH NPOU3BOAHBIE, MCCIIENOBATH,
MOCTPOUTD UX IpaPuKu

X X3 +1 x? +1 2X +1
1) y= - 2)y=—5- 3)y= 4) y=+v1-x* 5)y="—
1+3x X 2X+3 e

3aganue 3 [TocTpoUTh KPUBBIE BTOPOTO MOPSIIKA
LX2+y?—=2x-2y—-2=0 2 x*—-4y*-8x-16y-16=0 3.2x* —-4x-y+11=0

4. X=2++/6-3y2 +6y 5.y =—2++/5+(x+4) 6. y=1-2Jx+1

3ananue 4 Haiftu yacTHbIE TPOU3BOIHBIE

1. U = 2y/x +3y2¥/z? 4, U =2y 7.1 = p*sin‘p
y x> X X -z
1. Z = arctg > 5BU=——— g.u=e’+e’
1+x yo oy
Lu=x-y)x-2z)(y-2) 6. z =YX HY) 9.u=e"sin?
X

3ananue 5 Haiftu HamOosbllee U HaMMEHbIIee 3HaueHre (YHKIUH JIBYX NTEPEMEHHBIX B 00J1acTh
1) JI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-5y  6) z+5=(x-1)*+(y+2)?
2) JI: 3x-4y-12<0, 3x+4y+12>0, 3x+12-y>0 a) z=7x+4y 6) 14-z=(x-2)2+(2/-1)2
3) JI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7X-3y 6) z+5=(X+1)*+(y-2)
[Topsa0K BBIMOJAHEHHUs: 1) MpouuTaTh JEKIUI0 U PACCMOTPETh NMPUBEICHHBIE B JIEKIIUU 0Opa3ibl
pemiCHUA SaﬂaHHﬁ; 2) BBIIIOJIHATL 3aJaHUA ITPAKTHYCCKOTO 3aHATUA aHAJIOTUYHO.
d)opMa OTYCTHOCTH: BBIMIOJIHUTH 3aJaHUEC B TETPAAN U ITOKA3aTh MPECIIOAaBaATCIIIO.
3aI[aHI/I$I JJIA CaMOCTOSITEIbHOM DaGOTLII

3aganue 1 BeruncnuTs npenenst

l X3 +1 i X2 —6X+5 i 3x% —6x i x? —9x +14 i X2 —5X+6
lexz—4x—5 !D? x?-25 !U) x? -4 lg} x® -8 !erl J6—x -2

i X3 —27 i 2arcsin X i 3sin x
Lrp NT—X—-~+/x+1 !';To] 3tg 2x lm arctg2x

3amanme 2 JIns ykazaHHBIX (DYHKIHMH HaWTH aCUMITOTHI, HAWTH MPOW3BOIHBIC, HCCIIECIOBATH,
MOCTPOUTH UX IpaduKu

2 4

X
3) V= 4Hy=—H0
1+ x? )y 4 — x? )y x3 —27

Hy=x>-3x 2 y=
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3amanue 3 [TocTpouTh KpUBBIE BTOPOTO MOPSIKA

1. X*+y>—6x+6y+2=0 2 x=-4-,5-5y°>—-20y 3. 2x% —y? —12x+6y+7=0
4 y=1-20x —ax+6 5 x=-24 V2 6. y? +2y—6x+25=0
6
3amanue 4 HaliTu yacTHBIE TPOU3BOIHBIE g—z u % Pyuxyuu 3x* +2y—5xz° +2yz +32=7
X

o’ o’u
vy ——0 eciu u = arctgz
ox® oy’ X

3amanue 5 [loka3aTsk, 4TO

PexoMeHamm no BhITOJIHEHUIO 3a/IaHUN U TOATOTOBKE K MPAKTUYECKOMY 3aHATHUIO:

PaccMoTpeTh npUMephl BBIMOJIHEHUS] aHAJOTHYHBIX 33/1aHUi, NPUBEICHHBIC B JIEKIHSAX, B OCHOBHOH U

JIOTIOJIHUTEINBHOI JuTeparype. [101roToBUTh BOMIPOCH PEIOIaBaATEIIIO.

OcHoBHas uTeparypa
[Tucemennsrid, J[. T. KoncnekT nekiuii mo Beiciield matemaTtuke : mojubiid kypc / 1. T. [lucemen-
Hblif . - 10-e u3x., ucnp. - M.: AUPUC-TIPECC, 2011. - 608 c.
JlononHuTenbHas IUTEPATYpA

Hanko, I1. E. Briciias MmaremaTnka B ynpaXHeHHAX U 3ama4dax. B 2 4. Y.1 :ygeOHOe mocobue s
By30B / II. E. [lanko, A. I'. Tlonos, T.f. KoxxeBHukoBa. - 6-¢ uza. - M.: "Onukc 21 Bex",: Bricuias
mikoita, 2003 - 304 c.
KOHTpoJIbHBIE BOOPOCHI 111 CAMOIIPOBEPKHU
KaxoB nopsiaok neiictBuil npu BeiunciaeHuu npenena? Kakue mareMatnyeckue HEOMPEACIEHHOCTH CYIECT-
By1oT? ChopmMmynupyiiTe mpaBuia sl PaCKPHITHS HEOPEACIEHHOCTEH. 3anumunTe TaOIruIly TPON3BOIHBIX U
npaBuna auddepenupoBanus. Kakos anroputm uccnenoBanust GyHkuuu? B yeMm oTnnure HaxXOXIESHHS
YaCTHBIX MPOU3BOJIHBIX (YHKIMH HECKOJIBKUX MepeMeHHBIX? KakoB MOpsIoK AEHCTBUN MPU HAaXOXKIACHUH
HauOOJIbIIEr0 M HANMEHBIIETO 3HaYeHUs DYHKIIMH ABYX NEPEMEHHBIX B 3aJaHHOI 0071acTh.?

IIpakTnuyeckoe 3ansitue Ne3 HeomnpenenenHslif unterpan. Meroa 3ameHsl nepeMeHHOU. MH-
TEerpupoBaHue 1o yactsiM. VHTerpupoBaHue crnenuanbHbIX KiaccoB GyHkuui. OnpeneneHHbIN
UHTErpail. I'eoMeTpuyecKkue NpUIOKEHU ONPEACICHHOTO HHTErpaa.

Henb: 1) Hayunthcs HaX0AUTh HEONpPEAEICHHBIA UHTErpajl, MPUMEHITh METO/] 3aMEHbI IIepEMEH-
HOW M METOJl MHTEIPUPOBaHUs MO yacTsAM. 2) OCBOUTHh MHTETPUPOBAHUE CIEIHATIBHBIX KIACCOB
¢yskuil. 3) HayunTbcs BBIUMCIATH ONpeneieHHbIH UHTerpai. 5) Hayuutbes npuMeHsITh reoMeT-
pPUYECKHE IPUIIOKEHUS OIIPEIEICHHOTIO UHTErpaa.

3ananue 1 HaiiTu HeonpeaeneHHbIE HHTErpaibl

1. Ix3dx 2. _[xdx 3. jdx 4. [d(sinx) 5. [d(arctgx®) 6. I\/x—sdx 7. J.% 8. J\d;
X

13 [ (124 - 3/x x 14 I(—& —D” 4y
X

3ananue 2 Haiitu HeonpeeneHHbIe HHTETPAJIBI, HCIIOJIB3YsI METOT 3aMEHBI IIepeMEHHON
. .[ xdx , J~ xdx J~ x3dx I(5x+3)dx ; J- xdx 5 J- x>dx

V11— x2 x* +25 2x* -5 \3— 49%2
_[ 3xdx jx3§/5x7dx IxcosSx dx IX *dx dx J- e*dx J- (2x —8)dx
Jite* +e

9. _'.3 d); 10 I3de 11. J.(x2 +2x+%)dx

7 —4x? x2 +6x+13 N/
J- cos xdx J- In xdx J- (3x 6)dx J- (x+3)dx I
sin? x—6sinx+12 < x1—4Inx—In2x 2_4x+5 ‘X2 +2x+2 7 AJax—x?

3ananue 3 Haiitu HeonpeaeneHHbIE HHTETPAIIBI, HCIIONIB3YSI METOJT HHTEIPUPOBAHHUS 110 YaCTIM

2% X ol d I 2 1d xdx 4-x 2 d I d
jxe dx jxarctgxdx je sin xdx In(x +1)dx ICOS . jarcsmxdx je cos 2xdx j\/? n xdx

) arcsin x
J.x cos xdx Iﬁdx Iarctg\/ZX—ldx J.cos(lnx)dx
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3amanue 4 HTerpupoBath CrielIMaIbHBIE KIIACCHI (bYHKLII/Iﬁ
3

'[x dx I X+2 dx J-3x2+2x+1 dx ,[ J~ x+1 IX+W+Wd
X—2 X3 — 2x2 (X+1)%( +1) i/_+\/_ M x(1—3/%)
cos® xdx J~ dx
sin® x

Jcos“ xdx Isin2 X c0s> xdx j

. X aX

SIN—CO0S™ —

2 2
3aganue 5 BerauciuTh onpeaeneHHbld HHTerpal

1 x>

———=—dx Iln Xax 4 ﬁfsin\/;dx 5 _f;dx
x* B X —x-1

1.jxexdx 2. I
0 Yy

3ananue 6 IlocTpoiite Gurypy, orpaHU4EHHYIO 33/IaHHBIMH JTUHUSIMH U BBIYMCIUTE IUIOMIAL STOU
¢burypsl, 00beM GUryp, MOITy4eHHBIX BpaIlleHHEM BOKPYT KOOPAMHATHBIX OCEH.

1. y=(x-1% x=0; x=2; y=0. 4. 4(x-1)=y*; y=-1; (y=>-1) x=2; x=5.
2.y=—X"+7X—6; x=2; x=4; y=0. 5. y=—Xx* y+X+2=0.
3. y=e";y=e"; x=1.

[opsnok BeIMONHEHHS: 1) MPOYUTATH JIEKIHIO U PACCMOTPETH MPHUBEICHHBIE B JIGKIUN 00pa3Iibl
pelLeHMs 3aJaHUi; 2) BBITOJIHATH 3a/laHUs] IPAKTUYECKOT0 3aHATHSI aHAJIOTUYHO.

d)opMa OTYCTHOCTH: BBIMMOJIHUTDL 3aJaHUC B TCTPAAX U ITOKA3ATh IMPCIIOAaBaATCIIIO.

3ajlaHus JJI CaMOCTOSTeNIbHON paboThl: HaiiTu HeolpeieeHHbIE U OIIpeIeICHHbIE HHTETPAJIbI

4 3 :
Ix(x2+1)12dx j(x+3)1{/(x2+6x—25)3 J- 3x"dx j5+In X Iarcsm X+X o

V6 +7x*° V1-x?
[arcsin x dx dx cos2xdx ¢ dx  dx % dx
d
j 1-x* J.2+3x—2x2 Ix2+6x+13 -[4+c0522x £x3—3 -[x3—3 £x3—3

PexomeHnanmy 0o BeITOTHEHUIO 3a/IaHUN U TOJATOTOBKE K MIPAKTUYECKOMY 3aHATHUIO:

PaccMoTpeTs NpUMeEphl BBINIOJIHEHHUS AHAJIOTMYHBIX 3a[JaHUN, IPUBEICHHBIC B JIEKIUAX, B OC-

HOBHOM M JIOIIOJIHUTENIBHOM IuTeparype. [1oAroToBUTE BOIIPOCH! IPENO1aBATEIO.

OcHoBHast muTeparypa
[Mucemennsiid, J[. T. Koncnekt nekiuit nmo Beicuield matematuke : noiublil kypc / 1. T. [lucemen-
HbIi . - 10-e u3z., ucnp. - M.: AVPUC-TIPECC, 2011. - 608 c.
JlononHuTENbHAS IUTEPATYypa

Hanko, I1. E. Beicmas maremaTtuka B ynpaXHeHUsAX U 3a1a4ax. B 2 4. .2 :yyeOHoe mocobue st
By30B / II. E. [lanko, A. I'. [Tonos, T.5. KoxxeBHuKkoBa. - 6-¢ n3a. - M.: "Onukc 21 Bek",: Breiciias
mkona, 2003 - 304 c.
KOHTpoJIbHBIE BOOPOCHI LI CaMOIPOBEPKHU
Hanumure Tabnuiy u cBoiicTBa HHTErpanoB. Kak BRIMOTHAETCS METO]l 3aMEHBI IEPEMEHHON B UH-
Terpajie? HanumuTe GopmMyily UHTETpUpOBaHUs Mo yacTsM. Kakre 0coOEHHOCTH MeTo/la MHTETpH-
pOBaHUS MO yacTIM MOKHO Ha3BaTh? Kakue crenuanbHble Kjacchl (YHKUIUH BBIIENSAIOT MPU MH-
TerpupoBannn? UeM OTIMYAIOTCS HEONPEACTICHHBIH U ONpeaeieHHbIN nHTerpan? YTo Ha3bIBaeTCs
KpUBOJIMHENHOW Tpaneuuei? Kak HaliTH IUI0I1a1b KPUBOJIMHENHON TpareUH.

IIpakTuyeckoe 3ausatue Ned Jluddepenimanpapie ypaBHeHus 1-ro mopsiaka. JInHelHbIe OgHO-
ponnbie nuddepeHnranbHple ypaBHEHUSI 2-TO MOPSAKAa ¢ MOCTOSHHBIMU Kod(dunuentamu. JIu-
HelfHble HeOAHOPOAHBIE MuddepeHIaTbHbIe YpaBHEHHS 2-TO MOpPsAKa ¢ MOCTOSHHBIMU K0d(du-
[IUEHTaMH.

[leas: Hayuutbes ompenenste Tun auddepeHnunaibHoro ypaBHEHUs, BBIOMpATh CIOCOO €ro
peleHus, pemarh, 3aMChiBasi OTBET B TpeOyemon popme.
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3amganne 1 Onpenenuth Tumbl qudepeHInanTbHbIX YpaBHEHHN 1-TO mopsaka ¥ pemuTh ux. s
Ka)K0T0 3alucaTh o0IIee perieHue.

1. x2y' +y=0, 6. 2y'Ix =y, y@)-=1 1.y —y=e*

2. (1+y?)dx = (1+ x*)dy, 7.y =2yInx, 12. xy' +y=Inx+1

3. (xy* +X)dx+(y—x?y)dy =0, 8 (L+y*)dx—xydy =0, 13y’ +1;22X y=1

4. eV (L+x%)dy —2x(1+e”)dx =0, o. Z\Ndx: dy 14. y' cos x — ysin x =sin 2x
5. X+xy+Yy (y+xy)=0, 10. y'tigx —y =1 15. y’+2—xyze_xX2

3amanne 2 Onpenenuth TUMB TUdGepeHINaTbHBIX YPABHEHHH 2-TO MOPSAAKAa M PemuTh uX. JJis
Ka)XJIOT0 3arucaTh o01iee peieHue.

1. y"-5y' +4y =0, 7.y" —4y=8x° 13. y" -8y =0

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

3.y —4y' +4y =0, 9.y +4y’ +5y=5x" -32x+5 15 4y" -3y’ —y=0

4 y" +2y +5y=0, 10. y" +y' -2y = 6x? 16. y" -5y’ +6y =13sin 3x
5. y" —5y" 18y —4y =0, 11. y' +2y' +y=¢* 17. y" + 4y =3sin 2x

6. y" —16y=0, 12. y' —2y =xe™ 18. y" +y = xcos x

ITopsgoK BBINOJIHCHUS: 1) Npo4YnuTaTh JCKOHUIO U PACCMOTPETh IIPUBCACHHLIC B JICKIIUHU O6pa3HbI
PCIICHUA 3aﬂaHHﬁ; 2) BBIITOJHATD 3aJaHUA IIPAKTHYCCKOI'O 3aHATHUA aHAJIOTHYHO.

d)opMa OTYCTHOCTH: BBIMIOJIHUTDL 3aJaHUC B TCTPAAX U IIOKA3ATh MMPCIIOAaBaATCIIIO.

3aaHus Ui CaMOCTOSTENIbHON paboThl: OnpeaenuTs TUIb A epeHInanbHbIX YpaBHEHUH 1
pemuTh ux. s KakJ0ro 3anucarhb oll1ee perieHne

2 2 2
AN, VR dy=0 2 X dx+ler dy=0 3.i—ﬂ—0 4 o + dy

= _ =0
X3 +5 vy’ +5 Vx?+1 y xInx gy Lex? yi+l
5. In—ydy: dx y" -2y’ +3y=ecosx 7. y" -3y’ —10y =sin x+3cos x
y COS X

8.y =3y +2y=e¥(x*+x) 9.y -2y’ +2y =e*(2cos x —4xsin x)
10y +y=x+2e*"y" -6y’ +8y =¢* +e*
PeKOMeHI[aHI/II/I 110 BBIITOJJHCHHU KO 3a,[[aHHI>i 1 IMOATOTOBKEC K ITPAKTHYCCKOMY 3aHATHUIO.

PaCCMOTpeTB MPUMEPLI BBIMTOJTHCHUA aHAJTOTMYHBIX SaI[aHHfI, IPUBCACHHBLIC B JICKOUAX, B OC-
HOBHOH U HOHOHHHTGHBHOP’I JIATeparype. HO,Z[FOTOBI/ITB BOIIPOCHI NPCIOAaBaTCIIIO.

OcHoOBHas nuTeparypa
[Tucemennsnid, J[. T. KoncnekT nekiuit mo Beicuield matemaTtuke : moiublil kypc / 1. T. [lucemen-
HbIH . - 10-e u3x., ucrp. - M.: AUPUC-IIPECC, 2011. - 608 c.

JlononHuTEebHAS IUTEPATYypa
Hanko, I1. E. Bricmias maremaTtuka B ynpaxHeHUAX U 3a1a4ax. B 2 4. .2 :yyeOHoe mocoOue s
By30B / I1. E. [lanko, A. I'. [Tonos, T.4. KoxxeBHuKOBa. - 6-¢ n31. - M.: "Onukc 21 Bek",: Breiciias
mkona, 2003 - 304 c.

KoHTpoJibHbIE BOOPOCHI /JIs1 CAaMOIPOBEPKHU

1. [lepeuncnute Turbl U GEpPeHIUATBHBIX YPaBHEHHI IEPBOTO TOPSIKA.

2. 3anumuTe 00K BUJ KaXKI0T0 THIa AuddepeHnanbHbIX YpaBHEHHH EPBOro HOPSIIKA.

3. Kakotii crioco0 pelieHust COOTBETCTBYET KakaoMy THITy 1uddepeHIraIbHbIX ypaBHEHUI 1-T0 mopska.
4. 3anumute GopmyIbl s penreHus auddepeHIanbHBIX YpaBHEHUH BTOPOTO MOPSAKA.

5. Uto Ha3bIBaeTcs quddepeHIIHalbHbBIM YpaBHEHUEM?

6. Uto Ha3pIBaeTCs OOIIMM perneHrueM audGepeHInaTbHbIX YPaBHEHUI?

23


http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.

IIpakTuyeckoe 3ansitue Ne5 DnemeHTs KoMOMHaTOpUKH. Kitaccuueckoe ompenesneHue BeposT-
HocTH coObITus. [IponsBenenne u cymma coobituii. Anre6pa coobituii. @opmysa mosHONH BEpoOsIT-
HOCTH M popmyina baiieca. HezaBucumbie MOBTOPHBIC UCTIHITAHUS.

[lenp: HayuuThcs mMpUMEHSTh MpPHU PELICHUU 3a7ad 3JIEMEHThl KOMOMHATOPHUKH, KJIACCHYECKOe
oTIpesieNIieHUEe BEPOSTHOCTH COOBITHS, TEOPEMBI MPOU3BEICHUE U CYMMBI COOBITHH, (HOpMYITy MMOJI-
HO BeposTHOCTH, dopmyny baiieca.

3ananue Pemuts 3a1aun

1) 8 pa3nMYHBIX KHUT PAcCTABISIOT HAyaa4dy Ha OAHOM moiike. HallTu BEpOSTHOCTH TOTO, YTO JIBE OMpe-
JICJICHHBIC KHUTH OKQXKYTCS PSIIOM.

2) BeposTHOCTh HOpa)KeHHsT MULIECHH Ul HEKOTOPOTO CTpesika paBHa 2/3. Eciau mpu mepBoM BBICTpele
3aUKCHPOBAHO MOMAaJaHKue, CTPEJIOK MONTyYaeT MPaBO HA BTOPOIl BBICTPEN MO APYrod MuiieHH. Bepost-
HOCTh MOPaXEHUsI 00CHX MHIIICHEH MpH JBYX BhICTpenax paBHa 0.5. Haiinte BeposTHOCTH MOPaXEHHUS BTO-
pOI MUILICHH.

3) JIBoe UrparoT B UIPy: U3 SIIKUKA C TPEMsI OETBIMU U 4 YEPHBIMU [IAPaMU TIOOYEPETHO HAyauy BbIHH-
MalOT miapbl 6e3 Bo3BpaieHus. [106eJUBIINM CUHTACTCS TOT, KTO MEPBBIM BBITAIIUT Oebiii miap. Haiitu Be-
POSITHOCTh BBIUTPBIIIA ISl UTPOKA, HAYMHAIOIIETO TIEPBBIM, H JUIS HTPOKA, HAUHHAIOLIETO UTPY BTOPBIM.

4) Cpenu nocrynaromux Ha cOopky aeraneil ¢ mepsoro cranka 0.1% OpaxkoBaHHBIX, co BToporo - 0.2%,
¢ TpeThero - 0.25%, ¢ getBepToro - 0.5%. [IpousBoaurensHOCTH X OTHOCATCA Kak 4:3:2:1. B3stas Haygaay
JieTajlb OKa3ajaach CTaHaapTHOH. HaiianTe BEposITHOCTh TOTO, YTO OHA U3TOTOBIICHA HA TPETHEM CTAHKE.

ITopsA0K BBIOJIHEHUS
1) Beitenuts ocHOBHOE coObITHE 3a1aun. OnpeaeauTh, IPOCTOE 3TO COOBITHE WIIH COCTABHOE (CIIOXKHOE).
2) Ecniit ocHOBHOE COOBITHE IPOCTOE, UCIIONB30BAThH KIACCHYECKOE OMPEICICHNUE BEPOSTHOCTH COOBITHSI.
3) Eciin ocHOBHOE COOBITHE CIIOKHOE, OTPEAETUTh BHUJ M KOJUYECTBO JIEMEHTAPHBIX COOBITHH, YCTaHO-
BHUTH COOTHOIICHHUS MEX]Ty HUMHU.
4) CocTaBUTh alre0panveckoe BhIPaKEHUE, CBA3BIBAIOIICE OCHOBHOE U DJIEMEHTAPHOE COOBITHSI.
5) HaiiTi BepoSTHOCTHU 3JIEMEHTAPHBIX COOBITHIA.
6) Ha ocHoBanunu 1.11. 3.,4,5 BEIOpaTh HYXHYIO (hOpMYITy.
Popma OTYETHOCTH: BBINOJHUTH 33JaHUE B TETPAU U ITOKA3aTh MPETOAABATEIO.
3aianus i CaMOCTOSITEIbHOU PAOOTHI:
1. B uHCTpyMEHTAIBHOM SIIMKE HAXOAUTCS 15 cTaHTapTHRIX M 5 OpakoBaHHBIX jaetaneil. M3 smuka Hayran
BBIHMMAIOT OJIHY JieTallb. HaliT BEpOSTHOCTH TOTO, YTO 3Ta JAETajh CTaHAApPTHA.
2. Maubii, He YMEIOIIUN YUTaTh, pacKafbIBaeT B psi kaprouku ¢ OykBamu A, T, E, @, H, O, K. Haiinure
BEPOATHOCTB TOTO, YTO OH CcIy4yailHO BeIIOKHUT cnoBo "KOH®ETA".
3. HaOwupas Homep Tenedona, aboHeHT 3a0b11 3 nocineanre MUQphL. M, MOMHS JHIIb, YTO OHH Pa3IHYHBbI,
HavaJ HaOupaTh UX Hayaady. HaliTi BEpOSTHOCTH TOTO, YTO OH C IEPBOTO pa3a HaOepeT HyKHBII HOMED.
4. BubaMoTeYKa COCTOMT M3 JECATH Pa3IMYHBIX KHUT. [IATh KHHT - JIETEKTHUBBI, TPH - IIPUKITIOYEHHS, [IBE -
¢danractuku. Hayrag BeiOpaHbl Tpy KHUTH. HaliTi BEpPOSTHOCTH TOTO, YTO @) 9TO KHUTH O NMPHUKIIOYCHHSX;
0)1Be haHTACTUKH W OJ[HA IPUKITIOYEHUSI.
5. B mexe ycr B npubope uMeeTcs Tpu HE3aBHCHMO YCTaHOBJICHHBIX CHTHaJIM3aTopa 00 aBapuu. Beposr-
HOCTb TOTO, 4TO B CIy4ae aBapuu cpabotaer nepBbslii paBHa 0.9, BTopoit - 0.7, Tpetuit - 0.8. Haiinure Bepo-
SATHOCTBH TOTO, YTO TIPH aBapUH HE CPadOTAET HA OJINH CUTHAIIN3ATOP.
6. Omnpexnenure BEPOSTHOCTH TOTO, YTO B3fiTas HayAady JETalb OKaKETCS BBICHIETO KauecTBa, €CIIU H3-
BECTHO, uTO 4% Bcell MPOyKIMH sIBJIsIeTCsl OpakoM, a 3/4 Bcex HeOpaKOBaHHBIX U3JEIHH SBISETCS MPOIYK-
[1ell BBICIIETO KauecTBa.
7. BepoaTHOCTh MOpaskeHHsS MHIICHH I HEKOTOPOTO CTpesika paBHa 2/3. Ecim mpu mepBoM BhICTpese
3apuKCcHpOBaHO MMOMAaZaHue, CTPENIOK MOJy4aeT MPaBO Ha BTOPOW BBICTPEI MO APYrod MuIIeHH. BeposT-
HOCTb MOpakeHns 00enx MUIIEeHEeH py ABYX BbIcTpenax paBHa (.5. HaliquTe BepoSTHOCTD MOpaXEHUS BTO-
POl MUILIEHH.
8. Crpenok Mpou3BOIUT OJUH BBICTPET B MHUILIEHb, COCTOSIIYIO U3 TPpeX 30H. BeposTHOCTH monanaHus B
nepByro 30Hy paBHa 0.2, Bo BTopyto - 0.15,. B TpeThio - 0.1. HaliuTE BEPOATHOCTH MPOMaxXa 10 MHUIIICHH.

PexomeHganuy 1o BINOTHEHUIO 3aIaHUH U ITOJATOTOBKE K IMPAKTUYECKOMY 3aHATHUIO:

BbryuuTh nmopsnok OEHCTBHI IpU OIpeieseHHH KOJIWYecTBa OJAaronpHUsITHBIX M KOJIMYECTBa BCEX
BO3MOYKHBIX MCXOA0B. PaccMOTpeTs IpuMeEpPBI BBIIIOJIHEHNS aHAJIOTMYHBIX 3aJaHUM, IIPUBEICHHBIC
B JICKIUAX, B PEKOMEHAYEMBIX UCTOYHMKAX, B OCHOBHOM M JOIOJHUTENIBHON uTeparype. Iloaro-
TOBUTH BOIIPOCHI ITPENOIABATEIIIO.
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OcHOBHas uTeparypa
[MTucemennsiid, [[. T. Koncnekt neknwuii o Beiciiedt MatemaTtuke : monusiid kype / 1. T. Tlucemen-
HbI# . - 10-e 3., ucnp. - M.: AUPUC-TTIPECC, 2011. - 608 c.

JlononHuTenpHas IUTEPATYPA
1) Manxo, I1. E. Beiciras MateMaTHKa B yIpaXHEHUAX U 3amadax. B 2 4. U.2 :yueOHoe mocodue st By30B /
I1. E. Jauko, A. I'. ITonos, T.4. KoxxeBHukoBa. - 6-¢ usa. - M.: "Ounukc 21 Bex",: Boicur.amk., 2003 - 304 c.
2) JlapuonoBa, O.I'. BepositHOCTH ciyuaitHoro coObiTHs. Metonnueckue ykazanusa / JlapuonoBa O.I.,
I'eBpaceBa C.A.. — bparck: ['OY BIIO «bpI'¥Y», 2008.- 48 c.
3) Jlapuonosa, O.I'. MaTtemaTrnueckas cratiuctuka: yue6. mocoobue / O.I'.Jlapuonosa, C.A. ['eBpaceBa. — 3-¢
u3z. nepepad. u goim. — bparck: [OY BIIO «bpl'VY», 2008. — 66¢.

KOHTpoJIbHBIE BOOPOCHI 111 CAaMOIPOBEPKHU

1. DeMeHTH KOMOMHATOPHKH: TTIEPECTAHOBKH, COUCTAHUS, pa3MEIICHUS (OTIPE/ICIICHHSI, BEITHCIICHHE).

2. OmeIT, COOBITHE, BUIBI COOBITHH, 3aBUCUMOCTb, COBMECTHOCTH (OTIpeeNICHHS, IPUMEPHI).

3. Kitaccuueckoe onpeaeneHne BEpOsSTHOCTH COOBITHSI.

4. AnreOpa cOOBITHH: IPOCTOE COCTABHOE, CyMMa, TIPOM3BEICHHE.

5. llomHas BepositHOCTh. Popmyrna baifeca (ycimoBust npuMeHeHHS, (hOPMYIIB).

6. [ToBTOpenue ncnbiTanuii: Gopmyna bepuymm, Teopemsr MyaBpa-Jlarmnaca (yci. npuMeHeHus, HOpMYJIIbI).

9.2. MeroanuyecKue yYKa3aHus 0 BBINOJTHEHUI0O KOHTPOJIbHOI padoThI

KontposbHbie paboThl MPEACTABISAIOT CO00M CrIOCOO MPOBEPKU 3HAHUMN CTYACHTA, €r0 yMe-
HUW U MpeAroyiaraloT MUCbMEHHBIE OTBETHl HAa MOCTABJICHHBIE BOIPOCHI, JHOO CaMOCTOSTEIBHOE
BBITIOJTHCHHUE NPAKTHYCCKUX 3aI[aHI/II>'I. HOI[FOTOBK& K KOHTPOJIbHBIM pa60TaM COCTOUT B OTBCTCT-
BEHHOM BBINOJIHEHUU BCEX JAOMAIIHHUX 3a/laHUM MO TUCIUIUIMHE U CaMOCTOSTEIbHON MpopaboTke
OCHOBHOH H IIOHOJIHI/ITGJII)HOI;'I JIMTCPATYPhI, a TaK )KC pCKOMCHAYCMbIX HCTOYHUKOB.

Haubonee npoayKkTUBHOM SIBISIETCS CAMOCTOSITENIbHAS paboTa B OUOIMOTEKE, T/Ie TOCTYITHBI
OCHOBHBIC U JOIMOJTHUTCIIBbHBIC II€YATHBIC U DJICKTPOHHBIC HCTOYHUKH.

[Ipu BBIMOTHEHWH NPHUBEACHHBIX BBIIIE PEKOMEHAAIMI MOArOTOBKA K 3a4€Ty M HK3aMEHY
CBCACTCA K MOBTOPCHUIO M3YYCHHOI'O M COBCPHICHCTBOBAHWIO HABBIKOB IMPHUMCEHCHUS TCOPETHUYC-
CKHX IOJIOKEHUH U Pa3IMYHbIX METOJIOB PEIICHMS K CTAHAAPTHBIM U HECTAaHAAPTHBIM 33/IaHUSIM.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIIOJIb3YEMBIX ITPH
OCYHECTBJIEHUA OBPA30OBATEJIBHOI'O TIPOIECCA IO JUCHUITVIMHE

OC Windows 7 Professional
Microsoft Office 2007 Russian Academic OPEN No Level
AnTtuBHpYycHOE nporpamMHoe obecriedenue Kaspersky Security.

11. OMACAHUE MATEPUAJIbHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo

Haumenosanue HBPE'IEHI; OCHOBHOZ20 e H3’
3aHamun avoumopuu
(Ix, I3, JIP Y P 0bopyoosanus Ne TP
kp, CP...)
1 3 4 5
JIx JlexnMoHHBIN KaOUHET/ O6opynoBaHue 1-18
JUCIIIEHHBIN Kacc WurepaktuBHas nocka SMART Board 6801, mpoektop Casio
XJ-UT310WN;
16-T1K: CPU 5000/RAM 2Gb/HDD; MonuTop TFT 19
LG1953S-SF; Ipunrep: HP LaserJet P3005n;
T13 JlexmoHHbIH KaOUHET 1-8
Kp JlekuMOHHBIN KaOUHET
CP YuTaabHbIH 31 O6opynosanue 10 I1K i5-2500/H67/4Gb(monutop TFT19 Sam-
sung); npunatep HP LaserJet P2055D

25
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Ipunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne DJiIeMeHT
komne- | komme- | Pazgen Tema POC
TeHUMH | TEHIHUHU
OIlK-2 CIoco0- 1.1 Martpuibl, OCHOBHBIE IOHATHUS, BUABI WunnBunyanbHOe 3a1aHHE
HOCTb < MaTpull, JeHUCTBUS HaJl MaTpULIAMU. WuausunyansHoe cobeceno-
3 Banue. Tect
HCIIOJIb- '3 .
30BaTh = 1.2 Onpenenurenu 2-ro u 3-To mopsaKoB, ux | MHIMBHAyanbHOE 3a/aHHE
< u -
OCHOBHEIE o CBOWCTBA M BBIYUCIIEHHS. WnpuBuyansHoe codeceso
< BaHue TecT
3aKOHBI 2 -
eCTECT- 1S} 1.3 Cucrembl TMHEHHBIX anreGpandecKux WunusuayansHoe 3a1aHue
> ypaBHEHHI, OCHOBHBIE MTOHATHS, POPMYJIBI WUnnusunyaneHoe cobeceno-
BCHHOHA- Q
/A Kpamepa, meron I"aycca. BaHHUC
HBIX =
i 1.4 Bexropsl, ocHoBHbIe mosTHs. Cuctema | MHAMBHAYanbHOE cobeceso-
AucLuIL- 8 i BaHHE
s KOOPJMHAT Ha MPsAMOH, Ha TUNIOCKOCTH, B IPO-
JInH B = cTpaHcTBe. JIMHelHbIE ONepaluy HaJ BeKTopa- | 1€CT
npocec- 2 MH, HX CBOJCTBA.
CH?Ha‘m’ B ': 1.5 Cxkansproe, BEKTOPHOE U CMEITAHHOE WunusuayansHoe 3a1aHKe
HOW Jest- - [POU3BE/ICHHE BEKTOPOB, MX CBOUCTBA U BbI- WnmmBnayansHoe cobeceno-
TCJIBbHO- YUCJICHUE. BaHUC
CTH 2.1 ®OyHKIMSA, OCHOBHBIC IOHATHSI, CIIOCOOBI WunusuayaisHoe cobeceno-

2. MaremaTtuueckuii aHaus

3amaHus, npeaea GyHKIU, MaTeMaTHYCCKUE
HEOIPEECICHHOCTU U UX PACKPBITHE.

BaHUE
Tect

2.2 beckoHeyHO Mable GYHKIHHU, UX CPaB-
HeHue, 1-i u 2-i 3aMeyaTeNnbHbIe PEAeTbl,
TaOJIHMIIa YKBUBAJICHTHOCTEH ¥ ¢ PUMEHEHHE.

WHauBuayansHoE 3a7aHue
NuauBuayanpHOe cobeceno-
Banue Tect

2.3  OmHOCTOpPOHHHE NPEIebl, HeNPephIB-
HOCTh (PYHKIUHU. ACUMIITOTH rpaduka GpyHK-
LIHH.

WupuBuayansHOE 3a7aHHe
WunusunyansHOE cobeceno-
BaHUeE

2.4 3amaum, NpUBOIAIINE K TIOHATHIO TIPOM3-
BoaHOW. [Ipon3BoaHAast GyHKIIMH, OTIpeaese-
HUE, TCOMETPHUYCCKUI U MEXaHHICCKUH CMBICIT
MIPOU3BOJIHOM,

Tect

2.5 TlpaBuna muddepeHIpoBaHUs, IPOU3-
BOJIHAS CIOXKHOM (DyHKITHH, TabIUIa TPOU3-
BOJIHBIX OCHOBHBIX JIEMEHTApPHBIX QYHKIHMH.

WHauBunyanbHoe 3aJaHue
WnnuBuayansHoe cobeceno-
BaHHE

2.6 IlpousBojHbIE BBICHINX HOPSIIKOB.

WHauBuayanbHOE 3aJjaHNe

2.7 OcHoBHbIe TeopeMbl nudGepeHIaIbHO-
0 UCYUCIICHHS

Tect

2.8 Heo0xoauMbIe U TOCTATOYHBIC YCIOBHS
MOHOTOHHOCTH M 3KCTpeMyMa ()yHKIIUH

WunuBuayansHOE 3a/1aHNe
WnnuBnayansHOE cobeceno-
BaHUE

2.9 BBIIyKIOCTh, BOTHYTOCTh, TOUKH IEpe-
ruba rpaduka GpyHKIHN.

WunuBuayansHOE 3a/1aHNE
WnnuBnayansHOE cobeceno-
BaHHE

2.10 Anroput™m ucciieoBanus QyHKIUH U
IIOCTPOEHHE MaKeTa ee rpaduka.

WuauBuyansHoe 3aaHue
U cobecenoBanne

2.11 dyskuwmu, 3aaHHBIe HesiBHO. KpuBble 2-
T'O TOPSIJIKA: OKPYKHOCTb, DIDIHIIC, TUIIepOoIa,
napaboda.

WuauBuyansHoe 3aaHue
U cobecenoBanne

2.12 ®OyHKUMM HECKOIBKHUX NEPEMEHHBIX, OC-
HOBHBIE MTOHATHS, 00JIAaCTh OINpEeIeH!s], Te0-
METPUYECKHUI1 CMBICIL.

I/IH,HI/IBI/I,HyaHLHOC 3a1aHuc
BKBaMeHaL{I/IOHHLIC BOIPOCHI

2.13 YacrtHble IpOM3BOAHbIE 1-r0 U 2-TO 1M0-
psinka, HanGounbliee u HanMeHblliee 3HaYeHUE
(YHKIIMY IBYX NIEPEMEHHBIX B 00JIaCTH.

WunuBuayansHOE 3a/1aHKE
DK3aMeHaIMOHHBIE BOTIPOCHI

2.14 HeomnpeneaeHHBIN HHTErPaI, Onpeese-

WunuBuayansHOE 3a/1aHNUE
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HUE, CBOWCTBA, TAOIUIIA HHTETPAJIOB.

3K33M€H&L{I/IOHHHG BOIIPOCHI

2.15 OcHOBHBIC METOJIBI HHTECTPUPOBAHHUS: IO
Y4acTsIM U [IOJCTAaHOBKOIA.

I/IH,Z[I/IBI/IHyaHBHOC 3aJaHuC
3K3aM€HaHI/IOHHLI€ BONPOCHI

2.16 PanmonanbHbIe Jp0o0OH, OCHOBHBIC MTOHS-

tus. [Ipocteiiime 1poOu, MX UHTETPUPOBAHUE.

AJITOPUTM UHTETPUPOBAHUS PAIMOHATBHBIX
npoOeit.

I/IH,Z[I/IBI/IHyaHI)HOG 3aJlaHuc
SKSaMCHaIII/IOHHI)Ie BONPOCHI

2.17 VIHTerpupoBaHue HEKOTOPHIX UPPAIIUO-
HAJIBHBIX M TPUTOHOMETPUYCCKUX (DYHKITHIA.

I/IHI[I/IBI/IZ[yaJ'II)HOC 3aJJaHUuC
SKSaMCHaIII/IOHHLIe BONPOCHI

2.18 OmpeneneHHBIN HHTETPAT: ONPEICICHHE,
cBo¥icTBa, opmyina Hetorona-JIeiiOnuma, me-
TOJIbl HHTETPUPOBAHHUSI.

I/IHI[HBHZ[yaHBHOC 3aJJlaHUuC
9K33M6H3HI/IOHHH€ BOIIPOCHI

2.19 TeomeTpuUecKue MPIIIOKEHHS OTIpeie-
JICHHOT'O MHTErpaja.

WuauBuayansHOE 3aaHue
Bompocsl k 3auery

2.20 TnddepeHnmanpHble ypaBHEHHS, OCHOB-
HBIC TIOHATHA, TH(DepeHITnaTbHbIe YpaBHEHUS
1-ro mopsaKa ¢ pa3feICHHBIMA H pa3Ielisio-
MIUMHUCS IEPEMEHHBIMH.

WuauBuayansHOE 3aaHue
DK3aMEHAI[OHHBIE BOMIPOCHI

2.21 OmHOpoaHbIe U IMHEHHBIEe AuddepeHn-
aNbHbBIe ypaBHEeHHs 1-ro nopsaka. Juddepen-
LMajabHbIe ypaBHeHUs: bepHyum.

WHauBuIyansHOE 3aJaHue
DK3aMEHAI[HOHHBIE BOIIPOCHI

2.22 Teopusi TUHEHHBIX OAHOPOIHBIX A de-
PEeHLMATIBHBIX YpaBHEHHUH 2-T0 MOPSIKA C 110-
CTOSIHHBIMH KO3 ((HIIMEHTaMH.

WHauBuayansHoE 3a7aHue
DK3aMeHAI[HOHHBIE BOIIPOCHI

2.23 Teopust TUHEHHBIX HEOTHOPOIHBIX A (]-
(epeHLMaNbHBIX YPaBHEHUH 2-T0 MOPSIIKa C
MTOCTOSTHHBIMHA K03 durinenTamu.

WHauBuayansHoE 3a7aHue
DK3aMeHAI[HOHHBIE BOIIPOCHI

3. Teopust BEpOATHOCTEN U MaTEMaTUYECKasl CTATUCTH-

Ka

3.1 DnemMeHTH KOMOWHATOPUKU: OCHOBHEIC
olpelieNIeHNs, 1Ba NIPaBUJia KOMOWHATOPHUKH.

WunuBuayansHOE 3a1aHme
DK3aMEHAIIMOHHBIE BOMIPOCHI

3.2 CmyuaifHble COOBITHS, UX BUIBI, KIIACCH-
YEeCKOE OIpEICICHIE BEPOSTHOCTH COOBITHSI.

WunuBuayansHOE 3a7aHHe
DK3aMEHAIIMOHHBIE BOMIPOCHI

3.3 Aunrebpa coOwituii. [Ipon3BeacHue u
CyMMa COOBITHH.

WnnuBuayansHOE 3a1aHme
DK3aMeHAIIMOHHBIE BOMIPOCHI

3.4 ®dopmyrna MoIHOH BEPOATHOCTH U Bop-
myabl baiieca.

WupuBuayansHOE 3aaHHe
DK3aMEHAIIMOHHBIE BOMIPOCHI

3.5 He3aBucumeie TIOBTOPHBIC UCIIBITaHUS.

WupuBuayansHOE 3aaHHe
DK3aMEHAITMOHHBIE BOMIPOCHI

3.6 Cmyuaitnas BenmurHa. OCHOBHEIC MTOHS-
Tus1. YHKIUS pacTpeieTICHNs U (PyHKIH
IUIOTHOCTHU paclipe/ieIeHusl.

WHauBunyanbHoe 3aJaHue
DK3aMEHAI[HOHHBIE BOIPOCHI

3.7 YwucrnoBble XapaKTEPUCTUKH CIydaiHOM
BEJIMYHMHBL. 3aKOHBI paclpeieieHNs HeTpe-
PBIBHOM CIIy4aiiHO! BEIMYUHBL.

WHauBuayansHoE 3a7aHue
DK3aMEHAI[HOHHBIE BOIPOCHI

3.8 Ilpenmer u 3a1a4n MaTeMaTHYECKO CTa-
TUCTUKU. OCHOBHBIE OOBEKTHI U TIOHSTHSL.
Co6op nabOpManny 1 IepBUIHAS 00padOTKa
BBIOOPKH.

WHauBuayansHoE 3a7aHue
DK3aMeHAI[HOHHBIE BOIPOCHI

3.9 Craructuyeckue OLEHKHU TapaMeTpoB
reHepajibHOW COBOKYITHOCTH

I/IHI[I/IBI/I,HyaHBHOC 3a1aHuc
3K3aMCHaIII/IOHHLI€ BOIPOCHI
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2. Bompocsl k 3a4eTy, 3K3aMeHAIHOHHBIE BONPOCHI

Ne Komnereruun BOIPOCHI K 3AYETY Ne u
HAaHUMCHOBAHHC
n/n 1 cemecTp
Kox Onpeneﬂelme pa3ae’ia
1 2 3 4 5
1. OIlK-2 CITIOCOOHOCTP HC- 1. ManI/ILILI, OCHOBHBIC TOHATHSI, BUJBL 1. Jlunetinas u

MOJTb30BaTh OCHOB-
HBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
JMCIMIUIAH B TIPO-
(heccuoHanbHON
JCSITENIBHOCTH

MaTpUll, IeUCTBUSI HAJl MATPUIIAMH.

2. Ompenenutenu 2-ro U 3-ro MOPSAKOB, UX
CBOWCTBA U BBIYMCIICHUSL.

3. CucreMbl JMHEHHBIX  anreGpanyecKux
ypaBHEHUI, OCHOBHBIC IOHITHSA, (OPMYJIBI
Kpamepa, meton I'aycca.

4. BekTopbl, OCHOBHbIE MOHATHA. CHcTeMa
KOOpJMHAT Ha NPsIMOH, Ha MJIOCKOCTH, B TIPO-
cTpaHcTBe. JIMHEHBIE Onepaluuyu Haja BEKTO-
paMH, UX CBOWCTBA.

5. CkanspHOe, BEKTOPHOE U CMEIIAHHOE
MMPOU3BCACHUC BEKTOPOB, UX CBOICTBa U BHI-
YHCIICHHE.

BEKTOpHAas ainreopa

6. OyHKUHWs, OCHOBHBIC MOHSTHS, CIIOCOOBI
3aaHus, npeaen QyHKIHH, MaTeMaTHIeCKUe
HEONPEAEICHHOCTH H UX PACKPBITHE.

7. BeckoHEYHO Malible (DYHKIIMH, UX CPaBHE-
Hue, 1-i1 u 2-i 3aMedarTenbHbIe MPE/IeIbl, Ta0-
JIMIIA SKBUBAJICHTHOCTEH U €€ MPUMCHEHHE

8. OIOHOCTOpPOHHHE TIpEelNbl, HEIpPepPhIB-
HOCTh (YHKIMH. ACUMITOTHI rpaduka QpyHK-
002051

9. 3amaum, NpUBOASANIME K TOHATHIO MPOU3-
BonHO#. [IpousBoaHas (GyHKIMH, onpenese-
HHME, TEOMETPUUECKHUA U MEXaHUYECKU
CMBICJI IPOU3BOAHOU

10.1lpaBuna muddepeHIMpOBaHus, IPOU3-
BOJIHAsI CIIOKHOHM (DyHKIWH, TaOIHIa TPOH3-
BOJIHBIX OCHOBHBIX 3JIEMEHTapHBIX (YHKIHH.

11.TTIpou3Bo iHbIE BBICIIUX MOPSIAKOB

12.0OcHoBHbIe TeOpeMBI AU((HEPEHIUATEHOTO
HCUHCIICHUS

13.HeoOXoauMble M JOCTATOYHBIE YCIOBHS
MOHOTOHHOCTH ¥ SKCTpeMyMa HyHKITAN

14.BoinyKIiocTh, BOTHYTOCTh, TOYKH TIE€PETH-
0a rpaduka GyHKIHH.

15. Anroput™ uccienoBanust GyHKIUU H I10-
CTPOCHHE MaKeTa ee rpaduka.

2. Maremaruue-
CKHUI aHaJIu3
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Ne n

Ne Kommerenmiti 9K3AMEHAIIMOHHBIE BOTTPOCHI | manveno-
m/n Kon OnpenejieHue 2 cemecTp BaHHUe
pasjiena
1 2 3 4 5
L OIIK-2 | crioco6HOCTb HCTIOIB30- 1. ®ynkuuu, 3anaunbie HesBHO. Kpusbie 2- | 2. Marema-
BaTh OCHOBHbIC 3aKOHBI r0 MOpPSAKA: OKPY/KHOCTB, DJUIHIIC, THUIEPOO- | THICCKHI
€CTECTBEHHOHAYYHBIX na, mapabosa. AHAIS

JUCLUILTUH B Ipodeccro-
HAJIbHOM JeATEeIbHOCTH

2. OyHKUUM HECKOIBKHX IEPEMEHHBIX,
OCHOBHBIE TIOHATHA, 00JAacTh ONpeAeNeHHUs,
TeOMETPUYECKUN CMBICI.

3. YacrHble npousBoaHbIE 1-T0 M 2-TO MO-
psnka, Haubombiiee n HaMeHbIIIee 3HAUCHUE
(YHKITH JBYX TIEpEMEHHBIX B 00JIACTH.

4. HeonpeneneHHBIA WHTErpall, ONpeaese-
HUE, CBOMCTBa, TaOJMIIa OCHOBHBIX HMHTEIpa-
JIOB.

5. OCHOBHBIE METO/IbI MHTEIPUPOBAHHMS: TI0
YacTsIM U ITOJICTAHOBKOM.

6. PamuonanbHble ApOOU, OCHOBHBIC TIOHS-
tus. Ilpocreiimme npoOW, WX WHTErpUpOBa-
HUE. AJTOPUTM HHTETPUPOBAHUS pallHOHATb-
HBIX IpO0eii.

7. UHTerpupoBaHHEe HEKOTOPHIX HPPAIHO-
HAJILHBIX U TPUTOHOMETPUYECKUX (DYHKIIHH.

8. Omnpenenennslii MHTErpal: OIpeee-
HUe, cBoiictBa, (opmyna  HproToHa-
JleiiOHMIIA, METOJIBI HHTETPUPOBAHHSI.

9. JuddepeHumanbHple ypaBHEHHs, OC-
HOBHBIE MOHATHSA, AU PEepeHIHANbHbIE YpaB-
HEeHUs 1-To mopsijika ¢ pa3aeleHHBIMH U pas3-
JISNSIONIMMUCS] TEPEMEHHBIMHU.

10. Onnopoxnsie u uHelHbIE AU HEpPEH-
UaibHble ypaBHeHus 1-ro nopsaka. Judde-
peHIIMaANIbHBIE YpaBHeHHs bepHyuu.

11. Teopus IUHEHHBIX OXHOPOIHBIX IH(-
(epeHInaTbHBIX YPaBHEHUI 2-TO MOpPSAKa C
MOCTOSIHHBIMH KO3 pHIIMEHTAMH.

12. Teopus  JMHEHHBIX  HEOIHOPOIHBIX
I epeHInANBHBIX YPaBHEHHH 2-TO HOpsiI-
Ka C IOCTOSTHHBIMH KO3 (UITMEHTaMHU.

13. Teomerpuueckue NPHUIOKEHUS OIPEIE-
JIEHHOT'O UHTETpaJa.

14. ®yukuun, 3ananueie HessBHO. KpuBbie 2-
ro MOPSAAKA: OKPY>KHOCTb, DIIIHIIC, THIEpPOO-
na, napaboua.

15. DyHKOMHM HECKONBKHX IEPEMEHHBIX,
OCHOBHBIE TOHATHA, O0JAaCTh ONpeAeNeHHUs,
IF€OMETPUYECKUN CMBICIL.

16. YacrHble mpousBojHbie 1-ro u 2-ro mo-
psaaka, HanGompiiee n HanMeHbIIee 3HAaUEHNE
(GYHKIIUH JBYX MTEPEMEHHBIX B 00J1aCTH.
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Ne Komnerenuun 3K3AMEHALIMOHHBIE BOITPOCHI Ne
/i 3 cemecp ¥ HAaUMeHOBaHHe
Kon Onpenenenue pas3aesa
1 2 3 4 5
1. OIIK-2 | cnocoGHOCTB ucnonb- | 1. DjemeHtsl KoMOMHATOpHMKH: OCHOB- | 3. Teopus BeposT-

30BaTh OCHOBHEIC 3a-
KOHBI €CTECTBEHHO-
HAyYHBIX JTUCIUTUINH
B PO ECCHOHATTEHOM
JeSITEITBHOCTH

HBIE ONpENeNICHHs, 1Ba NIpaBuiIa KOMONHa-
TOPHUKH.

2. Cnyuaiinble COOBITHS, UX BHUJIBI, KJac-
CHYECKOE OIPEICICHHE BEPOSTHOCTH CO-
ObITHA.

3. AureOpa cobwiTuil. IIpousBenenue u
CyMMa COOBITHH.

4, ®opmyina TIOJHOW BEPOSITHOCTH U
dopmyiel baiteca.

5. HesaBucumble MOBTOpPHBIC HCIIBITA-
HUSL

6. Cnyuaiinas Benmurna. OCHOBHBIE T10-
HaTus. OyHKIUS pacnpenencHus u QyHk-
IUs TUIOTHOCTH PacTIpeIeIICHNSI.

7. TlpeaMmer W 3amayd MaTeMaTHYECKON
cratucTukd. OCHOBHBIE OOBEKTHI U IOHS-
tns. Coop mHPOpMaAMK U TIepBUIHAST 00-
paboTKa BRIOOPKH.

8. Crarucrtuyeckue pacuetsl B mpodec-
cuoHanpHOU cdepe «TexHomormm u am-
3aifH MeOenny.

9. Craructiyeckue OIEHKH MapaMeTpoB
reHepaJIbHON COBOKYIHOCTH

10. Yucnosble XapakTEpUCTUKH CITydaid-
HOM BEJIMYMHBI. 3aKOHBI PACTIPEICICHIS
HENPEPHIBHOW CITy4YailHOW BETUYUHBI.

HOCTEHW U MaTeMa-
THYECKasl CTATH-
CTHKA
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3. Onucanue noka3areseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

IMoka3zareau Onenka Kpurepun
3HaTh CB00OOIHO M YBEpPEHHO HAXOIUT JOCTOBEPHBIE HCTOUHUKH
OIIK-2 nHpopManum, onepupyeT NpeaocTaBIeHHOH HH(OopMaLieH,
- BUAIBI U crieln(UKY HCTOYHHUKOB OTJIMYHO BJIaJIeeT HaBbIKaMM aHAJIN3a U CHHTE3a HH(popMa-
JIOCTOBEPHOI MaTeMaTU4eCKOi LIMH, 3HAaeT BCE OCHOBHBIC METOMBI PELICHHs Ipo0IIeM, TIpe-
nndopmanuy, (yueOHUKH, yueo- JlyCMOTpEHHBIE YUeOHOH MPOrpaMMoi, 3HAaeT TUITMYHbIE
HbIE TOCOOHsT, KOHCIEKTHI JIeKuui, | OTIMYHO | ommMOKH i BO3MOMKHBIC CJIOKHOCTH NPH PEIICHAH TON HIIH
WHTEPHET, HayJHBIE CTATHH). WHOH TIPOOIIEMBI ¥ CTIOCOOCH BBIOPATh U APPEKTHBHO MPIME-
- OCHOBHBIC MAaTEMaTHIECKHUE I10- HHUTH aJ€KBATHBII METOJ] PEIICHNS KOHKPETHOH IPOOIEMBI
HSTHUS ¥ METOJIBI HCCIIEIOBAHMS, WM yaeOHOH 3a1aun. JleMOHCTpUpPYET Ha BBICOKOM YPOBHE
0COOCHHOCTH MX MPUMEHUMOCTH B HaBBIKH BBITIOJHEHHS PACUETOB M BRIYHCIECHUH. [ paMOTHO
Pa3HBIX HAYYHBIX 00/IACTAX, CIIe- HCTIONb3YET MPU 3TOM BO3MOXHOCTH BBIYHCIHTEIBHBIX YCT-
UKy MaTeMaTHuecKUX CUMBO- POMCTB ¥ MH(YOPMALMOHHBIX TEXHOJIOTHH.
JI0B. B GonbinmHCTBE City4aeB criocoOeH BhISBUTH JOCTOBEPHbIE
YMmernb WCTOYHMKU MH(pOPMaIHU, 00paboTaTh, aHAIU3UPOBATh U
OIIK-2 CHHTE3MPOBaTh NPEIIOKEHHYI0 HH(OopMaluio, BEIOpaTh Me-
- OCYILECTBIIATH LICJICHAPaBIICH- TOJ] pelIeHus MPoOIeMbI U PeIuTh ee. JlomyckaeT eTuHnY-
HBII TIOMCK MaTeMaTU4eCcKOil UH- Xopoio HbIE CEPhE3HbBIC OLIMOKH B PEIICHUHU MTPOOJIEM, UCTIBITHIBAET
(hopmary; UCIONB30BATh Pa3Iny- CJIOKHOCTH B PEIKO BCTPEYAIOLINXCS UIIM CJIOKHBIX CIydasx
HBIC HCTOYHUKH MH(OPMALIUH B penieHust mpo0ieM, He 3HaeT THIHMYHBIX OIIHOOK U BO3MOX-
cBoeil paboTe; MPOBOIUTH aHANIHU- HBIX CJIOXHOCTEH NPH PELICHUH TOH WM HHOW IIPOOIEMEL.
THYECcKHEe 0030pbl HH(pOpMaLuH: JleMOHCTpHpPYET Ha JOCTATOYHOM YPOBHE HABBIKH BBITIOJIHE-
CTPYKTYPHPOBaTh, MUHIMH3HPO- HUSL PacueToB M BBIYMCIICHUH. V3peaKa NCTIONb3yeT PH 3TOM
BaTb, BBIIEJIATH ITIABHOE, YCTAHAB- BO3MO)KHOCTH BBIYUCIUTENBHBIX YCTPOUCTB M HHPOPMAIIH-
JIMBaTh CBSI3U MEXIY 0a30BBIMU OHHBIX TEXHOJIOTHH.
AJIEMEHTaMH. JlonyckaeT omnOKy B ONIPEEeIeHNH JOCTOBEPHOCTH NCTOY-
- Ha OCHOBE HalieHHol uHpopma- HHUKOB HH(pOpManuu. /leMOHCTPUPYET Ha HU3KOM YPOBHE
[[MH BBIOMPATHh ONTUMAJIbHBIN CITIO- % CHOCOOHOCTH MPUMEHATh TEOPETUIECKHUE 3HAHUS K KOHKPET-
€00 pelIeHus MaTeMaTHIeCKOH A1OBIE- HOMY (haKTHUECKOMY MaTepually. B oTnenbHbIX cioydasx cIo-
pOGIEMBbI HIIU 33/1a4H1; AHAIU3H- TBopH- COOCH NPaBUIIBHO PEIIaTh TOJIBKO THIINYHBIE, HAnboee yac-
POBATh MOJIyYEHHBIC PE3YIbTAThI U TeJILHO TO BCTpeYarouuecs mpoodaeMsl, 3a/1a4i B KOHKPETHOH obiac-
JeIIaTh Ha UX OCHOBE BBIBOJIBI. TH. JIeMOHCTpUpPYET Ha HU3KOM YPOBHE HaBBIKH BBITTOJTHEHUS
- 'PaMOTHO IIPUMEHSTH OCHOBHBIC pacyeToB M BEIYHCICHHUH.
MaTeMaTU4CCKHUC CUMBOJIbI, IIOHA- Hecnocoben OCYIIECTBIIATH IIOUCK HEOOXOIUMOI I/IH(I)opMa—
THA U METOZLbI UCCIIENOBAHHUS. Heynos- 1uu, 06pabaTbiBaTh HHGOPMAILUIO, HE UIMEET HABBIKOB aHAJIH-
Bunaners JeTBOPH- 3a ¥ CHHTE3a, He 3HaeT METO/IOB PEIICHHS po0ieM, 3a/1ad, He
OIIK-2 TeIBLHO MOXeET pemars npobiemsl, 3a1aun. He Bi1ageeT TeXHUKOH
- HpI/IEMaMI/I Bmyanmaupm HNH- BLI'H/ICJ'ICHI/II\/‘I.
(hopMarmu: peACTaBICHUE B BUJIE
rpaduKoB, cXeM, TaOJIHII.
- TEXHUKaMU BBIIIOJHEHHS pacue-
TOB Y BEIYHMCIIEHUH, HABBIKAMH
MaTeMaTHIECKOH 00paboTKH pe- 3aureno | lemoHCTpupyeT Oosiee MOJOBUHBI TOKA3aTeNe Ha J0c-
3yJIbTAaTOB I/IBMepeHI/Iﬁ W BBIYUCIIC- TaTOYHOM M BBICOKOM YpPOBHE
HUH, IPEACTaBICHUS PE3YIbTATOB
B TpeOyeMOM BHUJIE.
- HaBBIKAMH PEIICHNUS 33139 U3
pa3HbIX obJacTel MaTeMaTHKH.
- HaBBIKAMH HCIIOJIb30BaHUS HU3Me-
PHUTENBHBIX W BBIYMCIUTEIbHBIX
YCTPO‘ZCTB’V MHGOPMAIMOHKBIX | He 3auTe- | JIeMOHCTPUpPYET GONBIIMHCTRO TIOKa3aTeNei Ha Hesloc-
TCXHOJIOTHH JULs BBITIOJIHCHN pac- HO TATOYHOM U KpaliHe HU3KOM yPOBHE

YETOB, BBIYUCICHHUH, COCTaBIECHUS
n odopmwieHHsT PE3yNBTaTOB pe-
HICHHS 33/1a4.
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4. MeToauyeckue MaTepHaJibl, Onpeaesiiollie NMPoOUeAYPbl OLEHUBAHUSI 3HAHWN,
YMEHHIi, HABBIKOB M OINBITA 1eATEJIbLHOCTH

JucuuiuinHa MaTtemaTuka HarpasiieHa Ha O3HAKOMIJIGHHE 00YYalOLINXCsl C MECTOM H POJIbIO
MaTE€MaTUKU B COBPEMEHHOM MHUPE, MUPOBOM KyJIbType€ U UCTOPUU; HA MOJYyYEHHE TEOPETHUYECKUX
3HAaHUH M TMPAKTUYECKHX HABBIKOB NMPUMEHEHUS CHUCTEMbl (YHIAMEHTAIBHBIX MaTeMaTHYECKUX
3HAHUU U1 uaeHTUGUKaIKY, GOpPMYIMPOBAHUS U PELICHHS TEXHOJIOTHYECKUX Mpo0jeM B mpodec-
CHOHAJIBHOM cdepe, a TakKe OCYIIECTBICHUS IMOMCKA, XpaHEeHUs, 00paboTKH U aHanu3a nHpopma-
LMW U3 PA3JIUYHBIX UCTOYHUKOB M IPEICTABIICHUS €€ B COOTBETCTBYIOIIEM BUJE W JJIA UX Jajlb-
HEHIIEro UCIOIb30BAaHUS B IPAKTUYECKOM NESITEIBHOCTH.

N3yueHnne qUCHUIIIMHBI IPEAYyCMAaTPUBAET:

— JIEKL UM,

— IPaKTUYECKHUE 3aHATHS,

— KOHTpOJIbHBIE PabOTHI;

— 3ay4er;

— DK3AMEH;

— CaMOCTOSITENIbHYI0 PAa0OTy CTyAE€HTa B O0bEMAax 4YacoB, COOTBETCTBYIOIIMX ydeOHOMY
IJIaHy HalpaBJICHUS.

B xone ocBoenus paznena 1 «J/IluneitHas 1 BekTopHas ainredpa» CTyIEHTbI JOJIKHBI YSICHUTD
W€ MaTEMaTUYECKOTr0 MOJIETMPOBAHUS B MPOCTPAHCTBAX PA3HbIX U3MEPEHUN U MPUMEHEHUS Me-
TOJIOB TMHEWHOW anreOpbl ¥ TCOPHH BEKTOPOB B PEIICHUH 33724 MPO(PECCHOHATBHOMN MPAKTHKH.

B xone ocBoenus pasnena 2 «MaremaTH4eCKUN aHAIU3» CTYACHThl OCBAMBAIOT OCHOBHBIE
IPUEMbI U METO/IbI IIOCTPOEHUS U aHAIu3a JUHAMUYECKUX MOJIEIIEH.

B xone ocBoenus pasgena 3 «Teopust BeposTHOCTEH W MaTeMaTU4YecKas CTaTUCTHKA» CTY-
JIEHThI 3HAKOMSITCS C CUTYallUsIMH CJIY4allHOCTU U 3aKOHOMEPHOCTH U 3aKOHAMM MX ITPOSIBICHUSI.

CryneHTaM HEOOXOAMMO OBJIAZIETh HAaBBIKAMU U YMEHUSIMH NPUMEHEHUS H3YYE€HHBIX
METO/OB JUIsl pa3paboTKH U peanu3aliy IpoPecCHOHaIbHO OPUEHTHPOBAHHBIX MPOEKTOB B MOCE-
JyIOIIEH yueOHOU eITeTbHOCTH.

B npouecce uzyueHust AMCUUIUIMHBI PEKOMEHIyeTCsl Ha MEPBOM dTare 0OpaTUTh BHUMAHUE
Ha cenu(pUKy MaTeMaTHUYECKUX TEKCTOB U YMEHUE BbIOUPATh METO/AbI PELICHHS pa3IMYHbIX 3a/a4.

OBnazieHre KIIOUEBBIMU MOHATHSAMU SIBJISETCSI OCHOBOM yCBOEHMs y4yeOHOro MaTepHaia Io
JTUCIUIINHE.

ITpu moaroToBKe K 3a4eTy W AK3aMeHy 0co00oe BHUMaHUE HEOOXOJUMO YIEeNUTh PEKOMEH-
JAIUSAM U 3aMeYaHusIM IperogaBareseil, BeAyluX ayAUTOPHbIE 3aHATUS 110 AUCLUILIINHE

B nporuecce npoBeneHMs NPaKTUUYECKUX 3aHATHHA NMPOUCXOAUT 3aKperuieHHe 3HaHWuM, (op-
MHUPOBaHNE YMEHHUI 1 HaBBIKOB MPUMEHEHUS Pa3IMYHBIX METOJIOB PEILIEHUS! CTaHAAPTHBIX MaTeMa-
TUYECKUX CUTYaLUH.

CamocrosTenpHyI0 paboTy HEOOXO0IMMO HAYMHATH C YTCHHS JICKITUH U YYEOHUKOB.

B mporecce KOHCYNbTAIUM € MpernoiaBaTesieM 00yJyaroluics BRIACHAET HaJHMUue Mpo0esioB
B 3HAHUSX U CIIOCO0AX pelIeHus: pa3HbIX CUTYalHi.

Pabota ¢ nuteparypoil siBisieTCsl BaXKHEHIIUM 3JIEMEHTOM B MOJIyY€HUH 3HAHUN MO TUCIIUII-
nuHe. [Ipexnae Bcero, HE0OOXOIMMO BOCIIOJIB30BAThCS CIIMCKOM PEKOMEHYeMOM Mo JaHHOM JUCIIH-
IUIMHE JIUTEPATypoil. JJoNOIHUTENbHBIE CBEIEHNUS 110 U3Y4aEMbIM TEMaM MOYKHO HAWTH B IIEPUOIU-
yeckoil neyatu u HTEepHeTE.

[IpenycMoTpeHO MpOBeACHUE ayAUTOPHBIX 3aHATHI B BUAE Pa3sHOOOPA3HBIX TPEHUHIOB U
CUTYyaIni OOIIEHNs B COYETAaHUH C BHEAYIUTOPHOU pabOTOM.
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Ipunoxenne 2

AHHOTAIUA

padoueil mporpaMMbl JUCHMILIMHBI
MartemaTuka

1. Hexap n 32124y AMCHUTIHHBI

Ienpto M3ydeHUs AUCUUILIMHBI SBISETCS: 3HAKOMCTBO OOYYarOIIMXCS C MECTOM U POJIbIO
MaTeMaTHKHd B COBPEMEHHOM MHpPE, MUPOBOH KyJIbType U HCTOpUH; (HOPMHPOBAHUE JIMYHOCTH
00yyaroIuxcsl, pa3BUTUE UX MHTEIJIEKTa M CHOCOOHOCTEM K JIOTMYECKOMY M alrOPUTMHUYECKOMY
MBIIUICHHUIO.

OOyueHne OCHOBHBIM MaTeMaTHUYECKUM METOJIaM MpeciieAyeT Lellb Pa3BUTHUS CLIOCOOHOCTEH
NPUMEHATh CUCTEMY (YHIAMEHTAIbHBIX MAaTEMaTHYeCKHX 3HAHWHU s uAeHTU(UKauuu, Gopmy-
JMPOBAHUS U PEILIEHUS TEXHOJIOTHYECKUX MPOo0IIeM B 00J1aCTH TPO(HECCUOHATBHON AEATENIbHOCTH, a
TaKXe OCYIIECTBJIATh MOUCK, XpaHeHHe, 00padoTKy U aHaTu3 MHPOPMALUHU U3 PA3IUYHBIX UCTOY-
HUKOB U NPEJCTABIIATH €€ B COOTBETCTBYIOLIEM BUJEC

3ajauu AUCLUUILIMHBI COCTOST B TOM, UTOOBI HA IPUMEPAaX MaTeMaTHUYECKUX IOHITHNA U Me-
TOJIOB MPOJAEMOHCTPHUPOBATH OOYUYAIOIIMMCS JIEHCTBHE 3aKOHOB MaTEpUAIBHOTO MHUPA, CYIIHOCTH
HAY4YHOTO TOJIX0/ia, crielu(UKy MaTEMaTHKU U €€ poJib B HAyYHO-TEXHUYECKOM IIporpecce, a Tak-
e co3aaTh (yHJAaMEHT MaTeMaTHYeCcKoro o0pa3oBaHusi, HEOOXOMUMBIN Ul pa3BUTHUS IPOECCHO-
HaJIbHBIX KOMIIETEHIIUI U JJI U3YYEHHUS OCIEAYIOIUX U CHUIUINH.

2. CTpyKTypa AMCHHUIIHHBI
2.1 PacnpeneneHue TpyJOEMKOCTH 0 OTACIBHBIM BUJAM Y4eOHBIX 3aHSATHIM, BKIIFOYAs CAaMOCTOS-
TenbHyto padory: JIk.- 85 wac., [13 - 85 wac.; CP - 190 gac.

OO61mas TpyA0eMKOCTh AUCHUIUINHBL cocTaBisieT 432 yaca, 12 3a4eTHBIX eAMHMUIL

2.2 OCHOBHBIC pa3/IeITbl TUCIUATUTHHEL:

1. Jluneiinas v BeKTOpHas anredpa
2. MaremMaTHyeCKUN aHAIN3
3. Teopust BEpOATHOCTEH U MaTeMaTHYECKast CTATHCTHKA

3. [lnanupyeMsble pe3yJbTaThl 00yueHHs (MepeyeHb KOMMETEeHIHI)
[Tporniecc u3yueHus: AUCUUIIIIMHBI HAMpaBlieH Ha (POpMHUPOBAHHE CIEAYIONINX KOMIETEHITHIA:

OIIK-2 — crnocoOHOCTh MCIIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B MPO-
(dbeccroHaNbHOM IeATETFHOCTH.

4. Buabl NpOMeKYTOYHOM aTTecTALMU: 3a4eT, SK3aMEH.
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IMpunoxenne 3

IIpomoxon 0 0ononneHuAX u uUIMEHEHUAX 6 padoueil npozpamme
na 20__-20__ yuebHwtii 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabouyto nmporpaMmMy 1o JUCHMITIIMHE BHOCATCS CIEIYIONINE U3MEHEHUS:

[Tporokon 3acemanus kadenpsl MaTeMaTHKU No_ OT «__ » 201 1.,

(paspabomuux)

3aBenyronuii kKageapoit
(noonucs) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

1. Onucanue poHaa OLIEHOYHBIX CPEACTB (MACHOPT)

No DJjieMeHT ®OC
KOMIIe- KOMIIe- Paznen Tema
TEHIUH TEeHIUH
OIIK-2 | crioco6- 1.1 Matpuubl, OCHOBHEIC TTOHATHS, BUIBI MaTPHIIL, AeHCTBUS | Tect
HOCTBH § Hax MaTpUIlaMHu.
HCITOJb- E* 1.2.0npenenutenu 2-ro u 3-ro nNopsaKkoB, UX CBOHCTBA U Tect
30BaTh % BBIUMCIICHUS.
OCHOBHBIE : § 1.3.CuicreMbl TMHEHHBIX alITe0pandecKknuX ypaBHEHUH, oc- Tect Kontpons-
3AKOHEL a ?E) HOBHEIC oHATHS, popmysl Kpamepa, metox ["aycca. Has paboTa
£ & | l1.4.Bekropsl, ocHOBHEIC MoHsATHSA. CucTrema koopawHaT Ha | Tect
ecrect- )E NIPSIMOM, Ha IJIOCKOCTH, B IIpocTpaHcTBe. JInHelnble onepa-
BCHHOHA-~ é LIMM HaJl BEKTOPAMH, UX CBOWCTBA.
YHHBIX o 1.5.CkanspHoe, BEKTODHOE M cMellaHHoe TpouseeaeHue | Tect KoHTpos-
AnUCHHII- BEKTOPOB, X CBOMCTBA U BBIUUCIICHHUE. Has paboTa
JIMH B 2.1.®yHKIUSA, OCHOBHBIC MOHSITHSA, CIIOCOOBI 3amaHus, npe- | TecT
npogec- nen (yHKIHH, MaTeMaTHYeCKHE HEOTPEIeICHHOCTH M HX
CUOHAJIb- packphITHE.
HOM nes- 2.2.beckoneuHo Mainele (YHKIWH, UX cpaBHeHHWe, 1-if u 2-it | Tect
TelIbHO- 3aMedvaTeNbHbIC MPEeIbl, TAOMUIa SYKBUBAJICHTHOCTEH U ee
CTH MIpUMEHCHHE.
2.3.01HOCTOpOHHHE TIPEIeIbl, HENpPepBIBHOCTh (QYHKOHU. | TecT
AcuMITOTH rpaduka QyHKIUH.
2.4 .3amaun, MpUBOASIUE K TMOHATHIO Ipom3BoAHOM. [Ipomns- | Tect

2. MatemMaTU4eCcKUi aHAIN3

BOJHAS (YHKIWH, OIpEICICHNEe, TCOMETPUICCKAN U MeXa-
HUYECKHUM CMBICI IPOU3BOJHOM,

2.5.I1paBuna auddepeHuupoBaHys, MPOU3BOHAS CIOKHOM

Tect Kontpons-

(byHKIMH, TabJIMIA TPOM3BOAHBIX OCHOBHBIX JJIEMEHTApHBIX | Has pabora

GYHKIMH.

2.6.ITpon3BOIHBIE BBICIINX ITOPSIIKOB. Tect

2.7.0cHOBHBIE TeopeMbl Au( hepeHIINaTIbHOT0 HCYUCIICHUSI Tect

2.8.HeoOxomuMble M IOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH | Tect

U 9KCTpeMyMa QYHKIIMU

2.9.BrInyKI0CTh, BOTHYTOCTH, TOYKH meperuba rpaduxa | Tect

GyHKIMH.

2.10.AnropuTt™ uccnenoBaHus GYHKUUHM U TOCTpoeHue ma- | Tect

KeTa ee rpaduka. WnnuBunyansHoe
3aJaHue

2.11 ®ynkmu, 3amaHHble HesiBHO. KpuBble 2-ro mopsaka: | MHAmBHIyanpHOE

OKPY’KHOCTb, 3JUIUIIC, TUIepOoIa, napadoa. 3aJaHue

2.12.®dyHKIMN HECKOJBKHMX IEPEMEHHBIX, OCHOBHBIE TOHs- | Tect

TH, 00J1aCcTh OIpCaAC/ICHN, FCOMG’I‘pI/I‘IGCKI/Iﬁ CMBICJI.

2.13.YactHeie mpou3BOAHEIE l-ro W 2-r0 mopsaka, Hawm-
Ooypllice W HaWMEHBIIEE 3HAYCHHUEC (QYHKIUH JIBYX IMepe-
MEHHBIX B 00J1aCTH.

Tect UnnuBuny-
allbHOE 3aJlaHue

2.14 HeonpeneneHHblid MHTErpall, ONpeAesieHue, cBoicTra, | Tect

Ta0JINIIa OCHOBHBIX MHTETPAJIOB.

2.15.0cHOBHbIE METOJABI HMHTETPUPOBaHUs: MO 4YacTsaM W | Tecr
NIOJICTAHOBKO.

2.16.ParnoHa bHBIC APOOH, OCHOBHBIC MOHATHS. AnaroputM | Tect
HWHTETPHUPOBAHUS PAIIHOHAIBHBIX APOOEii.

2.17. MlaTerpupoBaHre HEKOTOPBIX UPPALMOHAIBHBIX U TPHU- | MHANBUIYyaNbHOE
TOHOMETPUYECKUX (DYHKITHIA. 3aganue Tect
2.18.0mpeneseHHBIi  MHTETPANl: OMpPEICIICHUE, CBOWCTBA, | VIHAMBHIyaIbHOE
dhopmyna HerotoHa-JIeliOaMIIa, METOIBI HHTETPUPOBAHUSI. 3aganue Tect
2.19.I'eomeTprueckre NPHUIOKEHUS ONPEACIICHHOr0 HHTe- | MHmuBHayanbHOe
rpana. 3ananue Tect
2.20.luppepenumanpable ypaBHEHUs, OCHOBHBIC NMOHATHS, | MHanBuIyansHoe
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muddepeHranbHbIe YpaBHEHUS 1-TO Mopska ¢ pasziesieH-
HBIMU ¥ Pa3JICISIOIUMUCS ICPEMCHHBIMH.

3aganue Tect

HUH 2-r0 IOPSIJIKA C MOCTOSTHHBIMU K03 duiiueHTamu.

2.21.0nH0pOaHBIE U IMHENHBIE Mud(depeHnnalbHbIe ypaB- Tect
HeHus 1-ro nopsaka. Juddepenunansaeie ypasaenus bep-

HYJUTH.

2.22.Teopusi TMHEHHBIX OJHOPOAHBIX AU Q-TbHEIX ypaBHe- | Tect

2.23.Teopusi TMHEHHBIX HEOTHOPOIHBIX MU((h-HBIX ypaBHe-
HUH 2-T0 NOps/Ka C MOCTOSHHBIMU KO3 (HIIMEHTaMU.

Tect UnnuBuay-
aJbHOE 3aJJaHue

3.1.0nemeHTHl KOMOMHATOPWUKH: OCHOBHBIE OIpEICICHUs,
JIBa IpaBHJIa KOMOMHATOPUKH.

Tect

CTaTHUCTHUKA

3. Teopust BepOSTHOCTEH U MaTeMaTH4ECKast

BOKYIHOCTH

3.2.CiryyaifHpie COOBITHA, UX BHIBI, KJaccuieckoe ompene- | MHAMBHIyanbHOE

JICHUE BEPOSITHOCTH COOBITHSIL. 3amanue Tect

3.3.Anrebpa cobwituii. [Ipon3Benenne u cyMMa COOBITHIA. Tecr

3.4.®opmya OTHOHM BepoATHOCTH U (opMydnl baiieca. Tecr

3.5.He3aBrucumple MOBTOPHBIEC UCTIBITAHMS. WupuBunyanpHOE
3agaHue Tect

3.6.Crryqaitnas BemmunHa. OcHOBHBIE TOHATHA. DyHKIWs | MHAMBHIYanpHOE

pacnpeneneHus u QYHKIHS IUIOTHOCTH paclpeIeICHIS. 3amanne Tect

3.7.UncnoBele XapaKTepUCTHKH CIy4alHOW BeIW4YWHEL. 3a- | TecT

KOHBI pacupeie]ICHHs] HeTIPEPBIBHOM CITy9aifHON BETMYHHBL.

3.8.IIpenmer m 3amaunm marematmdeckoil cratuctuku. Oc- | Tect

HOBHBIE 00BeKTHI U NoHsATHS. COOp MH(OpMaLUK U MepBUY-

Hast 00paboTKa BBIOOPKH.

3.9.Cratuctuyeckue OICHKH MapaMeTpOB reHepanbHOU co- | TecT

3.10.CraTtucTrueckue pacyeThl B mpodeccroHaIbHoil chepe

WHup-Hoe 3amanue

2. Onucanue nokasaresieil 1 KPUTEPHEB OIeHMBAHUS KOMITIeTEeHIUIt

Tax Kak TeKyIuii KOHTPOJIb IPOBOJUTCS B (JOPME TECTUPOBAHUSA U IIPEIHA3HAYEH JUIsl IPOBEPKU
3HAaHUM caMUMM 00y4arOIIMMUCS, TECT MOKET OBbITh 3aUTEH WM He 3auTeH. B nanpHeimem cryneH-
Thl MOT'YT IIOBTOPUTH MOMBITKY BBIMOJIHUTH TECT 110 TOU TeMe, Iie OblIu 0OHApYKEHbI TPOOETBI B
€ro 3HaHUsX.

Iloxka3aTesan Ouenka | Kpurepuu
3uarp
OIIK-2
- BU/IBI ¥ crienn( UKy HCTOYHUKOB JIOCTOBEPHON MaTeMaTHIecKoi nHpopMaryH, (yaeo- Hemoncr-
HUKH, y9eOHbIe T0COONs, KOHCIIEKTHI JICKIIH, HHTEPHET, HAy4YHbIC CTAThH). pupyer 6o-
- OCHOBHBIE MATEMATHYECKHE MTOHATHUS U METOBI UCCIIEN0BAHMUS, OCOOEHHOCTH X TIPH- JIEC IOJIO-
MEHHMOCTH B Pa3HBIX HAYYHBIX 00J1aCTAX, CHENN(UKY MaTEMaTHIECKUX CHMBOJIOB. 3auTeno BHAHBI FflOKa-
Ymernb 3aTeJICH Ha
OIIK-2 JI0CTaToO4-
- OCYILIECTBJIATH IIeJICHANIPABICHHBIM ONCK MaTeMaTHYeCKOH HH(DOPMAIIH; HCTIOIb30- HOM U BbI-
BaTh Pa3IMYHbIE HICTOYHUKN HH(POPMAIMHU B CBOEH paboTe; MPOBOANTH AHATUTHUECKHE COKOM
0030pBI HHGOPMAIMN: CTPYKTYPHUPOBATh, BBLACIATH INIABHOE, YCTAHABIUBATh CBS3H Me- ypoBHe
Ky 6a30BBIMH 3JIEMEHTAMH.
- Ha OCHOBE Hali/IeHHOW MH(OPMAaLMK BHIOUPATh ONTUMAIBHBIN CIIOCOO pELIeHUs MaTe-
MaTHYECKOH NMPOOIEeMBbI MITH 331a4H; aHAIU3UPOBATH MTOJYYEHHbIE PE3YJIBTAaThl U JeaTh
HA UX OCHOBE BBIBOJBI.
- TPaMOTHO MPUMEHSITh OCHOBHBIE MaTEeMaTHUECKHUE CHMBOJIBI, TIOHSITHS ¥ METOIBI FIC-
CIIEIOBAHUS. Hemonct-
Baaners pupyer
OIIK-2 OOJBIINHCT-
- IpreMaMy BU3yaJIn3allui HH(POPMAIUK: TIPEICTaBICHUE B BUE TpaduKOB, CXeM, Tad- He 3a- BO H?KaBa-
JIWIL. TENEU Ha
- TEXHUKaMH BBITIOJIHEHHS PAcueTOB M BBIYMCICHUH, HABBIKAMH MaTeMaTHYECKOH oOpa- Teno Henocra-
OOTKHM pe3yJIbTaTOB U3MEPEHUH M BBIYUCICHUH, IPE/ICTaBICHUS PE3YIbTaToOB B TpeOye- TOYHOM U
MOM BHJIE. KpaiitHe Hu3-
- HaBBIKAMU PEIICHUS 3a]a4 U3 Pa3HbIX 00IacTell MaTeMaTHKH. KOM YPOBHE
- HaBBIKAMH HCIIOJIb30BAHHUS M3MEPUTEIIbHBIX U BBIYMCIUTEIBHBIX YCTPOWCTB, HH(OP-
MAaIMOHHBIX TEXHOJIOTHH [UIS BBHIOJHEHHS PAacdeTOB, BBIYUCICHHH, COCTABICHHS H
oopMIIeHHs pe3yIbTAaTOB PELICHU 3aad.
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@doHa TECTOBBIX 3aJaHUH
110 JUCLIUIIJIMHE
Bb1.5.05 Maremaruka

TEMATHYECKASA CTPYKTYPA TECTOB

N Haumenosanue N
Tema 3agaHus
pa3jaeja paaeia 3aJaHUsA
1-3 JeicTBus ¢ MaTpuLIaMu
4-6 Brruncnenue onpenenurenei
7-9 Pemienne cucreM NTMHEHHBIX anreOpanueckux ypaBHe-
HUI MaTPUYHBIM
METOJIOM.
JIunelinasag u 10-12 Pemrenne cucreM nMHEHHBIX anreOpanueckux ypaBHe-
1. BEKTOPHasA aJi- Hull MetogoM 'aycca.
reopa
13-15 Baswuc Ha miockocT u B IpocTpaHCcTBe. Pazmoxenne
BEKTOpa 1o 0asucy
16 - 18 CkaJsipHOE TIPOHM3BEICHIE BEKTOPOB
19-21 BekTopHOE npon3BeieHIe BEKTOPOB
22 - 24 CMernanHOe IPOU3BEICHIE BEKTOPOB
25-28 0 0
PackpeiTHe HeonpeaeneHHOCTe! BUIa 0 , ©
00 — 00
29-30 P . 1”
ACKPBITHE HEOTPENIICHHOCTEeH BHIA .
25-30 [IpuMeHeHne SKBUBAJICHTHBIX BETMYUH P BEYUCICHUH
IpeJIenioB
IIpousBonHbIE
31-33 Tabnuia HeonpeeIeHHBIX HHTETPaJIoB
34-36 INoxseaenue nox 3Hak audHepeHiuana, MHTErPUPOBa-
HHE TI0 YacTsIM
38-39 WHTerpupoBanue pamoHaIbHbIX Ipo0eit
40-42 WHTerpupoBaHie TPUTOHOMETPHUIECKHUX BBIPAKCHHUH
43-45 BrlunciieHue onpeeaeHHoro uHTerpaa
MaTemaTHyecKuii 46-48 Haxoxnenue miioaeit riockux Guryp
2. AHATH3 49-51 HaxosxneHne AIiH IyT IUIOCKUX KPHUBBIX
52-54 HaxoxieHne 00eMOB TeJl BpalleHuUs!
55-57 HecoOcTBeHHBII HHTErpa
58-63 BplunciieHHe YaCTHBIX ITPOU3BOAHBIX.
Juddepennnan GpyHKIHN IByX HEPEMEHHBIX
64-66 KacarenbHasl IJIOCKOCTh U HOPMaJIb K NOBEPXHOCTH
67-69 Ckansipaoe nosie. [IpousBosHast no HanpasieHuto. I'pa-
JIMEHT
70-72 OKcTpeMyM (QYHKIMH ABYX MEPEMEHHBIX
YpaBHEHUs C pa3/IeNIIOIINMHUCS TEPEMEHHBIMH
OpmHOpOIHBIE YPaBHEHUS
JIuneiiHble ypaBHEHMsI
73-77 YpaBHEHUs, ZONMYCKAIOIINE TOHWKEHUE MOPsIKa
Jluneiinsie muddepeHnraIbHbe ypaBHEHHUS C TIOCTOSH-
HBIMHU K03 QHUITIIEHTaMH
Merto/1 BapHalMy IPOU3BOJIbHBIX MOCTOSHHBIX
2.1,31 OneMeHTs KOMOMHATOPUKH
Teopn? BEpOsIT- 11’341’1’1?11’ Anrebpa coObITHI
HOCTCH H mate- 51,6.1,10.1 BepositHoCTh COOBITHS
3. MATH4YeCKas CTa- "
THCTHKA 9.1,12.1,19.1, | CnyuaiiHas Benu4IMHA
(Atorosslii TecT) 201 —
7.1,8.1,14.1, DeMEHTHI MATEMATHYECKOH CTATUCTHKHU
15.1,16.1,17.1
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TecToBbIE 3a7aHNS

3auax—me 1. BI)I6paTL OJHWH BApUAaHT OTBETA U3 MPEAJIOKCHHOTO MHOXKECTBA

x 4

Ecnu MaTpuna A umeeT pa3MepHOCTh 4x 3, MaTtpuua B nmeer pasmepHoCTh 3
BapHuaHTbl OTBCTOB!
1) MX MOXHO CIIOXHTh 2) UX MOXKHO IIEPEMHOXXUTH  3) y MaTpulbl A CylecTByeT oOparHas

, TO

3aganue 2. BEIOpATh OTMH BapHaHT OTBETA M3 MPEATI0KECHHOTO MHOYKECTBA

-3 -1 3 5
A= 3 B=
Ecmu matpuma , MaTpuma , TO UX TIPOM3BEICHUE
BapUaHThl OTBETOB:
-9 -5 -9 -18 0 -4
A=l o Bl ) "=ls
1) 2) 3)
3ananme 3. BRIOpATh OIMH BapHaHT OTBETA U3 MPEAJIOKEHHOTO MHOKECTBA
1 4
A=
-2
Ecnu matpuna , TO €e KBagpar
BapHWaHTbl OTBCTOB!:
, (-7 12 . (1 16
“l-6 -4 A=y g
1) - - 2) MaTpHIly HeJb3sl BO3BOAUTH B KBajapar 3)

3ananue 4. BRIOpAaTh OIMH BapHaHT OTBETA U3 MPEAJIOKEHHOTO MHOKECTBA

Omnpenenurend CyIIECTBYET:

BapuaHTblI OTBCTOB!

1) TONBKO ISt KBagpaTHBIX MAaTPUI] 2) IS IPOU3BOJIBHBIX MATPHIl 3) TOJBKO AJIST MATPHIl BTOPOTO M TPETHETO
TIOPSIIKOB

3ananue 5. BRIOpAaTh OJIMH BApUAHT OTBETA U3 MPEAJIOKEHHOTO MHOKECTBA
Ykaxure BepHY0 HOopMyIIy:
BapHAaHTHI OTBETOB:

2 b=ad+bc 2 b:ad—bc 2 IOzac—bd
p I d 2 IC d g IC d
3aganue 6. BIOpATh OJMH BAPUAHT OTBETA U3 MPEJIOKCHHOTO MHOXKECTBA.
~3 -4
A p—
Omnpenenuress MaTpHUIBI 1 paBeH BapHaHTEI OTBETOB: 1) -22 2) -14 3) -27

33}131—[“8 7. BI)I6paTL OJHWH BApUAHT OTBETA U3 MPEIJIOKCHHOTO MHOXKECTBA

5 1 1 2
A=\, 6 4
ITycts s . Torna permenueM MaTpUYHOTO yPaBHEHUS X +2B = A gpusercs
Marpuia
BapI/IaHTBI OTBECTOB.:

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

3ananue 8. BRIOpPAaTh OIMH BApUAHT OTBETA U3 MPEAJIOKEHHOTO MHOKECTBA

A
C=A-3B 2 7 2 1

, TAC )

I
vy}
I

Haiitn cyMMy 371eMEHTOB MTEPBOTO CTOJIOIA MAaTPHUIIBI
BapUaHTHI OTBETOB:
1) -2 2) 0 3) 5 4) -1
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3auax—me 9. BI)I6paTL OJHWH BApUAaHT OTBETA U3 NMPEAJIOKCHHOTO MHOXKECTBA

5 1 -1 2

A= B=
men 3 -1 6 4
TOF,IIEI pCH.IeHPICM ManPI‘IHOFO ypaBHeHI/IH X - BB = A SIBIACTCA ManI/IHa
BapI/IaHTBI OTBCTOB:

_ -7 -8

(2 7 o (T -3 y

1) 21 11 2) -9 -9 3) 5 0

3ananue 10. BEIOpaTh OJUH BapHAHT OTBETA U3 NMPEJIOKEHHOTO MHOXKECTBA
Ecmu meronom I"aycca maTpuna cuctemsl (0€3 MpaBbIX YacTel) NpUBENCHA K BUIY

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

TO:
BAapHUaHTBI OTBCTOB!

1) BBOUTCS O/1HA CBOOOIHAS HEU3BECTHAS 2) BBOJATCS TPU CBOOOHBIE HEU3BECTHBIE

3) Takas cUCTEMa HE MOXET UMETh pelicHue  4) BBOIATCS JBE CBOOOHBIC HEM3BECTHBIC

33,&31—[“8 11. BBI6paTL OJH BapHaHT OTBCTA U3 NPCAJIOKCHHOTO MHOXKXCECTBA

2x+3y—-z=1
5x+y+2z2=3
3X-2y+3z=4
I[JI)I PCICHHA CUCTCMBI MOKHO IPUMCHUTD:

BapHWaHTbl OTBCTOB!
1) metox I'aycca 2) marpuunsiii meron 3) merton Kpamepa

3ananue 12. BBIOpaTh OJMH BAPHAHT OTBETA U3 MPEIOKEHHOIO MHOXKECTBA

CucteMbl TMHEHHBIX YpaBHEHHH, Y KOTOPBIX YHCJIO HEM3BECTHBIX HE PABHO YHCITYy YPaBHEHHH, pEIIatOTCs:
BapHUaHTbl OTBCTOB:

1) meromom I'aycca  2) meromom Kpamepa 3) marpwdHbIM MeTOZOM  4) BOOOIIE HE PEIIAIOTCS

3apanmue 13. BBI6paTL OJVH BapHaHT OTBCTA U3 NPEAJIOKCHHOTO MHOXKECTBA. Ba3I/IC B HpOCTpaHCTBe 06pa3y—
IOT: BapUaHThI OTBETOB:

1) Tpu TUHEWHO HE3aBUCUMBIX BEKTOpPa  2) TPU KOMIUIAHAPHBIX BEKTOpa 3) TPH HEKOMIUIAHAPHBIX BEKTOPA
3ananue 14. BEIOpaTh OMH BapUaHT OTBETA U3 MPEJIOKEHHOTO MHOXecTBa. OOpasyroT JIM BEKTOPbI
a=21-3] u b =5~ 6asnc Ha IWIockocTH? BAPUAHTHI OTBETOB!
1) Her 2) na  3) Hy)XEH TPETHUH BEKTOP

33}131—[148 15. BLI6paTI) OJVH BapraHT OTBE€TA U3 NPEAJIOKCHHOTO MHOXKECTBA

HpI/I KaKux a u ﬂ BCKTOpLI a(z’a’_s) u b(ﬂ’6’6) 6yﬂyT HapaJ'IJ'IeJ'IBHBI?
BapI/IaHTBI OTBCTOB:

a=-3, p=-4 a=-3 f=4

2) 3)

33}131—[148 16. BLI6paTI) OJMH BapuaHT OTBE€TA U3 NPEAJIOKCHHOTO MHOXKECTBA

d-b=ab +ab,+ab

®dopmyra BEIYUCICHUS CKATSPHOTO MPOU3BEACHUS 3 IpUMEHSIETCS:
BapHaHTBI OTBETOB: 1) TOIbKO B OPTOHOPMUPOBAHHOM Oa3uce 2) B ItoO0M Oasuce 3) He 3aBHCHUT OT Oazuca

33}131{1/[8 17. BLI6paTI) OJH BapuaHT OTBE€TA U3 NPEAJIOKCHHOTO MHOXKECTBA
Haiitu kocuHycC yria Mexay BEKTOpaMu a=21 - j+4k U b=1+2)-3k
BapUaHTHI OTBETOB:

12 12 12
pNANE oy NNy V9
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33H3HH8 18. BLIGpaTI) OJVH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOXKECTBA
Kakue napsl BEKTOpOB NEepHeHANKYISPHBI?
BapHUaHTBI OTBCTOB.

, a(4-3D), bBL-9) , &(2-31), b33 ,&23-1) b(21-3)

1 3)

3ananue 19. BoIOpaTh OMH BapHAHT OTBETA U3 NMPEJIOKEHHOTO MHOXKECTBA

BekTopHoe mpousBeneHue BEKTOPOB a(a'l’ 2)’ b(_l' B 6)
BapuaHTbl OTBCTOB!

1 1 1
a=—, p=-3 a=——, p=-3 a=——, =3
1) 3 2) 3 3) 3

PaBHO HYJIIO IPU

33[13!-[11[6 20. BLIGpaTI) OIVH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOXKECTBA

a(4,-31), b(013)

BekTopHOE IpOM3BEICHHE BEKTOPOB
BapHWaHThbI OTBETOB!:

~10i —12j + 4k

paBHO

1) 0 %) 3) —10i +12) + 4k

33[!31-[[48 21. BBI6paTL OJUH BapI/IaHT OTBCTaA U3 HpeﬂJ‘IO)KeHHOFO MHO>XCECTBa

JUJ1s1 BEIYHCIICHHS] BEKTOPHOTO IMPOHM3BECHHS BEKTOPOB IMPUMEHSIETCS popmyIia:
BapI/IaHTBI OTBCTOB.
]
axb=la a
b, b,
1) 2)

iy
N

a, a3
b, b,

a, a3
b, b,

a a,
b, b,

b d

axb = -

k
a3
b,

axb=ab +a,b, +a,b,

iy

3)

3ananue 22. BLIOpaTh OJMH BAPHAHT OTBETA U3 MPEIOKESHHOIO MHOXKECTBA

YT1o0OBI IIpOBECPUTD, 6y,HYT JIX BEKTOPBI KOMIUIAHAPHBI, HAAO0 UCIIOJIb30BATh: BAPUAHTHI OTBETOB!
1) uX BEKTOpPHOE MPOU3BEACHNE 2) WX CMEIIaHHOE MPOU3BENCHUE 3) UX CKAJSPHOE MPOU3BEICHUC

3aganme 23. BEIOpaTh OAWH BApHUAHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

BekTopsl d(al-2), b(231), c(-25-3)

BapuaHTBI OTBETOB: 1) -2 2)2 3)0
3ananue 24. BoIOpaTh OJWH BAPHAHT OTBETA U3 MPEUIOKECHHOIO MHOXKECTBA

Ykaxure OIMPEACIICHUC CMCIIAHHOI'O ITPONU3BCACHUS BEKTOPOB
BapHUaHTbl OTBCTOB:

KOMILTaHapHBI IpH & | paBHOM

i ] Kk

~ ~ al a2 3

éXb = a.l az a3 ébé = bl b2 b3

) a.b=|a|-‘b‘-c05¢) ) abc:‘axb‘-c 3 b, b, b 2) ¢ C G
x* —4

lim
3auaxme 25. BLI6paTI) OJMH BapuaHT OTBETA U3 NPECAJIOKECHHOTI'O MHOXKECTBA. Brraucnuth X2 X— 2
BapHUaHTBI OTBETOB: 1) ©  2) 2 3)4 4) 0

. 36-x?
lim ——
3aganue 26. BLIOPATh OJIMH BAPHAHT OTBETA U3 NPEIOKEHHOT0 MHOKECTBA. BEIUHUCINTH x>-6 X+6
BapHUaHTHI OTBETOB: 1) ©  2) -12  3) 12 4) 6
. X?—4x-12
lim — . ia
x>6 X= —3x—18

33H3HH8 27. BLIGpaTI) OJVH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOXKECTBA. Beruucauthb

1 8 1
‘1) = )2 3 —-= 41
BapUaHTHI OTBETOB: 1) 18 ) 9 ) > )

33H3HH8 28. BLIGpaTI) OJVH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOXKECTBA



Vkaxure OIPEACICHUEC DKBUBAJICHTHBIX OECKOHEYHO MaJIbIX npu X—a . BapI/IaHTBI OTBCTOB:
m &) ) a(x)

i =1 =0 lim
B A ZBO) o TR AR gy @)= BO) e TRAR) gy @002 H00. e AR

33113!111[6 29. BLIGpaTL OIVH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOXKECTBA. Kaxkue u3 BLIpa)KeHI/Iﬁ HCBCPHBIC:
1 ~ X ~ ~ X ~
SINX=X oy X7 e =12 x o, X—0 X=X x>0 e =x oy X—>0
BapUaHTBI OTBETOB: 1)B,c  2) a,B 3) a,¢ 4)B, e

33[13!{]49 30. BBIGpaTI) OJVH BapuaHT OTBETA U3 NPECAJIOKCHHOTO MHOKECTBA. Kakue u3 BLIpa)KeHI/Iﬁ HCBCPHBIC:
2) =X oy X0 pysinx=x o, x>z o GX=X x>0 e —1=x 5, X—>0

BapHWaHTH OTBeTOB: 1) B,¢ 2) a,B  3) a,e 4)B,e

d x
. 2
3ananme 31. BHIGPATH OMH BAPHAHT OTBETA U3 MPEUTOKEHHOro MHOKecTBa. HaliTh muaTerpan - X + 4x+8

1 X+2 1G+2)+2

2 —arctg——+C
BapUaHTHI OTBETOB: 1) In| X" +4x+§+C 2) 2 2 3) 4 |(x+2)-2

dx

2
3aanue 32. BIOPATh OJMH BAPHAHT OTBETA U3 PE/IOKEHHOT0 MHOKecTBa. Haitrn narerpan =~ X+ 2X+6
(x +1) - \/_

5 arctg +1+C
In| x* +2x+6/+C
Nl X° +2X+ 6|+ 2 2 (X+1)+\/_ 3)\/_

NG

BapuaHThI OTBETOB: 1)
I d x
y (2+4x)°
33,&3!—[[/[8 33. BBI6paTL OJVH BapHUaHT OTBCTA U3 NPCAJIOKCHHOTO MHOXKCCTBA. HaI/ITI/I HHTeraH
BapHUaHTLI OTBETOB:
2+4x)7? 2+4x)7? 2+4x)7?
_@ra0”t @40 (2449

+C 3
) > ) 3 ) 2 N In|(2+4x)°|+C

3ananue 34. BoIOpaTh OJMH BAPHUAHT OTBETA U3 MPEIOKEHHOIO MHOXKECTBA

. J‘cos2 X -sin x dx
HCHOJ’IIBYH METOA IMOABCACHUS 110 3HAK ,I[I/I(l)(bepeHI_[I/IaHa, HaAUTHU

BapHWaHTbI OTBCTOB!:

3 ] 3 3 3
COS™ X SIn™ X CoS™ X COS™ X CoSs™ X
: +C -(-cosx)+C +C - +C
1y 3 2 2 3 3 3 4) 3
3aﬂaﬂﬂe 35. BBI6paTL OJVH BapraHT OTBECTA U3 NPEAJIOKCHHOTO MHOXKECTBA
tg *x dx
. 2
Hcrons3yst METO TIOABEAEHUS 1Mo 3HaK quddepennuana, Haiitu - COS™ X
tg °x tg°x
4tg°x +C 5 +C In‘coszx‘+C g +C
BapuaHTHI OTBETOB: 1) 2) 3) 4)
3ananue 36. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOKECTBA
In* x dx
Hcronb3yst METOI MOABEACHHUS 101 3HaK quddepenimrana, HalTn X
In® x In®x 1
+C +C 2-—-Inx+C

BapUaHThI OTBETOB: 1) Inx+C 2 5 3 3 4 X

3aua}me 37 BLI6paTI) OJUH BapI/IaHT OTBETA U3 HpeILJ'IO)KeHHOFO MHOXKECTBaA
2
33X +2

2
Haiitu nenyro yacts apoou 2x° -3 BapuaHThI OTBETOB: 1) 3 2)

N | W
w|N

3) 1 4)

33H3HH8 38. BLIGpaTI) OJVH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOXKECTBA
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1) X2(X2+5X+7) X X

X2 +3x+2

2/92
VYKaKuTe BEpHOE pa3IoKEHUE Ipoou X* (X" +5x+7) . BApUAHTHI OTBETOB:
xX*+3x+2 A B Cx+D X243 B Cx x2 43

—tzt; 2702 =2
X +2x+5 2) X(X“+2x+5) X

B C
o2

A
==ttt
X X X°+2Xx+5

+ 2 2 2
X“+2X+5 3) X“(X°+2x+5)

3aganue 39. BEIOpaTh OAWH BapHAHT OTBETA U3 MPEINIOKEHHOTO MHOKECTBA

2X +4
2 2
YKaxuTe BEpHOE Pa3IoKeHHUE Ipoour X*(2x" +5)
BapHuaHTbl OTBCTOB!:
2X +4 A B C 2x +4 A B Cx+D
2 (ny2 =t T 2(0y2 =t 2t o
1)x(2x +5) X x° 2x°+5 2)x(2x +5) X x° 2x°+5

2X +4 A Bx+C
I — A T ——
3 x*(2x* +5) x* 2x*+5

3aganne 40. BIOpaTh OJWH BAPUAHT OTBETA U3 MPEJIOKECHHOIO MHOXKECTBA
6
5 js in° xdx
Kakoii crtocod mpumeHseTcs Ui HaXOKICHNS HHTerpaja ?
BapHWaHTbl OTBCTOB!:

1) 3amMeHa sinx=t 2) 3amMeHa cosx =t 3) moHWXEHHNE CTeTIeH! 4) MHTErPHUPOBAHUE 110 YACTIM
3ananue 41. BoIOpaTh OJUH BAPUAHT OTBETA U3 MPEIOKESHHOTO MHOXKECTBA. J[/isi HAXO0XKICHUS] HHTErpasia

4c0s X —sin X

_[ —— dx
Cos X + 6sin x IpuMeHsieTcs:: BapHUaHTBI OTBETOB: 1) yHHBepcallbHas TPUTOHOMETPUYECKas! TOJCTAHOBKA
X
g—=z2
2 2) WHTErpUpOBaHUE IO YACTAM 3) noxcranoska QX = Z

. jsin7 X -c0s® x dx
3ananue 42. Haiitu naTerpain

sin®x  sin'®x

(MMeeTcsl HeUeTHasl CTETICHb )
sin®x  sin®x
— +

+C +C - -
BAPUAHTHI OTBETOB: 1) 8 10 2) 8 10 3) sin” x—sin” x+C
2
[ +1)dx
3aganue 43. BLIOpaTh OJIMH BAPHAHT OTBETA U3 HPEII0KEHHOr0 MHOKecTBa. BEIUUCIUTE 1
19 19 17

BapuaHTHI OTBETOB: 1) 4 2) 4 3) 0 4 4
3ananue 44. BoIOpaTh OJWH BAPHAHT OTBETA U3 MPEIOKECHHOIO MHOXKECTBA
Kak Beirmsinut ¢popmyna Herorona-Jleitonumna?

.Tf(x)dxs(b—a)-max f(x) if(x)dx: F(a) - F(b)

BapuaHTbI OTBETOB: 4) @ 1) 2
b b
S=[(f,00-f,00)dx  [f()dx=F(b)-F(a)
2) 3 3 @

3
2
I\/ 9—x° dx
3auaxme 45 BLI6paTI) OJUH BapI/IaHT OTBETA U3 npezmoxceﬂﬂoro MHO>XECTBA. BI)I‘{I/ICJ'II/ITI) -3

BAPMAHTHI OTBETOB: 1) 0 2) 97  3) 457 4) 67
3ananue 46. BEIOpaTh OJJMH BapUAHT OTBETA U3 MPEIOKEHHOTO MHOKECTBA

X = 2cost
y y y =3sint
Haiiti muromaas GUrypsl, orpaHUIeHHOHN SJUTATICOM
BapUaHTBI OTBETOB: 1) 6  2) 67 3 31 4 27
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33H3HH8 47. BLIGpaTI) OJVH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOXKECTBA

y y . y=x*-4 . y=2x—4
Kakoii mHTEerpai BeIpakaeT Iomans GUrypsl, OrpaHHUYECHHON mapabosIoi U TIPSAMOH ?
BapHaHTbI OTBETOB!:

2 2 2 2
j(x2—2x)dx '[(Zx—xz)dx j(x2—2x—4)dx I(x2—2x+4)dx
1) © 2) © 3) 0 4) ©

3ananue 48. BEIOpaTh OJMH BapUaHT OTBETA U3 MPEJIOKEHHOTO MHOKECTBA
X =2cost

Haiitu miiomans Gurypbl, orpaHi4eHHON ITHIICOM {y = 3sint

BApUAHTHI OTBETOB: 1) 6  2) 67 3) 3r 4) 2r

33[13!-[11[6 49. BLIGpaTI) OJVH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOXKECTBA

ITo kako# GpopmyIie HaXOIUTCS JUIMHA TyTH KPUBOH y=y(x) OT TOYKH Aa,y(a)) J10 TOYKU
B(b,y(b)),
b

[0 -y, 00)d¢ [ dx=F(b)-F(a)

BapuaHThI OTBETOB: 1) 2 2) 2
b b
[Vi+yogde  [1+(y'(0)° dx
3) 2 4y @
3aganne 50. BIOpaTh OJMH BAPUAHT OTBETA U3 MPEI0KEHHOIO MHOKECTBA
_ny?2
Kakoii nnTerpan BoipakaeT JIMHY AYTH 11apadosibl y=2x OT TOYKH AlL2) J10 TOYKH B(28),
BapuaHTblI OTBCTOB!
2 2 8 2
I2x2dx J.\/l+4x2 dx J\/l+ 4x? dx _[\/1+16x2 dx
nHt 2) 1 3) 2 4) 1
3a,ual-me 51. BBI6paTL OJVH BapuaHT OTBETA U3 NPEAJIOKCHHOTO MHOXKECTBA
_hy2
Kakoit uHTerpan BelpaskaeT JUIMHY AYTH Napadosibl Y=2X" o1 rouxn AL3) 710 TOYKH B(39)

BapHUaHTbl OTBCTOB:

3 3 9 3
I2x2dx _[\/1+ 4x? dx I\/1+16x2 dx _[\/1+16x2 dx
1) 1 2) 1 3) 3 4) 1

3ananue 52. BBIOpATh OJMH BAPHUAHT OTBETA U3 MPEIOKEHHOIO MHOXKECTBA

ITo xakoit popmyse HaxoaAUTCsS 00BEM Tela BpaleHUs?
BAapUaHTHI OTBETOB:

[0 -y, 00)dx [ f()dx=F(b)-F(a) [ 12000 [V1+(y'(x))7 dx

1) @ 2) @ 3L @ 4) @
33)131-[140 53. BLI6paTI) OJH BapraHT OTBE€TA U3 NPEAJIOKCHHOTO MHOXKECTBA

Tﬂ- y2(x) dx

KaxoB FCOMeTpI/I‘{eCKI/Iﬁ CMBICJI MHTCI'paJIa a ? BAapHUaHTBI OTBCTOB:
1) mepBooOpa3Hast yHKIMM 2) IIIOIIA/Ab KPUBOJIMHEHHOW Tpanenun
3) oObeM Tena BpalieHus 4) anuHa AyrU KpUBOI

3ananue 54. BEIOpaTh OJJMH BapUAHT OTBETA U3 MPEIOKEHHOTO MHOKECTBA
ITo kaxoit popmyie BerYHCIsIeTCS 00BbEM Tea BpameHus BokpyT ocu OX?

BapHUaHTbI OTBCTOB!

x| £2(x)dx [fodx=F®)-F(@)  [J1+y'(x)dx [ 09—y, () dx

1) 2) @ 3) a 4) a
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3auaxme 55. BLIGpaTI) OJUH BapI/IaHT OTBECTA U3 npe,unoxceﬂﬂoro MHO>XKECTBaA
o0
dx

BrrancnnTe HeCOOCTBEHHBIN HHTETpal ¢ BapuaHTHI 0TBeTOB: 1) 0 2) pacxommurcs 3) cxommrcs 4) 1

3aganue 56. BEIOpaTh OAWH BapHUAHT OTBETA U3 MPEINIOKEHHOTO MHOKECTBA. BEIUUCIINTS HECOOCTBEHHBIN HHTETPA
0

dx

X
1 BapuaHTsl otBeToB: 1) 0,25  2) pacxoaurcs 3) cxomurcs 4) -0,25

3ajganne 57. BHIOPATH OJMH BapHAHT OTBETA U3 NMPEUIOKEHHOr0 MHOKeCTBA. KAKON M3 MHTErpaJioB Ha3bIBAET-
¢ HeCOOCTBEHHEIM? BAapHUAHTEI OTBETOB!

5 10 8
j(x —1)dx ax JXSdX ifxdx + ydy
D 21X g0 4°

3aganne 58. BRIOpaTh OAWH BapHUAHT OTBETA U3 MPEINIOKEHHOTO MHOXKECTBA
VYkaxxute onpeneaeHre 4acTHOM MpOU3BOAHOM 10 X:

BapHWaHTbl OTBCTOB!:

Z(X + AX) — 2(x) Z(X + AX) — z(x)

z, =lim z, = lim
1) x—0 AX 2) Ax—0
. Z(X+ AX, y) — z(X, . Z(X+ AX, Y+ Ay) — z(X,
2t fim 2 y)—z(x.y) 21— lim & y+4y)-2(xy)
3) Ax—0 AX 4) Ax—0 AX
33,&31—[[/[8 59. BBI6paTL OJVH BapHaHT OTBCTA U3 NPCAJIOKCHHOTO MHOXKCCTBA
0z
7 =2Xy +6Yy? +4x OX .

Jnsa dyHkumn
BapuaHTHI OTBETOB: 1)

yKaszarh
2y +4 2) 2y+12y+4 3) 2X+4 2) 2x+12y

3ananue 60. BIOpATh OJWH BAPHAHT OTBETA U3 MPEIOKESHHOIO MHOXKECTBA

0z

st pyHKIIMN yKa3aTh oy :
BAPUAHTHI OTBETOB: 1) 2y +4 2) 2y +12y +4 3) 2X+4  y 2x+12y

7 =2Xy +6Yy” +4x

332[31-[[48 61. BLI6paTL OJVH BapraHT OTBECTA U3 NPEIJIOKCHHOTO MHOXKECTBA
"

— oY
Jlis pynkiun £ =€ ykaszaTh BTOpYIO IPOM3BOAHYIO IOy , T.€. !

Xy 2% 2 A% 2 A%y
BapuaHTHI OTBETOB: 1) Xy e 2) X € 3) X e 4) y e

33}131—[148 62. BLI6paTI) OJH BapuaHT OTBE€TA U3 NPEAJIOKCHHOTO MHOXKECTBA

Z _ ex_zy 14
- yKa3aTh BTOPYIO POM3BOAHYIO [0 y , T.€. 7 !

X—2y 2) _ 2 . ex—2y 3) _ 4 . ex—2y 4) 4 . eX—Zy

Jia dyHKINH
BapuanTel oTBeTOB: 1) €

3ananue 63. BEIOpaTh OJJMH BapUAHT OTBETA U3 MPEIOKEHHOTO MHOKECTBA
n

Jns dyHKIMN Z=CoSxy yKa3aTh BTOPYIO IPOU3BOJHYIO IO Y , T.€. !
H 2 i 2 2
BapUaHTHI OTBETOB: 1) Xsin xy 2) X sinxy 3) X" COS Xy 4) X" COSXy

33}131—[148 64. BLI6paTI) OJVH BapraHT OTBE€TA U3 NPEAJIOKCHHOTO MHOXKECTBA

2 2
o X°—y +2° =4
COCTaBBTe YPaBHCHHEC KaCaTCIbHOU INIOCKOCTH K IMOBECPXHOCTH

BapHaHThbI OTBETOB!:

B Touke M(1,1,2).

x-1 y-1 z-1 x-1 y-1 z-1
1)2x—y+4z:9 2) X+y+z=1 3) 1 1 1 a) 2 -1 4
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3ananue 65. BLIGpaTI) OJVH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOXKECTBA
CocTaBbTe ypaBHEHHE HOPMATH K IIOBEPXHOCTH X2 —YX o+ 22 =4
BapHWaHTbI OTBETOB!:

x-1 y-1 z-2 x-1 y-1 z-2 x-1 y-1 z-2 Xx+1 y+1 z+2

ny 1l -1 -4 1 1 4 3 1 -1 4 4 1 -1 4

B Touke M(1,1,2).

3ananue 66. BEIOpaTh OJMH BapHAHT OTBETA U3 NMPEJIOKEHHOTO MHOXKECTBA

®(x,y,2) =0 M (%o, Yo, 20)

IToBepxHOCTh 3a1aHa YpaBHEHUEM
€T ypaBHCHHE

(D,X (M) (x= XO) * @'y (M)-(y - yO) * (D’Z (M)-(z- ZO) - O? BapHaHTHI OTBETOB: 1)rpaaueHT 2) mnps-

MYI0, IPOXO/ISILYI0 Yepe3 TOUKy M, mapauieNbHyI0 MOBEPXHOCTH 3) MPSIMYI0, IPOXOAAIIYIO Yepe3 TOUKy M, mep-
NEHIUKYJSIPHYIO K TOBEPXHOCTH  4) KacaTelbHYIO INIOCKOCTh K HOBEPXHOCTH B TOUKe M

, TOUKa JICKUT Ha 3TOHU MMOBEPXHOCTH. Urto 3ama-

33[13!-[11[6 67. BLIGpaTI) OIVH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOXKECTBA

6u(M)SO

M (XO’ Yo ZO) U HaIpaBJieHIe a(l,m,n) . Iycts ox To-

. 3amaHo cKaJsipHOE ToJie u(xy,2) , TOUKa
r7ia B JAHHOM HATMpaBICHUH B TOUKe M mose
BapHUaHTBI OTBETOB: 1) yObiBaeT 2) Bo3pacTaeT 3) HOCTOAHHO  4) He yObIBaeT  5) He BO3pacTaeT

3aganne 68. BLIOpaTh OJMH BApHUAHT OTBETA U3 MPEJIOKECHHOIO MHOXKECTBA

2
U=X+2y° -3z
Brruncnute Npon3BOAHYIO MOJIA B Touke M(1,2,0) B HamIpaBIeHUH EAMHUYHOTO BEKTOpa

f1 2 4 9 29 16
‘/ﬂ \/ﬂ ‘/Z BapuaHTBI OTBETOB: 1) ‘/Z 3) ‘/z 4) \/ﬂ

2) MNpou3BOAHAA B JaHHOM HAIIpAaBJICHUU HC CYIICCTBYCT
Sauaﬂue 69. BBI6paTL OJVH BapHaHT OTBCTA U3 NPCAJIOKCHHOTO MHOXKCCTBA. Yro YKa3bIBACT BCKTOP I'paAUCHTA

gradu = (u;,u;,u;)

? BapHUaHTHI OTBETOB: 1) HanmpaBlieHUE, BOJIb KOTOPOI'O HOJIE IOCTOSHHO  2) IMHUU
ypoBHS  3) HampaBiIeHHE HAUOOJBIIETO U3MEHEHHMS TOJIs1 4) CKaJsIpHOE ToJIe

3apanne 70. BEIOPATH OJIMH BAPMAHT OTBETA U3 TIPELIOKEHHOTO MHOKECTBA. ECIH /IS BeeX Todek (x,y) 3 HEKO-
X Z(X > Z(X X
TOPO¥ OKPECTHOCTH TOUKH (X, ¥o) BEPHO (X,¥) > 2(X,. o) , TO TOUKA (%. ¥o) BapUaHThI OTBETOB: 1)

- 2 o~ 3 z (Xl y) 4 -
ABJIACTCA TOYKOU MUHUMYMa ) SABJIACTCA TOYKOU MaKCUMyMa ) ABJAACTCA MUHUMYMOM (DYHKIIUU ) SIBJISL
€TCs HCO6XO,I[I/IMLIM YCIIOBHEM 3KCTPEMYyMa

3aganme 71. BBIOpaTh OAWH BapHUAHT OTBETA U3 MPENIOKEHHOTO MHOXKECTBA
- "o (o1 )2
z=12(x,y) A=12,-2y (ny) >0 '
[[aHa (I)YHKI_II/I}I . YcnoBue ABJISICTCS BapHUaHTbl OTBETOB!:
1) JOCTaTOYHBIM IS CYIIECTBOBAHUS IKCTpeMyMa 2) HEOOXOIUMBIM [UIS CYIIECTBOBAHUS IKCTpeMyMa 3) HeoO-
XOJMIMBIM U JIOCTaTOYHBIM JUTSI CYIIIECTBOBAHHSA IKCTpeMyMa 4) Takas CHCTeMa BCerfia He UMEeT pelIeHui

3aua}me 72. BLI6paTI) OJVH BapraHT OTBE€TA U3 NPEAJIOKCHHOTO MHOXKECTBA
!
z, =0

!

= Z
HNana pynkuus z=12(xy) . YcnoBue ‘Y ABJISIETCSI BapUAHTBI OTBETOB:
1) HCO6XOHI/IMLIM 1 JOCTAaTOYHBIM I CYIIECTBOBAHUA IKCTpEMYyMa 2) HCO6XOHI/IMLIM JJIs CYHIECTBOBAHUS OKCTPE-
MyMa 3) JAOCTATOYHBIM JUJIA CYIIECTBOBAHUSA IKCTPEMYyMa 4) TakKasg CUCTEMaA BCCraa HE UMECCT peIIICHI/Iﬁ

3apanue 73. BoIOpaTh OJIMH BapUaHT OTBETA U3 MPEJIOKEHHOTO MHOXKECTBA
Kakwne u3 nanaeix auddepeHnnanbHeIX ypaBHEHUH ABISIOTCS T PepeHINaTbHBIMIA YPaBHEHUSAMHE C Pa3IeIISIONTIH-

MHUCsL HepeMeHHLIMI/I? BapHUaHTbI OTBCTOB:
X
' € r_ X+ y

y=——"f Y
y XY +2) o Xy g X(x+Ddx+y°xdy =0 , (x—y*)dy+xdx=0

3ananue 74. BEIOpaTh OJUH BapUaHT OTBETA U3 MPEJIOKEHHOTO MHOXKECTBA
Kakue n3 nanssix quddepeHnnanbHbIX ypaBHeHNH ABistoTcs qudhepeHInalbHBIME YPaBHEHUSIMH C Pa3IeIIsIONI H-

MHCS TIEpEMEHHBIMU? BapPUAHTBI OTBETOB!:
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, 3 e* ,_X + X
1)y+2Xy_x+22)(x—3x2)lnydy+y2xdx:0 3 (x+x?)dx + yxdy =0 2 Xy

33[13!-[11[6 75. BLIGpaTI) OJVH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOXKECTBA

4 —
Haiitui o6mee perierne audQepeHIuanbHoro ypapaenus I 2xy =0 BapHaHTHI OTBETOB:
1

y y=Ce¥ ,y=c-e y=ce’ YT C

3aganue 76. BEIOpaTh OAWH BApHUAHT OTBETA U3 MPEINIOKEHHOTO MHOKECTBA
Kaxkue n3 cnenyrommx mud@epeHnralbHbIX YPaBHEHHH TEPBOTO MOPSAKA SBIISIOTCS OTHOPOI-
HEIMU? BapuaHTbI OTBCTOB!
2 2
X"+ X X+Yy+5
2 2 y =2 y y':—-cosl P Xty
1) X (x+3y)dx—y“dy=0 2) XT-yx g 4y 2X 4) X—Yy

3aganme 77. BIOpATh OJWH BAPHUAHT OTBETA U3 MPEJIOKECHHOIO MHOXKECTBA

' y
OnnoponHoe nuddepeHnnanbHoe ypaBHCHUE BU1a X/ pelaercst ¢ IOMOLLBIO [IOACTa-
_u(x) y
_ - - = t(X) r_
HOBKHM BapHUAaHTHI OTBETOB: 1) y =u(x)-v(x) 2) v(x) 3) X 4 Y= 2(x)

Wroroserii Tect «Teopust BeposITHOCTEH 1 MaTeMaTH4eCKasi CTaTUCTHKA (00paserr)

BAPUAHT 1
1.1. Xo3suH NPOBOAUT PEBU3HUIO B KHOCKaX AJjiekceeBoit u Epodeeroit. CobbiTHE A — 0OHApykeHa HEIOC-
Tava y AsekceeBoit, coopiTre E — o0HapykeHa HenocTada y EpodeeBoii.
UTo 03HAYAIOT CIIETYIONINE COOBITHSL:
1) Henocraua y obeux
2) HemocTaya TOJBKO Y OJJHOU
3) HemocTtauya XOTs ObI y OJTHO#
4) Hemocraua He OOHApYXKeEHA y 00EHX

a) AE+AE b) AE ¢) A+E d) AE e) A+E f) AE+AE g) AE+AE+AE

CocraBbTe 1enouky u3 qudp 1 cooTBeTcTByOIMX UM OykB. Hanpumep, 1a, 2e, ...
3 2
2.1, Yucio AiOO MEHBIIIE YuCIia A100 B...

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

3.1. Jis perenns 3anaun «CKOJIBKO CYIIECTBYET BApUAHTOB PACHPEACTUTD 25 IMyTEeBOK B CAHATOPHH
MPEANPUSITHS Ha OAWH ce30H cpenn 120 paGoTHUKOB?» HEOOXOIUMO HCIIOIB30BATh:

1) mepectaHOBKH 2) pa3MemieHHs 3) COUeTaHUS
4) mepecTaHOBKH C IOBTOPEHHUSAMH 5) pa3MEIEHUS C HOBTOPEHUSIMHU

4.1. Mo mMumenu npousseneHo 3 BeicTpesna. CobbiTHe Aj — nonagaHue mpH i-ToM BeicTpenie. Bribepure
YTBEPIK/ICHHE, COOTBETCTBYIONIEE COOBITHIO Aj- Ay Aj!

1) momaganue XoTst ObI IPU OJTHOM BEICTpeJie  2) IOTaaHKe IpH IBYX BBICTpeNax  3) Bce BBICTPENbI yiauHble  4)
BCE BBICTpEIIB HEYJauHbIe  5) TOJBKO OWH BHICTPEI YAAYHBINH

5.1. B uHCTpyMEHTATBFHOM SIIUKE JIS)KAT 7 HECTAHAAPTHBIX M 5 TOJHBIX Aetaneil. Hayran BeiHUMaeTcs
onHa JeTanb. KakoBa BEpOSTHOCTh TOTO, YTO 3Ta JCTalb CTaHAapTHA?
1) 7/5; 2) 5/7; 3) 1/5; 4) 1/7; 5) 5/12

6.1. /IBa cTpesika Mpou3BOAAT 1O OJHOMY BBICTpEy. BeposTHOCTb HOMa anust Jisl IEPBOTO U ISl BTOPOTO COOT-
BeTcTBeHHO paBHBI 0,8 1 0,7. BeposTHOCTH TOTO, UTO IIeJh OyIeT mopakeHa paBHa

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

7.1. Touednast orieHKa MaTeMaTHIECKOTO OXKHUIaHUsI HOPMAIBHOTO pacnpeaeieHus pasua 14. Torma ero
WHTEPBaJIbHASI OIICHKA MOXET UMETh BUJIL:
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1) (12,5;15,5) 2) (12,5;13,4) 3) (14;15,5) 4) (12,5; 14) 5) (12; 18)
9.1. Mopa Bapuanuonsoro psga 2, 3,4, 8,9, 9, 10 pasaa
19 2)10 311 4) 12 5) 13

10.1.  BeposrHocTs nosiBieHus: coObITHA A B 20 HE3aBUCUMBIX MCIBITAHUSX, IPOBOJUMBIX 110 cxeme bep-
Hyid, pata 0,8. Torna nucnepcus 4uciia nosiBJICHUI 3TOro CoOBITHS paBHA

1) 16 2) 0,16 3)32 4) 3.2 5) 0,32

11.1.  Bpocarot aBa kyouka. CoOBITHS A — «Ha TIEpBOM KyOHKe BEIIaja Tpoiika» U B — «Ha BTOpoM KyOHKe
BbITIAJIA IECTEPKA SIBISIFOTCS
1) He3aBUCUMBIMH 2) HECOBMECTHBIMU 3) 3aBUCHMBIMHU 4) COBMECTHBIMH 5) HEBO3MOYXHBIMH

12.1.
JHCKpeTHaA CIIyIAMIASA BeINIHHA 5 2aJaHa 3aK0HOM PacTip el eTTe s
BepOoATHOCTEI:

X | —1 0 4
P 01| 03| 0.6

Torga MaTeMaTHMeCcKOoe OFHIaHIIe CIIyHaIHo BemrIiHHbBI ¥ = 3% paBHO. ..

)9 2)75 3)69 4)53 5) 4,2
13.1. Ha crenae ucHBITHIBAIOT 15 maMin HakaauBaHUsS. BeposTHOCTH 11 KaXXJOH M3 HUX HE CrOpEeThb BO
BpeMsi akcrniepuMenTa paBHa 0,9. C nomorsio Gpopmyner P= C135 . 0,13 . 0,912 BBIUUCIISIETCS BEPOSITHOCTH TOIO, YTO

1) Tpu maMIbl cropsaT  2) HE CTOPST IATh WK IISCTh JIAMIT
3) croput He OoJiee OHOM IaMIBl  4) CTOPUT TOIBKO OJHA JIAMIIA 5) CTOPHUT XOTs OBl O/THA JIaMITa

04 06
03 07

) 042 0,63 ) 0,34 0,66 3 0,45 0,56 A 04 06 5 014 086
) 0,58 0,37 ) 0,33 0,67 ) 0,38 0,72 ) 03 07 ) 0,32 0,68
15.1.  YcraHOBIEHO, YTO MEX/y AByMs MaccUBaMH X U Y CIlydailHBIX 3HAUCHUH CYIIECTBYET 3HAUNMast
KOppEISAIMOHHAs CBsA3b. Torna KoaGUIMEeHT KOPPENSIIN I HUX MOXET OBITh

14.1. Ecin Pl = (

j - MaTpuna nepexona, To MaTpuia rnepexoia P2 HMECT BUJ

1) 0,2 2) 0,7 3)25 4)-0,1 5) -3,5
16.1. Hust cyyaiinoit Gpyukimu X(t)=Ucos t, eciu M(U)=2, D(U)=6, To maremaTuueckoe 0KHIAHHUE U JTUCTIEPCHUS
PaBHBI

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

17.1. VI3 mpencTaBiIeHHBIX YTBEPKACHUH BEIOEPHUTE BEpHEIE.
1) Marematndeckoe 0)kujaHHe TeHepaIbHOW COBOKYITHOCTH SIBIISIETCS OIIEHKOIT BEIOOPOUHON cpenHeit
2) BeibopouHas cpeaHss ABISAETCS OLECHKOW MaTeMaTHYECKOT0 OXKHUIaHHUS TeHEePaJIbHOH COBOKYITHOCTH
3) I'enepanbHast cpeHAS 1 MaTeMaTHUECKOE OKUIaHUE TeHEePAIbHON COBOKYITHOCTH — 3TO OJIHO U TO XK€
4) BeibopouHast quctiepcrs sBISIETCS. HECMEIIIEHHOH OIICHKOH reHepalbHOW AUCTICPCHH
5) I'enepanbHast nucriepcust SBISIETCS CMELIEHHOH OLIEHKOH BHIOOPOYHON TUCTIEPCHH

18.1. Momnera 6pomrena 5 pas. K coObITrio A — «rep0 BbInan MeHee 3 pa3» IpOTHBOIOJIOKHBIM OyIeT co-

ObITHE
1) «rep6 BEIman 6onee 3 paz» 2) «rep6 BbInan He Oojee 3 pas»
3) «repb BBITIA HE MeHee 3 pa3y 4) «repO BoIMan 4 pazay  5) «rep6 BeIIAT 5 pa3»

19.1. CraHok-aBTOMAT M3roTaBiauBaeT Baauku. CiydaiiHas BelMuMHA X — JHAMETDP BalMKa - pacrpeeiicHa
HOpMAaJIbHO ¢ MaTeMaTHUeCKUM oxunanueM 10 MM U cpemHUM KBagpatudeckuMm otkioHeHweM 0,1 mm. bonee 99,7%
BaJIMKOB OyAyT UMETh JHAMETP U3 HHTEPBajIa

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

20.1. Ilena gencums mkaisl ammepmerpa 0,1 A. PeanbHble TOKa3aHUS OKPYIIISIOT A0 OJMIKAKMIIETrO IEI0r0
nenenusi. BepostHoCTh TOTO0, uTO OMIMOKA OKpyrieHus oyzaer 6onpme 0,02 A paBHa

1) 0,2 2) 0,3 3) 0,4 4) 05 5) 0,6
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[lporpamma coctaBieHa B COOTBETCTBHHM C  (pelepAIBHBIM  TOCYIAPCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHJAPTOM BBICIIEr0 O0Opa3oBaHUs MO HampaBieHuto noarotoBku 35.03.02
TexHoMOTHS 1€CO3arOTOBUTENIFHBIX U JEPEBONEPEPadaThIBAIONINX POU3BOJCTB OT «20» OKTIOpS
2015r. Nel164

s Haoopa 2016 roaa: u yue6usM mwanoM @I'BOY BO «bpl'V» ans ounoit popmbl 00ydeHus ot
«06» nronsa 2016 r. Ned429

s Haoopa 2018 roaa: u yue6usM mwianoM @I'BOY BO «bpl'Y» nist ounoit popmbl 00ydeHus ot
«12» mapra 2018 r. No7130

IIporpammy cocraBuiI:

barunosa T.I" K.T.H, JOLEHT Ka(). MaTeMaTUKH U HU3UKU
Cramox O.B. K.T.H, JIOIICHT Kad). MAaTEMaTUKH B (PU3UKHU
EmenssHoBa H.B.  cT. mpenogaBatens kad. MaTeMaTuku U PU3UKA

Pabouast mporpamma paccMOTpEeHa M yTBEpIK/IeHA Ha 3acelaHiH KadeIpbl MaTeMaTUKU U (PU3UKU
oT «21» Hos10ps 2018 r., mpoTokoa Ne 3

3aBenyromuii kageapoit

MaremaTuku u pu3uKu 0O.1.Mensenena
COT'JTACOBAHO:

3aBenyromniuii BeITycKaromiei kapeapoit BullJIP B.A. UBanos
Jupextop Oubnuorexu T.®.CoTtHuk

Pabouas nporpamma ogobpena meroanueckoit komuccueit EH ¢akynbrera

oT «20» nexabpst 2018 r., mporokomn Ne 4

[Ipencenarens METOANYECKON KOMUCCUU (DaKyTbTETA M.A. Bapaansiun
COT'JTIACOBAHO:

HavanpHuk

y4e0HO-METOIMYECKOTO YIIPABIICHUS I'.II. Hexesen

Peructpanmonssiii Ne

(memoouueckuti omoen)
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