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1. HEPEYEHb IVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCHHUIIVIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMHU PE3YJIBTATAMU
OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

Bua nesiTeIbHOCTH BBITYCKHUKA

JlucumiiinHa OXBaThIBA€T KPYr BOIIPOCOB, OTHOCAILIUXCA K HAay4HO-HCCIIEOBATEIbCKOMY,
IIPOU3BO/ICTBEHHO-TEXHOJIOIMYECKOMY U CEPBUCHO - IKCIUTYyaTallMOHHOMY BHAaM NMPO¢eCcCHOHATb-
HOM JeSTeIbHOCTH BBIITYCKHUKA B COOTBETCTBUU C KOMIIETEHLUUSAMU U BUJIAMU JIESTEIILHOCTH, yKa-
3aHHBIMU B Y4€OHOM ILJIaHE.

ean aucuMNINHbI

[enbto uM3yueHus: AUCLMIUIMHBI ABJIAETCS 3HAKOMCTBO OOYYarOIIMXCS C MECTOM M POJIbIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOH KyJIbType W HUCTOpUU; (POPMUPOBAHUE JTUYHOCTH
oOyuarouuxcs, pa3BUTUE WX HMHTEIJIEKTAa U CIOCOOHOCTEH K JIOTMYECKOMY M alrOPUTMUYECKOMY
MBIIILJICHHIO.

OOyueHne OCHOBHBIM MaTEMaTHUYECKUM METO/IaM IPECeNyeT Leb Pa3BUTHS CIIOCOOHOCTEH
MPUMEHATh cUcTeMy (YHIaMEHTAIbHBIX MAaTEMaTUYECKUX 3HAHUM JUIs UIEHTHUPUKALUU, popMy-
JIMPOBAHUS U PELIECHUS TEXHOJOTHYECKUX MPo0sieM B 001acTu NpoeccuoHanbHOM AEATEIbHOCTH, a
TaK)Xe OCYILECTBIATh MOUCK, XpaHEeHUEe, 00pabOTKy U aHaIu3 MH(OpPMALMK U3 Pa3IUYHbIX UCTOY-
HUKOB U IIPEJICTAaBIISITh €€ B COOTBETCTBYIOILLEM BUJIE

3agaum AW CUMIIMHBI

3aiayy AUCUUIUIMHBI COCTOAT B TOM, YTOOBI HA IPUMEpPAX MATEMAaTUYECKUX IOHATUN U Me-
TOJOB IPOJAEMOHCTPUPOBATh 00yUYarOIUMCs ACWCTBUE 3aKOHOB MaTEpUAIbHOIO MHpPA, CYLIHOCTh
Hay4yHOTO MOJX0/1a, CIeUU(PUKY MAaTEMAaTUKH U €€ POJIb B HAYYHO-TEXHUUECKOM Iporpecce, a TaK-
&Ke co37aTh PyHIaMEHT MaTeMaTUYeCKOTro 00pa3oBaHusi, HEOOXOIUMBIN 171 pa3BUTHUS NPodeccro-
HaJIbHBIX KOMIIETEHLUH U YISl U3Y4YE€HHUS MTOCIIEIYIOIINX AUCIUIUIMH.

Kon Conep:xanue IlepevyeHnb MIAHMPYEMBIX Pe3yJIbTATOB
KOMIETCHIUH KOMIIeTeH Ui 00y4YeHusI M0 AUCHUILITHHE
1 2 3
3HaTh

- BUJBI U CHELII/I(l)I/IKy HUCTOYHHUKOB I[OCTOBepHOﬁ MaTeMaTU4YECKOU I/IH(l)Op-

. |Manuu, (yueOHUKY, yueOHbIE IOCOOHS, KOHCIIEKTHI JIEKIUH, HHTEPHET,
BJIAJICHUEM  IUPOKOH |yavuppie crathh).

o0I1Iell  MOATOTOBKOH |ymern

(6330BI>IMI/I 3HAHUSAMH) |-HCTIONB30BaTh pa3yInuHble NCTOYHUKH MH(OPMAIMK B CBOEH padore.
OIIK-1 JUISL PELICHUS] MPAKTHU- |- OCYIIECTBIIATH IlleJE€HANPaBICHHbBIH IOMCK MaTeMaTUYecKol HH(popMa-
YeCKHX 3ajad B 00jac- |IUU; IPOBOAUTH aHANUTHYECKHE 0030pbI HH(DOPMAaNUU: CTPYKTYpPUPOBATH,
™™ MH(QOPMAIMOHHBIX |[MHHUMU3UPOBATH, BBIIEATH IIIABHOE, YCTAHABIMBATE CBA3H MEXKITY 6aszo-
BBIMH DJIEMEHTaMHU.

Baangern

- MIpUeMaMH BH3YaJIH3alluu UH(OpMAaILUK: MPEACTaBIeHUE B BHE Tpadu-
KOB, CX€M, TaOJIHII.

CHUCTEM U TEXHOJIOTUH

3HaTL

- OCHOBHBIE MaTEMAaTHYECKHE TIOHITHS U METOMIBI MCCIEN0BAHMS, CIIEIH-
(uKy MaTeMaTHYECKUX CUMBOJIOB, OCOOCHHOCTH IIPUMEHUMOCTH OCHOB-
HBIX MaTEMaTHYCCKUX MMOHATUH ¥ METOJOB UCCIICIOBAHUS B Pa3HBIX HAayd-
HBIX 00JIACTAX.

CIIOCOOHOCTBIO Hc-
MOJI30BATh OCHOBHBIE
3aKOHBl €CTECTBEHHO-

Ymetsn
Hay4HBIX JUCLMIUINH B |_ ya ocHOBe HaliieHHON HH(POPMAaLMHU BEIOUPATh ONITHMAJILHBIN CIIOCO0
npodecCHOHANIBHOM pelLIeHHsT MaTeMaTHYECKO! TPOOJIeMbl WM 3a1a4H; aHATH3UPOBATH TIOJY-

ACATCIBHOCTHU, IIPUMC- |YCHHBIC PE3YIbTaThl U ICJIaTh HA KX OCHOBE BLIBOJBI.
HATH METOJbI MaTeémMa- |- TPaMOTHO NIPUMCHATH OCHOBHBIC MATEMATUYCCKUE CUMBOJIbI, IIOHATUA U
TUYECKOro0 a”ajm3a ¢u |METOAbl UCCIICAOBAHUI.

MOJIENIMpOBaHKs, Teo- |BiaxeTh s .
pETHYECKOro M 3KcIie- - HaBbIKaMU pCIICHUSA 3a/ia4 U3 pa3HbIX 00JIaCTCU MATEMATHKU.

- HaBBIKAMHU HCIIOJIH30BAHUSA BBIYUCIUTEIBHBIX YCTPOWCTB, UH(OpMAIIU-
PUMEHTAIIBHOIO HCCIIE- . N
OHHBIX TEXHOJIOTHH IS BHIMIOJHEHHS BBIUUCICHHUH, 0)OPMIICHUS Pe3Yiib-
OBaHUA
A TaTOB PEUICHUS 3aad.
- HaBBIKAMH MaTEMaTHYCCKOH 0OpabOTKH pe3yabTaTOB U3MEPCHHI U BbI-
YHCJICHUM, PENICTABIICHHUS PE3YJIBTATOB B TPEOYEMOM BHUJIC.

OIIK-2




2. MECTO JUCHMILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI' PAMMBbI

Jucuuminna 51.5.04 Marematuka siBiisieTcs 6a30BOM.

Huciuruimna Marematrka 0a3upyercs Ha 3HAHHAX, MMOTYYCHHBIX NMPH M3YYECHHH OCHOBHBIX OOIIIe-
00pa3oBaTeNbHBIX IIporpaMM. MaTeMaTHKa IPEACTaBIIACT OCHOBY JUIS M3YYEHUs AUCHUIUIMH: Dusnka, Xu-
musi, Texnonorun o6padborku nHopmanuu JuckperHas Mmaremaruka Jlornka MaTemaTrueckasi CTaTHCTHKA
U MpOrHo3upoBanue. Takoe CUCTEMHOE MEKIUCLUUITIMHAPHOE U3YUEHUE HAIIPaBICHO HA JIOCTH)KEHHE Tpe-
oyemoro ®I"OC ypoBHS MOITrOTOBKH 110 KBATH(UKAIIMN OaKaIaBp.

3. PACOPEAEJIEHUE OB BEMA JUCHUITJINHBI
3.1. Pacnipenesienne o0beMa TUCHUIIMHBI 110 hopMaM 00y4YeHH s

Tpyooemkocms oucyuniuHsl 6 Hacax Buo
Dopra s e | hyitos g fom | movemon
oGyuenun . S Se |t 2 3 I B3 § E 3 Sbos s ponvhan | Hoil ammecma-
S 5 SeaS & ¥ §§m§u§§°§ paboma yuu
| S [RS3FI§ S ST e§y s
1 2 3 4 5 6 7 8 9 10 11
Ounas 1,2 1,2,3 432 191 87 - 104 205 123 kp 3auer, 3K3aMeH
OuHas naéop2018r | 1,2 1,2,3 432 191 87 - 104 205 12 xp 3auer, 3K3aMeH
3aouHasn 1,2 - 432 44 18 - 26 375 12xp 3aueT, s3K3aMeH
3aouHasn (ycko- - - - - - - - - - -
peHHoe 00y4YeHune)
Ou4HoO-3204HAas - - - - - - - - - -

3.2. Pacnipenesienue 00beMa TUCHUNJIMHBI 10 BUAAM Y4eOHBIX 3aHATHI U TPYT0EMKOCTH

Tpyoo- 6 m.u. 6 UHMEPAKMUG- Pacnpeodenenue
Buo yueonwix 3anamuii emKocmv | HOll, AKMUGHOI, UHHOBA- | NO CEMECMmpPam, 4ac
(uac.) UuoHHoU opmax, (uac.) 1 2 3
1 2 3 4 5 6
I. KontakTHasi paGoTa 00yyaloummxcs ¢ npemno- 191 20 68 7 5
aaBareJieM (Bcero)
Jlexuun (JIk) 87 4 34 36 17
[pakruueckue 3anstus (113) 104 16 34 36 34
KonrposbHas pabora + - + + +
I'pynmnoBsle (MHAMBUAYaJIbHBIE) KOHCYIbTAIINN + - + + +
II.CamocTosTeabHas pa6oTa odyyawummxcs (CP) 205 - 76 72 57
ITonroroBka K NpakTUYECKUM 3aHATHSM 81 - 36 25 20
ITonroroBka Kk K3aMeHy B T€UEHHUE CEMECTpa 17 - - - 17
ITonroroBka k 3a4ery 45 - 20 25 -
BrImonHeHe KOHTPOIBHOM PadoThI 62 - 20 22 20
II1. IIpoMesxyTOUHAN aTTECTALMA DK3aMEH 36 - - - 36
3ayer + - + T -
OO61as Tpya0eMKOCTh JUCIUILIHNHBI Yac. 432 - 144 144 144
3a4. ell. 12 - 4 4 4
Pacnpenenenne 00beMa IMCUMILUIMHBI 1J1s1 HaOopa 2017-2018 rr.
Tpyoo- |6 m.u. 6 unmepaxKkmueHoll, Pacnpeodenenue
Buo yueonwix 3anamuii eMKocmy | AKmueHoil, UHHOGAUUOH- | NO cemecmpam, uac
(uac.) HOUl popmax, (uac.) 1 2 3
I. KontakTHasi paGoTa o0yyaloummxcs ¢ npemno- 191 20 68 7 5
naBatejieM (Bcero)
Jlexuun (JIk) 87 4 34 36 17
[pakruueckue 3anstus (113) 104 16 34 36 34
KonrtposbHas pabora + - + + +
I'pynmnoBsle (MHAMBUAYaJIbHBIE) KOHCYIbTAIIMH + - + + +
II.CamocTosiTeibHas paGoTa o0ydyalommxcsi (CP) 205 - 76 36 93
ITonroroBka K NpakTUYECKUM 3aHATHSM 79 - 36 7 36
ITonroroBka k ’K3aMeHy B T€UEHHUE CEMECTpa 37 - - - 37
IToaroroBka k 3auery 27 - 20 7 -
BeimosiHeHIEe KOHTPOIBHON paboThI 62 - 20 22 20
I11. TIpome:kyTOUHAs aTTECTAUA DSK3aMEH 36 - - - 36
3a4er + - + + -
OO01as TpyI0eMKOCTh TUCIUILIMHBI Yac. 432 - 144 108 180
3ad4. efl. 12 - 4 3 8




4. COAEP) KAHUE JUCHUIIJINHBI

4.1. PacnpenesieHue pa3iesioB JMCUMILIMHBI 110 BUAAM YUeOHBIX 3aHATHI

- VISl 04HOM (pOpMBbI O0y4YeHHS:

No Buoot yueonvix 3anamuii, exnrouan camo-
pas- Haumenosanue Tpy- CMOAMENbHYI0 pabomy odyuarowuxca u
Oe- ) ooem- mpyooemkocmu; (uac.)
nau pasoera u Kocmb, yueoHble 3aHAMUA camocmoameins-
mema OUCUUNIUHDL
me (uac.) nexuuy | MPAKmuueckue | naz paboma ooy-
Mbl " 3aHAmMuUA uaouwuxca*
1 2 3 4 6 7
1. | JluneiiHasi W BeKTOpHas ajredopa 56 10 16 30
1.1. | Marpuiisl, OCHOBHBIC TIOHATHS, BUBI MATPHII, g ) 5
JIEHCTBUA HaJl MATPHUIIAMU.
1.2. | Onpenenutenu 2-ro 1 3-ro MOPAIKOB, UX CBOM- 8 ) 5
CTBA M BBIYMCIICHUS.
1.3. | Cucrembl JTHHEHHBIX aNreOpandecKux ypaBHe-
HUH, OCHOBHBIE MOHSTHS, popmyisl Kpamepa, 10 2 5
merox aycca. 16
1.4. | Bekropsl, ocHOBHBIC ToHATHI. CUcTeMa KOOp-
JIUHAT Ha HPHMOﬁ, Ha IUIOCKOCTH, B MPOCTPaH- g 5 5
ctBe. JIMHElHBIC omepalMyu HaJl BEKTOPaMH, MX
CBOIICTBA.
1.5. | CkaspHoe, BEKTOPHOE ¥ CMEIIAHHOE MPOU3Be- 12 5 5
JICHHE BEKTOPOB, UX CBOMCTBA U BBIYUCIICHUE.
2. | MaremaTu4ecKkuii aHAJIN3 232 57 69 106
2.1.| ®yHKIUA, OCHOBHBIC IOHATHS, CIHOCOOBI 3aja-
HUS, Tpenet GYHKINM, MAaTeMaTHIECKHEe HEOll- 11 4 5
PENEIEHHOCTH U UX PACKPBITHE.
2.2.| BeckoneuHo manbie QyHKIMU, UX CpaBHEHUE, |-
i ¥ 2-i 3aMeyaTeNbHbIe MPEAENbl, TabauIa K- 9 4 5
BHUBAJICHTHOCTEH U ¢ IPUMEHEHUE.
2.3.| OAHOCTOpOHHHE TPEIENbl, HENPephIBHOCTH 9 3 5
(GyHKIMU. ACUMIOTOTHI rpaduka QyHKIHH.
2.4.| 3amayu, NIPUBOAAIINE K MOHATHIO TIPOU3BOTHOM.
[IpousBomHast GyHKIMHU, ONpENEICHUE, TeOMET- 6 5 5
PUYCCKUI W MEXaHUYCCKUH CMBICT MPOU3BOJI-
HOH,
2.5.| llpaBuna muddepeHMpoBaHus, TPOU3BOIHASL
CITOKHOM (DYHKIIUH, TaOIHIA TPOU3BOIHBIX OC- 10 2 5
HOBHBIX 3JIEMCHTAPHBIX ()YHKITHIA.
2.6.| IIpon3BoAHbBIE BBICIIUX MOPSIKOB. 8 2 5
2.7.| OcHoBHBIE Teopembl auddepeHInaIbHOro Hc- 7 ) 35 5
YUCIICHUS
2.8.| Heobxomumble U TOCTATOYHBIC YCIOBUS MOHO- 10 ) 5
TOHHOCTH ¥ SKCTpeMyMa (DYHKIIUU
2.9.| BeIMyKI0CTh, BOTHYTOCTh, TOYKH Ieperuda g ) 5
rpaduka QyHKIHU.
2.10| Anroput™ uccienoBanus (GYHKIMH U MOCTPOE- 10 b 5
HHE MakeTa ee rpaduka.
2.11| OyHkuu, 3a7aHHble HesIBHO. KpuBbie 2-T0 MO-
psiKa: OKpY)KHOCTb, DJUTHIIC, THIlepOona, mapa- 10 3 4
Oora.
2.12| OyHKIMHU HECKOJNBKUX MEPEMEHHBIX, OCHOBHBIE
MOHATHS, 00JAaCTh ONpeJeNeHus, TeoMeTpHYe- 8 2 4
CKHI CMBICTI.
2.13| ®yHkuuu B npoeccHOHANBHOM chepe. 6 1 4
2.14| Yactubie mpousBoAaHbIE 1-r0 U 2-ro mopsiiaka,
HawuGonblilee ¥ HavMeHbllee 3HaueHUE (DYHK- 8 2 4
UM IBYX TIEPEMEHHBIX B 00J1aCTH.




2.15

Heonpenenenusiii  uHTErpas, oIpeaeiecHHE,
CBOWCTBA, TA0JIMIIA OCHOBHBIX HHTEIPAJIOB.

2.16

OCHOBHBIC METOJIbI HHTETPUPOBAHHUSA: TI0 YACTAM
M TTOACTaHOBKOM.

13

2.17

ParonaneHple  IpoOW, OCHOBHBIE ITOHSTHSL.
[pocreiimme npoOu, UX WHTErPUPOBAHHE. AJl-
TOPUTM HHTETPUPOBAHUS PAlMOHAIBHBIX JAPO-
Oeil.

2.18

WHTerpupoBaHie HEKOTOPBIX HPPALMOHATBHBIX
Y TPUTOHOMETPUYECKUX (QYHKIHUIL.

10

2.19

OrnpenienieHHbIA UHTETpall: ONpeneieHue, CBOM-
ctBa, (opmyna HeroroHa-JIeliOHMIIA, METOIBI
HWHTETPUPOBAHUS.

2.20

I'eoMeTpruecKkrue TPUIOKEHHS OMPENETIEHHOrO
HHTErpaa.

18

2.21

JuddepeHunansapie  ypaBHEHHS, OCHOBHBIE
noHsTUS, TU(depeHIranbHble YpaBHEHUS 1-ro
MOpsiiKa € pa3/ieNIeHHBIMU U pa3JeNsIOIIMMUCS
MIepEeMEHHBIMHU.

10

2.22

OpHoponHble U TuHeHHbIe U depeHnnanbHbIe
ypaBHeHus 1-ro nopsaka. Auddepennuaipabie
ypaBHeHUs bepHymim.

10

2.23

Teopust TUHEHHBIX OIHOPOIHBIX AU(QeEpPEeHIH-
aJbHBIX YpaBHEHUH 2-rO IMOpsAKa C MOCTOSH-
HBIMH K03 () (pULIMEHTaMH.

2.24

Teopust TMHEHHBIX HEOTHOPOIHBIX U (hepeH-
LUAJIbHBIX YPaBHEHHUH 2-TO MOpPSIKa C MOCTOSH-
HBIMHU K03 () (pULIMEHTaMH.

14

16

Teopml BepOﬂTHOCTeﬁ H MaTeMaTun4decCkKasi
CTAaTHCTUKA

108

20

19

69

3.1.

D71eMEHTHI KOMGI/IHaTOpI/IKI/IZ OCHOBHBLIC OIIpCc-
JICHUA, IBa IIpaBWIa KOMGI/IHaTOpI/IKI/I.

3.2

CryuaiiHble COOBITHS, X BHUJBI, KJIaCCHYECKOE
OIpeIeNICHUE BEPOSITHOCTH COOBITHSI.

3.3.

Anredpa coObituii. [IpomsBemeHue M cymma
COOBITHIA.

3.4.

@dopmyna TOMHONH BEPOSTHOCTH U  (HOPMYJIBI
Baiieca.

3.5.

He3aBucumeie TMOBTOPHBIC UCIIBITAHUA.

3.6.

Cnyuaiinass BenuuuHa. OCHOBHBIE TOHSTHS.
OyHKIMS pacnpeneicHus U (GYHKIUSA IUIOTHO-
CTH pacIpe/ieNIeHusl.

3.7.

UucnoBble XapaKTEPUCTHUKU CIy4yallHOW Belu-
YUHBI. 3aKOHBI pachpeaeNeHus] HENPEePbIBHOM
CIyJaiiHON BETMYUHBI.

3.8.

[Ipenmer u 3a7auu MaTeMaTUYCCKOW CTATHUCTHU-
k. OCHOBHBIE O0BEKTHI U TOHATHA. COOp HH-
(dhopmarmu U nepBuyHasi 00paboTKa BEIOOPKH.

3.9.

CraTucTUUecKue OLEHKH IapaMeTpoB TIeHe-
panbHON COBOKYITHOCTH

3.10

CTaTHCTHYECKHE PacUYeThl B MPOQECCHOHATBHOM
chepe

19

10

10

10

nUTOoro

396

87

104

205




-1 3204HOH (popMBbI 00yUEeHUHA

Buovl yueonwvix 3anamuii, 6Kn0ouan camo-
MNo CHOAMEbHYIO padony odyuaromuxca u
pas- Haumenosanue Tpyooem- mpyodoemkocms; (uac.)
odenau pazoena u Kocmb, YyueOHble 3aHAmMUA CaMoCmos-
membl mema OuCUUNIUHDL (uac.) npakmu- menvHan pa-
JeKyuu yeckue 6oma 00y-
3anamus uarowuxca ™
1 2 3 4 6 7
1. JIuHeiiHasi W BeKTOpHas ajaredpa 51 2 4 45
1.1. | MaTpuubl, OCHOBHBIE TIOHSTHSI, BUJIBI 10 ) 1 9
MAaTpHII, ISHCTBHS HaJl MATPUIIAMH.
1.2. | Ompenenuteny 2-ro ¥ 3-T0 MOPSAAKOB, 9 ) ) 9
UX CBOMCTBA M BBIYHCIICHUSI.
1.3. CucreMbl IMHEHHBIX aareOpandecKux
ypaBHEHHI, OCHOBHBIE MOHATHSL, (Op- 11 1 1 9
mynsl Kpamepa, meton I'aycca.
1.4. | Bekropsl, ocHoBHbIe TOHATHS. CHCTe-
Ma KOOpJIUHAT Ha TPSIMOIA, Ha MJ10CKO- 11 ) 1 9
cTH, B mpocTpaHcTBe. JIMHEHHbIE ore-
pauyy HaJi BEKTOpaMH, UX CBOWCTBA.
1.5. | CkamsipHoe, BEKTODHOE M CMEUIaHHOE
MPOU3BE/ICHHE BEKTOPOB, MX CBOWCTBA 11 1 1 9
U BBIYUCIICHHUE.
2. MaremMaTH4ecKuil aHAIHN3 252 13 14 225
2.1. OyHKIMSA, OCHOBHBIE MOHATHUSA, CIOCO-
Obl 3amanus, npenen (YHKIUH, Marte- 11 1 1 9
MaTHYEeCKHE HEONpENeNIeHHOCTH M HX
pacKpbITHE.
2.2. | BeckoHeuHo Manble (QYHKOUH, UX
cpaBHeHHe, |-if U 2-i 3ameuaTenbHbIE 11 1 1 9
npesienbl, Talula SKBUBAJICHTHOCTEH
U ee IIpUMEeHEHHe.
2.3. | OnHOCTOpOHHME Tpenesbl, HeNpephiB-
HOCTh (DYHKIIMH. ACHMIITOTHI rpaduka 10 - 1 9
GyHKIMN.
2.4. 3agaud, TPUBOAIINE K TMOHSATHIO MPO-
n3BomHoi. IlpowsBomgHas (yHKIMH, 11 1 1 9
olpe/ieJIeHUe, TeOMETPUYECKU U Me-
XaHUYECKUH CMBICI MPOU3BOTHOM,
2.5. | IlpaBuna muddepeHiupoBaHus, Mpo-
W3BOJHAs CIOKHOU (pyHKIMU, TabmuIa 11 1 1 9
MIPOU3BOJIHBIX OCHOBHBIX AJIEMEHTap-
HBIX (DYHKIMH.
2.6. | IIpon3BoaHbIE BHICIINX ITOPSIIKOB. 9 - - 9
2.7. | OcHoBHbIE TeopeMbl Au(epeHIHaIb-
HOT'O MCYUCIICHUS ] ]
2.8. Heobxomumbie W JTOCTaTOYHBIE YCIIO-
BUSI MOHOTOHHOCTH U 3KCTpeMyma 9 - - 9
GbyHKIIIU
2.9. | Bemykiioctb, BOTHYTOCTh, TOYKH TI€pe- 9 ) ) 9
ruda rpaduka GyHKIUH.
2.10. | Aaroput™ ucciemoBanus (GyHKIMH U 11 1 1 9
MIOCTPOEHHE MaKeTa ee rpaduka.
2.11. | ®yukuuy, 3agaHHble HesiBHO. KpuBbie
2-ro0 TOpsJKa: OKPYXHOCTh, 3JUIHIIC, 9 - - 9
runepOona, mapadoia.
2.13. | ®yuknuu B npodeccuoHaNbHOM chepe. 9 - - 9
2.14. | YactHeie mnpousBogHble 1-ro U 2-TO
nopsiaka, Hanbonbpiiee 1 HauMeHblee 9 ) ) 9
3Ha4YeHHe (QYHKIHMH IBYX IEPEMEHHBIX
B 0o0JIacTy.




2.15.

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

11

2.16.

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

11

2.17.

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

2.18.

I/IHTel"pI/IpOB aHUE€ HCKOTOpPBIX Hppa-
IMUOHAJIBHBIX W TPUTIOHOMCTPHUYICCKUX

GyHKIHHA.

2.19.

OnpeneneHHblli UHTErpaj: Omperele-
HHUe, CBolcTBa, (opmyna HproToHa-
JlelibHuUIIa, METOABI HHTETPUPOBAHUSI.

11

2.20.

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

11

2.21.

JuddepeHnuanbabie  ypaBHEHHUs, OC-
HOBHBIC TOHATHSA, AU epeHIIUATbHBIC
ypaBHEHUS 1-ro Mopsaka C pa3felicH-
HBIMA M Pa3AC/IOIIUMUCI TICPEMCH-
HBIMU.

12

10

2.22.

OpHoponHble U TuHeHHbIe U depeH-
LMaJIbHbIE YpaBHEHUs 1-ro mopsjka.
Hubdepennuanbasie ypaBHeHus bep-
HYJUTH.

12

10

2.23.

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

12

10

2.24.

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

17

15

Teopusi BeposiTHOCTE U MaTeMa-
THYECKasl CTATHCTHKA

111

105

3.1.

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

10

10

3.2

Cry4aiiHple COOBITHSI, UX BHIBI, KIac-
CHYCCKOE OIPEIeIICHUE BEPOSITHOCTU
COOBITHSL.

12

10

3.3.

Anrebpa coObituit. [IpomsBenenue u
CyMMa COOBITHH.

12

0,5

10

3.4.

dopMyna TONMHOW BEPOSTHOCTH U
¢dbopmyiel Baiieca.

12

0,5

10

3.5.

He3zaBucumeie TMOBTOPHBIC UCIIBITAHUA.

11

10

3.6.

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

10

10

3.7.

UucnoBble XapaKTEPUCTUKH CIydaifHOM
BEIMYUHBI. 3aKOHBl pacHpeie’eHus
HENPEePHIBHON CIYy4aifHON BEJIUYUHBI.

10

10

3.8.

[Ipeamer u 3amauum MaTeMaTHYECKOM
cratucTUkd. OCHOBHBIE OOBEKTHI U
noHstusi. Coop mHPOpMaIMU U mep-
BHUYHas 00pabOTKa BEIOOPKH.

12

0,5

10

3.9.

CratucTuyeckue OIICHKHU ITapaMETpOB
reHepanLHoﬁ COBOKYITHOCTH

12

0,5

15

nUTOoro

419

18

26

375




4.2. Cozlepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3jiejiaM U TeEMaM

Buo 3anamus ¢

Ne .
Haumenosanue UHMEPaAKMUGHOIl,
pasoena pazoena u memol Cooeporcanue 1eKYUOHHBIX 3AHAMUIL aKmueHoll, UHHO-
”M";e_ oucyunIunbl sayuonnoi gop-
Mmax, (uac.)
1 2 3 4
. JluHeiiHasi W BeKTOpHAas ajaredpa
1.1. MatpHIibl, OCHOBHBIE [ousATHE yKCcIOBOI MaTpuLbl. [IpsMoyronpHas, KBaapaTHasi,
TOHATHS, BUIBI MATPHII, | AWATOHANbHAs, CAMHMYHAS MATPHIIBI, MATPHIIA-CTPOKA, MaT-
JeHCTBAS HaJl MATPHIIA- puna—cronoen, HysieBas marpuia. CpaBHEHHE, TPAHCIIOHH-
ML poBanue Matpuil. CioxeHue (BHIYUTaHUE) MATPHII, YMHO- Jlexus-6ecena
JKEHHe MaTpHIlEl Ha yuciio. [IpousBeneHne MaTpuil. DJe- (1 gac)
MEHTapHbIe ITpeoOpa3zoBanust MaTpull. [loHsTHe THHEHHON
KOMOUWHAIIMK CTPOK (CTONOI0B) MaTpHIIbl. JIMHEIHO 3aBU-
CHMBI€ ¥ JJMHEHHO He3aBUCHMBIE CTPOKH (CTOJIOIBI) MaTPHII.
1.2. Omnpenenutenu 2-ro u 3- | Ilonatue onpenenurens, MUHOpa U alrebpanyeckoro 1o-
IO TIOPSAIKOB, UX CBOIi- nonHeHus. CBolicTBa onpeaenurteneil. Enuandnele, quaro-
CTBA M BEIYMCIICHIS. HaJIbHBIE, TPEYTOIbHBIE ONPEENUTENN. MeTOIbI BBIYHCIIE- -
HUS OTIpeenuTeNel (MEeTo/ MOHMKEHUS ITOPsIIKa, TPHUBEJIe-
HHE K TPEYTOJIbHOMY BUJTY).
1.3. CucteMbl JIMHEUHBIX CucreMsl JTMHENRHBIX aireOpandyeckux ypasHenuii (CJIAY).
anreOpanvecKux ypas- CoBMecTHas (HECOBMECTHasl), onpe/iesieHHas (Heorpee-
HEHWIA, OCHOBHBIE MOHS- nennas) CJIAY. d)opMym:I Kpamepa. Mefoz[ T'aycca s -
i, bopmyis Kpamepa, | PEIICHAA CHCTEM /1 THHEHHEIX YPABHEHMIT C 71 HEM3BECTHBI-
mu. OgHoponnsie CJIAY.
meron ["aycca.
1.4. Bekropsl, ocHOBHBIE | [loHATHE CHCTEMBI KOOPJMHAT: OJHO, 1Ba, TPYU U3MEPEHUSI.
mousitusi. CucreMa Ko- | 1OYKa B cucTeMe KOOpAMHAT. PaccTosiHne MeXIy TOUKaMHy,
OpIMHAT Ha MPSIMOM, Ha | ACTCHUE OTPE3KA B TAHHOM OTHOIICHHH. CKaJIIpHBIC U
MI0CKOCTH, B TIPOCTpaH- | BEKTOPHBIC BEMMMHHBL. Onpenenenne JUIMHBI (MOIYJIS)
crBe. Juneiinble onepa- BEKTOpA, ONpe/e/IeHNe HYJIEBOTrO BEKTOpPa, KOJTMHEAPHEIE,
KOMILUTaHAPHBIC, IIPOTHUBOIIOJIOKHBIC U PABHBIC BEKTOPHI.
HHHV Hall BEKTOPAMH, UX | 11 yeiinpie oriepalyu Hajl BEKTOpaMH (CJI0)KEHHE BEKTO- )
CBOUCTBA. POB, YMHOXXEHHE BEKTOPA Ha YKCIIO, BBIYUTAHUE BEKTOPOB).
Enunuuneiit Bextop. [Ipoekius BekTopa Ha OCh U COCTaB-
JIA0IIAsl BEKTOpa 10 OcH. JInHelHbIe onepaiuu Hajl BEKTO-
pamu B KoopauHaTHOU opme. Moxaynb Bekropa. Heobxo-
JIMMOE ¥ JOCTaTOYHOE YCIIOBHE KOJJTMHEAPHOCTH BEKTOPOB.
1.5. CkaysipHoe, BekTopHOe | CKanspHOE poU3BeNeHHE BEKTOPOB. CBONCTBA CKANAPHO-
U CMeIIaHHOE NpOoM3Be- | 'O npomsseieHus. CKalIpPHOE NIPOM3BENCHNE B KOOP/IH-
JCHHE  BEKTOPOB, WX HaTHOU (opme. Y cI0BUE EPIIECHTUKYIIIPHOCTH BEKTOPOB.
CBOMCTBA M BEIUMCIe- | BEKTOPHOE IPOM3BEICHHE BEKTOPOB. CBOICTBA BEKTOPHO-
_— TO Mpou3BeieHus. BekTopHOE Ipou3BeieHHEe B KOOPIH- )
HaTHOU (opme. ['eomeTprdecKuii CMBICT BEKTOPHOTO TPO-
u3BeaeHus. CMelanHoe Npou3BeeHre BeKTopoB. CBOMCT-
Ba CMEIIAaHHOTO Npou3BeneHns. CMelanHoe Ipou3Beie-
HHE BEKTOPOB B KOOpAWHATHOH (hopme. ['eomerpruueckuii
CMBICII CMEIIIAHHOT'O TTPOU3BEJICHUSI.
. MaremMaTH4ecKuil aHAIHN3
2.1. OyHKIHS, OCHOBHbIE | IToHsATHE () YHKIIMOHATHLHOMN 3aBUCMMOCTH. BaskHeime
HOHSTHUS, CIOCOOBI 3a- | PJIEMEHTAapHbIe GYHKIMH. AGCOIOTHAS BEINIMHA ACHCT-
JaHus, npexed (yHK- | BUTSIBHOIO YHCTa. [penen ¢pyHkumy, onpeneneHue u
MK,  MaTemaTmueckue | MPHMEPEL OCHOBHBIE TEOPEMBI O Ipeesax. EeCKOuHelIHO Jlexus-6ecena
HEONPEETEHHOCTH H HX MaJible ¥ OECKOHEYHO OOJbIIMe PYHKIIUH, WX CBOWCTBA. (1 gac)
CpaBHeHHE MOPSIIKOB OECKOHEYHO MAJIbIX U OECKOHEYHO
PaCKpBITHCE. OonbInx QyHKIMH. PackpeiTHE HEONpeeIeHHOCTEH BUIa
00/00, 00—00,
2.2. Beckoneuno maieie ¢yHk- | Packpeitie HeonpenenenHocrel Buga 0/0. 1-it 3ameuarens-
LMK, UX CpaBHeHHWe, 1-il M | HBII IIpexen, cIeacTBUs, CHOCOOb! BhrurcieHui. Tabmua
2-1 3aMeuaTeNbHbIe Tpe- | PKBUBAJIEHTHOCTEN U €€ MpUMEHEHue. 2-i 3amedaTeIbHbIN
nenbl, Tabiouua SKBHBA- | MpeJell, PACKPHITHE HEONPEIEIEHHOCTH Braa 1%, cenct- i
JICHTHOCTE M €€ IpHUMe- | BHs, CIIOCOOLI BLIYMCIEHHH.
HEHHE.
2.3. Onnocroponnne mpeze- | OnxHocroponnue npenensl. Teopema 0 paBeHCTBE OHOCTO- -




JIBL, HEMpPePBIBHOCTh
(GyHKIMU.  ACHMIITOTHI
rpaduka QyHKIHM.

poHHHX TipesienioB. OnpeeneHus HenpepbIBHON (QyHKIUH
B TOuKe. HenpephIBHOCTH (yHKIMK Ha oTpe3ke. TeopeMbl 0
HenpepbIBHBIX QyHKUsX. Knaccudukaius Touek pa3poiBa.
BeprukanbpHast, HaKJIOHHAs TOPU3OHTANbHAS ACUMIITOTHI

rpaduka QyHKIHU.

2.4, 3amaun, NOpUBOISNME K | 3agauu, IPUBOMAIINE K MOHSITHIO POM3BOAHOM. Dusnde-
MOHATHIO  MPOM3BOMHON. | CKHiA, TEOMETPUUECKUH, IKOHOMUIECKUIN CMBICIT TIPOM3-
IMponsBomHass  Qynkumy, | BogHoii. [IpousBoanas cieBa u cnpasa. Juddepenmmpye-
orpejiejieHHe, T'€OMETPU- | MOCTh (DYHKIIMH U CBA3b €€ C HEMPEPHIBHOCTHIO.

YECKUH U MeXaHUYeCKHUi
CMBICIT TIPOM3BOIHOM,

2.5. [paBuna auddepenmpo- | [Ipasuna muddepenunpopanus. Tabnuia TPOU3BOIHBIX
BaHUs, MPOU3BOIHAS | OCHOBHBIX 3jJeMEHTapHBIX (QyHKIWH. [Ipor3BOIHAS CIIOK-
CIIOKHOM (QyHKIMH, Tab- | HOM QyHKIUH.

JIMIA TPOU3BOTHBIX  OC-
HOBHBIX  3JIEMEHTapHBIX
GyHKIMHA.
2.6. | IlpousBomubie BhICHMX | [TOHATHE NPOU3BOAHON BTOPOrO, TPETHETO M T.H. TIOPSIKOB.
TIOPSIKOB. 3aKOHOMEPHOCTH B OTHICKAHUH ITPOM3BOIHBIX BBICIIUX
MOPSIIIKOB.
2.7. OCHOBHBIE Teopembl | Teopemsr Depma, Pors, Jlarpamxa, Ko,
g depeHaIbLHOTO
UCYHUCTICHUS

2.8. Heobxomumele u mocra- | Bospacranue u yosiBanue dynkuuu. Heodxomumoe u noc-
TOYHBIE YCIIOBUSA MOHO- TaTOYHOEC YCIIOBHUEC MOHOTOHHOCTH, FeOMeTpI/I'-IeCKI/Iﬁ
TOHHOCTH M 9KCTpeMyMa | CMPICTL. [Monsitue sxcTpemyma Gpynkuuu. Heobxomumoe
byHKIMH YCIIOBHE CYILECTBOBAHUS SKCTpeMyMa. KpuTnueckrue TOUKH

niepBoro pozaa. IlepBoe u BTopoe IOCTaTOYHBIE YCIIOBHS
skcTpeMyMa QyHkiud. Hanbonbiee 1 HauMeHbIIIee 3Ha-
yeHue (yHKIMU Ha OTpe3Ke.

2.9. BrinykiocTs, BOTHY- | Beimykiocts Gpynkiun Beepx (BHu3). Touxu nepernoa.
TOCTb, TOUKM Heperu6a | HOCTaTO4HOE YCIOBHE BBIMYKIOCTH BBEPX (BHU3) rpaduka
rpaduka GyHKLHM. ¢dyuximu. Heo6xoaumMoe ycaoBUe CYIIECTBOBAHUSA TOUKU

neperu6a. JlocTaTouHOe YCIOBHE CYIECTBOBAHHUS TOUKH
nieperuoa.

2.10. AnroputM  uccienoBa- | OOmas cxema uccnenopanus rpaduka gpynkuun. Ilocrpoe-
HUS (YHKIMH M 1O- | HHE IPadUKOB APOOHO-PALMOHANBHBIX, [I0KA3aTENbHBIX,
CTpOGHHE MaKeTa e norapu(pMUUECKuX (yHKIHHA.
rpaduka.

2.11. OyHKIHNH, 3ananuble | PyHKIMY, 3a1aHHBIE HEABHO. Y paBHEHUE IMHUY Ha IJIOCKO-
HesiBHO. Kpmupble 2-ro | CTH. IIpsMas Ha II0CKOCTH. Y paBHEHHs IIPSIMBIX: YpaBHe-
TMOpSIZIKA:  OKPYXKHOCTb, | HUE MPAMOH, POXOJIALICH Hepes 3a/1aHHyI0 TOUKY nepren-
SHIC, THIEpGONa, ma- | AMKYPHO 3a/aHHOMY BeKTopy;u06mee ypaBHEHHUE MPSIMON;
paGora. ypaBHEHHE TPSMOM, POXOIAIIEH Yepes IBE 3aJaHHBIE TOY-

ku. Omnpenenenue oKpyxHocTu. KaHoHHYecKoe ypaBHEHHE
okpyxHoctd. Onpenenenue suuica. KaHoHnueckoe ypas-
HeHue aunica. ['unepOona, mapadosna, UX KAHOHUYECKHE
ypaBHeHus1. [IpuBeeHIe KpUBOW K KAHOHUYECKOMY BHUIY.
ITocTpoeHne KpUBBIX.

2.12. O yHKIIH HecKoIbKuX | OcHOBHBIC TOHATHUs. OOJIACTh ONMpeeeHus, 00JIacTh U3-
MepeMEHHbIX,  OCHOBHBIE | MeHeHHMs, criocoObl 3amanus OHIL. Ipumeps! GyHKIMH
MOHATHSA, 00JaCTh Ompene- | ABYX IMEPEMEHHBIX.

JICHUS,  T€OMETPHUYECKUI
CMBICII.

2.13. Oyuknun B npodeccro- | IloBepxnocTu BToporo nopsaxa: cdepa, SIUIUICOM, KO-

HaJBHOH cdepe HYC, HWITHHIPUYECKHE TIOBEPXHOCTHU. [IpHrBeaeH e K KaHO-
HHYECKOMY BHY, TOCTpOeHHe. JIMHUM ypOBHSL.

2.14. YacTHble MPOU3BOAHBIE | YacTHbIE NpoM3BOAHBIE GYHKIHMH JBYX HepeMeHHbIX. I'eo-
l-ro m 2-ro mopsjaKa, | METPHYECKUI CMBICI YaCTHBIX POM3BOAHBIX. YacTHble
HauGonpiiee u  Hap- | NPOM3BOIHBIC BBICIIMX MOPsKOB. OCHOBHAs TeOpeMa O
MEHBIIICE spaueHme | CMEWAHHBIX IIPOM3BOHBIX. HawuGonbliree 1 HanMEHbIIIEE

3HaYeHHe QYHKIUH JIBYX IIEPEMEHHBIX B 00JIACTH.
GyHKIMU JBYX TIepe-
MEHHBIX B 00JIACTH.
2.15. Heonpenenennsiii unate- | Jupdepennman Gpynxuun, cpoiictsa muddepenimana.

10




rpai, orpezieIeHue,
cBOiicTBa, TabmMIa oOc-
HOBHBIX I/IHTeraJIOB.

Heomnpenenennslii uuTerpai. CBoiicTBa HEONpeIeIeHHOTO
uHTerpaina. I'eoMmerpuueckuii CMbICI HEONPeIeTIEHHOT 0
WHTErpaja. UHTErPUPOBAHIE TPUTIOHOMETPUIECKUX (DYHK-
LM, HHTETPUPOBAHKE MPOCTEHIIUX PAI[MOHATBHBIX JPO-
Oell, MHTErpUPOBaHKE MO YACTIM).

2.16. OcHoBHBIE MeTOnBI WH- | Tabmuna uaTerpanoB. OCHOBHBIE METO/IBI HHTETPUPOBA-
TErPUPOBAHMSA: IO Yac- | HIUA: HEIOCPEICTBEHHOE HHTEIPUPOBAHNE, HHTCTPUPOBa- -
TSM M [OJCTAHOBKOIA. HHE TI0 YacTsM, METO]] 3aMEHBI ITePEMEHHO.
2.17. Parmmonansieie  ApoOw, | Paunonansuele 1pobu, ocHoBHbIE NonATUA. [IpocTeiimme
OCHOBHBIE [MOHSTHS. | PalMOHAIBHBIE APOOH, UX HEIIOCPEJICTBEHHOE HHTETPUPO-
Ipocreiimue apoGu, ux | BAHAC H NHTCIPHPOBAHHE NOABE/ICHHEM IO/ 3HAK i de-
MHTErprpoBanue. Anro- | PEHIMANA. [MonsiTne urepaoHHON q)ovaym)L Aunroput™ -
MHTErPUPOBAHUS PAllMOHAIBHBIX APOOEi.
pPUTM  UHTETPUPOBAHHUS
paloHaIbHBIX JPOOEH.
2.18. WuterpupoBanre Heko- | MHTerpupoBanye IMpocTeHIMX HppalioHAIbHEIX BBIpaKe-
TOpPHIX ~ HppAalMOHAL- | HHH. .
HbIX M TPHTOHOMETDH- WHTterpupoBaHne TPUTOHOMETPUYECKHUX BBIpAKEHUH. Y HHU- B
qecknx ByHKIHL. BepcajbHas TPUTOHOMETPUUECKas MOCTaHOBKA.
2.19. OnpezneneHHbpli  WHTe- | ['€OMETpUYECKUMA M SKOHOMHYECKHH CMBICIT ONPEAETEHHO-
rpan: onpesenenue, | Io uHTerpana. CBoiicTBa onpeneneHHoro nuterpana. Gop-
CBOICTBA, dopmyia | MY1a HL}OTOHa-HeP“IGSHua. WnTterpai ¢ nepeMeHHbIM
e BepXHUM 1peziesioM. OCHOBHBIE ITPaBUIIa HHTETPUPOBAHMSI. -
Hyioroxa-Jleiibmmua, 3a§46Ha ne;)eMeHHoﬁ B ONpeJeIeHHOM HHTerpaie. Murer-
METOABl HWHTErPUPOBA-
VS PHUpPOBaHUE 110 YACTSIM B ONPEAeIEHHOM HHTErpale.
2.20. I'eomerpuueckne mpu- | Ilnomans mnockoi durypst 8 JICK n IICK. [{nmuna xyru
JI0)KeHHs ornpeseneHHo- | iockoii kpusoii B JICK n IICK. OObeM Temna BpallleHUs B -
r0 MHTErpaa. ACK.
2.21. Juddepenunanbueie 3anauu, npuBosye K quddepeHnnalbHBIM YPaBHEHUSIM.
ypaBHEHHS, ocHoBHbIe | JluddepeHunansHpie ypaBHeHHs iepBoro nopsaka. Onpe-
noHsTusi,  audepeHnu- | AeneHue, TeopeMa O CYIIeCTBOBAaHUU U €JMHCTBEHHOCTH Tlexuus-Gecena
albHBle YypaBHeHHs |-To | penieHus. ['eOMeTpU4ecKuil CMBICT ypaBHEHHS IEPBOTO
HopsiJika ¢ paslesieHHbIMH | nopsiaka. HerosHeie nuddepeniuanbapie ypaBHEHUS rep- (1 wac)
U pa3feNsIoNnIMMuCs Tepe- | Boro mnopsaka. Juddepenuanbapie ypaBHEHHS ¢ pas3ze-
MEHHBIMHU. JISTFOIMMUCS TEPEMEHHBIMU. METO/Ibl UX PEeleHHsL.
2.22. OpnHoponHble ¥ TUHENHHbIe | MeTox 3aMeHbI IepeMeHHOM sl peleHHs OTHOPOIHBIX U
muddepeHnmanpHpie ypaB- | JTHHEHHBIX AU epeHInalbHBIX YpaBHEHUH MEPBOTO 110-
HeHus 1-ro nopsaka. Jlug- | psnka. YpasHenue bepHyu. -
(epeHIManbHbIe ypaBHe-
Hus beprymnmu.
2.23. Teopust nUHEHHBIX OIHO- | JIMHEWHBIE OMHOPOMHBIE YPAaBHEHHsI BTOPOTO TOPSIKA:
pomHbIX nUddepeHranb- | OCHOBHBIE TEOPEMBI, METOABI PELICHHH.
HBIX ypaBHEHUH 2-To mo- -
psAlka C  TOCTOSHHBIMHU
K03 DHUIMEHTaMH.
2.24. Teopust nmHelHBIX Heon- | JIMHeWHbIE HEOAHOPOHBIE YPABHEHHUS BTOPOT'O MOPSIIKa!
HOpOIHBIX  Ju((depeHIIn- | OCHOBHBIE TEOPEMbI, METOJIBI PEIICHUH.
aJbHBIX ypaBHEHHUH 2-TO -
MOpsZIKAa C TOCTOSHHBIMH
K02 dHUIIEHTAMH.
3. Teopus BepoATHOCTEN M MaTeMaTHYeCKAasA CTATHCTHKA
DJeMeHThl KOMOWHATO- | DJeMEeHThl KOMOWHATOPUKHU: pa3MEIeHUs], COUETaHus, Tie-
31 PUKH: OCHOBHBIE oOmpe- | PecTaHOBKH. CriocoOk! BeraucieHus. IIpaBiiia BEIYHCICHHs Jlexiusi-Gecena
1L JCIeHHs, [Ba MpaBpia | KOTMUECTBA BAPHAHTOB KOMOMHAIMI: cyMMa M IPOHU3Be/Ie- (1 4ac)
KOMOMHATOPHKH. HHC.
Crydaiinbie coObITHsI, | OCHOBHEIE IIOHATHS TEOPUHU BepoATHOCTEN. VcIibITanus 1
UX BHIBI, Kiaccuueckoe | coObrtus. Bunpl ciydaiinbix coObrruid. [Tonsitus comect-
OlIpe/ieIIeHHe BEpOSTHO- | HPIX (HECOBMECTHLIX),VZ)J'IeMeHTapHI)IX, 63'Ia1"01'[pI/IHTCTByIO-
39 CTH COBBITHAL IIMX COOBITHH, MONHOM rpymIbl coObITH. Kitaccnueckoe )
ornpeneneHue BepoaTHocTH. [IpuMepsl HemocpeaCTBEHHOTO
BBIUMCIIEHUS BeposTHOCTe. OTHOcUTeNnbHas yactoTa. Cra-
TUCTHYECKasi BEpOATHOCTh. [ eoMeTpruueckrie BepOsTHOCTH.
AKCHOMBI TEOPUH BEPOSTHOCTEH.
3.3. Anrebpa coObituii. ITpo- | INonsTHE anre6psl cOOBITHIL. 3aBUCHMbIE U HE3ABHCHMBIE -
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M3BEICHUE U CyMMa CO-
OBITHIA.

coObrtus. [IponsBenenue coObITHi. Y CIOBHAS BEPOST-
HocThb. TeopeMa 0 BEpOSTHOCTH IIPOU3BENECHUS 3aBUCUMBIX
coObITnil. Teopema 0 BEpOSTHOCTH MPOU3BEICHNUS HE3aBU-
cuMbIX coObITHI. CymMMa coObITHIA. Teopema o BeposSTHO-
CTH CyMMBI JByX HECOBMECTHBIX COObITHH. Teopema o Be-
POSITHOCTH CyMMBI JIBYX COBMECTHBIX cOObITHI. Teopema o
CyMMe BEpOSTHOCTEH COOBITHH, 00pa3yrONHUX MMOJIHYIO
rpymmy coosituil. [IpoTHBONOIOKHBIC COOBITHS. BeposT-
HOCTb MOSIBJIEHHS XOTsI ObI OJTHOTO U3 N HE3aBUCHMBIX B
COBOKYITHOCTU COOBITHIA. CIeCTBHE.

dopmyiia IIOJIHOM BEpo-

Teopema o nonHoi BeposTHocTH. Popmyna baiieca. Y-

3.4. ATHOCTM ¥ (pOpMyIibl | JTOBUS IPUMEHEHUsS (POPMYJIbI IIOTHOI BEPOSTHOCTH U
Baiieca. ¢dopmynsl Baiteca.
He3aBucumbie moBTop- | Popmyna beprymnu. JlokanbHas ¥ MHTErpaibHas TEOPEMBI
35 HBIE UCIIBITAHMUSL. Myaspa-Jlannaca. @opmyna [lyaccona. BeposrHocTs OT-
T KJIOHEHUsI OTHOCUTEJILHON YaCTOTHI OT IMIOCTOSTHHOM Bepo-
SITHOCTH B HE3aBUCHUMBIX MCIIBITAHUSIX.
Chaydaiinas  BenuunHa. | JIMCKpETHBIE M HENPEPHIBHBIE CITydaiiHble BETMYHHBL. 3aKOH
OCHOBHBIE [IOHSITHS. | PacupeneneHns BepOosTHOCTEN TUCKPETHON ClydaitHO!
OyHKUMS  pacrpeese- | BETITHHEL Crioco0bI 3a1aHus 3aKOHA pacripeseIeHus.
IS 1 QYHKIWS TUIOTHO- MHoroyl"OJ'H)HI{K pacripeienieHust BEpOSTHOCTEH.
BrHOMMaNBHBIN 3aKOH pacnpenesieHHs] 1 €ro YHCIOBbIE
CTH pacCIpeieeHHUsI. N
3.6. xapakrepuctuku. 3akoH [lyaccona. Ilpocreiimii moTox
coObITnil. CBOWCTBA CTAIIIOHAPHOCTH, OPJAMHAPHOCTH U
OTCYTCTBUSI ITOCIENCUCTBUS. IHTEHCHBHOCTH MOTOKA.
OyHKIMs pacnpeneneHus BEpOITHOCTEH CydaifHON BelH-
YUHBI U ee cBoicTBa. [IOTHOCTH pacnpeenienus Henpe-
PBIBHOM CITyyalfHON BEIMYMHBI U €€ CBOWCTBA.
YucnoBele XapaxkTepu- MaremaTnyeckoe OKHJaHUE CIy4aWHOH BENUYUHBEI U
CTUKHM CITy4aifHOM Bemu- | €O CBOWCTBA. BEpOSTHOCTHBIA CMBICT MaTeMaTHYECKOrO
quHBL 3aKOHBI pacrpe- | OKUIAHHA. OTKIIOHEHHE CIy4alHOM BeTUYHUHBI oT ee
JeTIeHHsl  HeTpephIBHOfH | MATEMATHIECKOrO  OHIaHMS. Hucnepcust  ciyuaitHo
N BeNMMYMHBI M ee cBoiictBa. CpenHee KBaapaTHieckoe
CIIy4alHOW BEJINYMHBI.
3.7. OTKJIOHEHHe. HauanbHble M IEHTpalbHblE MOMEHTHI K-ro
TopsiJKa, MOJa, MEJUaHa.
3aKoH paBHOMEPHOT'O paclpeelieHrs] BEPOSTHOCTEH, ero
(YHKIMS pacIpe/IeNIeHUs] 1 YUCIIOBbIE XapaKTEePUCTHKH.
3aKoH MOKa3aTeIbHOr0 paclpeaeseHus, ero (yHKIUs pac-
TIpe/IeNICHHs] ¥ YHCIIOBBIE XapaKTePUCTUKH.
IIpeamer u 3amaum Ma- | IIpenmer matematudeckol craTucTHki. OCHOBHEIE 3aa4H
TeMaTHYeCKOM  CTaTH- | MaTeMaTHYeCKOW CTaTUCTUKU. [ eHepalibHas U BEIOOpOUHAs
cruki. OCHOBHEIE 00L- | COBOKynHOCTH. IToBTOpHAs M OecrioBTOpHas BEIOOPKH. Pe-
eKTBl 1 TOHsTHS. CGop | MPE3CHTATHBHAA BbIOOpKa. CriocoObl oTOopa. CraTucTuye-
3.8. CKO€ pacrpejielieHe BEIOOPKU. BapualoHHbIi psijt 1 ero
WHpOPMAIIUK U TIEpPBHY-
xapaxkTepucTuky. [Tonuron 4acToT (OTHOCUTENBHBIX Yac-
Hasi oOpaboTka BBIOOp- g
TOT). OMHHpHudecKast QyHKIUs pacupeesieHns ¥ €€ CBOM-
KH. crBa. ['mcrorpaMma 4actor (OTHOCHTENBHBIX YaCTOT), HM-
npryeckast (PyHKIHS ITIOTHOCTH pacIipe/ieNICHHsI.
CTaTUCTHUECKHE OI€H- | ToueuHble OLEHKM TIapaMeTpoB W WX  CBOMCTBa:
KM TapaMeTpoB TeHe- | HECMCIICHHOCTh,  d((EKTHBHOCTh,  COCTOSTEIBHOCT.
PAJIbHOI COBOKYITHOCTH I'enepanbHast cpenHss, BbIOOpodHas cpeansis. OneHka
TeHepaJibHOM  cpenHeld MO  BBIOOPOYHOH  CpemHew.
I'enepanbHas aucnepcus, BbiOopouHas auctieperst. Onenka
reHepaIbHOM JUCIIEPCHUH TI0 WCIIPABICHHON BHIOOPOYHOMH
39 mucnepcud.  BpiOopoyHoe — cpemHee  KBaapaTHYECKOe
o OTKJIIOHEHWE,  acMMMeTpust W 9Kcmecc.  Pacuer
CTaTUCTUYECKHUX OIIEHOK TeHEPaIbHOM COBOKYITHOCTH.
TouHocTh oueHkH. JloBepHUTEIbHAS BEPOSTHOCTD (HAIEXK-
HOCTB). /loBepUTeNbHbIE HHTEPBAJIBI IS OLICHKH MaTeMa-
THUYECKOTO O’KUJIAHHSI HOPMAJIBHOTO paclpe/elieHHs TIPH
W3BECTHOM M HEM3BECTHOM CpETHEM KBa/IPATUUECKOM OT-
KJIOHEHUH.
CraTtucTrueckre pacde- | 3amadu npoeccuoHanbHON cdepbl, TpeOyIoIIe IpUMEHe-
3.10. | I B mpodeccuoHab- | HUI CTATUCTUYECKOH 00pabOTKHU JaHHBIX: 3aachl, PeCyp-

Ho#i chepe

Cbl, HOpPMATHUBLI, HEHLI U T.II..
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4.3. JlabopaTtopHbie padoThl
y4€OHBIM TIJIAHOM HE TPEyCMOTPEHO.

4.4. IlpakTuyeckne 3aHATHS

Buo 3anamus e
Homep .
N UHMEPAKMUGHOII,
Ne | pazoena Haumenosanue mem npakmuueckux 3aHamuil Oobvem 6 .
aKmMueHoIl,
n/n | oucuu- uacax .
UHHOGAUUOHHOU
nAUHbBL
¢dopmax, (uac.)
JeiictBus Han MaTpuniamu. Beraucnenue onpenenureneil. Pemenne cuctem
. N . 3aHATHEe-TPEHUHT
1 1. JIMHEHHBIX ypaBHeHUH MeTomoM Kpamepa, merogom I"aycca. [lelicTBus Hax 16 (4 vac)
BekTopamu. CKaJsipHOe, BEKTOPHOE, CMEIIaHHOE TIPOU3BE/ICHHE BEKTOPOB.
[penen ¢ynkuun. Acumnrotrsl rpaduka Gynkuun. [IpaBuna quddepenim- AHAIH3 CHTYALHiT
poBaHMs W Tabimuna Npou3BoAHBIX. MccnenoBanue QyHKIMU M MOCTPOEHHE @ qac)y
2 ee rpaduka. Kpusbie 2-ro mopsjka. YacTHelie MpOU3BOAHBIE 1-T0 U 2-T0 mMO- 35 Pabora B MabIX
psnka, Hanbonbiee u HauMeHblIee 3Ha4eHHe (YHKIMU IBYX IEPEMEHHBIX B
rpynmax (2 Jac)
obnacTy.
2 Heonpenenennsiii uHTErpai. Meron 3aMeHsl iepeMeHHOl. MHTerpupoBanme PaGoTa B MAIbIX
3 : o vacTsiM. MHTerpupoBaHue CIeNUaNIbHBIX KIIaccoB (yHKIUN. OnpenesicH- 18 nax (2 wac)
HBIN uHTErpai. ['eoMerpryeckre NpUIOKEHHs ONPeIeIEHHOT0 HHTerpaa. oy
Juddepenunansupie ypaBHeHuss 1-ro mopsiaka. JIMHeHHBIE OJHOpPOIHBIE PaGoTa B MALIX
4 muddepeHnmanpHple ypaBHEHUs 2-T0 TOPSIKa C MOCTOSHHBIMH KO3 dHULIH- 16 Hax
eHramu. JIuHeitHple HeomHOpomHble MuddepeHIanbHble YpaBHEHUS 2-TO F(%yzac)
TOpPSIJIKa C IOCTOSIHHBIMH KO3((DUIIUEHTaMH.
DneMeHThl KOMOWHaTOpHKH. Kitaccuueckoe orpeneseHue BEpPOSITHOCTH CO-
5 3 obrtust. [IponsBenenue u cymma coObITuii. Anredpa coobrtuii. @opmysna mosn- 19 AHanu3 cutyauui
: HOHM BeposiTHOCTH M (opmyna baiieca. HezaBucumble IMOBTOpPHBIE UCIIBITA- (3 wac)
HUSL.
HUTOI'O 104 16

4.5. KoHTpOJIbHBIE MEPONIPUATHS: KOHTPOJIbHAasA padoTa

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

st Habopa 2015, 2016, 2017 1T. B COOTBETCTBUU C YYEOHBIM IJIAHOM IIPEIYCMOTPEHO:
- KOHTpoJibHas pabota 1 yacTh 1 «DneMeHThl TMHEHHON 1 BEKTOPHOU anreopbi»,

- KOHTpOJibHas paboTta 2 yacTh 1 «DyHKIIMN HECKOJIbKUX EPEMEHHBIXY,

gacTh 2 «Hagama MaTeMaTHdecKoro aHajan3a;

yactb 2 «MuTerpan. AuddepeHunanbHble ypaBHEHUNY;
- KOHTpoJibHas paboTta 3 yacTh 1 «BeposTHOCTD CitydaiiHOTO COOBITHS,

gacTh 2 «MareMaThuueckasi CTAaTUCTUKA.

Hwxe npuBenens! 3aqanns KOHTPOJIBHBIX PadoT.

Konmponvnaa paboma 1 wacmo 1 «Inemenmuol 1uHeEUHON U 6eKMOPHOU AN2e0pbL»
Llenv: 1. Hayuntbcs paboTath ¢ MaTpULIaMU OTIPEIETUTENAMU, CUCTEMAMU JIMHEHHBIX YpaBHEHUH.

2. Hayuuthcs pemaTh 3aa4u IPaKTHUECKON HAIPaBICHHOCTH C IIOMOIIBbIO 0OBEKTOB

BEKTOPHOU anreopsl.
Cooeporcanue: 6 3amanuit

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

2. Pemmth cucTeMbl TMHEWHBIX YpaBHEHHI:

S5x, =3x, —x; =-1 3x,+x,—x, =3

a.q 2x, +x,—x3;=3 b.q 2x, +x;,-2x,=1 c

X, —x, +3x; =1 X, +X, =Xy +x, =2

3. Hamsr Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). Haiitu:
a. mmHy Mmeauansl CK tpeyronsauka ABC

X, —=3x,+x;,=0
2x,+5x, —x;=0

3x,—2x, +x;, =0
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b. Touky P, ornenstomyro Tperh orpeska AC, cunras ot C

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

4. Tauwt Touku A2, N;0),BIN-241),A3,—2N—-15.
a. naittu (AB+3BC, 2AB - BC)
b. BBIACHUTB, IPU KAKOM 3HAYEHHHU ¢ BEKTOPEI AB + qI’ 51 qA_C —~2A4B HEPIEHAUKYIAPHBI

C. HaiTH paboTy CHJIBI 7 ={-5, 2, — 1} mo mepeMenieHnIO TOYKH BIOJIb BEKTOpPA 24B - BC
d. waiita miomane tpeyronpanka ABC

5. HaiiTu nomaib napajenorpaMmma, OCTPOEHHOTO Ha BEKTOpax 5a4—Nb u a+b , €CJIU:
a. |a|=3, [p|=4, alb; bya=3i+2j-5k b=2i-2] &,

6. Jlana nupamuna ¢ sepunamu 4,(7; N; 4), A,(7; —1; N-2); 4,(3; N +3; 1), 4,(—4; 2; 1). Haiitu:
a. yron mexny pedpamu A A,, A A,;

b. o0beM nupaMuIbl; C. JUIMHY BBICOTHI, ONyIIEHHOH Ha rpanb A A, A;.

Konumponsnan paboma 1 ywacms 2 «Hauana mamemamuueckozo ananuzay
Llenv: 1. Hayuntbces paboTath ¢ QyHKIMSIMH.
2. HayauThCst BBIYUCISITH TTPEETIBI, IPOU3BOIHBIC, CTPOUTH MaKeThl TpaduKoB (YHKITUH.
Cooeporcanue: 4 3amanus
1. Beruncauthb mpenesnsl GyHKIUEI:

i 6x’ —5x° +4 b i xP —2x+1 " 2x—6
t R E e e —x+l ¢ lim—r—mr
o (x7 =3x)(2x" +5x) X —=x" —x+1 6+x—3
2n—4 4x
1 - -1
d lim| 202 e limSOS2X=Cosx folim——
n>o\ 13n—12 =0 ]—cosx =0 2tgx —sin x

2. Haiiti npon3BoaHyIO:

Q2x+1)-vx* —x 1 2w [ sin’® 21x
= b.y= arctg(e” - C. V=4Jtgd+——
Yy 2 Y 2\/5 g( A) Yy 4

X 21cos42x

2
x +1 6. y = 4w x= D)
x’ +4

5
c. y=arctgx +gln

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

x2
4. UccnenoBath GYHKIUIO U IOCTPOUTH Irpaduk:
; x* -1 3x-1
a y=x —x b. y=— c. y=—7
X +3 X
Konmponvnas paboma 2 yacme 1 « DynKyuu HecKOIbKUX NEPEMEHHBIX)
Hens: 1. Paciunputs nonstue pynkuuu. HayuyuThbest CTpoUTh KpUBBIE BTOPOTO MOPSIIKA
2. HayuntbCsl CTPOUTH MOBEPXHOCTH BTOPOTO MOPs/IKA U aHAIM3UPOBATh MIOBE/ICHHE
(GYHKIMHI 1BYX IEPEMEHHBIX.
Cooeporcanue: 4 3amanus
1. [TocTpouTh KpUBBIE BTOPOTO MOPSJIKA B OMHONW CHCTEME KOOPAUHAT.

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

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

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

£ 6. x +y° —4x+6y+9=0
2. ITocTpoUTh MOBEPXHOCTH

(x-1)° »* 2’ x* oy 7
AL S ) b — -2
4 4 9 16 9 4
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2. [octponts nMuHKM ypoBHs QyHkmmun z=f(X,y)

2 _2 2 2 +1 2
a. z:x—+M b. z=x-(y-5)° ¢ z=x+2y d. z:x——M
9 16 4 9
3. Haittn obnactu onpenenenus QyHKUMA: ¢ z =./y? —2x+4 b z= : 1 - ¢ z=arcsin(3x+y—2)

X =y
4. Haiitn monusiit quddepenumnan GyHKuun z = arcsin(x? + xy° + tx + 2¢)

Konumponsnan paboma 2 wacme 2 «Humezpan. /lugpghepenyuansusie ypasnenusn
L]env: 1. HayunThbcs BBINOJIHATH IEHCTBUE HHTETPUPOBAHUE
2. HayuuthCst mpUMEHATh UHTETPUPOBAHKE B MPUOIMKECHHBIX BEIYMCICHUSIX U TIPH pe-
meHuu auddepeHmaibHbIX YpaBHEHUN
Cooeporcanue: 4 3amanus
. [IpounTerpupoBath QyHKIIUN

—

x’dx e’ +8 sin x sin x

a|— b |———dx ¢ | ——dx d |——dx
J’\/5x3+3 j Vx J.\/3—cos2x J.\/3—cosx
d .
e. j ctg%x% f. J’(x2 +5x +6)sin 2xdx g jln(cos x)dx
sin” 3x
-2 1 3x*

h [ ————dx i | S dr k[ dx

X2 =2x+5 (x=5)(x"+2x+2) X —=x

. t Jxdx
2. Ionw3ysick Gopmyroit Hetorona-JIeliOHNIIA, BEMUCIIUTE OMPEIeEHHBII HHTErpajl I ﬁ .
4 VX —

3. Pemmmth nuddepeHnmanbabie ypaBHEHUS

xy'—y=0

xtxyty (y+xy)=0
xX’dy + (y— 1)dx =0
y'=Qy+1)ctgx

tg x -sin’ y dx = —cos’x -ctg y dy

oo oW

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

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

5 1
b =5y + by =xp(0) =, y'(0) =—.

1
c. y"+y=coslx; y(O):—E, y'(0) =1

Konumponsnan paboma 3 wacmo 1 «Beposmnocmeo cayuaiinozo coovimus
L]env: 1. HayunThcs BBIOMpaTh METOABI PELIECHUS 3a/1a4 10 TEOPUU BEPOATHOCTEN
2. Hayuutbcst cTpouTh anreOpbl cOOBITHIA, apryMEHTUPOBATh U aHAIU3UPOBATh PEIICHHE

Cooeporcanue: 7 3amaHuit
1. B ypae 5 mapos Gemnoro 1gera, 3 - CHHET0, 6 KEITOro.
a) U3 YpHBI I0CTalOT oAMH map. KakoBa BEpoOSTHOCT TOTO, YTO OH OebIii?
0) U3 YpHBI JOCTAIOT JBa miapa. KakoBa BepOSATHOCTH TOTO, YTO OHH XKEJIThie?
B) M3 YpHBI JOCTAIOT TpH mapa. KakoBa BEpOsSTHOCTb TOTO, YTO BCE OHU Pa3HOro LBeTa?
T') U3 YPHBI IOCTAIOT YeThIpe miapa. KakoBa BEpOsITHOCTh TOT0, YTO BCE OHU OJHOTO I[BeTa?
2. Pabouwmii obciykuBaer 4 craHka. BeposiTHOCTh OCTAaHOBKH B TE€UEHHE CMEHBI Y IepBOro cranka pasna 0,4, y BTo-
poro cranka -- 0,45, y tperbero —0,3, y yerBeproro — 0,34. Haiitu BeposTHOCTH OecriepeOoiiHol pabOThl B TEUCHUE
CMEHBI: a) BCEX YETBIPEX CTAHKOB; 0) TPEX CTAHKOB; B) TOJIHKO OTHOTO CTAHKA; T') XOTs OBl OZIHOI'O CTaHKA.
3. V¥ pebenka umeercs 10 kaprouek ¢ OykBamu A, U, O, 4, b, B, P, C, K, I1. Pe6cHOK, HE YMEIOITHIT UNTAaTh, BBIKJIA-
JIBIBAET B PsijI TIO YeThIpe OYKBBI. HaliTH BEpOSTHOCTH TOTO, YTO OH CIy4alfHO BBUIOXKHT cIIOBO «BOPSI».
4. VYV Iletu tpu mapku u3 I'epmanuy, a n8e mapku u3 CIIIA. A y Camu nare mapok u3 I'epmanuu u tpu u3 CIIA.
[ers yramun ogny Mapky y Camim ¥ mojoxui cede B Kisiccep. A IOTOM Haydall XBacTaThCs MOAPYKKE W HAYraJl BhITa-
LU OAHY MapKy. KakoBa BeposSTHOCTH TOr0, 4TO 3TO Mapka u3 CIIA?
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5. Ha cOopky mocTymaroT AeTaiu ¢ TpeX aBToMaToB: 25% - ¢ mepBoro aBromarta, 45 % - co BToporo, 30% - ¢ TpeThbe-
ro aBTomara. [lepBbrit aBTomMat nomyckaer 0,1% Opaka, Bropoii —0,2%, Tpetnit -- 0,3%.Haiitn BepoaTHOCTH TOrO, YTO
HeCTaHJapTHas JIeTalb, IIOCTYIHBIIAs HA COOPKY, ClleJlaHa BTOPHIM aBTOMAaTOM.
6. Tpwu crpenka Npou3BeNN MO OAHOMY BBICTPEILY 110 MUIIEHH. BeposSTHOCTh IOpaKEHHsT MUILIEHN KaXKIBIM CTPEITKOM
paBna 0.8. HaiiTi BepOsSTHOCTH TOTO, YTO: a) TPU CTPENKA MOPAa3sIT MUILEHb; 0) JBa CTpeliKa MOpa3siT MUILEHb; B)
TOJIBKO OJIMH CTPEJIOK MTOPAa3UT MUIIEHb; T) XOTS OBl OJIMH CTPENIOK MOPA3UT MHIICHb.
7. JlecaTh cTpenKoB cenaiy MO OAHOMY BHICTpeNy IO MHUIleHU. BeposTHOCcTh mpoMaxa kaxaeM - 0,2. Haittu Bepo-
SITHOCTB TOT'0, YTO XOTs OBI TPOE ITOTIAIIH.
Konmponovnas paboma 3 wacme 2 «Mamemamuueckas cmamucmuxa,
Ienw: 1. Hayunthcs 00pabaThiBaTh BEIOOPOUHBIC JaHHBIC.
2. ITo3HaKOMHTBCS C BO3MOXKHOCTSIMU 1takeTa Excel mo o0paboTke qaHHBIX.
Cooepoicanue:
Jlana nBymepHas BeIOOpka oobema n=150.
J1y1s1 3a1aHHOTO MacCHBa YMCEI MPOBECTHU CIEAYIONIYIO CTATUCTUYECKYIO 00paboTKYy:
Jast kaxknoii mepeMeHHoM (17151 11 UHTEPBAJIOB):
OIPEeJIeIUTh pa3Max BBIOOPKH (3amucath GOpMYIy U pe3ysbTaThl BEIYUCICHHN);
JUIMHY WHTEpBaja (3anucath (OpMYITy U pe3yIbTaThl BEIYMCICHHN);
JIEBYIO U TIPABYIO IPaHHMIIBI HHTEPBAILHOTO psifia (3anucath GOpMYITy U pe3yIbTaThl BEIYUCICHU);
MOCTPOUTH UHTEPBAIBHBIH PsIII;
HaWTH 4aCTOTEI;
MIOCTPOUTH THCTOTPAMMY;
BBIYMCIIUTh TOYEYHBIE OICHKW: BBHIOOpDOYHAs CpeAHss, BHIOOpOUYHAs AWCIIEPCHs, UCIPABJIEHHAs BBHIOOPOYHAsS
JIICIIEpCHs, UCIIPaBJIEHHOE BHIOOPOYHOE Cpe/iHee KBaqpaTHYECKOE OTKIOHEHWE, aCUMMETpHs, JKCIece (3ammcarh Bee
(OpMyIBI M pe3yJIbTaThl BEIUUCICHU);
8. TIOCTPOUTD JIOBEPUTENILHBIE UHTEPBAIBI ISl MATEMaTUYECKOTO OXKHIIAHUS U CPETHETO KBaJPaTHYECKOTO OTKIIO-
HEHUS TeHepalIbHOM COBOKYIHOCTH NpH HanaexHocTsx 0,9 u 0,95, cpaBHUTH UX UIMHBI U YCTAHOBHUTH CBSI3b C BEIHYH-
HOH Ha/IS)KHOCTH;
9. MIPOBEPUTH MPABUIIO TPEX CUTM;
10. o rucrorpamme, aCHMMETPHH, KCIIECCY, MPABUITy TPEX CUTM BBIIBHHYTH I'MIIOTE3y O HOPMAJIBHOM pacrpese-
JICHUH TeHEepaIbHOH COBOKYITHOCTH;
11.  mpoBepuTh BHIABHUHYTYIO THIIOTE3Y 1O KpuTepuio xu-kBajpar (ITupcona) ¢ ypoaem 3nauumoctu 0,05.

N v =

s Hatopa 2018 r. B COOTBETCTBUHU € Y4€OHBIM IJIAHOM IPEYCMOTPEHO:

- KOHTpoJibHas pabota 1 yacTh 1 «DneMeHThl TMHEHHON 1 BEKTOPHOU anreopbiy,
yacTh 2 «Hagaa MareMaTH4eCKOTO aHAIU3a»;
qacTh 3 «OYHKINU HECKOJIbKUX ITEPEMEHHBIX)

- KOHTpOJbHas paborta 2, 4vacth | «uTerpan. luddepennnanbasie ypaBHEHUY;
yacTh 2 «BeposTHOCTH cilydyaifHOTO COOBITHSY,
yacTh 3 «MaTemaTuueckas CTaTUCTUKAY.

3aaHusl KOHTPOJIbHBIX padOT aHAJIOTUYHBI IPUBEIEHHBIM BbILIE.

Bbigaua 3amaHuii, npueM KOHTPOJIBHBIX PAaOOT MPOBOJUTCS B COOTBETCTBUM C KaJIeHIApHBIM
y4eOHBIM rpapuKOM.

Ounenka Kpurtepnun oneHKn KOHTPOJBHON padoThl
3auTeHo «3a4TeHo» CTaBUTCS NMPH YCIOBUU NPABUIBHOIO BHINOIHEHHS BCEX 3alaHUM.
He 3aureno Ecnu He BbInoHEHO XOTs OBl OZIHO M3 00s3aTENBHBIX 3aIlaHHM, TO CTYJEHT IToay4JaeT oueHKy «He

3a4TCHO» U HC JOIYCKACTCA K CEMECTPOBBIM KOHTPOJIBHBIM MEPOIIPUATUAM: 3aUCTy WIH DK3aMCHY
B COOTBCTCTBUU C y‘Ie6HI)IM IIJIAHOM.
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5. MATPHIIA COOTHECEHUSA PA3JIEJIOB YUEBHOM JUCIIUILINHBI K ®OPMHUPYEMBIM B HUX

KOMIIETEHIUAM U OHEHKE PE3YJIBTATOB OCBOEHUMSA JUCIIUITJINHBI

Komnemenyuu Buo
) Ouenka
Komnemenuyuu omn tep uac yueoHwix pesyomamos
Kon-60 : 3anamuii
Ne, haumenosanue Yacos
Pazoenoe OuCHyUNIUHbL OIIK-1 OIIK-2
1 2 3 4 5 6 7 8
1. JIuneiinas 1 BeKTOpHas anredpa 56 + + 2 56 JIk, I13 kp 1., 3ager
2. MaTeMaTU4YeCKHUi aHaIu3 232 + + ) 232 JIk, I13 kp 1, kp 2,
3a4eT
. T 7| - + +
3. Teopust BeposiITHOCTEH M Mare 108 ) 108 JIk, I13 Kp 3, FK3AMCH
MaTH4eCKasi CTaTHCTUKA
ececo uacoe | 396 198 198 2 198 - -
s nabopa 20182
Komnemenyuu 5 Buo Ouenxa
Komnemenyuu omn tep uac yueoHvix pesyomamos
Kon-eo : 3anamuii
Ne, haumenosanue Yacos
Pazoenoe OuCHyUNIUHbL OIIK-1 OIIK-2
1 2 3 4 5 6 7 8
1. JIuneiinas 1 BeKTOpHas anredpa 56 + + 2 56 JIk, I13 kp 1., 3ager
2. MaTeMaTU4eCKU aHaIN3 232 + + ) 232 JIk, I13 kp 1, kp 2,
3a4eT
. i - + +
3. Teopust BeposITHOCTEH M Mare 108 ) 108 JIk, I13 Kp 2. FK3AMCH
MaTH4eCcKasi CTaTHCTUKA
ececo uacoe | 396 198 198 2 198 - -
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6. IEPEYHEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA AJ
CAMOCTOSTEJBHOMN PABOTHI OB YUYAIOIINUXCS MO JUCIHUITJIMHE

a) IToaroroBka K JJeKIIMOHHBIM U NMPAKTUYIECCKUM 3aHATUAM

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

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

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

4. EmenbsiHoBa, H.B. PackpbsiTue HeonpeaeneHHocTel B npeaenax: Meroanueckue ykasaHus/
H.B. EmenbsinoBa, O.I". Jlapnonosa. — bparck: bpl'Y, 2009. — 49 c.

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

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

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

0) CaMmonoaroToBKa u caMoInpoBepKa

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

2. barunosa, T.I'. Maremaruka Y.2: Heonpenenennplii uurerpain. OnpeaeneHHblil HHTe-
rpai: cOopHuk 3aaanuii u tectoB / barunosa T.I'., bexuposa P.C., Jlumyk E.B.— Bparck: 131-Bo
bpl'Y, 2011. —44 c.

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

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

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

Buo Konuuecm-
60
Ne Haumenoseanue uzoanus ani- sizemnan- | O0ecnenen-
mus Hocmb,
(Ix, 113, | P°%¢ ouo- (3K3./ yen.)
auomexe,
Kp) mT.
1 2 3 4 5
OcHoBHas1 JuTEeparypa
1. [Tucemennsiit, 1. T. KoHCIEKT TeKIMiA MO BBICIIEH MaTeMa- Vi
> . Kk, 113,
TrKe : moiaHb# kype / J. T. ITucemenHslii . - 10-e u3z., ucmp. 43 1
- M.: AUPUC-TTPECC, 2011. - 608 c. P
2. [lumnayes, B. C. Briciias MaTemMaTHka. y4eOHUK JUTsl BY30B /
B. C. Illumnaues. - 8-e u3a., crepeorur. - M.: Beicias mko- JIk, xp 390 1
na, 2007. - 479 c.
3. | Jlapuonosa, O.I'. BekropHas anrebpa B IpUMEHEHHH K JIU-
HEIHBIM 00BEKTaM Ha IUIOCKOCTH M B IPOCTPAHCTBE: Y ueo. Tk x 31 1
[Toco6ue as By3os / O.I'. Jlapuonosa, A.C. Jlapuonos, O.B. - kP
Jlazaps. — bpatck: bpl'Y, 2010. — 84 c.
JlonotHUTEILHASI JIMTEpPAaTypa
4. Hanko, I1. E. Briciias MaTemaTrKa B yIpaXHEHHUSIX U 3aa-
gax. B 2 4. U.1 :yueGHOe mocobue mis By30B / I1. E. Jlanko, JIx, 113, 38 1
A. T'. Ilonos, T.A. KoxxeBHrKoBa. - 6-¢ u3a. - M.: "Onukc 21 Kp
Bek",: Beicmas mkona, 2003 - 304 c.
5. Hanko, I1. E. Briciias maTemMaTnka B ynpaxxHEHUIX U 3a1a-
gax. B 2-x 1. Y 2: yuebuoe nocodue mas By3os / ILE. Jlanko,
A.I". ITonos, T.A. I}g(I))KeBHI/IKOBa. - 6-¢ 1/13;[}.] -M.: "OHI/Ji(C 21 I, xp 296 1
Bek", 2003 - 415 c.
6. | [uckynos, H. C., [Iuddepenumnanbroe u MHTErpaIbHOE UC-
yrcienus. B 2 1. T.1-2 : yuebnoe noco6ue ans Byzos / H. C. Tk x 189 1
[Muckynos. - u3a. crepeorutn. - M.: Uaterpan-IIpecc, 2003 - - kP
2004. T.1. -2003. - 415 c.
7. | Huckynos, H. C., luddepennmansHoe 1 HHTErpaIbHOE HC-
yrcienus. B 2 1. T.1-2 : yuebnoe noco6ue ans syzos / H. C. Tk 198 1
[uckynos. - u3a. crepeorutn. - M.: Uuterpan-IIpecc, 2003 - - kP
2004. T.2. -2004. - 544 c.

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

1.DnekTpoHHbIi Katajgor oubmoreku bpl'yY

http://irbis.brstu.ru/CGl/irbis64r 15/cgiirbis_64.exe? L NG=&C21COM=F&I121DBN=BOOK&P21DBN=BO
OK&S21CNR=&Z21ID=.

2. DnekrponHas oubnmoreka bpl'Y

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

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

4. DneKkTpoHHO-O0MONMMoTeuHas cucrema «M3naTenbcTBo «JlaHby

http://e.lanbook.com .

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

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

8. HanmonanpHas a5ektporHas ouonuorexka HOb

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

OOyuaromuiics 10JDKEH pa3paboTaTb COOCTBEHHBIH PEXHM PaBHOMEPHOI'O OCBOCHMS IUCIUII-
JIMHBI. HOHFOTOBKa CTyACHTA K Hpel[CTOﬂIHCI\/’I JICKIITUHN BKJIFOYACT B ceOst pAA BAXKHBIX ITO3HABATCIIb-
HO-IIPAKTHUYCCKUX 3TAIIOB:

— YTCHUC 3aHHCGﬁ, CACIIAHHBIX B IMPOLCCCC CIIyIIaHWSA W KOHCIICKTHUPOBAHHA HpGI[I)IIIYIHCI\/’I
JIEKIIMH, BBIHECEHHWE Ha TIOJIsI BCETO, YTO TpeOyeTcs MpU JajbHEWIeld paboTe C KOHCIEKTOM H
Y4€OHUKOM;

- TexHHU4yeckoe o(opmiieHHEe 3anucel (IIoaYepKUBaHUE, BbIJCICHNE [JIABHOTO, BBIBOJIOB, JI0-
Ka3aTeIbCTB);

— BBIIIOJHCHUC ITPAKTHYCCKHUX SaI[aHI/Iﬁ npenoaaBaTeid,

— 3HAKOMCTBO C MaTEPHAJIOM TMPEACTOSIIEH JIEKIINH M0 YI€OHUKY M JOTOJHUTEIHHOM JInTEepa-
Type.

AxTHBHas paboTa Ha JEKIMH, €€ KOHCIIEKTUPOBAHUE, POyMaHHas, [eJIeHANPaBICHHAs, CHC-
TeMaTH4ecKas, a rJIaBHOE - JOOpPOCOBECTHas M TIIyOOKO OCO3HaHHAs TOCHeayromas padoTa Has
KOHCITIEKTOM - Ba)KHOE YCIIOBHE YCIEITHOTO O0Y4EHUS CTYICHTOB.

9.1. Meroanueckue yKa3aHus J1Jis1 00y4aomMXCsl 10 BHINOJHEHUIO MPAKTHYECKUX 3aHATHI

[IpakTuueckue 3aHATHS O MaTEMAaTHUKE TO3BOJISIET CTYJIEHTY Oojiee TIIyOOKO pa3oOparbesi B
TEOPETUICCKOM MaTepHalIe U ONPEACIUTh CPEpPhl €ro MPaKTUIECKOro mpuMeHeHus1. OCHOBHAs 1IETTh
MPAKTUYECKOTO 3aHATHS — PA3BUTHE CAMOCTOSITEIILHOCTH CTy/eHTa. [I0AroToBKa K MPakTUYECKUM
3aHSATUSM COCTOUT B JOOPOCOBECTHOM aHAIU3€ TEOPETUUYECKOTO MaTepHaia, COCTaBICHUH KPATKUX
CIIPaBOYHHUKOB, CIIOBAPUKOB, CXEM, aIrOpUTMOB. KpoMme Toro, Bce JOMaIIHKUE 3aJaHus K ITpaKTHye-
CKOMY 3aHSITHIO JTIOJDKHBI OBITH BBITIOJIHEHBI, JIMOO MOJATOTOBJICHBI BOMPOCHI MPETOIaBaTEN0, pac-
KPBIBAOIIHME TPYIHOCTH B OCBOCHUU y4eOHOTO MaTepHaia.

IIpakTnyeckoe 3ansarue Nel JleiictBust Hag Matputamu. Beruncinenue onpenenureneid. Pemenue
CUCTEM JIMHEMHBIX ypaBHeHM MetonoM Kpamepa, meronom I'aycca. [leficTBus Hax BEKTOpaMmu.
CkansipHO€, BEKTOPHOE, CMEILIaHHOE ITPOU3BE/IEHUE BEKTOPOB.

Lenb: 1) HaydyuThCs BBINOIHATH JEHCTBUS HAJl MaTpULIAMU, BBIYUCIIATH ONPEACITUTENN, PElaTh
CUCTEeMbl JIMHEHHbIX ypaBHeHUN MeroaoM Kpamepa, meronom I'aycca. 2) HayunTbes BBINIOJIHATH
JNEUCTBHS HAJl BEKTOPAMH, HAXOJIUTh CKAISIPHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BEICHNE BEKTOPOB.

3aganue 1 BrImoaHUTE ACHCTBUS HAJl MaTpUIIAMU

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

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

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

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

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

3ananue 5 PemuTh crefyrouiue 3a1auu, UCHOJb3Yys MpaBuiia IeHCTBUN Ha/l BEKTOpaMH, (OpMyIIbl
CKaJIApHOT'0, BEKTOPHOI'0, CMCIIAHHOTO IMTPOMU3BCIACHUA BEKTOPOB.
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1. JlaHbI BepIIUHBI TPEYTOJIbHUKA A(_1,2,4), B(_4,2,0), C(3,_2,1)_ OrmpenenuTh ero BHYTPEHHUN yroil pu Bep-
muHe B.

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

3. VYOpocTuTh BhIpaKEHHUE (2; - j) . ] + (} - 2];) . l; + (; — 2];)2-

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

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

- — —

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

— -

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

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

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

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

[lopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLUUIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTUUECKOT 0 3aHATHS aHAJIOTHYHO.
PopmMa OTYETHOCTH: BBINIOJIHUTH 33JJaHUE B TETPAAM U IOKA3aTh IIPEIOAABATEINIO.

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

1 2 (0 =1 -2 3 1 1 -2 -3 2
D ' Dls 4 oo -3 1 [P 2 TN o3
3 4)\1 2 2 -2 0
2 -1 -5)|4 -4 5
3asanue 2 PemuTh ypaBHEHMsI, UCIIONIB3YS IIPABHUJIa BHIYMCICHUS ONIpeieuTeNneit

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

3amanue 3 Pemuth cucremy IMHEHHBIX ypaBHeHUH MeTo10M Kpamepa u metoaom ["aycca
3x+2y=5 X, +x,+x,=3 3 X, —x, =-1
;2 ;
6x+4y =10 2x, +2x, +2x, =6 2x,—2x, =5
3ananue 4 Pemuth cregyroniye 3a1a4uu, UCIOJIb3Ysl paBuiia IeHCTBUN Ha/l BEKTOpaMH, (GopMyIibl
CKaJIApHOT'0, BEKTOPHOI'0, CMCIIAHHOTO IMTPOMU3BCIACHUA BEKTOPOB.
1. Haiity 3nauenne { 1pu KOTOPOM BEKTOPHI ¢ = {2’—1’5} ,b = {t,4’2} ,C = {I,O,—l} 00pa3syroT JIEBYIO TPOHKY, a
00beM napaliernenunesa, OCTPOEHHOrO Ha HUX, PaBeH 33xy6.e0.
2. TTocTpouTs IpaMUIy C BEPITMHAMHI A(5’230)’ B(2,5,0), C(1’2’4)’ 0(0’0’0) M BBIYUCIIUTE €€ 00bEM, IIIOIAIh
rpaHd 4BC W BBICOTY, ONYIIEHHYIO HA 3Ty TPaHb.
PCKOMCHHaHI/H/I O BBIIIOJHEHUIO 3aJaHNi U IIOATOTOBKE K ITPAKTUYCCKOMY 3aHATHUIO.
PaCCMOTpCTB MIPHUMCEPLI BBINIOJTHCHUA aHAJTIOTMYHBIX SaI[aHI/IfI, INPUBCACHHBIC B JICKIUAX, B OC-
HOBHOU U JIOTIOJIHUTENBHON uTeparype. [[oAroToBUTh BOIPOCHI MPENOAABATEINIO.
OcHoBHas nuTeparypa

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

JlononHuTEnbHAS IUTEPATYypa
Hanxo, I1. E. Beiciast MmatemaTHka B ynpakHeHUsX u 3aaa4yax. B 2 1. Y.1 :yueOHO€E mocodue mist By30B / 1.
E. Hanko, A. I'. ITonos, T.4. KoxeBHuKOBA. - 6-¢ u31. - M.: "Onuke 21 Bek",: Beicmas mkoja, 2003 - 304 c.
KoHTpOoJIbHBIE BOMPOCHI JIJISI CAMOTIPOBEPKHU
1. Kakue neficTBUs HaJl MaTPUIIAMUA MOXHO BBIMOJIHATE? 2. Kakue (GopMysibl HCHOIB3YIOTCS IIPH BBIYKCIIC-
HHUH CKAJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO TIPOU3BEICHIS BEKTOPOB?
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IpakTnuyeckoe 3ansarue Ne2 [Ipenen ¢pynkuun. AcuMnrorsl rpaduka Gpynkuuu. IlpaBuna nug-
¢depeHuypoBanus U Tabauua npousBoaHbIX. MccnenoBanue QyHKIMU U [IOCTpOEHHE ee Trpaduka.
Kpussie 2-ro nopsaka. Yactaele npousBoHbie 1-ro u 2-ro nopsaka, Haubosnpliee u HauMeHbliee
3HaueHue QYHKIHMH JIBYX IEPEMEHHBIX B 00JIaCTH.

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

3aganue 1 Beruncnute npenest

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

lmT TS 1My o) }El—3x Txioor M

3ajanue 2 Jlns yka3aHHbIX (YHKIUI HAUTH aCUMNOTOTHI, HAWTHU MPOU3BOJHBIE, HCCIEA0BATh, IO-

CTPOUTH UX I'paduKu
3 2

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

1+ 3x? 2x+3

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

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

3asanue 4 HaliTu yacTHble MPOU3BOIHBIE

1w =2yx + 32322 4y =2 7. r = p’sin*

y y P (Y

y ¥ x x -z

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

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

X

3ananue 5 Halitu HamOoJsbliee 1 HaUMEHbIlIee 3HaUeHHE (PYHKIMU ABYX MEpPEMEHHBIX B 001acTu
1) JI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-5y  6) z+5=(x-1)"H(y+2)*
2) I 3x-4y-12<0, 3x+4y+12>0, 3x+12-y>0 a) z=Tx+dy 6) 14-z=(x-2)*+(y-1)*
3) [I: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-3y 6) z+5=(x+1)*+(y-2)’
[lopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLIHIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTHUECKOT0 3aHATHS aHAJIOTHYHO.
dopma OTYETHOCTH: BBINIOJIHUTD 33JJaHUE B TETPAIX U TIOKa3aTh MPEIo1aBaTeNio.
3ajiaHus Ui CaMOCTOSATENbHON pabOThI:

3aganue 1 Berunciours npenenm

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

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

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

CTPOUTH UX I'paduKu
2 4

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

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

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

o’u 0’u y
> =0, ecu u=arctg —.
ox oy X
PexoMeHnganuu 1no BbINOJHEHUIO 3aJaHUN U MOJITOTOBKE K MPAKTUYECKOMY 3aHATHIO:
PaCCMOTpeTB IMIPUMEPLI BBINTOJIHECHUA aHAJTOTMYHBIX SaI[aHI/Iﬁ, IMPUBCACHHBIC B JICKIIUAX, B OCHOBHOH U
JIOTIOJIHUTENIbHOU JIuTepatype. [loAroToBUTh BOMPOCH! MPETO1aBaTENIO.
OcHoBHas nuTeparypa
[Tucemennsriit, 1. T. KoHcnekt yeknuii mo BeIciiel mateMmartuke : moyHbid kype / 1. T. [lucemen-
HbIit . - 10-¢ w31, ucnp. - M.: AUPMC-TIPECC, 2011. - 608 c.
JlononHuTENbHAS IUTEPATYypa
Hanxo, I1. E. Beiciias marematuka B ylpakHeHUsAX U 3a1adax. B 2 4. YU.1 :yuyebHoe nocobue ais
By30B / Il. E. lanko, A. I'. [TomoB, T.5. KoxkeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bek",: Beicuras
mkoJta, 2003 - 304 c.
KoHTpoJibHBIE BOIPOCHI JUISl CAMONIPOBEPKHU
KaxoB nopsiiok neiictBuii npu BeraucieHuu npenena? Kakue MmatemMaTHdeckre HEONpeneIeHHOCTH CYIIecT-
By1oT? ChopMynupyiiTe npaBuiia ajisi PaCKPhITHS HEONPEACICHHOCTEH. 3aMuIInuTe TaOIHIly POU3BOIHBIX U
npaBwia auddepennupoanns. KakoB anroputM uccienoBanus GyHKIUU? B yem oTiMyMe HaXOXKICHUS
YaCTHBIX MPOU3BOIHBIX (PYHKIMH HECKOJIBKHX IMepeMeHHBIX? KakoB MOpsIoK NeHCTBUI NPU HAXOXKICHHH
HanOOJbIIEr0 U HAMMEHBIIET0 3HAaUeHHsI (QYHKIMU JIBYX IEPEMEHHBIX B 33/IaHHOM o0macT.?

3amanue 5 [1okaszate, 4TO

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

Henb: 1) Hayuutbea HaxoauTh HEONpeAEIEeHHbIA UHTETpall, IPUMEHITh METO]I 3aMEHbI IIepeMEH-
HOM M METOJ HMHTErpupoBaHus MO yacTsM. 2) OCBOUTh MHTETPUPOBAHUE CHELMAIBHBIX KIacCOB
¢byukuuil. 3) HayunTbes BBIUMCIATH ONpeAeieHHbIH uHTerpai. 5) Hayuutbcst npuMeHsTh reomMeT-
pUYECKHE MTPUIIOKEHHS ONIPEACIICHHOIO HHTErpaIa.

3aznanue 1 Haiitu HeonpeeneHHble HHTETPalbl

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

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

3ananue 2 HaiiTu HeomnpeieieHHbIe MHTETPaJlbl, UCIOJIb3YSI METOJ] 3aMEHBI [IEPEMEHHOMN

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

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

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

3ananue 3 HaiiTu HeonpeneneHHble HHTETPaJlbl, UCIOJIBb3YSI METO HMHTETPUPOBAHUS 110 YaCTAM
. 2 . 4—
jxezxdx J-xarctgxdx J.ex sin xdx J.hl(x +1)dx '[ xdx Jarcsm xdx J.e * cos2xdx J.\/ x In xdx

COS X

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

N
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3ananue 4 HTerpupoBath crielualbHbIe KIacChl (PyHKIUN

X x+2 3x° +2x+1
d. d.

Ix—zx Ix3—2x2 g j(x+1)2(x2+1) I\/E

cos’ xdx J- dx

J- x+1 J-x+\/—+\/_
\/3x+1 x(1-¥x)

4 .
J.cos xdx J.smzxcos3xdx J.

2
sin” x X 53X

sin —cos” —
2 2

3asanue 5 BoruncnuTh onpeneaeHHbIi I/IHTerpan

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

dx4J.

sin/xdx 5. J'\/_i

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

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

[lopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLIUIO U PACCMOTPETh MPHUBEACHHbIE B JEKIUU 00pa3Lbl
pelIeHus 3a1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTHUECKOT 0 3aHATHS aHAJIOTHYHO.

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

3ajiaHus Ui caMOCTOATENbHON paboThl: HailTu HeonpeieieHHbIEe U ONIpeAETICHHbIE HHTETPaJIbl

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

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

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

HOBHOU U JOTIOJIHUTENBHON uTeparype. [IoAroToBUTH BOPOCH! PENOAABATEINIO.

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

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

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

[lenp: Hayuutbecs ompenensTs TUN Au(EepeHINnaIbHOTO ypaBHEHHS, BbIOMpPATh CHOCOO €ro
pelieHus1, pemaTh, 3alUChiBasi OTBET B TpeOyeMoit hopme.

24



3aganue 1 Onpenenuts TUNbL TuddepeHIMaNbHbIX YpaBHEHUHM 1-ro mopsaka u pemuts ux. s
Ka)/I0T0 3aIKcaTh 00Iee pelieHue.

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

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

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

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

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

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

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

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

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

[HopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLUHIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a/1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTHUECKOT O 3aHATHS aHAJIOTHYHO.

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

3ajiaHus Ui CaMOCTOATENbHON paboThl: OnpenenuTs TUIb AU PepeHIuanbHbIX YpaBHEHUN U

pemuTh ux. s kaxaoro 3amnucarh 0011Iee perieHne
2

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

v cosx

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

10. y' +y=x+2e"y" -6y’ +8y =e" +e*

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

PaccmoTtpers nmpuMepbl BBINIOTHEHUST aHAJIOTMYHBIX 3a/IaHUM, ITPUBEJICHHBIE B JIEKIHIX, B OC-
HOBHOU U JIOTIOJIHUTENBHON uTeparype. [[oAroToBUTh BOIPOCHI PENOAABATEINO.

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

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

KoHTpoJibHBIE BOIPOCHI JUISl CAMONIPOBEPKHU

1. [Mepeuncnure Tumsl quddepeHIanTbHIX YpaBHEHHI IEPBOTO MOPSIIKA.

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

3. Kakoii crioco6 pelieHus: COOTBETCTBYET KKJOMY THITY TU(PepeHINAILHBIX YpaBHEHUH 1-r0 opsiika.
4. 3armummTe GOPMYITBI ISl pelieHus U epeHIHaIbHBIX YPaBHEHUI BTOPOTo MOpsiIKa.

5. Uto Ha3biBaercs mudpepeHInanbHbIM YpaBHEHHEM ?

6. Uto HaspIBaeTcs o0IIMM perieHreM quddepeHInaabHbIX YpaBHEHU?
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IpakTnuyeckoe 3ansaTue NeS Dnementsl koMOMHaTOpHKU. Kiaccuueckoe ompesesneHue BeposiT-
HocTH coObITus. [IponsBenenue u cymma coObituii. Anredpa coopiTuii. @opMyiia OJTHOM BEpPOSIT-
HocTH U (popmyna baiieca. HezaBucuMble MOBTOPHBIE UCTIBITAHUS.

[leas: HayuuThcs MPUMEHSTh NIPU PELICHUU 3334 3JIEMEHThl KOMOMHATOPUKH, KIACCHUECKOE OIpeIene-
HUE BEPOSTHOCTH COOBITHS, TEOPEMbI MPOU3BEACHNUE U CYyMMBI COOBITUH, (HOPMYJIy MOJHOW BEPOSTHOCTH,
¢dbopmyny baiieca.

3aganue Pemmth 3amaun

1) 8 pa3nuuHBIX KHHUT PACCTaBISIOT HayAady Ha OJHOH mosike. HaiiTu BepOsSTHOCTB TOTO, YTO JIBE OINpEIeeHHbIE
KHUTH OKaXKyTCSI PSIIOM.

2) BeposiTHOCTh TIOpa)XEHHUSI MHIIEHH JJIs1 HEKOTOPOTO cTpeika paBHa 2/3. Eciu npu nepBoM BhICTpelne 3a(hUKCH-
POBaHO IOMNaaHKe, CTPENIOK MTOyJaeT NpaBo Ha BTOPOM BBICTPEI 110 JAPYrol MUIIEHH. BeposTHOCTh mopaskeHus: 00enx
MHUIIeHeH pu ABYX BeIcTpenax pasHa 0.5. Halimure BeposTHOCTH MOpa)keHHUs BTOPON MHUILIEHHU.

3) JIBoe urpatoT B Urpy: u3 siuKa ¢ TpeMs OelbIMU U 4 YepPHBIMU IIapaMy TI00UEPEeIHO Hay/1auy BEIHUMAIOT IaphI
0e3 Bo3BpalieHus. [100eMBIINM CUUTAETCSl TOT, KTO IIEPBBIM BBITAIIMT Oenblii map. HaliTh BeposSTHOCTH BBIUTpHIIIA
JUISl UITPOKA, HAYMHATOIETO TIEPBBIM, M JUISl HTPOKa, HAYWHAIOIIETO UTPY BTOPBIM.

4) Cpenu OCTyIaroIUX Ha COOpPKY neTanei ¢ mepsoro cranka 0.1% OpakoBaHHBIX, co BToporo - 0.2%, ¢ TpeTbero
- 0.25%, c uerBeptoro - 0.5%. IlpousBogurensHOCTH UX OTHOCATCA Kak 4:3:2:1. B3dras Haymauy nerans okas3anach
cTaniapTHOU. Haliure BeposiTHOCTh TOTO, YTO OHA M3TOTOBJIEHA HA TPETHEM CTaHKE.

IopsIOK BBIMOTHEHUS:
1) Beigenuts oCHOBHOE COOBITHE 3amadyn. ONpenaenanTh, MPOCTOe 3TO COOBITHE WU cocTaBHOE (cioxkHoe). 2) Ecnu
OCHOBHOE COOBITHE MPOCTOE, HCIOIb30BATH KIACCHYECKOE OMpeIeNicHHe BepOsITHOCTH coObiTHs. 3) Ecmu ocHOBHOE
COOBITHE CIIOXKHOE, OMPENEeTUTh BUI U KOIHYESCTBO JIEMEHTAPHBIX COOBITHIA, YCTAHOBUTH COOTHONICHHUS MEXIY HH-
Mu. 4) CocTaBuTh anredpandecKkoe BIpaKeHUE, CBA3BIBAIOIIEE OCHOBHOE U dJIeMEHTapHoe coObITHs. 5) Halitn Bepo-
SITHOCTH 3JIEMEHTapHBIX CoOBITH. 6) Ha ocHOBaHMU 11.11. 3,4,5 BEIOpPATh HY)KHYIO JOPMYITY.
dopMa OTYETHOCTH: BBIMOJIHUTH 38JaHHE B TETPAJIH U [TOKA3aTh MPEMOJaBATENIO.
3aaHus JUIsS CaMOCTOSITEILHON PaboThI:
1. B HHCTpyMEHTaIbHOM SIIMKE HAXOMUTCS 15 cTaHmapTHBIX U 5 OpakoBaHHBIX AeTanei. W3 siuka Hayraa
BBIHUMAIOT OAHY AeTaib. HaliTu BEpOATHOCTB TOr0, YTO ATA ACTajlb CTaHAAPTHA.
2. Maurplm, He yMEIOITNI YUTATh, pacKiaabsIBacT B psa kaprouku ¢ Oyksamu A, T, E, @, H, O, K. Haiinure
BEPOSATHOCTH TOT'0, UTO OH CIy4aifHO BbUTOKUT ciioBo "KOH®DETA".
3. Habupas Homep TenedoHa, aboHeHT 3a0buT 3 TocienHrne NUQphL. W, MOMHS JHIIb, YTO OHU Pa3InYHbI,
HayaJl Habupath UX Hayaady. HaliTu BeposTHOCTB TOI'0, YTO OH C IIEPBOIO pa3a HabepeT HYKHBII HOMEP.
4. bBubnIMoTEYKa COCTOUT M3 JECATH PA3IUUHBIX KHHT. [ISTh KHUT - IETEKTUBBI, TPH - IPUKIIOYEHHS, JBE -
¢danTactuku. Hayraa BeiOpaHbl Tpu KHUTH. HaliTH BEpOSTHOCTH TOrO, YTO @) 3TO KHUTH O MPHUKITFOUCHHUSIX;
0)1Be (paHTACTUKU U OIHA TTPUKITFOUCHHSL.
5. B mexe ycr B npubope uMeercs Tpu He3aBUCHMMO YCTaHOBIICHHBIX CUTHANIM3aTopa 00 aBapuu. BeposT-
HOCTb TOT'O, 4TO B Cly4ac aBapuu cpaboTaer nepsblii paBHa 0.9, Bropoii - 0.7, Tperuii - 0.8. Hafiaure Bepo-
SITHOCTb TOT'0, UTO MPH aBapUH HE CpaboTaeT HU OJUH CUTHAJIN3aTOpP.
6. OrmpenenuTe BEPOSTHOCTh TOTO, UYTO B3sTas Haymady JCTallb OKAXXETCS BBICIIETO KavyecTBa, €CIIM U3-
BeCTHO, uTO 4% Bcell IpoIyKIKU sBIsieTcs: OpakoM, a 3/4 Bcex HeOpaKOBaHHBIX W3JIETHHA SBISETCS TPOIYK-
el BBICIIIETO KauecTBa.
7. BeposTHOCTh TOpa)KeHUs MUIICHU Ui HEKOTOpOro cTpenka paBHa 2/3. Ecnmu mpu mepBoM BBICTpele
3a(pUKCHPOBAHO TOMAJaHUE, CTPEIOK IMONydaeT MpaBO HAa BTOPOW BBICTPEI 1O IPYroi MuimeHdu. BeposT-
HOCTbH TOpaKEHUsI 00enX MHUIICHEH MpH ABYX BhicTpenax paBHa 0.5. Haiiante BeposSTHOCTh MOpPaKeHHS BTO-
POl MUILIEHH.
8. Ctpenok Mpou3BOAUT OAWH BHICTPEN B MHUIIICHB, COCTOAIIYIO M3 TPEX 30H. BeposATHOCTh monagaHus B
nepByio 30Hy paBHa 0.2, Bo BTOpyto - 0.15,. B TpeThio - 0.1. HaiiIuTe BEPOSTHOCTH IMpoMaxa 1o MUIIICHH.
PekoMeHIanuu 110 BHIMOIHCHHIO 3a/IAHUH U MOATOTOBKE K MPAKTHYECKOMY 3aHSTHIO:
Boly4uTh TOPAIOK JACHCTBHI IIPH ONpe/IeTIeHHN KOIHUeCTBa OIaronpusTHBIX M KOJHYECTBA BCEX BO3MOMKHBIX HCXOJIOB.
PaccMoTpeTh mpUMeEpBI BBHITIONHEHHS aHAIOTUYHBIX 3aJaHUH, TIPUBEICHHbBIC B JIEKIUAX, B PEKOMEHIYEMBIX HCTOYHH-
KaX, B OCHOBHO# U JIOMOMHUTENBHOI JuTepaType. [10roToBUTH BOMPOCH MPENOABATENIO.
OcHOBHas TUTEpaTypa
IMucemennsii, JI. T. KoHcrekT yieknuii o Beiciield Matematuke : nonueiid kype / JI. T. ITuceMennsiii . - 10-e u3.,
ucnp. - M.: AUPMC-ITPECC, 2011. - 608 c.
JlononHuTenpHas IUTEpPaTypa
1) danko, I1. E. Beicimast MaTeMaTHKa B yIpakHEHUsIX M 3a1adax. B 2 4. U.2 :ygyeOHoe nmocobue s By3oB / I1. E. [lan-
ko, A. I'. Tloros, T.S1. KoxxeBHukoBa. - 6-¢ u3a. - M.: "Onukc 21 Bex",: Beicin.mk., 2003 - 304 c.
2) Jlapuonosa, O.I". BepositHOCTh ciywaiiHoro coObitss. Meroaudeckue ykaszanus / Jlapuonosa O.I'., I'epaceBa C.A..
— Bbparck: 'OV BIIO «bpI'Y», 2008.- 48 c.
3) Jlapuonosa, O.I'. MaremaTtuyeckas cratuctika: yue0. mocooue / O.I'.Jlapuonosa, C.A. I'eBpaceBa. — 3-¢ u3. mepe-
pab. u mom. — bparck: 'OY BIIO «BpI'Y», 2008. — 66c.
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KOHTpOJIBHEIC BOMIPOCHI ISl CAMOIPOBEPKH

1. DneMeHTh KOMOMHATOPHKH: TIEPECTAHOBKY, COUYCTAHMUSI, Pa3MeIleHUs (OIpeICIICHIS, BEIYUCICHHE).

2. OmpIT, COOBITHE, BUIBI COOBITHI, 3aBHCHMOCTh, COBMECTHOCTD (OTIPEACIICHUS, TIPUMEPHI).

3. Kiraccudaeckoe onpeieieHne BepOsSTHOCTH COOBITHSI.

4. AnreOpa cOOBITHH: POCTOE COCTABHOE, CyMMa, TIPOU3BECHHE.

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

6. lloBropenue ucnbiTanuii: popmyna beprymmm, Teopemsr Myaspa-Jlamiaca (yci. mpuMeHeHus, POpPMyIIbI).

9.2. MeTonnueckne yKa3aHus M0 BbINOJHEHUI0 KOHTPOJILHOMH padoThl

KoHnTposnbHble paboThl MPEICTABIAIOT COO0N crI0co0 MPOBEPKH 3HAHUN CTYAEHTA, €ro yme-
HUH U npeamnojgaraloT MMCbMCHHBIC OTBCTHI HAa IMOCTABJICHHBIC BOIIPOCHI, 1100 caMOCTOSTEILHOE
BBINOJIHEHUE MPaKTUYECKUX 3aaaHuil. I1oaroroBka kK KOHTPOJIBbHBIM PabOTaM COCTOUT B OTBETCT-
BCHHOM BBIIIOJJHEHHUHM BCCX AOMAIIHHX 3aHaHHﬁ 10 AUCHUIIIIMHE U CaMOCTOSITCIbHOM Hpopa60TKe
OCHOBHOM U JIONIOJHUTEIbHOMN JIUTEPATyphl, @ TAK K€ PEKOMEHYEeMbIX HCTOUHHKOB.

Haunbonee npoayKTHBHOM SBISIETCS CAMOCTOSATENIbHAS paboTa B OMOIMOTEKE, TAe TOCTYIHBI
OCHOBHBIC U JOIOJHUTEbHbIE [1€YaTHbIE U AIEKTPOHHBIE HICTOUHUKHU.

HpI/I BBIITOJIHCHHUU IMPUBCACHHBIX BBIIIC pCKOMCHI[aLII/If/’I IMOATOTOBKA K 3a4YCTy U 3K3aMCHY
CBE/IETCsl K MOBTOPEHUIO M3YYEHHOT'O M COBEPILIEHCTBOBAHMIO HABBIKOB IIPUMEHEHMsI TEOpeTHde-
CKHMX MOJ0KEHUN 1 PA3JIMYHBIX METOAOB PCIICHUA K CTAHAAPTHBIM U HECTAHAAPTHBIM 3aJIlaHUSAM.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX ITPA
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA 11O JUCHUIITIMHE

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.
2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. ArtuBupycHoe nporpammHoe obecnieuenue Kaspersky Security;
4. Adobe Reader.

11. OMUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIAIIJIMHE

Buo Haumenosanue Ilepeuenv ocnoenozo 060opyoosanusn No JTk, NolI3
3aHaAmuUs ayoumopuu
1 2 3 4
JIk JlexuyroHHas ayguropus - -
113 JlekumoHHas aynuropust - -
Kp O6opynosanwue: 10 ITK i5-

2500/H67/4Gb (Monutop TFT19

YUwnranbHbii 3a1 Nel Samsung); mpuatep HP LaserJet )

P2055D

O6opynosanwue: 10 ITK i5-

2500/H67/4Gb (Mouutop TFT19

P Hurampretit san Nel Samsung); mpuraTep HP LaserJet )

P2055D
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Ipuiaoxenne 1

®OH/J OHEHOYHBIX CPEACTB AJI5s1 MPOBEJAEHUS
NPOMEXKYTOYHOU ATTECTALHUU OBYUYAIOLIUXCHA IO JUCIUIITIMHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne JJleMeHT
KoMmie- | komme- | Pasmen Tema DOC
TEHUUU | TEHUUU
OIIK-1 | BnajgeHu- 1.1 MaTpuupl, ocHOBHBIE HOHATHS, BUIBI NHmBuyanbHOE 3a1aHue
€M IH- s MaTpHull, 1eHCTBHS HaJl MaTPHUIIAMHU. UupmBunyansHoe cobeceno-
POKOi ] BaHue. Tect
obeit 5 1.2 Onpenenurenu 2-ro u 3-ro nopsukos, ux | VIHAMBHIYyaIbHOE 3a1aHNE
HO/ro- w CBOIMCTBA M BLIYHCIIEHHUS. MunuBunyansHoe cobeceno-
N s Banue Tect
TOBKOI z »
(6a30BbI- 1) 1.3 Cucrembl TMHEHHBIX areGpandecKux WnausuayanpHoe 3a1aHue
MU 3HA % ypaBHEHHH, OCHOBHBIE MTOHATHS, (POPMYJIbI WnnuBuayansHoe codeceno-
) ; Kpamepa, meron I"aycca. BaHHC
HUSMHA =
115 De = 1.4 Bekropsl, ocHOBHBIE TIOHATHS. CHcTeMa WnnuBuayansHoe cobeceno-
JUIA P s KOOpJAMHAT Ha IPsAMOH, Ha IUIOCKOCTH, B IIPO- BaHHC
LICHIA = crpasctBe. JIMHEHHbIE ONepaIiy Haj BekTopa- | 1eCT
HpaKTh- = MH, MX CBOHCTBA.
HecKux l: 1.5 CxanspHoe, BEKTOPHOE U CMEIIAHHOE WnausuayanpHoe 3a1aHue
3anaqB — HPOM3BEIEHHE BEKTOPOB, UX CBOHCTBA H BbI- WnpuBuayansHoe cobeceno-
obmacTu JUCIICHME. BaHUE
HH(I)OP- 2.1 ®yHKIWMA, OCHOBHBIC MTOHATHS, CIIOCOOBI WNupusuayansHOE cobeceno-
MallOH- 3amaHusl, npeaei QYHKINH, MaTeMaTHUCCKHE BaHUE
HBIX CHC- HEOMNpeAeIEHHOCTU U UX PACKPBITHE. Tect
TeM U 2.2 BeckoHEYHO Majble (PYHKIIMH, UX CPaB- NunuBuayanbpHOe 3a/1aHue
TeXHOJI0- HeHue, 1-i u 2-i 3aMedaTeNbHble IPENENbI, HunusuayansHoe codeceno-
ruii TaOJIMIa SKBUBAJICHTHOCTEH U €€ IPUMCHEHHUe. | BaHue Tect
2.3 OaHOCTOpOHHME MPENETBI, HEMPEPHIB- NunuBuayanbpHOe 3a/1aHue
HOCTb KIMUA. ACUMITOTHI rpaduka K- WNunuBuayansHOe codeceno-
OIIK-2 | cnoco0- yu rpaduxa yn Y
17178 BaHUE
HOCTBIO
2.4 3agauu, MpUBOAAIIME K HOHATHIO Tpou3- | Tect
UCIIOTb- BonHOW. [IponsBoaHas (yHKIUH, ONpeaese-
30BaTh HU€, TEOMETPHIECKHI U MEXAHMYECKHMH CMBICIT
3aKOHBI 2 2.5 TIpauna muddepeHunpoBanus, npous- WnpuBuayansHOE 3a1aHNE
€CTEeCT- = BOJIHAS CJIOKHOW (DYHKITMH, TAOJIHIIA TIPOH3- WunuBuayansHOe codeceno-
BEHHOHAa- 5 BOJIHBIX OCHOBHBIX 3JICMCHTAPHBIX (QYHKITHH. BaHUE
YUYHBIX ’§ 2.6 IIpousBoaHBIE BBHICIIUX MOPSIIKOB. WunuBuayanbpHOe 3a/1aHue
JIACITHII- § 2.7 OcHoBHBIC TeopeMbl muddepennmaibio- | Tect
o T'0 UCUUCITICHUS
JIUH B £
p O(I) ec- = 2.8 HeoOxomauMbIe U JOCTATOYHBIC YCIOBHS NunuBuayanbpHOe 3a/1aHue
CHOHATD 2 MOHOTOHHOCTH U 3KCTpeMyMa (pyHKIIMU WunuBuayansHOe codeceno-
o = BaHUE
HOM Jes-
p= 2.9 BpINyKJIOCTH, BOTHYTOCTh, TOUKH TIEpE- NunuBuayanbpHOe 3a/1aHue
TEIBHO- ~ ruba rpaduka QyHKIUU. WNupusuayansHOE cobeceno-
c1n, BaHME
HpuMe- 2.10 Anroput™m uccrenoBaHust QYHKIUH U WnpuBuayansHOE 3a1aHNE
HATH Me€- MOCTPOEHHE MaKeTa ee rpaduka. WunuBuayansHOe codeceno-
TOABI Ma- BaHUE
TEeMaTH- 2.11 ®yukuy, 3agaHHble HeIBHO. KpuBbie 2- NunuBuayanbpHOe 3a/1aHue
4eCcKoro TO MOPSIIKA: OKPYKHOCTb, DJUIUIIC, TUriepbona, | MHauBuayanpHOE cobeceno-
aHaIH3a U napabona. BaHUE
MOIEIH- 2.12 ®yHKIMY HECKOJIBKUX MEPEMEHHBIX, OC- NunuBuayanbpHOe 3a1aHue
poBaHus, HOBHBIC ITOHATUS, 00J1aCTh ONPEACIICHHS], T'eO- Bomnpocsr k 3auety
TEODETH METPUYECKUIN CMBICI.
qeci oro I 2.13 YacrtHbie Mpou3BOaHbIE 1-T0 U 2-T0 M0- NunuBuayanbpHOe 3a/1aHue
psnka, Hanbombiilee 1 HaMMeHbIIIee 3HAUCHHE Bompocsr k 3auety
SKCIICpH- (YHKIIMY TBYX IEPEMCHHBIX B O0JIACTH.
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MCHTAaJIb-
HOIo uc-

ciaeaoBa-
HUsA

2.14 HeonpezaeneHHbli UHTETpa, onpesesne-
HHe, CBOWCTBA, Ta0JINIA MHTETPAJIOB.

WnpuBuayansHOE 3a1aHKE
Bonpockl k 3auety

2.15 OcHoBHbIE METOIBI HHTETPUPOBAHUS: TIO
4acTsAM U IOJICTAHOBKOH.

WnauBuayansHOE 3a1aHKE
Bonpockl k 3auety

2.16 ParmonanbsHble ApOOH, OCHOBHBIE TIOHSI-

tust. [Ipocrelimme apoOH, MX MHTETPUPOBAHUE.

AJITOPUTM UHTETPUPOBAHUS PALIMOHATIBHBIX
JpoOei.

WnauBuayansHOE 3a1aHKE
Bomnpocsr k 3auety

2.17 UHTerpupoBaHre HEKOTOPHIX UPPALIUO-
HAJIBHBIX ¥ TPUTOHOMETPHUUECKUX (DYHKITHH.

WnauBuayansHOE 3a1aHKE
Bonpock! k 3auety

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

WnpuBuayansHOE 3a1aHKE
Bomnpocsr k 3auety

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

WnauBuayansHOE 3a1aHKE
Bonpockl k 3auety

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

WnpuBuayansHOE 3a1aHKE

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

WnauBuayansHOE 3a1aHKE
DK3aMEeHalMOHHBIE BOIPOCHI

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

WnpuBuayansHOE 3a1aHKE

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

WnpuBuayansHOE 3a1aHNE

3. TCOpI/Iﬂ BCpOﬂTHOCTCﬁ U MaT€MaTH4YCCKasl CTaTUCTHKA

3.1 DnemeHTH KOMOUHATOPUKH: OCHOBHBIE
OITpeJIeIeHUs], IBa NpaBHjIa KOMOHMHATOPHKH.

WnpuBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

3.2 CnyJaiiHble COOBITHS, UX BHIIBI, KIIACCH-
YeCKOE ONPECTICHUE BEPOSITHOCTH COOBITHS.

WnauBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

3.3 Aunre0pa coowrtuii. [IponsseneHue u
CyMMa COOBITHH.

WnpuBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

3.4 ®dopmyna MOIHON BEPOATHOCTH U Hop-
Mynsl baiteca.

WnauBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

3.5 He3aBucumMble NOBTOPHBIE UCIIBITAHUS.

WnauBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

3.6 Cnyyaitnas BenuuuHa. OCHOBHBIE MTOHSI-
Tus. OyHKIUA pacnpeneacHus U GYHKIHS
TUIOTHOCTH PaCIIpe/IeIeHuUsI.

WnpuBuayansHOE 3a1aHKE
DK3aMEeHalMOHHBIE BOIPOCHI

3.7 YucnoBsle XapaKTEePUCTUKHU CIydaifHOM
BEJIMYUHBIL. 3aKOHBI pacIipeesIeHNs Helpe-
PBIBHOM ClTyyailHOM BETUYUHBI.

WnauBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

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

WnauBuayansHOE 3a1aHKE
DK3aMEeHalMOHHBIE BOIPOCHI

3.9 Cratuctuueckue OLEeHKH apaMeTpoB
reHepabHOM COBOKYITHOCTH

WnauBuayansHOE 3a1aHNE
DK3aMEeHallMOHHBIE BOIPOCHI

3.10 Cratuctudeckue pacueTsl B podeccuo-
HaJIBHOU cepe

WnpuBuayansHOE 3a1aHNE
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2. 3K3aMeHaHI/IOHHbIe BOIIPOCHI, BONIPOCHI K 3a4€Ty

Komnerenunu Ne m
Ne 1 BOIIPOCHI K 3AYETY
HAaHMeEHOBaHMHeE
n/n 1 cemecTp
Kon Onpenesienune pasaena
1 2 3 4 5
1. OIIK-1 | BmageHueM MUPO- 1. Marpuupbl, OCHOBHBIE MOHSATHS, BUIbI 1. Jluneitnas u
KO# o0111eii moaro- MAaTpHIl, A€HCTBHUS HaJl MATPUIIAMH. BEKTOpHas ajaredpa
TOBKO# (0a30BBIMH | 2 Ompenenutenu 2-ro v 3-TO TOPSAIKOB, UX
3HAHMSAMM) UL Pe- | cBOJCTBA M BBIYHCIICHHSL
IICHMS MPAKTHIC- 3. CucreMbl JIMHEHHBIX — ANTeOpPAMYECKHX
CKHX 337124 B 00- yPaBHEHHH, OCHOBHBIE IIOHATHS, (DOPMYIIBI
nacti MHOPMAIM- | Knavepa, meton [aycca.
OHHBIX CUCTEM H
cucTe 4. Bekropsl, ocHOBHbIE MoHATHA. CHcTeMa
TEXHOJIOTUI .
KOOpJMHAT Ha MPSMOM, HA IUIOCKOCTH, B IIPO-
cTtpaHcTBe. JIMHElHbIE omepaluyu Hajl BEKTO-
CIIOCOOHOCTBIO HC- paMH, UX cBOHCTRa
2. OIIK-2 | mosib30BaTh OCHOB- > -

HBIE 3aKOHBI €CTe-
CTBCHHOHAY4YHBIX
JUACIUILIMH B IIPO-
(heccroHaNbHOM
JeATETbHOCTH,
MIPUMCHATH METObL
MaTEMAaTUYCCKOI'O
aHaIM3a U MOJIEIH-
POBaHUSI, TEOPETHU-
YECKOro M JKCIIe-
PHUMEHTAIBHOIO
UCCIICIOBAHMUS

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

6. OyHKIMs, OCHOBHBIC MOHSTHS, CIIOCOOBI
3a1aHus, npeaen (QYHKIHYA, MaTeMaTHYeCKHe
HEONPEEIECHHOCTH U UX PACKPBITHE.

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

8. OMHOCTOpOHHHE MpeneNbl, HEnpPepbIB-
HOCTh (pyHKIMH. ACUMNTOTHI rpaduka QyHK-
1K

9. 3amaum, NPUBOJSIINE K MMOHSATHIO MPOM3-
BoaHoM. I[lpomsBomHas (hYyHKIMH, Ompenene-
HHE, TEOMETPUYECKMH M MEXaHUYECKHI
CMBICJI ITPOU3BOTHOM

10.TTpaBwna nuddepeHnnpoBanHus, MTPOU3-
BOJHAS CJIOXHON (YHKIMH, TaOJIulla IPOH3-
BOJIHBIX OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHIA.

11.TTpousBoaHbIE BBICIIHMX ITOPSIKOB

12.0cHoBHBIE TeopeMBI au(depeHITHaTBEHOTO
HCUHCITCHHSI

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

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

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

2. Marematnye-
CKHUH aHaINu3
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Ne n

Komnerenuuu
Ne BOITPOCHI K 3AYETY HaMMeHO-
n/n 2 cemecT BaHUe
Kon Onpenesienune P
pasaeiia
1 2 3 4 5
1. OIIK-1 | BiajeHHEeM IMIMPOKOH 00- 1. ®yukuuwu, 3agandeie HesBHO. Kpusble 2- | 2. MaTema-
el NoAroToBKoi (6a30- | ro mopsaKa: OKpPYXKHOCTb, JJUIMIC, THIEPOO- | THHECKUIH
BbIMHU 3HaHI/I$[MI/I) I pe- Ja, Hapa60na‘ aHaJIn3
HICHUS NPAKTUYECKUX 3a- | 2 DyHKIUKA HECKOJbKUX IEPEMEHHBIX,
a4 B 0bnacti nHpopma- OCHOBHBIC IIOHSATHUS, OO0JIACTH OIPEACICHUS,
HUOHHBIX CUCTEM U TEXHO- | reoMeTpHUYECKUI CMBICIL.
Jlorun 3.  YacTHble NpoM3BOAHBIE 1-r0 M 2-TO IIO-
psanka, HauOosblliee 1 HAaMMEHBIIICE 3HAUCHHE
2. OIIK-2 | ciocoOHOCTBIO UCIIOIB30-

BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUHBIX
JHCIUTUIMH B TPOQeCcCcHo-
HaJIbHOH NIeSITEIBbHOCTH,
NPUMEHSTh METObI MaTe-
MaTHYECKOI'0 aHaJIn3a 1
MOJIETUPOBAHHUS, TEOPETH-
YECKOr0 M IKCIIEPUMEH-
TaJIbHOT'O UCCIICAOBAHMS

(YHKIIMU IBYX MEPEMEHHBIX B 00JIACTH.

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

5. OcHOBHBIE METOIbI HHTETPUPOBAHUS: 10
YacTsIM M II0JICTAaHOBKOM.

6. ParmonanbHBIC IPOOH, OCHOBHBIE TOHS-
tus. [Ipocreiime apoOH, UX MHTErPUPOBa-
HUe. AJTOPUTM HHTETPUPOBAHHUS PalMOHAIb-
HBIX JIpOOCH.

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

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

9. JubdepeHunanbHple ypaBHEHHS, OC-
HOBHBIC MOHATHS, AU depeHnInaibHbIe ypaB-
HeHHs 1-ro mopsaKa ¢ pa3ieleHHbIMH U pas-
JIETISIFOIUMHECS TIEpEMEHHBIMH.

10. Opnnoponubie u nuHEHHbIE THddepeH-
ualbHble ypaBHeHus 1-ro nopsiaka. Judde-
peHIMaNbHbIC YpaBHeHHS bepHyu.

11. Teopus nMHEHHBIX OTHOPOTHBIX AU-
(bepeHIMaIbHBIX YPaBHEHUH 2-T0 MOpsaKa ¢
MOCTOSTHHBIMHU KOX()(pHIIMEHTAMH.

12. Teopus  IUHEHHBIX  HEOTHOPOIHBIX
mddepeHUaIBHBIX YpaBHEHUH 2-TO MOpsi-
Ka C MMOCTOSHHBIMU KOA(PHUIMEHTAMHU.

13. T'eomerpuveckre NPUIIOKEHHUS ONpese-
JICHHOTO MHTETrpaa.

14. ®yukuuu, 3aganHeie HessBHO. KpuBbie 2-
ro HOpsAKa: OKPY>KHOCTb, 3JUIMIIC, THIIEPOO-
Jia, mapadoja.

15. ®yHKIMH HECKONBKHX  IEPEMEHHBIX,
OCHOBHBIE TIOHATHS, O00JacThb OINpeIeeHMs,
FEOMETPUYECKUN CMBICIL.

16. Yactusie mpousBoaHbie 1-ro U 2-T0 mMO-
psnka, Hanbonbiiee M HanMeHbIIIee 3HAaUCHHE
(YHKIIMY IBYX MEPEMEHHBIX B 00IaCTH.
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Komnerenuun No
Ne 9K3AMEHAIIMOHHBIE BOITPOCHI
U HAaHMEeHOBaHHe
n/n 3 cemecTp
Kon Onpenenenue pasaena
1 2 3 4 5
1. OIIK-1 | BnageHueM IMPOKOH | 1. DmeMeHThl KOMOMHATOpUKM: OcHOB- | 3. Teopus BeposT-
o0mIel IOrOTOBKO! | Hble ONpe/esieHrs, ABa paBuia KOMOHHA- | HOCTEH M MaTeMa-
(0a30BBIMH 3HAHUS- TOPHKH. THYecKas CTaTH-
MH) JUISL PCIICHHS 2. CayuaitHble cOOBITHS, UX BHIbI, Kiac- | CTHKA
HPAaKTHIECKUX 3a71aY | cyyeckoe OIpENeIeHUE BEPOATHOCTH CO-
B o0yiacTH UHPOPMA- | GrrTwsL.
[HOHHBIX CHCTEM 1 3. AnreGpa coOwituii. Ilpoussenenue u
TEXHOIOTHH cyMMa COOBITHIA.
4. @opmyna TMOJHONW BEPOATHOCTH H
2. OIIK-2 | criocoOHOCTBIO HC- Py P

MOJIB30BATh OCHOB-
HBIE 3aKOHBI €CTECT-
BEHHOHAYYHBIX JTUC-
LUIUTMH B Ipodec-
CHOHAJILHOM Jiesi-
TETBHOCTH, ITPUMeE-
HATH METOJIbI MaTe-
MaTHYECKOTO aHaIN3a
1 MOJIETMPOBAHHUS,
TEOPETHIECKOTO 1
9KCIIEPUMEHTAITHLHOTO
HCCIICTOBAHUS

¢dhopmyisl batieca.

5. He3aBucuMble TOBTOPHBIC HCIIBITA-
HUSL.

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

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

8. CratuctHueckne pacuersl B mpodec-
cuoHaibHON chepe «TexHomormm u Iu-
3aiH MeOeHy.

9. CraTucTiyeckre OIEHKU MapamMeTpoB
reHEepaJIbHOM COBOKYIIHOCTH

10. YucnoBble XapaKTepHCTHKH CIy4ai-
HOW BETMYMHBI. 3aKOHBI pacHpereseHus
HEMPEPHIBHON CITy4ailHOW BENUYUHBI.

32




3. Onucanue nokasareJsjiell 1 KpuTepueB OLlEHNBAHUS KOMIIeTeHIIHii

IHoka3zarean Ouenka Kpurtepuun

3HaTh CBO0OOJHO M YBEPEHHO HAXOJIHUT IOCTOBEPHBIE HCTOUHUKH

OIIK-1 nHpopManum, onepupyeT MpeaoCcTaBIeHHOH HH(opMaIneH,

- BUZBI U CrIelU(HUKY UCTOYHUKOB OTJIMYHO BJIaJieeT HaBbIKAMH aHaJM3a U CHHTE3a HHOopMa-

JIOCTOBEPHOM MaTeMaTHYEeCKOMH LIMH, 3HAET BCE OCHOBHBIE METObI PELICHHsI PoOJIeM, Tpe-

nHpopmanmy, (yaeOHUKH, yaeo- JTyCMOTPEHHBIE Y4eOHOW MPOrpaMMOi, 3HAET THITUYHbIE

HBIE TOCOOHS, KOHCIIEKTHI JIEKIIHH, OTIUYHO | OIWMOKHK ¥ BO3MOKHEIE CIIOKHOCTH TIPU PELIEHAN TOU I

WHTEpHET, HAYYHBIE CTaTbH). WHO# 1Tpo0IieMBbl 1 crioco0eH BBIOpaTh U 3()h(HhEeKTUBHO pUMe-

OIIK-2 HUTH aJICKBaTHBIA METOJ PEIICHHUS KOHKPETHOMN MPOOIEMBI

- OCHOBHBIE MaTeMaTH4YeCcKHe Mo- win ydaeOHol 3aia4n. JIeMOHCTpHUpYeT Ha BEICOKOM YPOBHE

HATHS U METOJIBI UCCIIEIOBAHMUS, HaBBIKH BBITIOJIHEHUSI PACYETOB U BhIUMCIEeHUH. ['paMoTHO

cnenudrKy MaTeMaTHYECKUX CUM- HCMONB3YyeT MPH 3TOM BO3MOXKHOCTU BBIYUCIUTENBHBIX YCT-

BOJIOB, OCOOEHHOCTH ITPUMEHUMO- POMCTB ¥ MHPOPMAIMOHHBIX TEXHOJIOTUH.

CTH OCHOBHBIX MaTEMaTUYECKUX B GonbimHCTBE CitydaeB CriocoOeH BBISIBUTH JOCTOBEPHEIE

MIOHATUM U METO/IOB MCCIEI0BAaHUS WCTOYHUKU MH(POPMALUH, 00padoTaTh, aHATU3UPOBATh U

B Pa3HBIX HAYYHBIX 00JIACTSIX. CHHTE3UPOBATh MPEIIOKEHHYIO HH(OpMAIHIO, BHIOPATh Me-
TOJ| pelIeHusI IPOOIEMBbI M PEeHInTh ee. Jlomyckaer enuHnY-

Ymetnb Xopoto HBIE CEphE3HbIE OUIMOKK B PEIICHUH MTPOOJIEM, HCIIBITHIBAET

OIIK-1 CJI0’KHOCTH B PEJIKO BCTPEYAIOLIMXCS WIM CIOXKHBIX CIIydasx

-MCIOJIB30BATh PA3NUYHbIE HCTOY- petienus mpobJieM, He 3HAeT THITUYHBIX OIMOOK U BO3ZMOXK-

HUKH UH(OpMAaILUK B CB. padoTe. HBIX CIIOKHOCTEH MY PEIICHUH TOW MJIM UHOW POOIEMBI.

- OCYLIECTBIATH IleJICHANIPABIICH- JleMoHCTpHpyeT Ha TOCTATOYHOM YpOBHE HAaBBIKU BBINIOTHE-

HBI MOMCK MaTeMaTU4eCKOW HH- HUS pacueToB U BeIYMCIEHUH. V3penka CIonb3yeT Mpyu 3TOM

(dopManuy; MPOBOANUTH AHAIUTH- BO3MO)KHOCTU BBIYHCIUTENBHBIX YCTPOHUCTB U HH(pOpMAIIH-

yeckue 0030pbl  MH(pOpMAaLUH: OHHBIX TEXHOJIOTHUIL.

CTPYKTYpHpOBaTh, MHUHUMH3HPO- Jlonmyckaer omMOKH B ONpeIeNIeHNH JOCTOBEPHOCTH UCTOY-

BaTh, BBIJCIATH IVIABHOE, YCTAHAB- HUKOB MH(pOpMaIyy. JJeMOHCTpHpYeT Ha HU3KOM YpOBHE

JUBATh CBSA3M MEXIy 0a30BBIMH VioBe- CIIOCOOHOCTH IPUMEHATH TEOPETUUECKHE 3HAHUA K KOHKpET-

3JIeMEeHTaMU. HOMY (paKTHUECKOMY Marepuaiy. B oTAenbHbIX cirydasx cro-

OIIK-2 TBOpH- co0eH MpaBHIBHO PEIIaTh TOJHKO TUITMYHBIE, HAanOoIee yac-

- Ha OCHOBE HalileHHO# HHpOopMa- TeJIbHO TO BCTpEYArOLIHecs Mpo0iIeMsl, 3a/1a4i B KOHKPETHO# o0ac-

LMK BBIOMPATh ONTUMAJIBHBIN CIIO- TU. JIeMOHCTpHpYyeT Ha HU3KOM YPOBHE HaBBIKH BBITTOJTHEHUS

€00 peleHns MaTeMaTHIeCKOn PAcUETOB U BBIYUCIEHH.

IPOGJIEMBI MITH 33/1a4H; aHAJIU3H- HecmocobeH ocyiecTBIATh MOMCK HEOOXOMUMOM HHPOpMa-

pOBaTh MOJTYICHHBIC PE3YJIbTATBI U Heynos- UM, 00pabaThiBaTh HHGOPMAIIHIO, HE UMEET HABBIKOB aHAIIU-

J€JIaTb Ha UX OCHOBE BbIBOJBI. JeTBOPH- 3a M CUHTE€3a, HE 3HA€T METOJIOB PEIICHUS HpO6J‘IeM, 3azay, He

- 'PaMOTHO IIPUMCHSTHL OCHOBHBIC TeALHO MOJKET pemiaTh MpooeMbl, 3anaun. He BiameeT TeXHUKOH

MaTeMaTU4YeCKUE CUMBOJIBI, TIOHS- BEIYMCIICHUIA.

TUS ¥ METOZBI UCCIIEIOBAHUSL.

Baapers

OIIK-1

- IPUEMAMU BU3YaTU3alMK HH- 3ayteno | JlemoHCTpHpyeT OoJee MOMOBUHBI MMOKa3aTenel Ha Joc-

(opMmarmu: mpecTaBIeHUE B BUIE TaTOYHOM U BBEICOKOM YPOBHE

rpauKoB, CXeM, TaOJIHUIL.

OIIK-2

- HaBBIKAMHU PELICHUS 33134 U3

Pa3HBIX 00JacTeil MATEMaTHKH.

- HaBbIKAMH HCIOJIb30BaHUS BbI-

YUCIUTENbHBIX  YCTPOMCIB, MWH-

(OpPMaIIOHHBIX TEXHOJOTUH ISt

BBINOJTHEHHS BBIUHCIICHUH, .

oOpMIIEHHs Pe3yIbTATOB pellie- He 3aure- | JleMoHCTpupyeT OOJBIIMHCTBO MTOKa3aTelell Ha HeaoC-

HU 3a1a4. HO TaTOYHOM M KpanHC HU3KOM YPOBHE

- HaBBIKAMH MaTEMaTHYECCKOH 00-
paboOTKM pe3yNbTaTOB HM3MEPCHUN
U BBIYUCICHUW, TMPEACTaBICHUS
pe3yNbTaToB B TpeOyeMOM BH/IE.
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4. MeToanueckue MaTepHuaJibl, ONpeaACIAIIIME MMpoUcaAYPbl OCHUBAHUA 3Hal—ll/[l7[,
yMeHHﬁ, HABBbIKOB H ONIbITA J1€ATC/IBHOCTH

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

W3ydenue nucuuminabl MaremaTuka npeycMaTpUBaeT:

— JIeKUuH,

— MpPaKTUYECKHUE 3aHATHS;

— KOHTpOJIbHBIE PabOTHI;

— 3a4eT;

— DK3aMeEH;

— CaMOCTOATEIbHYIO paboOTy CTyAE€HTa B 00bEMax 4YacoB, COOTBETCTBYIOILUX Y4eOHOMY
IUIaHY HampaBiIeHUs.

B xone ocBoenust paznena 1 «JIuneiinas u BekTopHas anreOpa» CTYJAEHTbI JOJKHbBI YSICHUTD
UJed MaTeMaTU4YEeCKOro MOJIEIUPOBAHUS B MPOCTPAHCTBAX Pa3HBIX U3MEPEHUI U MPUMEHEHUs Me-
TOJOB JIMHEHHOHN ayireOpbl U TEOPUH BEKTOPOB B PELICHUH 3a/1a4 MPO(GECCHOHANIBHON MPAaKTUKHU.

B xone ocBoeHus pasnena 2 «MaremMaTH4eCKUN aHAIN3» CTYAEHThl OCBAaMBAKOT OCHOBHBIE
IIpUEMBbI U METObl IOCTPOCHHUS U aHAJIM3a JUHAMHUYECKHUX MOJIEIeH.

B xone ocBoenus paznena 3 «Teopus BEpOATHOCTEN M MaTeMaTHYECKasl CTATUCTUKA» CTY-
JIEHTBI 3HAKOMSATCS C CUTYallUSIMH CIy4allHOCTU U 3aKOHOMEPHOCTH U 3aKOHAMHU UX MPOSBIICHUS.

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

B nporuecce n3ydeHust JUCHUILIMHBL PEKOMEHIyeTCs Ha IEpBOM dTarie o0paTuTh BHUMaHUE
Ha CHelU(pUKYy MaTEMaTHYECKUX TEKCTOB U YMEHHE BbIOMPATh METO/Ibl PEIICHUS Pa3IMYHBIX 331a4.

OBnazneHue KIIOUYEBbIMU MOHITUSAMHU SIBJIIETCS OCHOBOM YCBOEHHUSI yueOHOTO Marepuana o
JTUCLUILINHE.

[Ipu moaroToBke K 3adeTy/sK3aMeHy 0cO00€ BHUMAaHHE HEOOXOJMMO YACIUTHh pPEeKOMEH/a-
UM U 3aMEYaHMsIM NpernojaBaTesel, BeAYyNX ayIMTOPHbIE 3aHATHS 110 AUCLHUIIIIMHE

B nponecce npoBeneHUs MPakKTUUECKUX 3aHATUNA MPOUCXOAMUT 3aKpeIuieHue 3HaHWM, Qop-
MHUPOBaHHE YMEHHI U HaBBIKOB IIPUMEHEHUS Pa3IMYHBbIX METOJ/IOB PEIIEHUsI CTaHAAPTHBIX MaTeMa-
THUYECKUX CUTYaLH.

CamocrosaTenbHyI0 pab0oTy HEOOX0IMMO HAYMHATh C YTCHHS JICKIIUH ¥ YICOHUKOB.

B nporecce koHCynpTanuu ¢ npenojaBaresnieM oOy4yaroUIuiics BISICHIET HaJln4yKe npo0esoB
B 3HaHMSIX U croco0ax pelieHrs pa3HbIX CUTYalUi.

Pabora ¢ nuteparypoil sSBiseTCs BaXKHEUIITUM 3JIEMEHTOM B NOJYYEHUH 3HAHUH O AUCLUI-
muHe. [Ipexne Bcero, HE0OX0IMMO BOCHOJIb30BaTHCS CIIMCKOM PEKOMEHAYEMOMW MO JTaHHOM AMCLH-
IUIMHE TUTEpaTypoi. JJONOTHUTENbHBIE CBEICHUS 110 U3Yy4aE€MbIM TEMAaM MOYKHO HAWTH B IEPUOIM-
yecKoil nmeuatu u MuTepHere.

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

AHHOTALIMSA

padoueii mporpaMMbl TUCHMUILIMHBI
MartemaTuka

1. Ilean u 3agaum AMCHUIIIMHBI

[enbto U3ydeHHs] JUCHMIUIMHBI SBISETCSA: 3HAKOMCTBO OOYYalOIIMXCS C MECTOM U POJIbIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOM KyJIbType W HUCTOpUU; (POPMUPOBAHUE JTUYHOCTH
oOyuarouuxcs, pa3BUTUE WX HMHTEIIEKTa U CHOCOOHOCTEH K JOTMYECKOMY U alrOPUTMHUYECKOMY
MBIILJIEHHIO.

OOyueHre OCHOBHBIM MaTEMaTUYECKUM METOJIaM MIPECIIECYET 1eJIb Pa3BUTHS CIIOCOOHOCTEM
MPUMEHATh cUcTeMy (yHIaMEHTAIbHBIX MAaTEMaTUYECKUX 3HAHUM JUIs UIEHTHUPUKALUU, popMy-
JIMPOBAHUSA U PELIECHUS TEXHOJOTUYECKUX MPo0ieM B 001acT NpoeccuoHanbHOM AEATEIbHOCTH, a
TaK)Xe OCYILECTBIATh MOUCK, XpaHEeHUEe, 00pabOTKy U aHanu3 WH(OpPMALMK U3 Pa3IUYHBIX UCTOY-
HUKOB U IIPEJICTAaBIISITh €€ B COOTBETCTBYIOILLEM BUJIE

3aiauy AUCUUIUIMHBI COCTOAT B TOM, YTOOBI HA IPUMEpPAX MATEMAaTUYECKUX IOHATUN U Me-
TOZOB IPOJEMOHCTPUPOBATh 00yUalOIIUMCS ACUCTBHE 3aKOHOB MaTEpUAIbHOIO MHpPA, CYLIHOCTb
Hay4yHOTO MOJX0/1a, CIeUU(PUKY MAaTEMAaTUKH U €€ POJIb B HAYYHO-TEXHHUUECKOM Iporpecce, a TaK-
&Ke co37aTh PyHIaMEHT MaTeMaTUYeCKOTro 00pa3oBaHusi, HEOOXOIUMBIN 1715 pa3BUTHUS Mpodeccuo-
HaJIbHBIX KOMIIETEHLUH U JUIsl U3Y4YE€HHUS MTOCIEIYIOMNX AUCIUIUIHH.

2. CTpyKTypa IMCUMILTHHBI

2.1 Pacnpenenenue TpyJ0€MKOCTH MO OTAEIbHBIM BHUJAM y4eOHBIX 3aHATHI, BKIIOYas CaMOCTOSI-
TenpHYyI0 padoty: JIk.-87 vac., [13-104 gac.; CP-205 gac.
OO6mast TpyI0€MKOCTh JUCIUIUTHHBI cOCTaBsieT 432 yaca, 12 3a4eTHBIX eIUHUIL

2.2 OCHOBHBIC pa3/Ieibl TUCIUTIITUHBI:

1. Jlunelinast u BEeKTOpHas anredpa
2. MaremMaTU4eCcKuil aHaIu3
3. Teopust BEpOSATHOCTEN M MaTEMaTHYECKAsI CTATUCTHKA

3. [lnanupyemble pe3yabTaThl 00y4eHUs (MepevyeHb KOMIeTeHIMi)
[Tponecc n3ydenus: AMCUMUIUTHMHBI HAMpaBjieH Ha (POPMHUPOBAHKE CIEAYIOMNX KOMIIETCHITHI:

OIIK-1 BnageHneM mupokoi oOuieil moAroToBKoi (0a30BbIMU 3HAHUSMU) JUISI PEIICHUS ITPaK-
TUYECKHUX 3a/1a4 B 001acT HH(POPMALMOHHBIX CUCTEM M TEXHOJOTHI

OIIK-2 criocoOHOCTHIO HCTIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUILIINH B
podeccuoHaIbHOM 1eATENbHOCTH, IPUMEHSATH METOAbl MATEMATUUECKOTO aHAJIN3a U MOJIEIHPO-

BaHMs, TCOPCTUYCCKOTI'O U OKCIICPUMEHTAJIBHOI'O UCCIICAOBAHHUA

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

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

1. B paGouyto mporpaMMy Mo IUCHUILIAHE BHOCATCS CIEAYIOIINE TOMOTHEHHUS:

2. B pabouyro nmporpamMmy 1o AUCIUIUIMHE BHOCSTCS CIICIYIONINE U3MEHEHUS:

[Iporokon 3acemanust kageapsl MaTeMaTUKU Ne 0T« » 20 1,

(paspabomuux)

3aBenyronuii kadenpoit

(noonucw) (®.1.0.)
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®OHJA OHEHOYHBIX CPEACTB AJA TEKYIIEI'O

I[Ipunoxenune 4

KOHTPOJIA YCIIEBAEMOCTHU 11O AUCHUITIJIMHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne DJIeMeHT ®OC
KOMIIe- KOMIIe- Pazgen Tema
TEHIINH TEHIIMH
OIIK-1 | BiageHueM . 1.1.MaTtpulibl, OCHOBHBIE MTOHSTHSI, BUIBI MATPUII, NeUCTBUS | Tect
LIMPOKOH S HaJ MaTPUIAMH.
o01eit & 1.2.0npenenuteny 2-ro U 3-ro NOPSAKOB, UX CBONCTBA U Tect
MIOJIT OTOB- % BBIYHCIICHHSI.
Koii (6a3o- ; é 1.3.Cucrembl TMHEHHBIX anreOpandeckux ypaBHEHHA, Oc- Tect Konrpons-
BBIMH 3Ha- w O | HOBHBIE MoHATHUA, hopMynsl Kpamepa, merox I"aycca. Hast paboTa
HUSAMH) g 3 1.4.BexTopbl, ocHOBHBIE MOHTH. CucTemMa KoopauHaT Ha | Tect
JUTsL petie- >§ MIPSIMOM, Ha IJIOCKOCTH, B IPOCTpaHCTBE. JInHelHbIe omnepa-
HMS IIpaK- é LMW HaJl BEKTOPAMH, UX CBOMCTBA.
THIECKUX - 1.5.CkansipHoe, BeKTOpHOe U cMeniaHHoe mnpousBeneHue | Tect KonTponb-
3aaa4 B BEKTOPOB, X CBOWCTBA U BHIUUCIICHHE. Hast paboTa
obmactu 2.1.DyHKIUSA, OCHOBHBIC MOHATHSA, CIIOCOOBI 3amaHus, mpe- | Tect
uH(popma- Jen (YHKIMM, MaTeMaTHYECKUE HEONpEeNeNeHHOCTH M HUX
ITHOHHBIX pacKphbITHE.
CHCTEM U 2.2.beckoHeyHO Manble GYHKIMH, UX cpaBHeHue, 1-it u 2-ii | Tecrt
TEXHOIO- 3aMedaTesbHbIe Peenbl, TabMHIa SKBUBAICHTHOCTEH 1 ee
an pUMEHEHHE.
2.3.01HOCTOpOHHHE TIpeeNnbl, HemnpephlBHOCTh (yHkuuu. | Tect
OIIK-2 | criocobHo- AcuMnToTsl rpaduKa QYHKIMHY.
CTbIO He- 2.4.3a1aum, TPUBOSINIKE K TOHATHIO pou3BogHON. [Ipous- | Tect
TOJB30- BOJHAsA (PYHKIMH, ONpeJesieHne, TeOMETPUUECKHd 1 Mexa-
Bath OC- HUYECKHUI CMBICI IPOU3BOTHOM,
HOBHBIC 2.5.11paBuna auddepeHnmpoBanus, npousBonHas ciaoxHoi | Tect KonTposs-
SaKOHBI (yHKIMHM, TaONIUIIA TPOU3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX | Has pabora
€cTecT- 0 bymKrwmii.
BCHHOHA- = 2.6.ITpon3BojIHBIE BHICITUX MOPSIKOB. Tect
YHHBIX = 2.7.0cHOBHBIE TeopeMbl T (hepeHIINaTEHOTO UCHUCITCHUSI Tect
JZI[E;H]:IH- E 2.8.HeoOXoauMble M JTOCTaTOYHBIC YCIOBHS MOHOTOHHOCTH | Tect
npodec- ? U 3KCTpeMyMa (QyHKIMH
=) 2.9.BBIITyKIIOCTh, BOTHYTOCTb, TOYKHM Heperuba rpaduka | Tect
CHOHAJIb- = Fa—
?:;LizZTH’ é 2.10.Anroput™m uccnenoBanus GyHKUuM U nocrpoeHue ma- | Tect UunuBuay-
TIpUMEHATS S KeTa ee rpaduka. aJbHOE 3aJ]aHKe
METOMbL ~ 2.11.dyuknum, 3amanubie HesBHO. KpuBble 2-ro mopsiaka: | MaauBumyanbHOe
MATEMATH- OKPYXXHOCTb, AJIIHIIC, ThnepOona, napadona. 3a/laHue
4ecKOro 2.12.®yHKIIMM HECKOJBKUX IEepPEMEHHBIX, OCHOBHBIE MOHA- | Tect
AHANH3A 1 THsI, 00JIACTh ONpEIeNICHNs, TEOMETPUYECKHI CMBICII.
MOJIEITH- 2.13.Yactaple npousBojaHbie 1-ro u 2-ro mopsiaka, Hau- | Tect MunuBumy-
poBaHu, Oornblliee W HauMEHbIllee 3HAUYEHHWE (YHKIMU JABYX IIepe- | albHOe 3aJaHue
TeopeTH- MEHHBIX B 00/acTH.
YeCKOro u 2.14.HeonpeneneHHbl MHTETpall, ONpeieleHue, cBoiicTa, | Tect
SKCIIEPH- Ta0JIMIIa OCHOBHBIX MHTETPAJIOB.
MEHTAIb- 2.15.0cHOBHBIE METOABI MHTETPUPOBaHUA: Mo dacTsM u | Tect
HOT'O HC- TIOJICTAHOBKO.
clenoBa- 2.16.ParmonansHble 1podu, ocHOBHBIE mMoHsATHA. IIpocreii- | Tect
HUS mye JApoOu, UX MHTETPUPOBaHUE. AJITOPUTM WHTErPUPOBa-
HUSI PALIMOHAJTIBHBIX POOEH.
2.17 MnTerpupoBaHue HEKOTOPBIX MPPAaLMOHANBHBIX U TpU- | MHIuBUAYaIbHOE
TOHOMETPUYECKUX (YHKIUI. 3ananue Tect
2.18.0mnpeneneHHbld MHTErpal: oOIpeneneHue, cBoiicTBa, | MHauBuayaasHOE
¢dopmyna HeroTona-JIeliOHMIIa, METOIBI HHTETPUPOBAHHS. 3aganue Tect
2.19.'eomeTprdeckue NpUIOKEHUS ONpeleseHHOro uHTe- | MHauBuayaasHOE
rpaa. 3ananue Tect
2.20.InddepenunansHple ypaBHEHUs,, OCHOBHbIE MOHATHS, | MHIUBHAYaIbHOE
nuddepeHImaibHble ypaBHEHUS 1-ro mopsaka ¢ pasielieH- | 3amaHue Tect




HbIMU U pa3ACIAIOIUMUCA IEPEMCHHBIMU.

3. Teopust BepOATHOCTEH U MaTeMaTHdecKast

CTAaTUCTHUKaA

2.21.0qH0poHbIe U HHEHHBIE quddepeHranbHbIe ypas- Tect

HeHus 1-ro nopsinka. Jluddepenunansueie ypapueHus bep-

HYJUIN.

2.22. Teopust auHEHHBIX OAHOPOAHBIX MuddepeHunanbubix | Tect

ypaBHEHHH 2-r'0 MOps/IKa C MOCTOSHHBIMH KO3(QHIIneHTa-

MHU.

2.23.Teopuss JMHEHHBIX HeoMHOPOAHBIX auddepeHnuans- | Tect

HBIX YpaBHEHHH 2-TO MOpsAKa C MOCTOSHHBIMU Kod(pduum- | MHauBuayanbHOE
€HTaMU. 3aJaHue
3.1.01eMeHTBl KOMOHMHATOPUKH: OCHOBHBIE omnpeneneHus, | Tecrt

JIBa MPaBUIIa KOMOWHATOPHKH.

3.2.Cayuaiinple coOBITHS, MX BUABI, KJlacCUUecKoe ompere- | MHanBumyansHOe

JICHUC BEPOATHOCTHU COOBITHS.

3aganue Tect

3.3.Anrebpa coObiTuii. [Ipon3BeneHne U CyMMa COOBITHI.

Tect

3.4.®opmyra OIHOM BeposTHOCTH U (opMyitel baiieca. Tect

3.5.He3aBuCHMBIC TOBTOPHBIC UCIILITAHUS. WNuauBuayanbHoe
3ananue Tect

3.6.Cnyuvaiinas BenmuunHa. OcHOBHbIe ToHsTHA. DPyHkumsa | MHauBumyansHoe

pacrpejieneHus U QYHKIHS IIOTHOCTU paclpe/ieeHHus.

3aganue Tect

3.7.YucnoBbie XapaKTEPUCTUKU CIy4alHOM BEIMYUHBI. 3a-
KOHBI pacrpeeIeHUs HeITPEPHIBHOM CITyJaliHON BETUYNHBIL.

Tect

3.8.Ilpenmer u 3amaum Marematudeckoi cratuctuku. Oc- | Tecr

HOBHbIE 00BEKTHI U NoHsTHs. COOp MHpOpMAIUK U TIEPBHY-

Hast 00paboTKa BEIOOPKH.

3.9.Cratuctuyeckre OIEHKH MapaMeTpoB reHepaibHoi co- | Tect

BOKYITHOCTH

3.10.CraTucTrueckue pacuersl B npodeccnonansHoi chepe | MHanBumyansHoe
3aJlaHue

2. OnucaHne nokasareJsjied 1 KpUTepueB OLlEHNBAHUS KOMIIeTeHIIHii

Tak Kak TeKyII1il KOHTPOJIb IPOBOAUTCA B (POpME TECTUPOBAHUS U MPEJHA3HAUEH I IPOBEPKU
3HaHMUH caMUMU OOy4arOIIMMHUCS, TECT MOKET ObITh 3a4TEH WK HE 3a4TeH. B nanpHelinem cryneH-
ThI MOT'YT IOBTOPUTD MOTIBITKY BBIIIOJHUTH TECT IO TOUM TeMe, e Obuih 0OHapYKEeHbI POOEIbI B

€ro 3HaHHUAX.

IHoka3zarean Ouenka Kpurepuu
3Hath CBOOOJHO U YBEPEHHO HAXOJIHUT TOCTOBEPHBIE NCTOUHH-
OIIK-1 KM UH(POPMAIIHH, OIEPUPYET MPEIOCTABICHHOW HH(OP-
- BUZBI U Crieln(HUKY UCTOYHUKOB JOCTOBEPHON Malyei, OTJINYHO BIIa/IeeT HABBIKAMU aHAJIN3a U CUHTE-
MaTeMaTu4eckoi nHpopManuu, (y1eOHUKH, 3a UH(OPMAIIUH, 3HAET BCE OCHOBHBIE METO/BI PELICHUS
y4eOHbIe TOCOOHsI, KOHCIIEKTHI JIEKIIUH, HHTEp- npo0JieM, MpeyCMOTPEHHbIE Y4eOHOH POrpaMMOX,
HET, Hay4YHbIE CTaTbH). Jaureno | 3MACT THIMUHbIE OLTMOKY M BO3MOKHBIE CIIOKHOCTH ITPH
OIlIK-2 peLIeHUH TOW WIM UHOW MPOOJIEMBI U CIIOCOOEH BBI-
- OCHOBHBIE MaTEMaTHYECKUE TIOHSTUSI © METOIbI Opath 1 3PPEKTUBHO MPUMEHHUTH aJIEKBATHBIN METO/
HCCIIEIOBaHMS, CIIEIU(PHUKY MaTeMaTHYECKUX pelIeHus] KOHKPETHOW MPOOIeMBI MITK yueOHOH 3a/1a4u.
CHMBOJIOB, OCOOEHHOCTH MPUMEHUMOCTH OCHOB- JIeMOHCTpHUPYET Ha BHICOKOM YPOBHE HaBBIKH BBITIOJHE-
HBIX MaTeMaTUYECKHUX MOHSITUH U METOJIOB HC- HUS PACcUeTOB M BBIYHCIIEHUH. [ paMOTHO MCIIONB3YeT
CJIE/IOBaHUsSI B Pa3HBIX HAYYHBIX 00JIACTSIX. TIPU 3TOM BO3MOXXHOCTH BBIUYHCIIHTEIBHBIX YCTPOHCTB

MH(OPMAIIMOHHBIX TEXHOJIOTHI.

YMmern B GonbimHCTBE CitydaeB CiocoOeH BBISIBUTH JOCTOBEP-
OIlIK-1 HBIE UCTOYHHUKH UH(pOpManuu, 00padoTaTsk, aHATU3UPO-
-HCTOJIb30BAaTh PAa3JIMYHbIE WCTOYHHKH HHQOP- BaTh M CHHTE3UPOBATH MPEIIOKEHHYIO HH(POPMAIIHIO,
Malluu B CB. paboTe. BBIOpaTh METOJ] pelIeHus TPOoOIeMbl U peuTh ee. Jlo-
- OCYULIECTBIISITH IIEJIEHANPABIICHHBIN MOUCK Ma- MTyCKaeT eJMHUYHBIE CEPbe3HbIE OMMOKU B PELICHIH
TEMaTUYECKOH MH(OpMAIMHU; POBOJUThH aHAJIH- po0JIeM, UCIIBITHIBAET CJIOKHOCTH B PEAKO BCTpEUaro-
THUYECKHE 0030pbl MH(OpMalUK: CTPYKTYPUPO- LIMXCS I CIIOXKHBIX CITydasiX pPelIeHus poodieM, He
BaTh, MUHHUMHU3UPOBATh, BBLICISATH TJIaBHOE, yC- 3HAET THITUYHBIX OIUOOK U BOZMOXKHBIX CIOKHOCTEH
TaHABJIMBATH CBSI3U MEXIYy Oa30BBIMH dJIEMEH- TIPY pEIIeHUH TON WM MHOW NpoOiieMbl. JleMoHCTpupy-
TaMH. 3aureno | €T Ha JAOCTATOYHOM YPOBHE HABBIKU BEIOTHEHHS pac-
OIIK-2 YETOB W BbIUMCIeHUNA. V3peka ucnonp3yer mpu 5ToM
- Ha OCHOBE Hal/leHHOW MH(OpMAaNuK BEIOHPATh BO3MO)KHOCTH BBIYHCITUTENBHBIX YCTPOHUCTB U HH(OP-
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ONTUMAJILHEIN CII0c00 peuicHuA MaTeMaTu4c-
CKOM HpO6J'IeMI>I WK 3a1a4u; aHAJIM3UpPOBATh
TOJTYUYCHHBIC PE3YJIbTAThI U ACJIaTh HA UX OCHOBC
BBIBO/JIBI.

- 'paMOTHO IMIPUMEHATH OCHOBHBIC MaTEMAaTUYC-

MalMOHHBIX TEXHOJIOTUH.

CKHEC CUMBOIJIbI, ITIOHATHUA U MCTOJAbI UCCJICAOBA-
HUA.

Jlonyckaer ommMOKH B ONpEeNIEHUH JOCTOBEPHOCTH

HUCTOYHUKOB I/IH(bOpMaHI/II/I. ﬂeMOHCTpI/IpyeT Ha HU3KOM
YPOBHE CITOCOOHOCTH MPUMEHATH TCOPETUUCCKUE 3HAHUSA

Baanern 3aureno | K KOHKPETHOMY (dakTuueckomy marepuaiy. B oraens-
OIIK-1 HBIX CIIy4asix COCOOEH MPaBMIIBHO PelIaTh TOJIBKO TH-
- MpUEeMaMH BU3yaJIn3alui HHGOPMAIIUHU: TIPEI- MTUYHBIC, HAUOOJIEE YaCTO BCTPEUAIOLTHECS POOIIEMBI,
CTaBJICHHE B BUC Ipa)uKOB, CXEM, TaOJIHUIL. 3a/1ayM B KOHKPETHOM 0o0yiacTH. JleMOHCTpHUpyeT Ha
OIIK-2 HHU3KOM YPOBHE HABBIKU BBIIIOJIHEHUS PACUETOB U BbI-

- HaBBIKAMH PEIICHUS 3aa4y U3 pa3HbIX 001acTei YHCIICHUH.

MaTeMaTUKH. HecmocobeH ocyIecTBIATh MOMCK HEOOXOUMOM UH-

- HABBIKAMHU HCIIOIL30BAHMS BBIYHUCIUTEIHHBIX (dopmarmu, 00padaTeiBaTh HHOOPMAIIHIO, HE MMEET Ha-
YCTPOMCTB, MH(pOPMAIIMOHHBIX TEXHOJOTHH IS BBIKOB aHAJIM3a U CHHTE3a, He 3HAET METOJIOB PEIICHUS
BBITIOJTHEHHS BBIYUCIICHUH, 0()OPMIICHUS PE3Yiib- He 3a- po0JIeM, 3a/1ad, He MOXKET PellaTh Ipo0IeMbl, 3a1a4uu.
TaTOB PEUICHUS 3aad. YTEeHO He Brmaneer TeXHUMKOM BHIYHCIICHUM.

- HaBBIKAMH MAaTEMAaTHYECKOW 0OpabOTKH pe-
3yJABTATOB HM3MEPEHHH M BBIYMCICHUM, Npen-
CTaBJICHHUSI PE3YJIBTATOB B TpeOyEeMOM BH/IE.

@doHa TeCTOBLIX 3aJaHU

M0 TUCLHUILINHE
MartemaTuka

TEMATHYECKASA CTPYKTYPA TECTOB

N HaunmeHnoBanue N
Tema 3anaHus
pasaeiia paaeja 3aJaHus
1-3 JeiicTBus ¢ MaTpuamMu
4-6 Brruncnenune onpenenuresneit
7-9 Pemenne cucreM JTMHEHHBIX anreOpanueckux ypaBHEHHH
MaTPUYHBIM METOJ/IOM.
Jluneiinasg u 10-12 Pemenne cucreM JTMHEHHBIX anreOpanueckux ypaBHEHHH
1. BEKTOpHAasI aJi- meronoM ["aycca.
reopa 13-15 ba3zuc Ha mimockocTu U B ipocTpaHcTBe. PazioxeHne Bek-
TOpa 1o 0azucy
16 - 18 CxaJsipHOe MPOU3BECHIE BEKTOPOB
19-21 BexTopHoe npousBeieHIe BEKTOPOB
22 -24 CMelIanHoe MPOU3BEICHNE BEKTOPOB
5. MaremaTHyecKuii 25-28 0
aHATH3 PackpbITHE HEONIPEASICHHOCTEN BUIA 0 , ©, 00—
29-30 P . 1°
aCKpBITHE HEONpeIelICHHOCTe! BUIa .
25-30 [IpuMeHeHne S5KBUBAJIEHTHBIX BEIMYHUH IPU BBIYUCICHUU
TIPEJICIIOB
[IpousBonHbIe
31-33 Tabnuna HeorpeeIeHHBIX HHTETPAaJIoB
34-36 [NoaBenenue noj 3Hak auddpepeHIpaia, HUHTErPUPOBaHIE
TI0 YacTsIM
38-39 WHTterpupoBanne panmoHaIbHBIX Ipo0ei
40-42 WHTerpupoBaHie TpPUTOHOMETPUUECKHUX BBIPAYKEHUN
43-45 Beruncnenue onpeneneHHoro HHTErpana
46-48 Haxoxaenune miomaneit miockux Guryp
49-51 HaxoxaeHue niauH AyT IUIOCKUX KPHUBBIX
52-54 Haxoxnenne o0beMOB Tes BpallleHus!
55-57 HecoOcTBeHHbIH HHTErpasn
58-63 Bbruncrenrie 4acTHBIX IPOU3BOIHBIX.
Juddepennnan GyHKIMM qBYX NepeMEHHBIX
64-66 KacaTtenpHast II0CKOCTh U HOPMaJIb K IOBEPXHOCTU
67-69 Cxanspaoe nosie. [IpousBojiHast o HanpaBJIESHUIO.
70-72 DKcTpeMyM (DYHKIIUH ABYX IIEPEMEHHBIX
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YPaBHeHI/IH C pasaCIAromrMHUCs IMCPEMCHHBIMU

OnHOpOJIHBIE ypaBHEHUS

JIunelinsle ypaBHEHUs

73-77 YpaBHeHUs, JOMYCKAIOUIIe NOHIKEHUE MopsAaAKa

Jluneitnvie muddepeHmanbHble ypaBHEHUs! C IIOCTOSTHHBI-
MU ko3 dunmeHTamu

MCTOZ[ Bapualy NpoOU3BOJIbHBIX ITOCTOSHHBIX

2.1,3.1 DieMeHThl KOMOMHATOPHKH

1.1, 4.1, 11.1, N

Teopus BeposT- 13.1. 18.1 Anrebpa coObITHIA

HOCTEH 1 MaTe- 5.1, 6.1, 10.1 BeposTHOCTH COOBITHS

3. MaTHYecKas cTa- v
9.1,12.1, 19.1, | CnyuaiiHas BeTuIrHA
THCTHKA 20.1

(UTorosslii TecT) - =

7.1,8.1, 14.1, D71eMEHThI MATEMAaTHYECKOH CTATHCTUKU

15.1,16.1,17.1

TecToBbIe 3aMaHNA

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

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

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

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

3ananue 4. BEIOpaTh OJJMH BapUAHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

OnpenenuTens CyIECTBYET:

BapHUaHTbl OTBETOB:

1) TONBKO AJIs1 KBaAPATHBIX MAaTPULl  2) JJIsl IPOU3BOJIBHBIX MAaTPUIl 3) TOJBKO JJIsi MATPUIL BTOPOTO U TPETHETO

TOpAAKOB

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

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

33213“]/]6 7. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA
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5 1 -1 2

ITycTs 3 -1 , 6 . Torna perenreM MaTpU4HOTO YpaBHEHUS X +2B = A gpngerca
Martpuia
BapHUaHTbl OTBETOB:
5 1 7 -3 -7 -8
B B Y=ls o
, -1 -9) -9 -9)
3aganme 8. BEIOpATH OTMH BAPHUAHT OTBETA U3 MPEIAJI0KCHHOTO MHOXKECTBA
3 -5 0 1
=, 1) 2=l
Haiitu cymMMy 3J1eMEHTOB IEPBOIO CTOJIONA MATPHIIBI C=4-3B , TIe ,

BapUaHTbI OTBCTOB!
) 2 2)0 3) -5 4 -1

3aganue 9. BLIOPATH OUH BAPUAHT OTBETA U3 MPEITI0KEHHOIO MHOKECTBA
5 1 -1 2
A= B=

Hyers 3 -1 6 4

Torz[a peH_IeHI/IeM ManI/IlIHOI‘O ypaBHeHI/IH X - 3B = A SABJISACTCA ManI/IHa
BapI/IaHTBI OTBCTOB:
2 7 7 -3 -7 =8
X X

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

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

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

, TO:
BapHUaHTBI OTBETOB!:
1) BBOJUTCS OQHA CBO6OZ[HaH HCU3BCCTHaA 2) BBOIATCA TpU CBOGO[[HHC HCHU3BCCTHBIC
3) TaKas CUCTEMa HC MOKET UMETh PECHICHUC 4) BBOJATCSA ABC CBO6OI[HI>IC HCHU3BCCTHBIC

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

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

BapHaHTHl OTBETOB:
1) merox 'aycca 2) marpuunblii meton  3) meron Kpamepa

3aganme 12. BEIOpaTH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

CucTeMBI IMHEHHBIX YPaBHEHHM, Y KOTOPBIX YHCIIO HEU3BECTHBIX HE PABHO YMCIY YPAaBHCHUHU, PEIIAIOTCS:
BapHaHTbI OTBETOB!

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

3aganue 13. BHIOPaTH OMH BapUaHT OTBETA U3 MIPEI0KEHHOr0 MHOXkecTBa. basuc B IIPOCTPAHCTBEC 06pa3y-
IOT: BApHMAaHThI OTBETOB:
1) Tpu NTMHEHHO HE3aBUCUMBIX BEKTOpa  2) TPU KOMIUIAHAPHBIX BEKTOpPa 3) TPU HEKOMIUIAaHAPHBIX BEKTOPA
3aganme 14. BEIOpaTh OJMH BapUaHT OTBETA M3 MPEUIOKEHHOT0 MHOXKeCTBa. OOpa3yroT JIn BEKTOPHI
a=2i- 3J u b=5i - J Gasuc na mockocTu? BapUaHTbI OTBETOB:
1) Her 2) na  3) HyXXeH TPEeTUil BEKTOp

33213]1]/]6 15. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
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[pu kakux & u B BEKTOPbI a(2,a,-3) ; b(p.6.,6) OyayT nmapajienbHbl?
BapHaHTHI OTBETOB:

1)0523, p=4 2)a=—3, p=-4 3)a=—3, p=4

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

—

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

d)opMyJIa BBIYHCIICHUA CKAJIAPHOI'O MPOU3BEACHUA 3 MIPUMCHACTCA:

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

33213]1]/]6 17. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

—

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

12 12 12

DA, A ) o

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

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

3)

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

BekTopHoe npou3BeieHIEe BEKTOPOB 5(05, L 2)’ b (_1’ ﬂ > 6) paBHO HYIIO IIpU
BapHUaHThl OTBETOB:
1 1 1
a:—’ ﬂ:—3 a:——’ ﬂ:—3 a:——’ ﬂ:3
no 3 2) 3 3) 3

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

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

BeKTOpHOC IIPOU3BCACHUC BEKTOPOB
BapHUaHThl OTBETOB:

—10i —12 + 4k

paBHO

—107 +12 + 4k

)0 2) 3)

33)13“](]6 21. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
J11s1 BBIYMCIIEHUS BEKTOPHOTO MPOM3BEICHUSI BEKTOPOB MPUMEHsIETCs (hopmyra:
BapHaHThI OTBETOB:

—

i

=

axb =

%)

e (P I (S I ()
axb =

J

a2
1

b, b, by b by| |b b,

&8

Cl]
b,
D 2) 3)

3amanue 22. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOIO MHOXKECTBA

UToOBI IPOBEPUTH, OYIYT JU BEKTOPHI KOMIUJIAHAPHBI, HAJ0 WCIIOIH30BaTh: BAPUAHTHI OTBETOB:
1) uX BEKTOpPHOE NPOM3BE/ICHHE 2) MX CMENIaHHOE MPOU3BEJCHHE 3) MX CKAJSIPHOE MPOU3BEACHHE

3amanue 23. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOI'O MHOXKECTBA

BGKTOpLI a(a313_2)’ b(23331)’ C(—2,5,—3)
BapHaHTEI OTBETOB: 1)-2 2)2 3)0

33213“]/]6 24. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
VYKaxuTe onpeaerneHne CMENIaHHOTO TPOU3BEACHHUS BEKTOPOB
BapUaHTHLI OTBETOB:

KOMIUTaHapHBI Ipu & |, paBHOM

axb =ab, +a,b, + a,b,
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NV
X
Sy
I

a, a, a; abé=\b, b, b,
i-b =|a|-|p|-cos be =|axb|-c b, b, b e ¢ ¢
1) | | qD 3) 1 2 3 4) 1 2 3
x' -4
lim
3amanme 25. BLIGpaTL OJIVH BapUaHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA. BHIYUCTUTH 2 x—2
BapUaHTBI OTBETOB: 1) ®©  2) 2  3)4 4)0
. 36—x7
lim ———

3aganue 26. BEIOGPATH OIMH BapUAHT OTBETA U3 MPEIOKEHHOTO MHOXKeCTBa. BRIUMCINTE * 0 x+6
BapUaHTBI OTBETOB: 1) ®  2) -12 3) 12 4) 6

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

33213“]/]6 28. BLIGpaTL OJJMH BapHaHT OTBE€TA U3 NPECAJIOKCHHOIO MHOKECTBA
Vkaxure OIpCACIICHUEC OKBUBAJICHTHBIX OECKOHEYHO MaJIbIX npu X—a . BapI/IaHTLI OTBCTOB:
a(x)

lim——==1 lim——==0
1) a(x) = ﬂ(x)’ eciiu xl_l;rl} ﬁ(x) 2) a(x) = ﬂ(x)’ eciiu Xlirjﬂ(x) 3) a(x) ;ﬁ(x)’ eciIu Xir;ﬁ(x)

33213“]/]6 29. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA. Kaxkue u3 BI)Ipa)KeHI/Iﬁ HCBCPHBIC:
1 ~ X ~ ~ X~
HSINXZX oy X O e’ —1=x 1 x>0 GI8X=X () x>0 g e’ =2x p, x>0
BapHaHTEI OTBETOB: 1)B,c  2) a,B  3) a,e  4)B,e¢
3amanue 30. BHIOpaTh ONUH BapUaHT OTBETA U3 NPEUIOKEHHOT0 MHOXeCTBa. Kakue u3 BrIpakeHHi HEBEpHbIE:

a) e*;x’npnx—)O B) sinxzx’npnx—wr ) Z‘gx;x,r[pnx_)()E) e"—lgx’npnx—ﬂ)

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

dx

2

3aganue 31. BHIOPATH OJMH BAPHAHT OTBETA M3 MPEIOKEHHOr0 MHOKecTBa. HallTh mHTErpan = X +4x+8
1 x+2 Ll G+2)+2
—In————+
In|x*+4x+8/+C  arcig— —+C _

BApUAHTHI OTBETOB: 1) 2) 2 2 3) 4 |(x+2)-2

dx

x> +2x+6

3aganme 32. BHIOpATh OJMH BapUAHT OTBETA M3 MPEUIOKEHHOr0 MHOXKecTBa. HaiiTu uHTEerpan

L&D =51 - Lol
2 —arctg ——
In|x* +2x+6[+C 2) 2 (x+1)+q/5 3) /5 /5

BapHaHTEI OTBETOB: 1)

J- dx

3 . (2+4x)’
aJaHue 33. BI)IGpaTL OJWH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA. HaI/ITI/I I/IHTeraJ'I

BapHaHTbI OTBETOB!

-2 -2 -2
L@+ o G G T

C 3
) 5 ) 2 ) 2 Y In|(2+4x)’|+C

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

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

BapHUaHTbl OTBETOB:

3 c 2 3 3 3
cos’ x sin” x cos” x cos’ x cos” X
. +C ‘(—cosx)+C +C —

n 3 2 2y 3 3 3 4)

+C

o) _ el
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3aganme 35. BEIOpaTH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

tg*xdx
2
Hcnonb3ys MeTon noBeACHUS MO 3HaK Auddepennnana, Haitu - €0S X
tg5 X tg5 X
41g’x+C +C ln‘coszx‘+C s +C
BapHaHTEI OTBETOB: 1) 2) 3) 4)
3aganne 36. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
In* xdx
Hcnonb3ys MeTon noBeAeHUS MO/ 3HaK AuddepeHnnana, Hautu X
In® x In’ x 1
+C +C 2-—Inx+C

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

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

o | W
W | N

2
Haiitu nemyro yacts apodu 2x" -3 BapHaHTEI OTBETOB: 1) 3 2) 3) 1 4)

3aganne 38. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
2
X“+3x+2

X (x> +5x+7)

VYKakuTe BEPHOE Pa3IoKEeHUE Ipoou BapHaHThl OTBETOB:
x*+3x+2 A B Cx+D X 43 B Cx X143 4 B C
T2

2 7 = o — = =
1) (P +5x+7) x x7 X7 +2x+5 2) (T +2x+5) x* X +2x+5 3) X +2x+5) x x* xP4+2x+5

3aganne 39. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

2x +4
2 2
VYkaxxute BEpHOE pa3ioKeHHUE Ipoodur X7(2x7+5)
BApUAaHTHI OTBETOB:
2x +4 B C 2x +4 A B Cx+D
2 2 = — 2 2 2 =—+tt 2
¥ (2x" +9) x° 2x° 45 2 X (2x"+5) x x° 2x° 45

A

X

2x +4 A Bx+C
2h2 e 25 .

3) X (2x"+5) x° 2x°+5

332]3“](]6 40. BLIGpaTI) OJJMH BapHaHT OTBC€TA U3 NPECAJIOKCHHOIO MHOKECTBA
c 6
5 I sin” x dx
Kakoii criocob MPUMCHACTCA IJI1 HAXOXKACHUA HWHTCTpaia ?
BapHaHTHI OTBETOB:

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

332]3“]/]6 41. BLIGpaTI) OUH BapI/IaHT OTBETA U3 npez[,nomeHHoro MHO>XXECTBA. I[J'IH HaX0XXIACHUS I/IHTel"paJ'Ia
4cosx—sinx
[deosx-sinx

cosx + 6sin x npUMeHseTca: BAapHAaHTBI OTBETOB: 1) yHuBepcalbHAs TPUTOHOMETPUUECKasl OICTaHOBKA

X
Ig—=z
2 2) WHTErpUPOBAHUE IT0 YACTSIM 3) nmoxcraHoBka IgX = Z
. Isin7x-cos3xdx
3ananue 42. Haiitu naTerpan (MMeeTcs HeYeTHasl CTEIEeHb )
sin®x sin' x sin®x sin' x
- +C - + +C g 4
BAPHAHTHI OTBETOB: 1) 8 10 2) 8 10 3)sin” x—sin” x+C

JZ.(x3 +1)dx

3aganue 43. BHIOPATH OMH BapPHAHT OTBETA U3 MIPEJI0KEHHOr0 MHOYecTBa. BEIUUCIUTE !
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19 19 17

BapuaHTHI OTBETOB: 1) 4 2) 4 o 4 4

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

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

BapHaHTEI OTBETOB: 4) 1) @
S=[(L=fNdr [ f@)dv=F(b)-F(a)
2) ‘ 3) ¢

3
2
J. VO —x" dx
33213““6 45. BBIGpaTI) OUH BapI/IaHT OTBETA U3 npez[nomeHHoro MHO>XXECTBA. BI)I'-II/ICJ'II/ITI) -3

BapHaHTEI OTBETOB: 1) 0 2) 97 3) 47 4 6n
33Ha““e 46. BLIGpaTL OUH BapI/IaHT OTBETA U3 Hpe[[,]'IO)KeHHOFO MHO>XXECTBa
x = 2cost
" N y =3sint
HaI/ITI/I mIomaab (l)I/IprLI, OrpaHI/IquHOI/I SJIJIUTICOM
BApHAHTHI OTBETOB: 1) 6 2) 07 3y 37 4 27

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

— 2 —_ — —
Kakoii nHTErpas BeIpakaeT Imiomans GUrypsl, orpaHuueHHON napabooi y=x 4 U TpsAMOI y=2x-4 ?
BapHUaHThl OTBETOB:
2 2 2 2
[ —2x)dx [ex-xax  [(* —2x-4)dx [ —2x+4)dx
1o 2) 0 3) 0 4) 0

33213“]/]6 48. BLIGpaTI) OUH BapI/IaHT OTBETA U3 npez[,nomeHHoro MHO>XXECTBa
x =2cost

. " =3sin
Haiitu muiomans ¢purypbl, OrpaHUue€HHON JIITUIICOM {y 3sint

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

33213]1]/]6 49. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

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

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

BapHaHTEI OTBETOB: 1) ¢ 2) ¢

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

3) 4

3aganne 50. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

402) B(2.8),

A2
Kakoii MHTerpan BEIpakaeT JUTHHY IyTH Mapabomst > ~ 2X" o1 TouKn
BAPUAHTHI OTBETOB:

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

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

y =2x"

O TOYKHU

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

Kaxkoit nnTerpan BeIpakaeTt JUIMHY AYTU apadoJIbl
BapHaHThI OTBETOB:

OT TOYKHN J0 TOYKH
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3 3 9 3
J’2x2 dx J’\/1+4x2 dx IV1+16x2 dx J’\/1+16x2 dx
2) 1 4) 1

DR 3)°

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

BapHUaHTbl OTBETOB:
b

b b b

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

j.ﬁ-yz(x)dx

KakoB reomeTprueckuil CMbICI HHTErpajia ¢ ? BapuaHThl OTBETOB:
1) nepBooOpa3Hast GyHKIMK 2) IUIOMIAAb KPUBOJIMHEHHON Tpareun
3) oObeM Tena BpalieHus 4) uMHA IyTH KPUBOU

3ananue 54. BHIOpaTh OMUH BapUaHT OTBETA U3 NPEIUIOKEHHOTO MHOXKECTBA
Mo xakoit popmyre BeraucIsieTcs 00beM Tela BpameHust Bokpyr ocu OX?

BapHUaHThl OTBETOB:
b

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

1) 2) ¢ 3) « 4) «a

3aganme 55. BEIOpaTH OJMH BapUaHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA
0
dx

Beraucnuth HeCOOCTBEHHBIH UHTErpan ¢ BapuaHThl oTBeTOB: 1) 0 2) pacxomutcst 3) cxomurcst 4) 1

3aganue 56. BHIOpaTh OMUH BapuaHT OTBETA U3 NPEIUIOKEHHOT'O MHOXECTBA. BBIYUCINTD HECOOCTBEHHBIN HHTETPA
0

dx

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

3aganue 57. BHIOPATH OJMH BAPHAHT OTBETA M3 NPEIOKEHHOr0 MHOKeCTBa. KaKOW M3 MHTErpajioB Ha3bIBAECT-
Cs1 HECOOCTBEHHBIM? BapUAHThI OTBETOB:

R dx b
~ J.x3dx §xdx + ydy

3) 0 4) ¢

5
[Ge=1yax
1) = 2) 1

3aganne 58. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
VYkaxxkure ornpeereHie 4acTHON NPOU3BOIHOM 1O X:

BapHUaHTbl OTBETOB:

7' = 1lim Z(X+AX)—Z(X) 2" = lim Z(X+A)C)—Z(x)
1) x>0 Ax 2) T A0 Ax
2 = ljm ZX ARV 2 2% y) 2 i XA Y+ AY) — 2(x, )
3) T a0 Ax 4) T A0 Ax
3aganme 59. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
oz
z=2xy+6y° +4x Ox .

st pyHKIIMHN yKa3aTh
BapHUaHThI OTBETOB: 1) 2y+4 5 2y+12y+4 5 2x+d4 4y 2x+12Y

3aganne 60. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

0z

_ 2 v
Tt pymrman 2 = 2 10V H4X pranary 0y .
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BapUaHTHI OTBETOB: 1) 2y+4 2) 2y+12y+4 3) 2x+4 g 2x+12y

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

—_ L z
Jist pyHkumn £ = € yka3zaTh BTOPYIO MIPOM3BOJHYIO MO Y , T.€. 7'
Xy 2w 2 _xy 2 _xy

BapHaHThI 0TBETOB: 1) V¢ ) X € 3) ¥ € 4 Ve

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

x=2y z
yKa3aTh BTOPYIO MPOM3BOJHYIO IO ¥, T.e. 7 :

Jusa dyHKIMMN
2y -2y -2y -2y
BapHaHThI OTBETOB: 1) e 2) ~ 2.7 3) — 4. 4) 4et

3aganme 63. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA
"

= zZ

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

. 2 2 2
BapHaHTEI OTBETOB: 1) xS xy 2) X Smxy 3) X~ cosxy 4) X cosxy
33Ha““e 64. BLIGpaTL OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
C y x'—y +z'=4
OCTaBbTC YPABHCHUE KACATCIIbHOU IINIOCKOCTHU K IMTOBECPXHOCTU
BAPUAHTHI OTBETOB:

B Touke M(1,1,2).

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

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

3aganme 65. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

2 2
X" —yx +z" =4
CocraBbTe YpaBHECHUEC HOPMAJIHN K IMOBEPXHOCTU
BApUAaHTHI OTBETOB:

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

p ol -1 41 1 4 3 1 -1 4 4 1 -1 4

B Touke M(1,1,2).

3aganme 66. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

@(x,y,z) = O,TO'-IKa M(xoay()’z())

[oBepxHOCTH 3a/1aHa ypaBHEHHEM
€T ypaBHEHUE
O (M) (x—x)+DP (M) (y—y,)+DP (M) (z-2z,)=0
x( ) O) y( ) (¥ yo) (M) ( O) ? BapuaHTHI OTBETOB: 1)rpagueHt 2) mps-
MYI0, POXOJISIIYIO Yepe3 TOUuKy M, MmapajuienbHyIo IIOBEPXHOCTH 3) TPSMYI0, IPOXO/SIIYIO Yepe3 TouKy M, mep-
MEHAUKYJSIPHYIO K TIOBEPXHOCTH  4) KacaTeNbHYIO INIOCKOCTh K TIOBEPXHOCTU B TOUKe M

JIOKUT Ha 3Toil noBepxHocTH. UTO 3a1a-

3aganme 67. BEIOpPATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
ou(M
uM) _,

M (x z a
. 3aJaHo cKalspHoe Mmoie u(x, y,z) , TOUKa (%95 ¥92) U HAIpaBJICHUE a(l,m,n) . Iycts 0x . To-
r7a B JaHHOM HAIpPaBIIEHWHU B Touke M mose

BapHaHTEI OTBETOB: 1) yObiBaeT 2) Bo3pacTaeT 3) NOCTOSHHO  4) He yObIBaeT  5) He BO3pacTaer

3aganne 68. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKEHHOIO0 MHOXKECTBA

2
u=x+2y° -3z
BbruncnuTth Npou3BOAHYIO OIS Y 3 B Touke M(1,2,0) B HarpaBieHUHn EIUHUYHOTO BEKTOPa

1 2 4 29 16

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

2) IMpoOn3BOJHAA B JTaHHOM HAIIpaBJICHUU HE CYHICCTBYCT
33213““6 69. BBIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA. Yto YKa3bIBACT BEKTOP I'paJUCHTA

gradu = (u,,u’,,u’)

V4

? BapUaHTEI OTBETOB: 1) HampaBiieHUE, BOJIb KOTOPOTO II0JI€ IIOCTOSHHO  2) JIMHUU
ypOBHS  3) HarpaBiieHHE HauOOJIBIIET0 H3MEHEHUS Mol 4) CKasIpHOE MoJie

X
33213“]/]6 70. BBIGpaTB OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOI'O MHOKECTBA. Ecmu JJIA BCEX TOYCK ( > y) H3 HCKO-

. X, z(X > z(x
TOPOM OKPECTHOCTH TOUKH (X0, 7o) BEpHO (x.) I 0), TO TOYKA (X0, 7o) BapuaHTHEI OTBETOB: 1)
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o 2 v 3 Z(x’ y) 4 -
SABJIACTCA TOYKOU MUHHUMYMa SABJIACTCA TOYKOM MaKCUMyMa SABJIACTCA MUHUMYMOM (DYHKIIMH SIBJIS
€TCA HeOGXO[[I/IMBIM YCJIOBHUEM OKCTpEMYMa

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

A:Z” 'er _(er )2 >_0
Jlana pynkmus © = ¢ (4, 2) | Venonue Y » SIBJISICTCSl BapUAHThI OTBETOB:
1) mOCTaTOYHBIM IS CYIIECTBOBAHUS OKCTPEMyMa 2) HEOOXOIUMBIM JIS CYIIECTBOBAHUS SKCTpeMyMa 3) HeoO-

XOOUMBIM U AOCTATOYHBIM JIA CYHIECTBOBAHUA OKCTPEMYyMa 4) Takasd CUCTEMa BCCr/J1a HC UMCCT peIJ_IEHI/Iﬁ

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

!

z=2z z,
Hana dhyHKIIAS (x,7) . YcinoBue Y SIBJIIETCA BAapUaHTHl OTBETOB:

1) HEOGXOI[I/IMLIM 1 JO0CTATOYHBIM JIA CyIJ_IECTBOBaHI/IH 3KCTpeMyMa 2) HEOGXOI[I/IMLIM JJIA CyIJ_IeCTBOBaHI/IH Z)KCTpe-
MyMma 3) IOCTaTOYHBIM JUIS CYIIECTBOBAaHHS IKCTpeMyMa 4) Takas cucTeMa BCer/a He MMEeT PelleHu

3aganme 73. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKEHHOIO0 MHOXKECTBA
Kakwue u3 qaHHbIX TU(PEepeHIINATBHBIX YPaBHECHHUH SABIAIOTCS TUPPEPCHIINATBHBIMUA YPABHEHUSAMHE C Pa3aeIIsIOIH-

MHUCA HEPEMEHHI)IMI/I? BapI/IaHTBI OTBCTOB:
x

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

33)13]1]/]6 74. BLIGpaTI) OJWMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Kakue u3 JaHHBIX I[I/I(l)(bepeHHI/IaHLHLIX ypaBHEHI/Iﬁ SABJIAKOTCS I[I/I(l)(l)epeHHI/IaHLHLIMI/I YpaBHCHUAMMU C pa3aC/IAronin-

MUCsA HepeMeHHBIMI/I? BapI/IaHTBI OTBCTOB.:
s 0" , X7+ x
1)y * xy—x+2 2)(x—3x2)lnyafy+)/2)cc1bc:0 3) (x+x*)dx + yxdy =0 4)y Xy

3aganue 75. BEIOpaTh OVH BAPHAHT OTBETA M3 NPEUIOKEHHOIO MHOXKECTBA
4 p—
Haiiti o6mee pemenne muddepenmmanstoro ypapuerns » 2% =0
1
— _xz _ _ xz _ xz y = 2—
1))’—Ce 2)y—C e 3)y—Ce 5) 21O

BapHWaHTBI OTBETORB!:

3amanue 76. BHIOpaTh OMUH BapUaHT OTBETA U3 NPEIUIOKEHHOTO MHOXKECTBA
Kaxkue u3 cnenyrommx muddepeHnnaibHbpIX ypaBHECHUH TIEPBOTO TOPSIKA SBISIIOTCS OJHOPOI-
HBIMU? BapUAHTHI OTBETOB:

X4y X ey EEYES

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

3aganme 77. BEIOpPATh OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

y
y=r (—]
OnnopoaHoe nuddepeHnranbHOe ypaBHEHUE BHUIA X/ periaeTcst ¢ IOMOMIBIO TIOJICTA-
_ u(x) y

— - - = f(X) r_
HOBKH BapHMAHTHI OTBETOB: 1) 7 =u(x) v(x) v(x) gy x 4 V' =2(x)

Urorossiii Tect «Teopust BEposITHOCTEH 1 MaTeMaTnieckasi CTaTUCTHKA (oOpa3zelr)
BAPHAHT 1
1.1. Xo3sMH NMPOBOIUT PEBU3MIO B KHOCKax AuekceeBorl U EpodeeBoil. CoObiTHe A — oOHapyxeHa HeJocTada y
ArekceeBoii, coobiTHe E — 00HapyxeHa HenocTaua y Epodeenoii.
YTO 03HAYAIOT CIACAYIOUINE COOBITHS:
1) HenocTaua y odenx 2) HeJocTava TOJIBKO y OJHOU
3) HemocTaua XoTs OBl Y OTHOM 4) HenocTaua He OOHApY)KeHa y 00enx
a) AE+AE b) AE c¢) A+E d) AE e) A+E f) AE+AE g) AE+AE+AE
CocraBbTe ENOUKyY U3 (P U COOTBETCTBYIOMMX UM OykB. Hampumep, 1a, 2e, ...

2.1. Yucno A13oo MEHBIIIe Yucia AIZOO B...1) 102 paza 2)98paz 3)100pa3 4) 95pa3 5) onu paBHHI
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3.1. [lna pemenus 3amaun «CKOJBKO CYIIECTBYET BapHAaHTOB pacHpeienuTh 25 MyTeBOK B CAHATOPHUH Mpennpu-
SITUSL HA OIMH ce30H cpenu 120 paGOTHUKOB?» HEOOXOMUMO UCIONB30BaTh: 1) MEPECTAHOBKH 2) pasMEHICHUS  3) COo-
yeraHusi 4) NEPECTaHOBKH C MOBTOPEHUSIMU 5) pa3MeIIeHHUsI C TOBTOPEHUSIMHU

4.1. Ilo mumieHu mpousBeneHo 3 BeicTpena. CoObITHe A; — MomagaHue Ipy i-TOM BeIcTpene. Beibepute yTBepxe-
HHE, COOTBETCTBYIOIIEE COOBITHIO A -Ay-A;: 1) monaganue XoTsi ObI IPH OJJHOM BBICTpeEse 2) MonaJaHue IpH JABYX
BBICTpeNiaX  3) BCE BBICTpEIbI yAauHble  4) BCe BBICTPEJIBI HEY/IAUHbIE  5) TOJILKO OJIMH BBICTPEN YIauHbIH

5.1. B uHCTpyMEHTaJbHOM SIIMKE JIeKAT 7 HECTAHAAPTHBIX U 5 TONHBIX AeTaned. Hayraa BelHUMaeTcsl ofHa je-
Tajb. KakoBa BepOATHOCTH TOTO, YTO 3Ta AeTalb ctaHmaptHa? 1) 7/5; 2) 5/7; 3) 1/5; 4) 1/7; 5)5/12

6.1. /IBa crpeinka MpOU3BOIAT IO OXHOMY BHICTpeny. BeposTHOCTh monafaHus i IepBOTO U I BTOPOTO COOT-
BercTBeHHO paBHbI 0,8 u 0,7. BeposATHOCTH TOTO, YTO I1e]Ib OYAET MOpaXKeHa paBHA

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

7.1. ToueuHas oIleHKa MaTeMaTHYECKOro OKMIAHHSA HOPMAaJIbHOro pacmpereneHus paBHa 14. Torga ero unTep-
BaJIbHAs OLleHKa MoxkeT umeth BUI: 1) (12,5; 15,5) 2) (12,5; 13,4) 3) (14;15,5) 4) (12,5; 14) 5) (12; 18)

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

10.1. BeposTHOCTB mosiBiicHHsI COOBITUS A B 20 HE3aBUCUMBIX MCIBITAHUAXK, TPOBOJIMMBIX IO cxeMe bepHyiy,
pasna 0,8. Tornma mucniepcus Yucia MOsBIEHHUH 3Toro codsiTust pagna 1) 1,6 2) 0,16 3)32 4) 3,2 5) 0,32

11.1. Bpocaror nBa kyouka. CoObITHSI A — «Ha IIEpBOM KyOWKe BbITaja Tpoika» 1 B — «Ha BTopoM KyOuKe BbInaa
LIECTEepKay» SIBIISIOTCS 1) HE3aBUCHMBIMU 2) HECOBMECTHBIMHU 3) 3aBUCUMBIMH 4) COBMECTHBIMU 5) HEBO3MOXKHBIMH

13.1. Ha crenne ucnpIThIBAIOT 15 amMn HakajduBaHUSA. BepoATHOCTH /IS KaXKJ0W U3 HUX HE CrOPETh BO BpeMs DKC-

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

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

0,4 0,6
14.1. Ecmu P, = 03 0.7 - MaTpHLa [Iepexolia, To MaTpulia nepexoga P, mMeer Bux
0,42 0,63 0,34 0,66 0,45 0,56 0,4 0,6 5 0,14 0,86

2) 3) 4) )
0,58 0,37 0,33 0,67 0,38 0,72 03 0,7 0,32 0,68

15.1. YcraHOBNEHO, UTO MEXIY ABYMS MacCUBaMH X U Y CIydallHBIX 3HaUEHMH CYIIECTBYET 3HaUUMas KOppesiu-
OHHas CBs3b. Torna ko3 uUIMEeHT KOPPENSIUU UIT HUX MOXKET OBITh

1) 0,2 2) 0,7 3)2,5 4) -0,1 5) -3,5
16.1.  [lna cioydaiinoit ¢dyakuuu X(¢2)=Ucos t, ecnmu M(U)=2, D(U)=6, To MaTeMaTH4YECKOE O)KUIAHUE U TUCIICPCUS
PaBHBI

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

17.1. U3 npezcTaBieHHBIX YTBEPKICHUI BEIOEPHUTE BEPHBIE.

1) MaTteMaTHuecKoe OKMIaHUE TeHEPATbHON COBOKYITHOCTH SBJISCTCS OICHKOW BHIOOPOYHOM CpeaHei

2) BeibopouHas cpeiHsis SBISETCS OL[EHKOW MaTeMaTHIeCKOT0 0XKHIaHUs TeHEpaIbHON COBOKYITHOCTH

3) 'enepanbHast cpeiHssl 1 MaTEMaTHYECKOE OKUAHUE TeHEPAIbHON COBOKYITHOCTH — 3TO OJTHO M TO e

4) BribopoyHas IucIiepcHs SBISETCS HECMENICHHON OIIEHKOW TeHepaIbHOW ANCTIEPCHH

5) I'enepanbHast qucnepcust SBISIETCS CMELIEHHOH OILIEHKOH BHIOOPOYHON JANUCTIEPCUH

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

1) «rep0 BbImaa Gonee 3 pas» 2) «rep0O BbImain He Oosee 3 pas»

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

19.1. CraHok-aBTOMAaT M3roraBiauBaeT Banuku. CiyuaiiHas BenuuumHa X — JUaMETp BaJMKa - paclpeneieHa Hop-
MaJIbHO C MaTeMaTudeckuM oxxuaanueM 10 MM U cpenHuM kBaapaTuueckuM otkioHeHuem 0,1 mm. Bonee 99,7% Banu-
KOB Oy/yT UMETh JUaMETpP U3 UHTEpBaJIa

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

20.1. Ilena nenenus mkansl amepmerpa 0,1 A. PeanbHble MOKa3aHUs OKPYIJIAIOT 10 OJFDKAMIIEro 1MeI0ro ACICHuU.
BepostHOCTB TOTO, uTO OMIMOKA OKpyraeHus Oyaer Oonbme 0,02 A paBHa

1) 0,2 2) 0,3 3) 04 4) 0,5 5) 0,6
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[IporpaMmma cocTaBieHa B COOTBETCTBHM C (pellepalibHbIM TOCYAapCTBEHHBIM 0Opa3oBa-
TCJIBHBIM CTaHAAPTOM BBICHICTO 06pa301aaH1/1$1 110 HAITPABJICHUIO ITOATOTOBKHU
09.03.02 Muadopmanronnsie cucteMbl B TexHosioruu ot 12.03.2015r. No219

s Ha6opa 2015 roaa: u yuebnsM wianoM @I'BOY BO «bpl'Y» nist ounoit popmel 00yueHus ot
03.07.2018r. Ne413;

s Habopa 2016 roaa: u yuedbusM wianoM @I'BOY BO «bpl'Y» nist ounoit popmel 00yueHus ot
16.09.2016r. Ne622, 3a0unoit popmbr 00yuenus ot 16.09.2016r. Ne622;

s Ha6opa 2017 roaa: u yuebnsiM wianoM @I'BOY BO «bpl'Y» nis ounoil popmbl 00ydeHUs OT
06.03.2017r. Ne125 , 3a0unoit popmer 00ydenus ot 06.03.2017r. Nel25;

s Hatopa 2018 roaa: u yuebnsim wianoM @I'BOY BO «bpl'Y» nis ounoit popmbl 00yueHus ot
12.03.2018r. Ne130 , 3a0unoii popmer 00ydenus ot 12.03.2018r. Nel30.

IIporpammy cocraBui:

T.I'. barnHOBa, KaHAUAAT TEXHUYECKUX HAYK,
noteHT Kadeapsl «Mud

Pabouas nmporpamma paccMoTpeHa U yTBEpxkKeHa Ha 3aceqanuu kadeapsl Mud

oT «21» Hos106ps 2018 r., mpoTokoa Ne3

3aBenyromuit kageapoit Mud O.U. Mensenena
COI''TACOBAHO:

3aBeqyroniuii Beimyckatomiei kageapon [IMuld A.C. TonctukoB
Jupextop OMOIHOTEKN T.®.CoTHuk

Pabouas nmporpamma o1o006peHa Mmetoauueckoit komruccueir EctectBeHHOHayqHOrO (pakynbTeTa

oT «20»  nexalps 2018 r., mpotokoa Ne4

[Ipencenarens MeToauYecKoi KoMUcCcUU (paKyabTETa M.A. Bapaansin
COI''TACOBAHO:

Hauvanbauk

y4e0HO-METOAUYECKOTO YIIPABIICHUS I'.II.Hexeen

Peruncrpannonnsriii Ne

(memoouueckuil omoern)



