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1. HIEPEYEHbB IVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O
JUCHUIIVIMHE, COOTHECEHHbBIX C IINIAHUPYEMBIMHU PE3YJIbTATAMU
OCBOEHUS OBPA3OBATEJBbHOHN ITPOT'PAMMBI

Bujg nessTeabHOCTH BBIMIYCKHHUKA

ﬂI/ICHI/IHHI/IHa OXBAaTbIBaAcT Kpyr BOIIPpOCOB, OTHOCAIINXCA K IIPOU3BOJACTBCHHO-
TCXHOJIOTUYCCKOMY BUOY HpO(l)eCCI/IOHa.HBHOI\/'I ACATCIIbHOCTU BBIITYCKHHUKA B COOTBCTCTBHUU C KOM-
NETCHIHUAMMA U BUAAMU ACATCIIBHOCTH, YKa3aHHBIMU B y‘le6HOM IJIaHEe.

eab AMCHUNIMHBI

Ienpro M3yyeHUs AUCLUUILIMHBI SBISETCS: 3HAKOMCTBO OOYUalOIIMXCS ¢ MECTOM U POJIbIO
MaTeMaTHKHd B COBPEMEHHOM MHpPE, MHUPOBOH KyJIbTYpe W UCTOpHM; (POPMUPOBAHHE JIMYHOCTU
00y4aroImuxcsl, pa3BUTHE UX MHTEIUICKTa U CHOCOOHOCTEH K JIOTMYECKOMY U aJTOPUTMHUYECKOMY
MBIIIICHHIO.

OOyueHne OCHOBHBIM MaTeMaTHUYECKUM METOJIaM MpeCiIeAyeT Lelb Pa3BUTHsI CIOCOOHOCTEN
OPUMEHATh CUCTEMY (DYHIAMEHTAIbHBIX MAaTeMaTHUECKUX 3HAHWM s uAeHTU(UKauuu, Gopmy-
JMPOBAHUS U PEIIECHUS TEXHOJIOTHYECKUX MPoOIIeM B 00J1aCTH TPOHECCHOHATBHON AEATEIBHOCTH, a
TaKXe OCYIIECTBIATh MOUCK, XpaHeHue, 00padoTKy M aHaIu3 MHPOPMALUU U3 PA3IHMYHBIX UCTOY-
HUKOB U IPEJCTABIIATH €€ B COOTBETCTBYIOIEM BUJIE

3agaum qUCHHMIJIMHBI

321,[[3.‘-11/1 JUCHUITIIMHBI COCTOAT B TOM, ‘ITOGBI Ha MMpuMepax MaTeMaTU4YCCKUX MOHATHHI U Me-
TOJIOB MPOJAEMOHCTPHPOBATh OOYYAIONIMMCS JCHCTBHE 3aKOHOB MaT€pPHaIbHOTO MHpPA, CYIIHOCTDH
HAYYHOTO MOJXO0/a, Crieun(UKy MaTeMaTHKU U €€ POJIb B HAyYHO-TEXHUYECKOM Iporpecce, a Tak-
Ke co3/1aTh GyHIaMEHT MaTeMaTHYeCKOro oOpa3oBaHusl, HEOOXOAMMBIN I pa3BUTHS NPodeccro-
HaJIbHBIX KOMHGTGHHI/Iﬁ U U1 U3y4CHUA MOCIICAYIOINUX AUCIIUIIINH.

Koxa Conep:xanue IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB
KOMIETEeHIHH KOMIIeTeHITU I 00yuyeHus Mo TUCHUILUIHHE
1 2 3

CIIOCOOHOCTBIO K ca- |3HaTh

MOOOPA30BAHMIO M HC- |- BUBI U CICLU(HUKY HCTOYHMKOB JOCTOBEPHOI MaTeMaTHYCCKOi HH(OP-
HOJIL30BAHUIO B Mpak- |MaluH, (y4eOHuKH, yaeOHbIE TOCOONs, KOHCIIEKTHI JIEKINI, HHTEPHET,
HayJIHBIE CTaTbH).

Ymernb

-HCIIOJIb30BATh Pa3INYHbIe HICTOYHHKN HH(OpMaIMu B cBoel padoTe.

THYCCKON  JIeSITSIBHO-
CTH HOBBIX 3HAaHHH H
OIIK-4 YMEHHH, B TOM THCHC B |p o rerh

o0mactsx SHAHUH, | nppevamuy BU3yamu3amuy HHGOPMALMH: NPEACTABICHHE B BUAC Tpadu-
HEMOCPE/ICTBEHHO  HE kop, cxem, TaGIHIL.

CBA3aHHBIX CO C(EPOH |- TeXHMKAMHU BBIIOIHCHHS pacyeToB U BBIYWCIEHUN, HABbIKAMH MaTeMa-

npoheCCUOHANTBHOMN THYECKOU 06pabOTKU PEe3yiibTaTOB U3MEPEHUM U BBHIYMCIEHHH, TIPEICTaB-
JIEATENIBHOCTH JIEHWs! PE3YNBTATOB B TPEOYEMOM BHJIE.
3HaTh

- OCHOBHBIC MaTeMaTHIECKHIE [IOHATHS H METOIbI HCCIICIOBAHHS, CIICIIH-
(uKy MaTeMaTHIeCKHX CHMBOJIOB.

0COBEHHOCTH MPHUMEHUMOCTH OCHOBHBIX MaTEMaTHYECKUX MOHATHH U Me-
TOJIOB UCCJIEIOBAHNUS B PA3HBIX HAYYHBIX 00JIACTSIX.

Ymersn

- OCYIECTBIIATH IIEJIEHATPABIECHHbIN OUCK MATEMATUYECKOU HHPOpMa-
CIIOCOOHOCTEFO Ha |1uu; mpoBOAUTE aHANTUTHIECKHE 0030phl HHPOPMALMH: CTPYKTYPHPOBATE,
Hay4HOU OCHOBE Opra- MHUHHAMH3HPOBATh, BBIIEISATH ITIAaBHOE, YCTAaHABIMBATh CBSI3U MEXy 0a3o-
HHU30BaThb CBOM TPYH, |BbIMH 3JIEMEHTAMH.

OIIK-5
CaMOCTOSITEIILHO  OIle- |- PAMOTHO NPUMEHATH OCHOBHBIE MATEMATHYECKHE CUMBOJIBL, IOHATHS U
HUBATh pe3yNbTaThl |METOIBI HCCIIEIOBAHMSL.
CBOEIl IeATEIbHOCTH - Ha OCHOBE HaiiIeHHOM MH(OPMaLK BEIOUPATh ONTUMANIBHBIH CLIOCOO

pelIeHus MaTeMaTHIeCKOH PpOoOIeMbl HiTH 33a9; aHAJIH3HPOBATh TOTY-
YeHHBIC PE3YNbTATH U JeNIaTh HA HX OCHOBE BBIBOJIBL.

Baagernb

- HaBBIKAMU PEILICHUS 3a/1a4u U3 Pa3HbIX 00IacTell MaTeMaTHKH.

- HaBBIKAMHM HCIIOJIb30BAHHSI HM3MEPUTEIbHBIX M  BBIUUCIUTEIBHBIX
YCTPOHCTB, MH(QOPMAIIMOHHBIX TEXHOJIOTHUH JUIS BBINOJHEHUS PAacUyeToB,
BBIYMCIICHUI, COCTAaBIICHHS U 0(DOPMIICHHUS PE3yNIbTATOB PEIICHUS 3a1a4.

3



2. MECTO JUCHUILTAHBI B CTPYKTYPE OGPA30OBATEJIBLHOM ITPOT'PAMMBI

Hucrumauaa b1.5.11 MaremaTtiuka OTHOCHTCS K 0a30BOM YacTH.
Jucrunnmaa Marematuka 6a3upyercs Ha 3HAHUSX, TIOJYUYEHHBIX MIPU U3yYEHUH OCHOBHBIX
0011eo0pa3oBaTeIbHBIX MPOrpaMM. MaTreMaTuka IpeCTaBISIeT OCHOBY /ISl H3yYEHUS TUCIUTUINH:
®usuka, Xumus, Teoperndeckas Mexannka, OCHOBBI HAy4YHBIX McciaeqoBannil, HanexxHocts Mexa-
HUYeckux cucteM, Cratucrtuyeckass oOpabOTKa IKCIEPUMEHTATbHBIX JaHHBIX. Takoe CHCTEMHOE
MEXIUCITUTIMHAPHOE M3YyUYCHHE HampaBieHo Ha aocTikeHue tpedyemoro ®I'OC ypoBHs moaro-

TOBKH IIO KBaJII/I(bI/IKaI_II/II/I CIICHUAIHNCT.

3. PACHHPEJEJIEHUE OB BEMA JTUCIHUIIJIMHBI

3.1. Pacnipenesienue 00beMa TUCHUILIMHBI 0 popMaM 00yUeHust

Tpyooemxocms Oucyuniunst 8 uacax

Buo
S § N npome-
~ 2 S g . Koum-
Dopma 3 3 2, g L8 oHcymou-
S = S 3 S X ponvnasn .
00yueHnus Y S 2 g .| ¥R ® Hoill am-
g & ) 2 (33 S [S 3 paboma
S s S % |25 S8 = mecmayuu
Q Q N~ | RS = S X ® S s 3
S| 0§ 87|28 § |8/ 353888
< &) RI T X IR RIS|COsS
1 2 3 4 5 6 7 8 9 10 11
Ortnas 121234 | 648 | 255| 120 | - | 136 | 267 | 1234 | S¥Cn
dK3aMEH
3aounas 12 - 648 | 48 18 - 30 578 12 3K3aMEH
3aounas (ycko- - - - - - - - - - -
peHHoe 00yueHue)
OuHo-3204Hast - - - - - - - - - -

3.2. Pacnpenenenne o0beMa IMCUMILIMHBI 10 BUAAM Y4eOHBIX 3aHATHI U TPYAOEMKOCTH

Tpyoo- 6 m.u. 3 Pacnpedenenue
M- 6 UHMEPAKMUBHOU, no cemecmpam, uac
Buo yueonwvix 3anamuii AKMUGHoI,
Kocmb UHHOBAUUOHHOIL 1 2 3 4
(nac.) gopmax, (uac.)
1 2 3 4 5 6 7
|. KontakTHasi padoTa 00y4arumuxcsi ¢ 255 80 68 68 51 63
npenojaparejeM (Bcero)
Jlextum (JIk) 119 42 34 34 17 34
[Ipaktuueckue 3anarus (I13) 136 38 34 34 34 34
KontponbsHas pabota + - + + + +
['pynmoBsie (MHAMBUAYATLHBIC) + ) + + + +
KOHCYJIbTAIlHU
Il.CamocTosiTe/iIbHAs padoTa 00y4uaro- 267 ) 130 40 21 76
muxes (CP)
[ToaroroBka kK MPakKTUYECKUM 3aHATHUSIM 96 - 50 10 6 30
[MoaroroBka K 3K3aMeHy B TEUCHUE
cemecTpa 100 - 50 20 - 30
[ToaroroBka k 3auety 5 - - - 5 -
BrInonHeHre KOHTPOJIEHON paboThI 66 - 30 10 10 16
I11. IIpomexyToUHAsI aTTECTALIUSA 54 36 } 36
9K3aMeH 126 -
3a4er + - - - + -
OO1mas TpyI0eMKOCTb AUCIUILIHHBI Yac. 648 - 252 | 144 72 | 180
3a4. efl.
18 - 7 4 2 5




4. COAJEP KAHUE JUCIIUIIVINHBI

4.1. PacnpenesieHue pa3/ieioB JMCUUILIAHBI 10 BUAAM YUeOHBIX 3aHATHI

- 11 04HOM GopmMbI 00yUeHUs

N Buout yueonwvix 3anamuii, 6Kn1rouas camocmo-
pa-3- Haumenosanue T 12;0_0- AMENbHYI0 pazzﬁﬁcors{tu(lllloazgjlxc;l u mpyoo-
oena azdena u > *

u me- mer: P — Kocmb, Yyuebdnvle 3auaAmus camocmosmens-
(uac.) Ilpakmuue- Hasa paboma 00y-
Mbl neKkyuu -
CKue 3aHaAmus yarowuxcsa
1 2 3 4 6 7

1. JInHeiliHasi W BeKTOpHAas ajaredpa 100 20 30 50
1.1. Marputiibl, OCHOBHBIE TIOHSITHS, BUJBI MaT- 20 4 10

pHII, TeHCTBHS HaJX MAaTPHUIIAMH.
1.2. Ornpenenurend 2-To ¥ 3-TO TOPSAKOB, UX 20 4 10
CBOMCTBA M BEIYUCIICHHSL.

1.3. | Cucrembl TUHEHHBIX anTeOpandecKux
YpaBHCHH, OCHOBHBIC TIOHSATHS, (HOPMYJIBI 20 4 10
Kpamepa, meton ["aycca. 30

1.4. | Bekropsl, ocHOBHbIe mOHATHSA. CuHcTema
KOOpAWHAT Ha npoczﬁ, Ha IDIOCKOCTH, B 20 4 10
npocTtpaHcTBe. JIMHEHHBIC oOmnepanuu Haj
BEKTOpaMHU, UX CBOWCTBA.

1.5. | CxkanspHoe, BEKTOPHOE M CMEUIAHHOE IPO-

W3BEJCHHE BEKTOPOB, MX CBOWCTBA U BBI- 20 4 10
YHCIICHUE.

2. MareMaTH4eCKHii aHAJIU3 290 70 70 150

2.1. | OyHKIUA, OCHOBHBIE TOHATHS, CIIOCOOBI
3ajanust, npeaen (QyHKIMH, MaTeMaTHde- 10 2 6
CKHE HEOTPEICICHHOCTH B UX PACKPBITHE.
2.2. | Beckoneuno manble QyHKIHH, UX CpaBHE-
HUe, 1-i1 m 2-ii 3aMedaTeNbHbIE TPEAeIbI, 13 2 9
TabIUIa SKBUBAJICHTHOCTEH U €€ TpUMeHe-
HHE.

2.3. | OmHOCTOpOHHUE TIpENeibl, HEPEPHIBHOCTD 15 3 9
(GyHKIMH. ACUMITOTHI rpauka GyHKIHH.

2.4. 3ajayu, OPUBOIAIIME K IOHSTHUIO MPOU3-

BoaHOW. [Ipow3BomHas (QyHKIUH, Ompene- 12 3 6
JICHHE, TEOMETPHUYCCKUIA M MEXaHWYCCKHUU
CMBICJT TPOU3BOJTHOM,

2.5. | IlpaBuna auddepeHunpoBanusi, TPON3BOI-

Has CIOXHOW (yHKIMM, Tabnuua Mpous- 12 3 6
BOJHBIX OCHOBHBIX D3JIEMEHTapHBIX (QYHK-
LAN.

2.6. | IIpowsBoaHbIC BHICIIMX TOPSIKOB. 12 3 6

2.7. | OcHoBHBIE TeopeMbl AUPHEpPEHINATHHOTO 12 3 30 6
HCYHCIICHUS

2.8. HeobOxomuMbie W JTOCTaTOYHBIE YCIIOBUS 12 3 6
MOHOTOHHOCTH M 3KCTpeMyMa (QYHKIHH

2.9. | BeimyknocTs, BOTHYTOCTh, TOUYKH TMEpeTrndoa 12 3 6
rpaduka QyHKIHH.

2.10. | Anroput™m wuccienoBaHus (QYHKIUH U TO- 12 3 6
CTPOCHUE MaKeTa ee rpaduka.

2.11. | ®yukuuu, 3agaHHble HesiBHO. KpuBbie 2-r0
MOpsIKA: OKPY)KHOCTB, 3JUTUIIC, TUIIEpOOIIa, 12 3 6
napaboda.

2.12. | OyHKIMM HECKOJIbKUX IEPEMEHHBIX, OC-
HOBHBIC TIOHATHA, OOJACTH OMNpEIEIIECHMUS, 12 3 6
T€OMETPHUUECKUN CMBICIIL.

2.13. | ®ynkuuun B podeccnoHanbHOM chepe. 12 3 6

2.14. | YacTtHble TIPOU3BOAHBIE 1-TO U 2-TO MOPAI-
ka, HauGonpliee U HauMeHbIIEE 3HAYECHUE 12 3 6
(YHKITMY IBYX IMIEPEMEHHBIX B 00JIACTH.




2.15.

Heomnpenenennslii uHTErpall, onpeaeieHue,
CBOMCTBA, TAOJIMITA OCHOBHBIX HHTETPAJIOB.

12

2.16.

OCHOBHBIE METOJBI HMHTETPUPOBAHUS: TIO
JacTsIM U NOJACTAHOBKOM.

12

2.17.

ParmonansHbie ApoOH, OCHOBHBIC TTOHSTHS.
[Ipocreiimue npoOH, X WHTETPUPOBAHHE.
ANTOPUTM MHTETPUPOBAHUS PAHOHAIBHBIX
JpoOei.

12

2.18.

WHTeTpUpOBaHWEe HEKOTOPBIX  HPPAIHO-
HAIBHBIX U TPUTOHOMCTPUYCCKUX (PYHK-
LY.

12

2.19.

OmnpeneneHHbIi  MHTETpaj:  ONpeeNICHHE,
cBoiictBa, (opmyna Herorona-JleiiOnuna,
METO/Ibl HHTETPUPOBAHHUSL.

12

2.20.

FGOMGTpI/I‘-IeCKI/Ie OPUIIOKCHUA OMPEACIICH-
HOT'O MHTCIrpaja.

12

28

2.21.

Juddepennmanbapie  ypaBHEHHS, OCHOB-
HbIEe TIOHATHS, MU d-TbHBIE ypaBHEHUS 1-TO
MOPsIIKA C Pa3JeNICHHBIMH M Pa3eiIsIONIH-
MUCS TIEPEeMEHHBIMHU.

12

2.22.

OmHOponHbIE U THHEHHBIE TuddepeHIu-
anpHBIC ypaBHEeHUs 1-To mopsaka. dudd-
nanbHble ypaBHeHHs1 bepHyim.

12

2.23.

Teopusi TMHEWHBIX OXHOPOIHBIX JU(DHIIN-
AIBHBIX yPaBHEHUH 2-TO TOPSIKA C TOCTO-
SIHHBIMH K09 pHLIMEHTaMH.

12

2.24.

Teopust NTMHEHHBIX HEOAHOPOAHBIX TUDGD-
JBHBIX YPaBHEHHMH 2-ro MOpsiKa ¢ MOCTO-
SIHHBIMH K09 pHLIMEHTaMH.

12

12

Teopusi BeposiTHOCTEH W MaTeMaTH-
yecKas CTaTHCTHKA

132

29

36

67

3.1.

DOneMeHThl KOMOWHATOPHUKH: OCHOBHBIE
OTIpE/ICIICHNS], Ba IPaBHIa KOMOWHATOPH-
KH.

11

3.2.

Crny4aifHble COOBITHA, WX BUIBI, KIacCHIe-
CKOC OTPEICIICHUE BEPOSITHOCTH COOBITHSI.

15

3.3.

Anrebpa cobbrtuii. [IponsBenenne u cymma
COOBITHH.

15

3.4.

®dopmyria MOTHON BEPOSITHOCTH U (hOPMYITBI
Baiieca.

12

3.5.

He3zaBucumeie MNOBTOPHBIC UCTIBITAHUS.

12

3.6.

Cnydaiinast BenuunHa. OCHOBHBIE TOHSTHSA.
OyHKIUSA ~ pacTpeleNeHus] W (QYHKIUSL
IJIOTHOCTH pactpeieliCHusI.

12

3.7.

UucnoBele  XapaKTEPUCTUKU  CIydalHOM
BEJMYMHBI. 3aKOHBI pacHpeneiieHus Hempe-
PBIBHOM CIIy4aliHON BEIMYUHBL.

12

27

3.8.

IIpeamer u 3amaun MaTeMaTUYECKOU CTaTH-
ctukd. OCHOBHBIE OOBEKTHI M IIOHSTHS.
Coop wHpOpMAIMK U TIepBUIHAsS 00paboT-
Ka BBIOOPKHU.

12

3.9.

CraTcTu4ecKkre OLICHKU ITapaMeTpoB IeHe-
paJIbHOM COBOKYNHOCTHU

15

3.10.

CratucTuveckue pacdetsl B Tpodeccuo-
HAJILHOU cepe

16

10

UTOIro

522

119

136

267




-1l 3204HOH (popMBI 00yUeHU S

Ne Buowt yuebnvix 3anamuii, 6Knouan camo-
pasz- CMOoAmMenbHYI0 padomy odyuarowuxca u
oena Haumenosanue Tpyooem- mpyooemkocmu; (uac.)

u me- pazoena u Kocmb, yueOHble 3aHAMUSA camocmos-
me- mema OuUCYUNIUHDL (uac.) npakmu- | menvHaa pa-
Mbl aeKkyuu yeckue ooma odyua-

3anamus rouwuxca™
1 2 3 4 6 7
1. JluHeiiHasi ¥ BeKTOpHAs ajaredpa 88 2 4 82
1.1. Matpuiipl, QCHOBHLIG MOHSTUS, BUIBI 21 ) 1 20
MAaTpHUII, JCHCTBUS HAJl MATPUIIAMH.
1.2. OHpeLlSJH/ITeJ'H/I 2-r0 #u 3-Tr0 MOPSIIKOB, 20 ) ) 20
WX CBOWCTBA W BBIYUCIICHUS.
1.3. | Cucrembl TMHEHHBIX anreOpanyecKux
YpaBHEHHI1, OCHOBHBIE TIOHATHSA, (HOp- 22 1 1 20
myabl Kpamepa, meton I'aycca.
1.4. BexTopsl, ocHOBHBIE TIoHATHS. CHCTe-
Ma KOOpIUHAT Ha TPSIMOH, Ha MI0CKO- 11 ) 1 10
CTH, B TpocTpaHCcTBe. JIMHEelHbIe orme-
pammuy HaJl BEKTOPaMH, HX CBOMCTBA.

1.5. CkasipHOoe, BEKTOPHOE M CMEIIaHHOE
[pOM3BE/CHIE BEKTOPOB, UX CBOWCTBA 14 1 1 12
U BBIYHCIICHUE.
2. MareMaTH4eCKHii aHAIU3 331 11 20 300
2.1. | ®dyHKUMA, OCHOBHBIE MOHSTHUS, CIIOCO-
OBl 3ajmaHus, mpenen (pyHKIUU, Mare- 14 1 1 12
MaTHYECKUE HEOTPEACICHHOCTH U UX
packphITHE.

2.2. | beckoneuno Maiple (QYHKOUH, WX
cpaBHeHHe, |- m 2-i 3amedarebHbIC 15 1 1 13
mpenensl, Tabiuma >KBUBAJICHTHOCTEH
1 ee MpUMEHEHHE.

2.3. | OnHOCTOpOHHUE TMpeaeibl, HENpPephIB-

HOCTh (QYHKIHH. ACHMITOTHI Tpaduka 13 - 1 12
byHKIMH.

2.4. 3ajauu, NpUBOASILKE K MOHSATHIO MPO-

u3BonHOi. I[lpowsBomHast — QyHKIMH, 15 1 1 13
olpeJieJieHue, TeOMETPUYECKUil u Me-
XaHWYECKHUI CMBICI TIPOU3BOIHOM,
2.5. | IlpaBuna pnuddepeHunpoBanus, Impo-
W3BOJIHAS CIIOKHOW (DYHKIMH, TaOIHIIa 14 1 1 12
MIPOU3BOJHBIX OCHOBHBIX JJIEMEHTAp-
HBIX (DYHKITHIA.
2.6. | IIpou3BoaHbIE BHICIINX TIOPSIKOB. 13 - - 13
2.7. | OcHoBHBIE Teopembl auddepeHiatb- 13 ) 1 12
HOTO MCUUCIICHUS
2.8. HeoOxonnMmble W JOCTaTOYHBIE YCIIO-
BUSI MOHOTOHHOCTH M 9KCTpeMyMma 13 - 13
GbyHKIHU

2.9. | BrimyxsiocTs, BOTHYTOCTh, TOUKH HEpe- 13 ) 1 12
ruba rpaduka GyHKUMH.

2.10. | Anroput™m wmccnenoBaHUus (GYHKIUU M 15 1 1 13
MMOCTPOCHHUE MaKeTa ec rpaduka.

2.11. | Oynkuuy, 3agaHHble HesiBHO. KpuBble
2-T0 TIOpSAKA: OKPYXKHOCTB, DJUIMIIC, 12 - - 12
runep6oJia, napaboia.

2.12. | OyHKIMHM HECKOJBKUX IEPEMEHHBIX,
OCHOBHBIE TIOHSATHs, 00JIaCTh OIpeEje- 14 - 1 13
JICHHS, TEOMETPUIECCKHHA CMBICIL.

2.13. | ®yHkImu B IpodeccHoHaIbHOM chepe. 13 - 1 12




2.14.

YactHble mnpou3BOIHBIE 1-r0 W 2-TO
nopsiaka, Hanboxnpiiee u HamMeHbIIEe
3HaYeHrne (DYHKIMH JIBYX IMEPEMEHHBIX
B 00IacTH.

14

13

2.15.

Heomnpenenennsiii uHTETpan, ompene-
JICHWEe, CBOWCTBa, TaONWIla OCHOBHBIX
HHTETPAJIOB.

14

12

2.16.

OCHOBHBIC MCTOJABI HWHTCTPUPOBAHUA:
110 4acCTsAM U HOHCTaHOBKOﬁ.

15

13

2.17.

ParnponansHble 1poOK, OCHOBHBIE MO-
narus. IIpocreiimme npoOu, nx WHTE-
rpupoBaHue. AITOPUTM HHTErPUPOBaA-
HUsSI PALOHAJIBHBIX JPOOeH.

13

12

2.18.

WurerpupoBaHne HEKOTOPHIX Hppalu-
OHAIBHBIX W TPUTOHOMETPHYEHX
(GyHKIHH.

13

13

2.19.

OnpeneneHHblii MHTETpall: ompeznese-
HHe, CBOWCTBa, ¢opmyrna HproToHa-
JleiiOHMITa, METOIBI HHTETPUPOBAHUSI.

14

12

2.20.

l'eomeTpraeckie TPUIIOKEHUS OIIpe-
JIEJIEHHOTO MHTETpaa.

15

13

2.21.

Jubdepennmansasie  ypaBHeHHS 1-TO
HOpsIIKA.

29

25

2.22.

DNEeMEeHThl TEOpHH JIMHEHHBIX IH(EH-
[UAIBHBIX ypaBHEHHH 2-TO MOpsAAKa ¢
MIOCTOSIHHBIMU K02 durmeHTamu.

27

25

Teopusi BeposiTHOCTeli 1 MaTeMa-
THYECKAs CTATHCTHKA

207

196

3.1

DOneMeHThl KOMOMHATOPHUKH: OCHOBHBIE
OTpe/eiICHNs, IBa MpaBHia KOMOWHA-
TOPHUKH.

16

16

3.2.

Crny4aifHple COOBITHS, UX BUIBI, Kiac-
CHYECKOE OIPEICIICHUE BEPOSTHOCTH
COOBITHSL.

22

20

3.3.

Anrebpa coOwituii. [Ipowm3sBenenue u
CyMMa COOBITHIA.

22

20

3.4.

dopMynia TMOJHOM BEPOSATHOCTH U
¢dopmyns! Baiieca.

22

20

3.5.

He3zaBucumeie MNOBTOPHBIC UCTIBITAHUS.

21

20

3.6.

Cnyuvaiinas BenuuunHa. OCHOBHBIE MO-
HATHsL. DyHKUUS paclpeleneHus Hu
(YHKIMS IIIOTHOCTH paclpeeNeHusl.

20

20

3.7.

YHucnoBble XapaKTepUCTUKHU CITy4YalHOU
BEIMYUHBI. 3aKOHBI pacHpeneCHUS
HETPEPBHIBHOM CIIy4ailHOM BEJIMYUHBI.

20

20

3.8.

IIpenmer w 3agaum MaTeMaTUYECKOU
cratucTUKd. OCHOBHBIE OOBEKTHI U
nousaTus. COop wHpOpMANUU | Tiep-
BHYHast 00pabOTKa BEIOOPKH.

22

20

3.9.

CraTHCcTHYeCKHE OLEHKH IapaMeTpoB
reHepajibHOW COBOKYITHOCTH

42

40

UTOoro

626

18

30

578




4.2. Copepxanue JMCHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3jiesaM U TeMaM

Buo 3anamus 6

paﬁﬂa Haumenosanue ) unm epaKrztmmoﬁ,
U membl pazoena u memol Cooepicanue 1eKYUUOHHBIX 3AHAMULL aKmuenoil, uHHo-
OuCyUNIUNBL sayuonnou gop-
Mmax, (uac.)
1 2 3 4
1. JInHeiiHasi W BeKTOpHAasd ajaredpa
1.1 Martpurisl, ocHOBHbIE TOHS- | [loHsATHE uncnoBoit MaTpuusl. [IpsiMoyronbHas, kBagpat-
THSI, BUJBl MATPHII, ICH- Hasl, TUAaroHANbHAs, CMHAYHAS MATPHIIBI, MAaTPHUIIA-
CTBHSI HAJ MAaTPHUIIAMH. CTpOKa, MaTpHUIla—CTONIO e, HyJeBas MaTpuia. CpaBHEHHeE,
TpaHcroHupoBaHue MaTpull. CioxxeHue (BBIYUTAHNE) MaT- Tlexuusi-Gecena
pHI, YMHOXKEHHE MaTpHIbl Ha uncio. [IponsBenenne mMart-
pui. DneMeHTapHbIe Tpeobpa3zoBanus MaTpuil. [loHsTHE (1 uac.)
THEHHONH KOMOMHAIINHU CTPOK (CTOJIOIOB) MaTpHUITHL. JIu-
HEWHO 3aBUCUMBIE U JINHEHHO HE3aBUCUMBbIE CTPOKHU
(cToNOIBI) MATPHIL.
1.2. Omnpenenurenu 2-ro u 3-ro | [lonsTHE OonpenenuTeNs, MUHOPA U anredpanyeckoro ao-
MOPSIKOB, UX CBOMCTBA U nonHeHus. CBoiicTBa onpenenureneil. Equnuuneie, quaro- Jlexums-6ecena
BBIYUCIICHHUSL. HAIlbHBIC, TPEYTOJIbHBIC OMpeeuTeIn. MeTOIbI BEIYUCIIC-
HUS ONpeienTeNnel (METO ] IIOHIKEHUS MOPS/IKa, TIPUBE- (1 wac.)
JICHUE K TPEYTOJILHOMY BHIY).
1.3. Cucremsl nmuHEHBIX anre0- | CructeMsbl IMHEHHbIX anredpandeckux ypaBHenuit (CJIAY).
pandeckux ypaBHeHHH, oc- | CoBMecTHast (HecoBMecTHas), onpe/ieeHHas (Heolpeae- Texuusi-Gecena
HOBHBIE TIOHATHS, hopmynsl | neHHas) CJIAY. @opmynsr Kpamepa. Meron I'aycca mis
Kpamepa, meron INaycca. pELIeHUs] CUCTEM M JIMHENHBIX YPABHEHUM ¢ N HEU3BECT- (1 ac.)
HeiMu. OgHoponabie CJIAY.
1.4. Bekropsl, ocHOBHbIE TOHS- | [ToHsITHE CHCTEMBI KOOPIMHAT: OJHO, /IBA, TPH U3MEpe-
. Cucrema KoopawHaT | HuA. Toduka B crcTeMe KoopAWHAT. PaccTosiHne MexIy
Ha TPSMON, Ha IUIOCKOCTH, | TOYKaMHU, JeJICHHe OTpe3Ka B TaHHOM oTHomreHun. Cka-
B mpocTpaHcTBe. JIMHEHHbBIC | JSpHBIC U BEKTOPHBIC BeIMYHHBL. OTpe/iescHUe ITHHBI
omepanuu HajJ BEKTOpaMu, | (MOIyJs) BEKTOpA, OMPEICIICHUE HYJICBOTO BEKTOPA, KOJI-
UX CBOWCTBA. JMHEAPHbIC, KOMILJIAHAPHEIC, TPOTUBOTIONIOKHBIC U PaB- 11
. exuus-Oecena
HBIC BEKTOPHI. JIMHEHHBIC OnepaIiy HaJl BEKTOPaMHU
(cnokeHHe BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO, (1 4ac.)
BBIYUTAHUE BEKTOPOB). Enunnuneiii BekTop. [Tpoekius
BEKTOpa Ha OCh M COCTABJIAIONIAs BEKTOpa 1o ocu. JIu-
HEWHbIC OTepannuy HaJl BEKTOPAMH B KOOPIUHATHOU (op-
Me. Monyns Bektopa. HeoOxoaumoe u roctaTogHoe
YCIIOBHE KOJUTMHEAPHOCTH BEKTOPOB.
1.5. CkamspHoe, BekTopHoe u | CkamsipHOe Mpou3BeAcHHE BEKTOPOB. CBONCTBA CKaJISP-
CMEIIaHHOE TPOM3BEAEHHE | HOTO Mpou3BeaeHus. CKalIpHOE IPOU3BEICHNE B KOOP-
BEKTOPOB, WX CBOICTBa W | JUHATHOH opme. YCIOBHE MEPICHINKYISIPHOCTH BEKTO-
BBIYHCIICHHE. poB. BekropHoe npousBezieHue BeKTopoB. CBOWCTBA BEK-
TOPHOTO Ipou3BeieHNs. BekTopHoe npounsseeHue B Ko- Jlexmmsi-Gecena
opauHaTHOH popme. ['eoMeTpuUeCKuil CMBICT BEKTOPHOTO (1 gac.)
npousBeaeHust. CMelIaHHOe ITPOM3BEICHUE BEKTOPOB.
CaoiicTBa cMelIaHHOTO npou3BeaeHus. CMenranHoe Mmpo-
U3BeJICHHE BEKTOPOB B KOOPAUHATHOH (opme. ['eomerpu-
YECKHH CMBICI CMEIIAHHOTO ITPOH3BEICHHUS.
2. MareMaTH4eCKHil aHAIN3
2.1. OyHKIMs, ocHOBHBIE TOHS- | [ToHATHE QYHKIIMOHAIBHON 3aBUCUMOCTH. BakHewme
THS, CIOCOOBI  3amaHus, | dJeMeHTapHbIe GYHKINU. AOCONIOTHAS BETUIMHA JEH-
npenen (yHKIWH, MaTteMa- | CTBUTeIbHOTro uucina. [Ipenen ¢pyHkunm, onpenencHne u
THUYECKHE HeomlpesesleHHO- | nmpuMepbl. OCHOBHBIE TEOPEMBI O Mpejenax. beckoHeuHo Jlexmus-6ecena
CTH U MX PaCKpPBITHE. MaJible ¥ OECKOHEYHO OOJIbIINEe (PYHKIIUH, MX CBOMCTBA. (2 yac.)
CpaBHeHHUe MOPSIKOB OECKOHEYHO MaJIbIX 1 OECKOHEYHO
Oonpmx QyHKIUN. PackpeiTie HeonpeaeIeHHOCTEH BUIA
0000, 00—0,
2.2. Beckoneuno Manbie QyHk- | Packpeitue HeonpenenenHocted Buaa 0/0. 1-i 3ameua-

1Y, UX CpaBHeHue, l-ii u
2-i1 3aMeyaTenbHbIEe IIpee-
JbI, TAOIHMIAa >KBHBAICHT-
HOCTEH U ee MpUMEHEHHE.

TENBHBIA PEET, CICACTBHS, CIIOCOOBI BBIYHCICHUN. Tao-
JIUIa SKBUBAJICHTHOCTEH U ee IpuMeHeHue. 2-i 3aMeya-
TENBHBIN NPEJIEN, PACKPBITHE HEONIPEAEIEHHOCTH Buia 1%,
CJIEICTBHS, CIIOCOOBI BBIYHCIICHUH.

Jlexuus-6ecena
(1 gac.)




2.3.

OIOHOCTOPOHHKE TIPECIBI,
HETPEPHIBHOCTh  (DYHKIIHH.

OnHocTopoHHHE Tpesiesnbl. TeopeMa 0 paBeHCTBE OIHO-
CTOPOHHUX MpezeaoB. OnpeeneHus HelpepbIBHOM

AcCUMITOTEI rpaduka | GyHKINH B Touke. HempepsIBHOCTS QYHKITUHN HA OTPE3KeE. Jlexmmsi-6ecena
(hyHKIHN. Teopemsr 0 HenpepbIBHBIX (QyHKIMAX. Knaccnpukaris (1 gac.)
TOYEK pa3phiBa. BepTukansHas, HAKJIOHHASI TOPH30HTAIb-
Hasl aCUMNTOTHI Tpaduka GyHKIIHH.
2.4. 3amaun, mpUBOAAIIME K | 3amadu, MPUBOMASAIIKE K TIOHATHIO IPOU3BOIHON. Dusnde-
HOHSTHIO MIPOM3BOAHOM. | CKHIf, T€OMETPUYECKHUIT, IKOHOMHUUYECKUI CMBICII TIPOU3-
[TpousBoaHas ¢byukimy, | BogHoi. [Ipoussonnas cinesa u cnpasa. uddepenuupy- Jlekius-6ecena
olpejieJIieHHe, TeoMeTpuye- | eMOCTh (DYHKIIMH U CBSI3b €€ C HENPEPHIBHOCTHIO. (1 gac.)
CKUH W  MEXaHHYCCKUM
CMBICJI ITPOU3BOIHOH,
2.5. [IpaBuna muddepenuupo- | IIpaBuna muddepenuposanns. Tadianna npon3BoIHBIX
BaHMA, MPOM3BOAHAS CIOXK- | OCHOBHBIX ONEMEHTapHEIX ¢yaxmmit. [IponsBogHas cnox- Texuusi-Gecena
HOW  (yHKIMHM, Tabmuma | HOW (QyHKIHH. 1
MPOM3BOTHBIX  OCHOBHBIX (1 uac.)
3JIEMEHTAPHBIX (YHKIHH.
2.6. | [IpousBomubIe Boiciiux | [loHsTHE MPOU3BOAHOI BTOPOTO, TPETHETO U T.J. MOPSA- Jlexums-6ecena
TIOPSIIKOB. KOB. 3aKOHOMEPHOCTH B OTBICKaHWH TIPON3BOIHBIX BBIC- 1
IIUX ITOPSALKOB. (1 1ac,)
2.7. OcHoBHble TeopeMbl aud- | Teopembr Depma, Posst, Jlarpamka, Komn. Jlexmus-Gecena
(epeHIMaNBHOTO HUCUHCIIe-
s (1 gac.)
2.8. Heobxoaumsble n nocratod- | Bospacranue n yosiBanue ¢pynkiuu. Heo6xonumoe u
HBIE YCJIOBHS MOHOTOHHO- | JJOCTaTOYHOE YCJIOBHE MOHOTOHHOCTH, T€OMETPUYECKHUH
cTH ¥ 3KcTpemyMma QyHKImH | cMbici. [lonsTHe sxcTpemyma Gpynkimu. Heodxonumoe Texuusi-Gecena
YCJIOBHUE CYIIECTBOBAaHUS dKCTpeMyMa. Kpuruueckue To4-
Ku repBoro poja. [lepBoe u BTOpoe gocTaTouHble ycio- (1 4ac.)
BUS 3KcTpemyMa (yHkimn. Hanbompiee n HanMeHbIee
3HaueHre QYHKIIUN Ha OTPE3KeE.
2.9. Beimykinocts, BOTHYTOCTH, | Beimyknocts ¢yHKIIMU BBepX (BHU3). Todku nmeperuoda.
TOUKH Tepernda rpaduka | JlocTaTouHOE YCIOBHE BBITYKJIOCTH BBEPX (BHH3) rpadu- Jlexmus-Gecena
(hyHKIHN. Ka ¢pyHkunu. HeoOxoanMmoe ycioBre CyImecTBOBaHHUS
TOYKHM Tepernoda. JlocTaToqHOe YCIIOBHE CYIIIECTBOBAHUS (1 wac.)
TOYKHU Tepernoa.
2.10. Anroput™M  uccienoBanus | OOmast cxema uccienoBanus rpaguka pynkuun. [Tocrpo- Jlexums-6ecena
(GYyHKIMM ®  TOCTPOCHHUE | eHUe rpa)uKOB IPOOHO-PAIMOHATBHEIX, IIOKA3aTCILHBIX,
Makera ee rpaduka. JorapupMuIecKux GyHKIHH. (1 vac.)
2.11. OyHKIMY, 3a1aHHble HesAB- | DYHKUUM, 3alaHHbIE HESIBHO. Y paBHEHUE JIMHUU Ha IJI0C-
HOo. KpuBsie 2-ro mopsiaka: | koctu. [IpsimMasi Ha TIIOCKOCTH. Y paBHCHHUS TPSAMBIX: YpaB-
OKDPYXKHOCTB, 3JUIMAIC, THU- | HCHHE MPSMOI, IPOXOISAIIESH Yepe3 3aJaHHYI0 TOUKY Iep-
nep0Oosa, mapadoa. NEeHMKYISIPHO 331aHHOMY BEKTOpY; o0lliee ypaBHEHHUE
IIPSIMOM; ypaBHEHUE NPSAMOH, IPOXOAAIIEH uepe3 ABeE 3a- Jlexums-6ecena
nIaHHbIe Touku. OnpeneneHne okpyxHocTH. Kanonnaeckoe (1 gac.)
ypaBHEeHHE OKpykHOCTH. Onpenenenue >umica. KaHoHn-
YecKoe ypaBHEHHe duuica. [ unepborna, mapaboma, ux
KaHOHHUYECKUE ypaBHeHHUs. [IpuBeneHne KpuBoi K KAHOHHU-
yeckoMy Buny. [locTpoeHne KpUBBIX.
2.12. OyHKIMK HECKOJBbKUX Te- | OcHoBHBIC MOHITHs. O0NacTh onpeeeHus, 00JIacTh U3-
PEMCHHBIX, OCHOBHBIC I0- | MeHeHUs, criocoOsl 3ananus OHIL. [Ipumeps! hyHKIUU Tlexuus-6ecena
HATHS, O0JacTh OIpeesie- | IBYX MePEMEHHBIX.
HUS, TreOMETPUYUCCKUI (1 vac.)
CMBICII.
2.13. Gynkunun B npodeccuo- | [loBepxHocTH Broporo nopsiika: cdepa, aIMIncous, Ko- Jlexuns-6ecena
HaJIbHOM cdepe HYC, IIWJIMHIPUICCKHE TOBepXHOCTH. [IpuBeaeHuE K Ka-
HOHUYECKOMY BUJY, TOCTpOeHHE. JIMHIH ypOBHSI. (1 vac.)
2.14. YacTtable Tpou3BOAHBIE 1- | YacTHBIE IPOU3BOHBIE (GYHKITUU IBYX IMEPEMEHHBIX.
ro w®w 2-ro mopsaka, | [‘eoMeTpudeckuii CMBICI 9YaCTHBIX IPOU3BOIHBIX. YacT-
Haubonpmee u HaMMEHb- | HbIE IPOM3BOIHBIE BRICIINX MOPsAKOB. OCHOBHAS TeOpe- Jlexus-6ecena
miee 3HaueHHWe (YHKIUH | Ma O CMEIIaHHBIX MPOW3BOAHBIX. Hamnbonbiiee u (1 gac.)
IBYX TEpPEMEHHBIX B OOJa- | HaMMeHbIlee 3HaYCHNE (PYHKIIUH JBYX IIEPEMEHHBIX B
CTH. obmacru.
2.15. Heonpenenennsrit nnte- | Juddepennuman pyHkuu, cBoiictea auddepeHnnania.

rpaji, oOIpelneseHue, CBOM-
CTBa, TaOJHUIIA OCHOBHBIX
WHTETPAJIOB.

Heonpenenennsiit unrerpasn. CBoiicTBa HEONPEAEIEHHOTO
uHTerpana. ' eoMeTpuyecKuil CMbICI HEONIPEAEIEHHOTO
MHTErpasia. THTETPUPOBAaHUE TPUTOHOMETPUUECKHUX

Jlexuus-6ecena
(1 gac.)

10




(byHKIMIA, HTHTETPUPOBaHKUE MPOCTEUIINX PALIMOHATBHBIX
Jpo0eii, HHTErPUPOBAHUE TI0 YACTSIM).

2.16. OcHoBHBIE MeTonbl HWHTe- | Tabnuia uaTerpaoB. OCHOBHBIE METOIBI HHTETPUPOBA- Tlexuusi-Gecena
TPUPOBAaHMS: O YaCTSIM M | HUS: HETIOCPEACTBEHHOE HHTETPHPOBAHUE, HHTETPHUPOBA- 1
MMOJACTAaHOBKOM. HUE T10 YaCTsIM, METOJI 3aMEHBI IIEPEMEHHOMN. (1 "ac.)

2.17. Pammonanenbie pobu, oc- | PamuonanbHble 1poOu, oOcHOBHBIC MOHATHS. [IpocTeiinme
HOBHBIE TOHATHA. [Ipo- | panmoHanbpHBIC QPOOH, NX HEMTOCPEICTBEHHOE HHTETPUPO-
creiiimme apoOW, WX WHTE- | BAaHWE W MHTETPUPOBAHUE MOABEACHUEM 10T 3HaK mudde- Jlexmmsi-6ecena
TPUPOBAHUE. Anroput™ | peHunaina. [TonsTre nrtepaunoHHoit GopMyIbsl. AIropuT™M (1 gac.)
UHTECTPUPOBAHMS  paIlMO- | MHTETPUPOBAHUS PAIIMOHATBHBIX JAPOOCH.

HAIILHBIX IPOOCH.

2.18. WuterpupoBanue HeKkoTo- | MHTerpupoBaHue NpoCTEHIINX UPPALUOHANBHBIX BBIPA-
pHIX UPPALMOHANBHBIX U | JKCHHI. Jlexmus-6ecena
TPUTOHOMETPUUECKIX WHTerpupoBanue TpUroHOMETPUYECKUX BBIPAKESHHH. (1 gac.)
(yHKIHH. YHHUBepcabHasi TPUTOHOMETPHYECKAsl TOICTAHOBKA.

2.19. OnpeneneHnplii  wHTErpal: | ['eOMEeTpHUUECKHA 1 IKOHOMUIECKUH CMBICI ONPEIEIICH-
oTIpenieNeHue, CBO¥icTBa, | HOTO MHTerpaia. CBOICTBA ONpeIeIEHHOTO HHTETpaa.
thopmymna Hetorona- | ®opmyna Hetotona-JleitOnuma. MaTerpain ¢ mepeMeHHBIM Jlexums-6ecena
JleitOHMIIa, MeTOABI WHTE- | BepXHHUM mnpeaesnoM. OCHOBHBIC MIPAaBHIIa MHTETPUPOBA- (1 gac.)
TPUPOBAHMUSL. HUS. 3aMEHA TIEPEMEHHON B OTIPEeICHHOM HHTETpale.

MHaTerpupoBanue 1Mo 9acTsM B ONPEAeIICHHOM HHTETpaJe.

2.20. T'eomerpuueckue npuioxe- | [lmomans mockoit purypsr B JICK u [ICK. JInuHa myru Jlexmus-Gecena
HUS ompezeneHHoro uHTe- | rockoit kpuBoii B JICK u IICK. O6bem Tena BpauieHus B
rpania. JACK. (1 vac.)

2.21. Juddepenunanbubie ypas- | 3azauu, NpuBOIsLIME K TUddepeHManbHbIM YpaBHEHH-

HEHUS, OCHOBHBIE MOHATHSA, | M. [luddepeHunansHble ypaBHEHHS IEPBOTO MOPSIKA.
muddepenunansaeie  ypas- | OnpezaeneHue, TeopeMa O CylIECTBOBAaHUU U €IUHCTBEH-
HeHusi 1-ro mopsaka ¢ pas- | HOCTH pelieHus. ['eoMeTpruieckuii CMbICT ypaBHEHHS Jlexmus-6ecena
JEJICHHBIME ¥ pasfielisiio- | mepBoro nopsaxa. Hemosxele nuddepennuaibabe ypas- (1 gac.)
IIIMUCS TIePEMEHHBIMHU. HEeHHA nepBoro nopsaka. Auddepernnansasie ypaBHEHUS

C pa3IeNAIOMIUMHUCS TTIepeMEeHHBIMU. MeTobI HX pere-

HUSL.

2.22. OnHOpOIHBIC U JIMHEHHBIC Merto 3aMeHbI IepeMEHHON AJIsT PeIIEHUs] OJTHOPOTHBIX U
muddepeHManbHbIe ypaB- | TUHEHHBIX nudepeHITUIBHBIX YpaBHEHUH TIEPBOTO TI0- Jlexmus-Gecena
HeHud 1-ro mopsaka. Jud- | psaaka. Ypasaenue beprymm.

(hepeHIanbHbIe YpaBHECHUS (1 ac.)
Bepnynnu.

2.23. Teopus nuHeHHBIX OAHO- | JIMHEHHBIE OAHOPOIHBIE YPABHEHUS BTOPOTO MOPSIKA:

POIHBIX ,unq)(b“epenunanb— OCHOBHBIE TEOPEMBI, METO/IbI PEIICHHUH. Tlexuusi-Gecena
HBIX ypaBHEHWH 2-TO TIO-

psiiKa ¢ TOCTOSIHHBIMH KO- (1 4ac.)
a¢dunreHTamu.

2.24. Teopus nuHEHHBIX HEOAHO- | JIMHEHbIE HEOIHOPOJHBIE YPAaBHEHHS BTOPOTO MOPSIAKA:

POIHBIX ;md)d)vepeﬁunanb— OCHOBHBIE TEOPEMBI, METO/IBI PEIICHUI. Texuusi-Gecena
HBIX ypaBHEHWHA 2-TO TIO- 1
psifKa C TOCTOSHHBIMH KO- (1 vac.)
b unmentamu.
3. Teopus BeposITHOCTEH M1 MaTeMAaTHYeCKAs CTATUCTHKA
DJeMeHTHl  KOMOWHATOpH- | DJIeMEHThl KOMOMHATOPUKH: Pa3MEIICHHsI, COUCTAHUS,
31 KA. OCHOBHBIE ormpezese- | nepecraHoBKU. CriocoOb! Beruncienus. [IpaBuna Berymc- Jlexmmsi-6ecena
o HUS, IBA TpaBWIa KOMOHU- | JICHUS KOJUYECTBA BAPHAHTOB KOMOWHAIIMA: CyMMa H (1 gac.)
HATOPUKH. IPOU3BEICHUE.
CnyyvaiiHeie coObITHS, WX | OCHOBHBIC OHSATHS TCOPUH BEPOATHOCTEH. VcnbITaHus 1
BUJIBI, KJIACCHUYECKOE ompe- | coObITHs. Buapl cinyuaitneix coobrTuid. [TonsiTrs coBmMecT-
JIeJICHUEe BEPOSITHOCTH CO- | HBIX (HECOBMECTHBIX), JJIEMEHTApHbIX, OJIaroNpHsATCTBY-
3.2 OBITHS. FOIIMX COOBITHH, ITOTHOM TpymITel coOpTHi. Knaccnue- Jlexuus-6ecena
o CKOE€ ormpejiesieHne BepossTHocTH. [Ipumeps! Henocpea- (2 gac.)
CTBEHHOTO BBIUMCIICHUS BeposATHOCTeH. OTHOCHTENbHAS
gactoTa. CTaTucTHYecKas BEpOATHOCTE. [ eomeTpraeckue
BEpPOSITHOCTH. AKCHOMBI TEOPUU BEPOSTHOCTEH.
Anrebpa cooOpiTuii. IIpous- | [loHsATHE anreOphl COOBITHI. 3aBUCUMBIC U HE3aBUCUMBIC
BeJICHUE U CyMMa COOBITHH. | coObITHs. [Ipon3BeicHre COOBITHIA. Y CIIOBHAS BEPOSIT- Jlexmus-Gecena
3.3. HOCTh. TeopemMa 0 BEPOSITHOCTH NPOU3BEIEHHS 3aBUCH-

MBIX cOObITHIl. Teopema o0 BEpOsSTHOCTH MIPOU3BECHUS
He3aBUCHMBIX coObITHH. CymMMa coObiTHi. Teopema o

(1 gac.)
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BEPOSITHOCTH CYMMBI JIBYX HECOBMECTHBIX COObITHI. Teo-
pemMa 0 BEepOsSITHOCTH CYMMBI JIByX COBMECTHBIX COOBITHIA.
Teopema 0 cymMe BepOATHOCTEH COOBITHI, 00pa3yIOmmx
MOJIHYIO TPpyHIly cOObITHIA. [IpOTHBOIMOIOKHBIE COOBITHSL.
BeposTHOCTh MOSIBJICHUSI XOTSI ObI OJTHOTO U3 N HE3aBUCH-
MBIX B COBOKYITHOCTH COOBITHH. Clie/ICTBHE.

3.4.

®opmyna MOJHOM BEpoOSAT-
HocTH 1 (opmyiisl baiieca.

Teopema o nonHoM BepositHocTH. Popmyra baiieca.
YcnoBus npuMeHeHus: GOPMYJIbI ITIOJTHOM BEPOSITHOCTH U
¢dopmyisl Baiieca.

Jlexus-6ecena
(1 gac.)

3.5.

HesaBucumeie
HCIBITaHHUS.

TMOBTOPHBIC

®opmyna beprynnu. JlokanpHas ¥ UHTErpaibHas Teope-
Mbl MyaBpa-Jlannaca. @opmyna ITyaccona. BeposrHocTs
OTKJIOHEHUs] OTHOCUTEJIBHOM 4acTOTHI OT MOCTOSIHHOM
BEPOSATHOCTH B HE3ABUCHUMBIX HCIBITAHUSX.

Jlexuusa-6ecena
(1 gac.)

3.6.

Cnyuvaiinas BenuumuHa. Oc-
HOBHbIE MOHATH. DyHKUINSA
pacnpesneneHus U (QyHKIHSA
IUIOTHOCTH PaclpeelICHUsL.

JluckpeTHble U HeNpepBIBHBIE CITyYaiHbIe BEJMYHMHBL.
3aKkoH pacmpeielieHUsT BEPOATHOCTEH TUCKPETHON
ciydaitHo# BenmuarHBL. CTIOCOOBI 3aaHNS 3aKOHA
pacnpeneneHns. MHOTOYTOJIBHHUK PacIpeieeHHs
BEpOSATHOCTEH. bBUHOMUANBHBIN 3aKOH pacrpeeieHus u
€ro0 YHCIIOBBIE XapaKTepUCTUKH. 3aKkoH [lyaccoHa.
[pocTeiimmii noTok coObrThii. CBOHCTBA CTAIIMOHAPHOCTH,
OPAMHAPHOCTU U OTCYTCTBUS MOCIEACHCTBHSL.
MHTEHCUBHOCTD MOTOKA.

OyHKIUS paclpeeNeHus BEpOSITHOCTEH cirydaiiHoM Be-
JIMYMHBI ¥ ee cBolcTBa. [IinoTHOCTH pacnpeieneHus He-
IpepbIBHOM CiTyuailHOM BEITHUYUHBI U €€ CBOICTBA.

Jlexuus-6ecena
(1 gac.)

3.7.

UYucnoBsle XapaKTEPUCTUKU
CllydyalfHON BEIUYUHBL. 3a-
KOHBI DPAaCIpe/ie/iCHusT He-
MIPEPHIBHOM ciay4aitHoi
BEJINYUHBI.

MatemaTruecKkoe OKUIaHUe CIy4yalHOM BETMYHHBI U
€ro CBOWCTBA. BeposATHOCTHBIM CMBICT MaTeMaTHYECKOTO
oxumanus. OTKIOHEHHE CIyYalHOW BENMYHWHBI OT €€
MaTeMaTHUYECKOro oxkujaanus. Jlucnepcus ciydailHOR
BEJIMUMHBI M €€ cBoiicTBa. CpegHee KBaJpaTHUECKOE
OTKJIOHeHHe. HauanpHble U IEHTpalbHBIE MOMEHTHI K-TO
HOpsKa, MOAA, MEANAHA.
3aKOH paBHOMEPHOTO paclpeelieHHs BEpOATHOCTEH, ero
(yHKIMS pacrpe/ielieHNs] 1 YHCIIOBbIE XapaKTePUCTHUKH.
3aKOH NOKa3aTeJIbHOI0 PaCIpeeIICHUs, ero QyHKIUS
pacnpeieneHus U YUCIOBbIe XapaKTEepUCTUKH.

Jlexus-6ecena
(1 gac.)

3.8.

[Ipenmer u 3amaun MaTeMa-
THaeckoit cratuctuku. Oc-
HOBHBIC OOBEKTHI U TOHS-
tst. Coop wmHpOpManmu u
nepBUYHass 00paboOTKa BHI-
OOpKHL.

[Ipeamer maTemaTnueckoit cratucTuku. OCHOBHBIE 3a/1a-
Y1 MaTeMaTHYeCKOl CTaTUCTUKY. | eHepasbHas U BbIOO-
pouHasi coBOKyITHOCTH. [IoBTOpHAst 1 6eCIIOBTOPHAS BBI-
6opku. PenpesenraruBHas Beioopka. CriocoOb1 oTOOpa.
CratucTudeckoe pacrpeneiieHue BoIoopku. Bapuarmon-
HBIN PSAI U €T0 XapaKTepUCTHKH. [10IUroH 9acToT (OTHO-
CUTEJIHHBIX 9aCTOT). DMIUpHUIecKas QYHKIHA pacipee-
JICHWs U ee CBOHCTBa. [ mcTorpaMmma 4acToT (OTHOCHTEIb-
HBIX 9aCTOT), SMIUpHUIecKast (YHKIHS TUIOTHOCTH pac-
Hpe/ICIICHHUS.

Jlexuusa-6ecena
(1 gac.)

3.9.

CraTucTHYeCKHUS OLICHKHA
rnapamMeTpoB reHepam,Hoﬁ
COBOKYITHOCTH

ToyeuHble OICHKM MHApaMETPOB W WX CBOMCTBA!
HECMEIICHHOCTh, 3()()EKTUBHOCTb,  COCTOSITEIBHOCTD.
l'enepanbHas cpenssis, BbIOOpouHas cpenHsis. OleHKa
TeHepaIIbHOM  cpenHed 1O  BBIOOPOYHOM  CpenHEew.
l'enepanbHas  gucrepcus, BBIOOPOYHAS  JAHUCICPCUS.
OueHka reHepajJbHOW JUCHEPCHU MO HCIPaBICHHON
BEIOOpOYHOHt  jamcmepcun.  BribopouHoe — cpenHee
KBaJIpaTUIeCKOe OTKJIOHEHHWE, aCHMMETPHS H DJKCIIECC.
Pacuer CTaTUCTHUYECKUX OLICHOK TeHEPaIbHOU
COBOKYITHOCTH.

TouHOCTB O1IeHKH. [[oBepUTENbHASI BEPOSITHOCTH (HAIEK-
HOCTH). JloBepUTEIbHBIC HHTEPBAIBI VTS OIICHKHA MaTeMa-
TUYECKOTO 0KUIAHUS HOPMATIBHOTO PACIIPEACICHUS TIPU
W3BECTHOM M HCH3BECTHOM CPETHEM KBA[PATHUCCKOM
OTKIJIOHCHUH.

Jlexuusa-6ecena
(1 gac.)

3.10.

CraTHCTHYECKHE PacyeThl B
npodeccronansHo# chepe

3agaun npodeccnoHalbHOM cepsl, TpedyroIue npuMe-
HEHUSI CTaTUCTUYECKON 00paOOTKH JaHHBIX: 3aIachl, pe-
CYpChI, HODMATHUBBI, IEHBI U T.IL..

OO6cyxenue
CUTyalun
(2 gaca)
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4.3. JIabopaTopHble padoThI
y4eOHBIM IUTAHOM HE IPETYCMOTPEHO.

4.4, IlpakTU4ecKue 3aHATHSA

Buo 3anamus ¢
Homep
Ne . UHMEPAKMUG-
pazoena Haumenosanue mem npakxmuueckux 3aHAmuil Oovem . N
n/ HOUl, aKMUBHOI,
oucyu- 6 uacax <
n UHHOBAUUOHHOU
naunwl
dopmax, (uac.)
HeticTBus Hax MaTpunaMmu. Beruucnenue onpeaenureneii. Pe-
1 1 LIIEHHE CHCTEM JIMHEHHBIX ypaBHeHUi MeTtogoMm Kpamepa, me- 30 3aHATHE-TPEHUHT
tonoMm ["aycca. JlefictBus Hax BekTopamu. CkansgpHOe, BEKTOp- (8 yac)
HOE, CMENIaHHOE ITPOM3BEICHUE BEKTOPOB.
Ipenen ¢ynkumu. Acumnrorsl rpaduxa Qynkunu. [IpaBuma Amanus crryawi
muddepeHmpoBanus U Tadimna Npou3BoaHbIX. VccnenoBanue 6 qac)y
2 ¢yHKIMKM K mocTpoeHue ee rpaguka. Kpusble 2-ro mopsjka. 30 PaGoTa B MASbIX
YactHble npou3BoAHble 1-r0 M 2-ro mopsnka, Hanbombiee u rpynmax (4 sac)
HaMMEHbIIIee 3HaueHNe QYHKINH ABYX MEPEMEHHBIX B O0OJIACTH. Py
Heomnpenenennstit uarerpan. Meton 3ameHbl iepemMeHHoi. H-
3 9 TETPUPOBAHWE 110 4YaCTAM. VIHTErpmpoBaHHE CHEIHaIbHBIX 08 PaGora B ManbIx
KkiaccoB pyHkuit. OnpenencHHbI HHTErpal. [ eoMeTpudeckue rpymmax (5 gac)
MIPHUIIOKCHHUS OIIPEeIICHHOTO HHTETpasa.
Jnbdepennmansasie ypaBHeHUs 1-ro mopsaka. JInHelHsie of-
HopoaHble nuddepeHunansHble ypaBHEeHHs 2-T0 TOPsAKa C I0- Pabora B ManbIx
4 CTOSHHBIMH KO3 duiumentamu. JIuHeiiHple HEOJHOPOAHBIE 12 rpymmax
muddepeHmansHble ypaBHEHUs 2-TO MOPSAKA C IMTOCTOSHHBIMH (5 vac)
K03 punHeHTAMH.
DneMeHThl KoMOMHaTopuku. Kiaccudyeckoe ompeesieHue Bepo-
saTHocTu coObitus. [IpousBenenne u cymma coObITHH. Anredpa
coobiTnii. @opmyna monHO# BeposTHocTu U (opmyna Baiieca. o
o AHanu3 cuTyanui
5 HezaBucumele moBTopHBIE HcmbITaHust. CirydaiiHas BeIWYHHA. 27 (8 vac)
3. OyHKIUSA pactupeneneHus U QYHKIWSA IUIOTHOCTH paclperene-
HUS. UHCIIOBBIE XapaKTePUCTHKH CITydaifHOH BEIMYUHBI. 3aKO-
HBI pacTpeie]IeHUs CIIy4YailHOW BETNYUHBI.
6 ITepBuunas o6paboTka BeIOOpKH. CTAaTHCTUYECKUE OIEHKU Ta- 9 AHanmu3 cuTyanui
pPaMETPOB T'eHEPAIBLHON COBOKYITHOCTH (2 yac)
nTOro 136 38

4.5. KoHTpoJIbHbIE MEPONIPUATHSI: KOHTPOJILHasi padoTa

Bce KOHTPOJIbHLIC pa6OTI>I BBIITOJIHAKOTCSA KaK HHAWUBUAYAJIbHBIC JOMAIIHUC 3aJaHU .

B cooTBeTcTBHM ¢ YUE€OHBIM IJITAHOM MPEAYCMOTPEHO:
- 0JIHA KOHTpPOJIbHAs paboTa B EPBOM ceMecTpe (KOHTpoJibHas paboTa 1);
- 0JIHA KOHTPOJIbHAS paboTa BO BTOPOM ceMecTpe (KOHTpOJIbHast pabora 2);
- 0JTHa KOHTpPOJIbHAsE paboTa B TPETheM ceMecTpe (KOHTpobHas paboTa 3)

- 0JIHa KOHTPOJIbHAS paboTa B 4ETBEPTOM ceMecTpe (KOHTpoJibHas paboTa 4).

Huxe npuBeneHsl 3ajaHUs] KOHTPOJIBHBIX PadoT.

Koumponvnana paooma 1 uacmo 1 «Inemenmast 1uneinon u 6eKmMopHoIl ancedopol)

Lenv: 1. HayuuThcs paboTaTh ¢ MAaTpUIIaMU ONPENCTUTENSIMU, CHCTEMaMH JIMHEWHBIX ypaBHe-
Hu. 2. Hayuntbcs pemats 3a1auu MpakKTUUECKOW HAMPABIEHHOCTH C IIOMOIIBI0 0OBEKTOB BEK-
TOPHOM anreOpsbl.

Cooeporcanue: 6 3anaHuit

1. IIpowussecTu neiicTBus Haa MaTpuiiaMu. Halitu AZ; AB.

o B~ O
|
(o)} - o

1
B=|-2 3
5 0
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2. PemiTh CUCTEMBI THHEHHBIX YPaBHCHUMN:
SX; —3X, =Xy =-1 3X, +X, =X, =3 X, —3X, +X;, =0
aq 2X +X,—X;3=3 b.{ 2X +X;-2X, =1 c. 12X, +5X, —X; =0
X, — X, +3%X; =1 Xp +X, =Xy +X, =2 3%, —2X, +X; =0
3. Hanbl Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). Haiitu:

a. nmmuay Menuansl CK tpeyromsanka ABC
b. Touky P, oTnensronryto Tpets orpeska AC, cumras ot C

C. KOOPIMHATHI BEKTOPA 2AB-5BC +3AC, ero JUTMHY (M IOCTPOUTH €ro Ha OyMare B KJIETKY)
d. mepumerp Tpeyronpuuka ABC

4. Nanwt Toukn A(2; N;0), B(N-2;4;1),C(3;,-2,N-15).
a. maitru (AB+3BC, 2AB - BC)
b. BbIsCHHTS, NPy KakoM 3Hauennn ( Bektopsl AB + AC 1 qAC — 2AB nepreHuKyIspHbl
C. maiitu paboty cubl f ={=5, 2, —I} 1o nepemelenmio Touky BROJb Bektopa 2AB — BC
d. maiitu momans tpeyronsauka ABC

5. HaifTy 1uiowais napauielorpaMma, oCTpOeHHOro Ha Bektopax 5a — Nb u a+b, ecom:
a. \5\:3, \6\:4, alb; b)a=3i+2]j-5k, b=2i-2]j -k,

6. Mana mupamuza ¢ Bepumnamu A (7; N; 4), A, (7, -1 N -2); A,(3; N +3; 1), A,(—4; 2; 1) . Haiiru:
a. yrox mexny peopamu A A,, AA,;

b. o6wvem mupamumsr;
C. JUIMHY BBICOTBI, OMYIICHHON Ha rpanb A A A, .

Koumponvnasa paooma 1 wacms 2 «Hauana mamemamuyeckozo ananuza»
Llenwv: 1. Hayuutbes paboTaTh ¢ QyHKIHSIMU.
2. HayuuTbcs BBIUMCIATH HNPEEIIbl, IPOU3BOIHBIE, CTPOUTH MaKeThl TpauKoB (QYHKIUH.
Cooepoicanue: 4 3amaHus
1. Beruncnuts npeaess! GpyHKIHH:

_ 6x” —5x° +4 o i x> —2x+1 i 2x—6
&M a0 T C % —x+1 A oy 3
x> (x° —3x)(2x" +5x) X" —X"—-x+1 6+x—3
_ (13n+5\"" . COS2X —COS X |
d lim| =—=—/——= e lim—==" 22 folim———
n-»{13n-12 x>0 1-C0SX x>0 2tgx —Sin X

2. HaiiTi npou3BogHy!O:

_(2x+1)-VxE—x 1 x [2 B sin? 21x
y = 5 b.y_marctg(e -,/A) C. y=4tgd+—F—

X 21cos42x

2
d vy :arctgx+%|n X2 +1 6.y = 4" (Wx).

X" +4

3. Haiitu ypaBHeHHE KacaTelbHOW 1 HOpMaiK K Tpaduky QyHKIMH Y = , B TOUKE Xo= -2.

x> +1
4. VccrnemoBaTh GYHKITHIO U TIOCTPOUTH TpadrK:
a y=x-x b. y:XZZ_l c. y=3x—1'
x*+3 x?

Konumponsnas paboma 2 ywacme 1 « QynKyuu HECKOIbKUX NEPEMEHHBLX))

Lens: 1. Pacmputh nousitue GyHknuu. HayduThcs CTpOUTH KPUBBIE BTOPOTO TOPSIIKA

2. HayunTbcs CTpOUTH OBEPXHOCTH BTOPOTO MOPSAIKA U aHAJIM3UPOBATh IOBEJCHHE

(GyHKIMI 1BYX NMEPEMEHHBIX.

Cooepoicanue: 4 3amaHus
1. HOCTpOI/ITB KPHBLIC BTOPOTO MMOpsAAKa B O,I[HOﬁ CUCTCMC KOOpAWHAT.

a. 1y -4y+8x-84=0 c. 3. X*+4y*+2x-40y+97=0

b. 2. y*—4y—-8x-52=0 d. 4. x*+4y*-10x-40y+121=0
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e. 5. X +y°—4x-4y+7=0 i. 9. 64x* —36Yy? — 256X +144y + 2416 =0
f. 6. X +y>—4x+6y+9=0 j. 10. 4x* +y? —96x -4y +576=0
g 7.X°+y*+2x-10y+25=0 k. 11 4x* +y® +64x -4y +256 =0
h. 8 x*+y?—-10x-10y+49=0

2. HOCTpOI/ITI: MMOBCPXHOCTHU

2 2 2 2 2 2
) D S S P N S G S
4 4 9 16 9 4
2. TToctpouts muanu ypoBHS QyHKmu Z=f(X,y)
2 Y 2 2
a z:x—+M b. z=x—(y-5)> c. z=x+2y d. z:X——(y+1)
9 16 4 9
3. Haiitu obnactu onpenencuust GyHKIMA: g, 7 =./y? —2x+4 b z= 1 - C z=arcsin(3x+y—2)

2
X =y
4. Haiiti monubii nudepentman GyHKuuM 7 = arcsin(x? + xy* +tx + 2t)

Koumponvnana paooma 2 wacmo 2 «Humezpan»
L]eny: 1. HayunThbcs BBINONHATH 1€HCTBUE UHTETPUPOBAHKE
2. HayunTbcs mpUMEHSATh HHTETPUPOBAHNE B TEOMETPUUYECKUX U (PU3HUECKUX TPUIIOKE-
HUSIX, IPUOTKEHHBIX BBIUYMCICHHSIX.
Cooeporcanue: 2 3amaHust
1. IlpounTterpupoBath HyHKIUN

aJ- x2dx A J~efx+8d J- sin x & d '[ sin x ejctg 3 dx
Cx+3  Wx \3—cos? x 3= cosx ' sin? 3x

. X—2 X+1
f. | (x® +5X + 6) sin 2xdx . | In(cosx)dx h. —d i dx
Ji ) o [In(cosx) J ' I(x—5)(x2+2x+2)

Vx?=2x+5
I xax

2. IToms3ysich hopmymnoii Herotona-JleliOnmIIa, BBIMUCITUTD ONpeaeEHHbINA HHTErpal I \/— %

Konumponsnan paboma 3 «/Jugpgpepenyuanvnovie ypasnenusn»
Lenv: 1. Hayuutbes onpenenstsh tum nquddepeHrnantsHOT0 ypaBHEHHS 1o ero Buay. 2. Hayuutses
BbIOMpaTh MeToA pemieHust auddepeHnarIbHOr0 ypaBHEHHs B COOTBETCTBHHM C €ro THIOM. 3.
Hayuutbest noBoauTh perienne nuddepeHnanisHoro ypaBHeHHS 10 OTBETa B COOTB-TBUU C 3aja-
HUEM.
Cooepoicanue: 2 3amaHus

1. Pemts nuddepeHnmanbHbie ypaBHEHHS

1)xy'-y=0 2)Xx+xy+y (y+xy)=0  3)x’dy+(y—1)dx=0

4)y'=(2y + 1) ctg x 5) tg x -sin?y dx = —cos?x -ctg y dy
2. Haiitu uactHoe pemenue auddepennuansuoro ypasuenus ) + py + qy= f(X), ynosnersopsioriee

HauaibHeM yesioBusiM J(0) = yo , ¥ (0) = yo'. 1) V'+4y +4y=¢€"; 0) =1, y(0) =8.
1
2) V' -5Y +6y= X A0 = e YO = 5. 3 Y e y=cos2x UO=—3, ¥(0)=1

Konumponsnan paboma 4 wacme 1 «Teopus eeposmuocmu
Llenwv: 1. HayuuTbcs BEIOMpATh METOBI PEILICHUS 3a/1a4 [0 TEOPHH BEPOATHOCTEH
2. HayuuTbcs cTpouTh anreOpbl COOBITHI, apryMEHTHPOBATh M aHAJIM3UPOBATH PEIICHUE
Cooepoicanue: 7 3amaHuii
1. B ypsne 5 mapos 6eroro nseta, 3 - CHHETO, 6 KENTOrO.
a) U3 YpHBI JOCTAIOT OJMH 1ap. KakoBa BEpOSATHOCTh TOTO, YTO OH OeIbIii?
0) W3 YpHBI JOCTAIOT IBa mapa. KakoBa BEpOSATHOCTE TOTO, YTO OHH JKEIATHIC?
B) U3 YPHBI IOCTAIOT TpH mmapa. KakoBa BeposITHOCTb TOT0, YTO BCE OHM Pa3HOTO IBeTa?
T') U3 YPHBI JJOCTAIOT YeThIpe mapa. KakoBa BepoSITHOCTH TOTO, YTO BCE OHU OJHOTO LBETa?
2. Pabouwmii oOcmyxuBaer 4 craHka. BeposSsTHOCTh OCTAHOBKM B T€UYEHHE CMEHBI y IEPBOTO CTAHKAa pPaBHA
0,4, y Broporo cranka -- 0,45, y tperbero —0,3, y uerBeproro — 0,34. Haiitu BeposITHOCTh OecriepeOoitHOM
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paboThI B TEYEHUE CMEHBI: a) BCEX YETHIPEX CTAHKOB; 0) TPEX CTAHKOB; B) TOJIBKO OJTHOTO CTAHKA; T) XOTS ObI
OJTHOTO CTaHKa.
3. VY pebenka umeercs 10 kaprouek ¢ 6ykBamu A, U, O, S, B, B, P, C, K, II. PecOeHok, He yMEIOIIMIA YH-
TaTh, BBIKJIAABIBAET B PAJ MO YeThIpe OYKBBI. HaliTH BEpOATHOCTH TOTO, YTO OH CIYYailHO BBUIOXKHT CIIOBO
«BbOPA».
4. VY Iletn tpu mapku u3 ['epmanun, a ase Mapku u3 CIIA. A y Camm msith Mapok u3 ['epMannu u Tpu U3
CHIA. Ilets yramun omgHy Mapky y Carmu u OJIOKII ce0e B Kirsiccep. A IMMOTOM Hadajl XBacTaThCs MOIPYK-
K€ U HayraJ BeITAlWI OHy MapKy. KakoBa BeposiTHOCTH TOTO, 4TO 3T0 Mapka u3 CIIA?
5. Ha cOopKy nocTynaroT AeTanu ¢ Tpex aBToMaToB: 25% - ¢ mepBoro aBTomara, 45 % - co Broporo, 30% -
¢ Tpethero aBromara. llepserii aBromar gomyckaer 0,1% Opaxa, Bropoit —0,2%, Tpetuii -- 0,3%.Haiitu Be-
POSITHOCTH TOTO, YTO HECTaHAAPTHAS JISTallb, IIOCTYUBIIAS HA COOPKY, ClIeIaHa BTOPHIM aBTOMATOM.
6. Tpwu cTpeika NpOU3BENH IO OJJHOMY BBICTPEINY 110 MUIIIEHU. BEpOATHOCTH MOPaKEHUST MUTIICHU KaXKIBIM
ctpenkom paBHa 0.8. HaliTH BEpOsSTHOCTh TOTO, 4TO: a) TPH CTPEJIKA MOpa3siT MUILICHb; 0) /1Ba CTpesKa Iopa-
35T MUIIICHB, B) TOJIBKO OJIMH CTPEJIOK MOPA3UT MUIIICHB; T) XOTS ObI OIMH CTPEJIOK OPA3UT MUIICHD.
7. JlecATh CTPENKOB CHEIald [0 OAHOMY BBICTpENly MO MUIICHU. BeposTHOCTh mpomaxa kaxabMm - 0,2.
Haiitu BeposITHOCTB TOTO, 9YTO XOTSI OBI TPOE TOTIATIH.
Konmponsnaa paboma 4 wacme 2 «Mamemamuueckas cmamucmuxka,

L]env: 1. HayunTtbcest o6pabaTeiBaTh BHIOOpOYHBIC JaHHBIE. 2. [I03HAKOMHUTHCSI C BO3MOYKHOCTSI-
mu nakera Excel mo o6paboTke naHHBIX.

Cooeporcanue: 11 3amanmit

Jana nBymepHas Beioopka oobema N=150.
J11s1 3aJTaHHOTO MacCHBa YUCEN MPOBECTH CICAYIONIYIO CTATUCTUUYECKYI0 00paboTKYy:

Jas kaxnoii nepemenHoii (s 11 maTEpBanoB):
OTIPEICTUTh pa3MaXx BhIOOpKH (3amucath GOpMyITy U pe3yabTaThl BHIYUCICHUH);
JUITMHY WHTEepBaia (3anucatb GOpMyIy U pe3ylbTaThl BEIYUCICHHN);
JIEBYIO M MTPABYIO TPaHUIIBI HHTEPBAILHOTO psifia (3amucath GOpMyITy U pe3ylbTaThl BEIYUCICHHN);
MTOCTPOUTH UHTECPBAIBHBIN PSIJI;
HaAWTH YacTOTEI,
MIOCTPOUTH THCTOTPAMMY;
BBIYHCIIUTH TOYEYHBIC OIICHKH: BRIOOPOYHAS CPEIHSsS, BRIOOPOYHAS JIUCTICPCHs], UCTIPABICHHAS BHIOO-
poYHas AMCIIEPCHS, UCIIPABIEHHOE BHIOOPOYHOE CpeIHEee KBagpaTUYeCKOe OTKIIOHEHHE, aCUMMETPHS, IKC-
1iecc (3anucath Bee OPMYJIbl U PE3YJIbTaThl BBIYUCICHUN );
8.  mocTpouTh AOBEPUTEIHHBIE MHTEPBABI JIJII MATEMATUIECKOTO OXKUJIAHHS M CPETHETO KBaIPaTHIECKO-
0 OTKJIOHEHUSI T€HEPaTbHOU COBOKYNHOCTH INpHU HaAexxHocTAX 0,9 u 0,95, cpaBHUTH UX IJIMHBI U YCTaHO-
BUTH CBSI3b C BEJIMYMHON HAJICKHOCTH,
9.  npoBepUTH IPABUIIO TPEX CUTM;
10. mo rucrorpamme, aCHMMETPHH, KCIECCY, MPABIITY TPEX CUTM BBIABHHYTH THIIOTE3y O HOPMAIBHOM
pacrpe/esieHiH TeHepalbHOH COBOKYITHOCTH;
11. npoBepuTh BBIABUHYTYIO TUIIOTE3Y MO KpuTepHio xu-kBaapart ([lupcona) ¢ yposuem 3naunmoctu 0,05.

NogkrwbdE

Bbinaua 3amaHuii, mpueM KOHTPOJIBHBIX Pa0OT MPOBOAMTCS B COOTBETCTBHM C KaJCHIApHBIM
y4eOHBIM TpaduKoM.

Ouenka Kpurepun onieHKH KOHTPOJIbHOI padoThl
3a4yTeHo «3a4TEHO» CTAaBUTCS IpH YCJIOBUM MPABUIIBHOT'O BBITTIOJIHCHUS BCEX 3aﬂaHHI7[.
He 3aureno Eciu He BEIIOIHEHO XOTs ObI OJHO U3 00s13aTeILHBIX SaﬂaHHﬁ, TO CTYACHT NOJYy4ac€T OLUCHKY «He

3a4YTCHO» U HC JOITYCKACTCA K CEMECTPOBBLIM KOHTPOJIbHBIM MEPOIMPUATUAM: 3a4YCTYy UIIU DK3aMCHY
B COOTBCTCTBHH C y‘Ie6HBIM IIJIAHOM.
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5. MATPAIIA COOTHECEHUS PA3JIEJIOB YYEFHOU JJUCIATIJIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHIHUAM U ONEHKE PE3YJbBTATOB OCBOEHUA JUCHHUIIJINHBI

Komnemenuyuu Buo
2 Ouenka
Komnemenuuu t.. uac yueoHnwvix
Komn. P . pe3yibmamos
Kon-60 3anaAmMu
N, naumenoeanue uyacoe OIIK
pazoenoe OucyunIuHnbl
4 5
1 2 3 4 5 6 7 8
1. JIuneiinas 1 BeKTOpHas anredpa 100 + + 2 50 JIk, 113 kp 1., sx3ameH
2. Maremarnuyeckuii aHaIn3 + + JIk, I13 kpl,kp 2, kp 3
290 2 145 ’ P % Kp £, Kp
9K3aM€EH, 3a4eT
3. Teopust BepOSITHOCTEHI W Mare- + + JIk, I13
PH BEp 132 2 66 ’ kp 4, SK3aMeH
MaTH4ecKas CTaTUCTHUKa
6cezo uacoe 522 - - 2 261 - -
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6. IEPEYEHb YYEBHO-METOAUYECKOT'O OBECIHHEYEHUSA LA
CAMOCTOATEJBHOHU PABOTHI OBYYAIOIIUXCHA ITO JTUCIHUITIMHE

a) [loaAroroBka K JeKIUOHHBIM U NPAKTUYECKUM 3aHATHAM

1. barunosa T.I'., EmenbsinoBa H.B. Ananutudeckas reoMeTpusi: METOJUYECKHUE YKa3aHUs JIst
MPaKTUYECKUX 3aHATUH U camocTosaTenbHbIX padot/ T.I'. barmnosa, H.B.EmenbsinoBa. — bparck:
bpl'y, 2017. - 52 c.

2. bexupona, P.C. Marematuka. OyHKIIMM HECKOJBKHX MEPEMEHHBIX: MeToIu4YecKne yKasa-
uus/ P.C. bexkuposa, T.I'. barunosa.- bparck: bpI'Y, 2009. - 51 c.

3. EmenssanoBa H.B. MaTerpupoBanue GyHKIMA OHON IEpeMEHHOH : yuel. mocodue. —
Bbparck : U3n-Bo bpl'Y, 2013. - 90 c.

4. EwmenbsiHoBa, H.B. PackpbiTie HeonpeneneHHOCTeH B mpeaenax: MeToauyeckrue yKa3aHus/
H.B. EmenbsinoBa, O.I'. Jlapuonosa. — bparck: bpl'Y, 2009. — 49 c.

5. Jlaszaps, O.B. Bekropras anredpa: Meroandeckue ykaszanus / Jlazaps O.B., EMenbsHoBa
H.B. — bparck: bpI'Y, 2006.-59 c.

6. JlapuonoBa, O.I'. Maremaruueckas craructuka: yded. mocodue / O.I'.JlapuonoBa, C.A.
I'eBpaceBa. — 3-e u3a. nepepad. u gomn. — bparck: 'OY BIIO «bpI'Y», 2008. — 66c.

7. Ilaiimpimesa, O.A. Iubdepenunansupie ypaBaenust / O.A. Ilaiimbimesa. bparck: bpl'VY,
2009. - 168 c.

0) CaMmonoaAroToBKAa U CAaMOIIPOBEPKa

1. barunona, T.I'. Marematuka. Y. 1: JIuneiinast u BekTopHast anredpa, aHaTUTHUECKas
reoMeTpHsl, Hayajga MaTeMAaTHYEeCKOT0 aHanu3a. 3aJaHus Uil CaMOCTOsATeNIbHOU paboTel / barnHoBa
T.I'., Jlumyxk E.B.. — bparck: U3n-Bo bpI'VY, 2011. - 133 c.

2. barunona, T.I'. Marematuka U.2: Heonpenenennsrit maTerpan. OnpeneaeHHbIN HHTE-
rpai: cOopHuk 3ananuii u rectoB / barunosa T.I'., bexupona P.C., Jlumyk E.B.— Bpatck: U31-Bo
bpl'V, 2011. - 44 c.

3. barunosa, T.I'. Maremaruka Y.3: luddepenunansupie ypaBHeHus. OyHKIINH HECKOIIb-
KUX NepeMeHHbIX: cOOpHHUK 3a7anuii u TectoB / barunosa T.I'., bekuposa P.C., JIumyk E.B.—
bparck: U3n-Bo bpl'Y, 2012. — 56 c.

4. barunosa, T.I'. MaremaTtuka: Beenenue B matemarnueckuii ananms. {uddepennnans-
HOE HCUYHUCIIeHHE: COOpHUK 3amanuii u TectoB. Yactel, 2 / barunosa T.I'., Bekuposa P.C., JIumnyk
E.B. — bparck: U3n-Bo bpl'Y, 2014. - 83 c.

5. barunosa, T.I'. Matematuka Y.4: Teopust BeposiITHOCTEH U MaTeMaTH4ecKasi CTaTUCTH-
Ka: cOopHuk 3a1anuii U TectoB / barunosa T.I'., bexuposa P.C., Jlumyk E.B.— Bparck: U3xa-Bo
bpl'V, 2014. - 69 c.
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7. HIEPEYEHb OgHOBHOﬁ U JOMOJHUTEJIBHOM JIUTEPATYPBI,
HEOBXOJINMOMU J1JIsA OCBOEHUA JUCHUITJINHBI

Buo Konuue-
cmeo
No Haumenoeanue uzoanusn Jani- IK3eMnA- Obecneuen-
musn HOCmb,
(I, 1713, Z‘L‘;;Zf (oK3./ wen.)
Kp) mIT. '
1 2 3 4 5
OcHoBHas1 JUTEpaTypa
1. | ITucemennsi, [. T. KoHcnekT nekuuii o BeIcIIEH MaTeMa- Wi
v N x, 113,
tuke : monHbId kype / JI. T. [Tucbmennsiit . - 10-e u3s., ucrp. 43 1
- M.: AUPUC-TIPECC, 2011. - 608 c. P
2. | Hunayes, B. C. Beicmas marematrka. yaeOHUK AJIsl BY30B /
B. C. IlTunaues. - 8-e u3x., crepeorut. - M.: Beicmas mko- JIx, xp 390 1
na, 2007. - 479 c.
3. | Jlapuonosa, O.I'. BekTopHas anrebpa B IpuMEHEHHNH K JIU-
HEWHBIM 00BEKTaM Ha IUIOCKOCTH U B TIPOCTPAHCTBE: Yueo. Tk 31 1
[Tocob6ue mis By3os / O.I'. Jlapuonora, A.C. Jlapuonos, O.B. - kP
Jlazaps. — Bpatck: bpl'Y, 2010. — 84 c.
JlomotHUTETbHAN JINTEpPATypa
4. | Hauko, II. E. Briciias MmaTeMaTuka B yIpaXHEHUSIX U 3a/a-
yax. B 2 u. U.1 :yue6HOe mocobue myist By3os / I1. E. JTanko, JIx, 113, 288 1
A.T. ITonos, T.5. KoxxeBHukoBa. - 6-¢ u3a. - M.: "Onuxc 21 Kp
Bek",: Bricmas mikona, 2003 - 304 c.
5. | Hauko, I1. E. Beiciiag maTemaTrKa B yIpaXKHEHUAX U 3a]1a-
gax. B 2-x 4. Y 2: yuebnoe mocobue misg By3os / I1.E. Jlanko,
A.T". TITonos, T.A. I}éomeBHHKOBa. -6-¢ I/IBZ[}.]- M.: "OHIfI[(c 21 Ik, Kp 296 1
Bek", 2003 - 415 c.
6. | [Iuckynos, H. C., uddepenimanbHoe 1 HHTErPaIbHOE HC-
gyucienus. B 2 1. T.1-2 : yue6noe mocodbue qys By3os / H. C.
[MuckyHoB. - u3a. crepeotur. - M.: Uuterpan-IIpecc, 2003 - JIk, Kp 189 1
2004. T.1. - 2003. - 415 c.
7. | lluckynos, H. C., luddepennnansnoe u HATErpaIbHOE HC-
gucienus. B 2 1. T.1-2 : yue6noe mocodbue qyis By3os / H. C.
[TuckyHoB. - u3a. crepeotur. - M.: Uuterpan-IIpecc, 2003 - JIk, Kp 198 1
2004. T.2. - 2004. - 544 c.

8. NIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIITMOHHOM
CETU <MHTEPHET» HEOBXOJUMBbIX JIJIs1 OCBOEHUA U CHUIIJIMHBI

1.DnexTpoHHBIN KaTaior oubimorexu bpl'y

http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?L NG=&C21COM=F&I121DBN=BOOK&P21DBN=BO
OK&S21CNR=&7211D=.

2. DnextponHas oubmuoreka bpl'yY

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

3. DnekTpOHHO-OMOIMOTEYHAs crcTeMa « Y HUBEpcUTETCKast Oubimmoreka onlinex http:/biblioclub.ru .

4. D1eKTpOoHHO-OnOMoTeuHas cuctema «3marenscTBo «Jlanby

http://e.lanbook.com .

5. Madopmanmonnas cucrema "ExnHoe okHO nocTyma kK o0pazoBaTenbHbIM pecypcam” http://window.edu.ru
6. Hayunas snexkrponnas 6ubimorexka eLIBRARY.RU http://elibrary.ru .

7. Vuuepcuterckas uHdopMmannonnas cucrema POCCHUS (YVIC POCCHSA) https://uisrussia.msu.ru/ .

8. HatmonaneHas snexktponnas oudnuorexka HOb

http://xn--90ax2c.xn--plai/how-to-search /.
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92.%20%D0%A1.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%A1%2E%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%A1%2E%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/how-to-search%20/

9. METOANMYECKHUE YKA3AHUA 1JIsd OBYYAIOLIUXCA IO OCBOEHHUIO
JAUCHHUIIJINHBI

OOyuarommiicss JOJKEH pa3paboTaTh COOCTBEHHBIH PEXHM PABHOMEPHOTO OCBOCHHUS JIHCIIH-
rHbL. [IoATOTOBKA CTy/EeHTa K MPEACTOSIICH JISKIIMH BKIIIOYAeT B ce0s psiji BAKHBIX TO3HABA-
TEIbHO-TIPAKTUYECKUX 3TAIOB!

— YTEHHWE 3alucei, CACNaHHBIX B MPOIECCEe CIYIIAHUS W KOHCIEKTUPOBAHUS MPEIBITyIICH
JIeKIIMU, BbIHECEHHWE Ha TOJS BCEro, YTo TpedyeTcs MpH JalibHelIIell paboTe ¢ KOHCIEKTOM H
y4eOHUKOM;

— TexHHuYeckoe opopMIiIeHHE 3amucell (IoaYepKuBaHUe, BBIJCICHNE [JIaBHOTO, BBIBOJIOB, J10-
Ka3aTeJIbCTB);

—  BBINIOJIHEHUE MPAKTUYECKUX 3a/IaHUI TIPETo1aBaTers;

— 3HAKOMCTBO C MaTEpHUAJIOM MPEACTOSIICH JIEKIIUU 110 YYCOHUKY U TOTIOTHUTEILHOU TUTEpa-
Type.

AxTHBHas paboTa Ha JICKIMH, €€ KOHCIIEKTHPOBAHHE, POAyMaHHas, LieJICHApaBICHHAs, CHU-
CTEeMaTHYeCcKas, a TJIaBHOE - JOOPOCOBECTHAs M TIYOOKO OCO3HaHHas Iocienykomas pabora Haja
KOHCIIEKTOM - Ba)KHOE YCIIOBHE YCIICITHOTO O0y4YEHUS CTYICHTOB.

9.1. MeTonnueckne yKa3aHus Il 00y4AIOIIMXCSH 110 BHINOJTHEHUIO NPAKTHYCCKUX 3aHATHI

[IpakTnyeckue 3aHATUS 1O MaTeMaTHKE MO3BOJIAET CTYAEHTY Oosee IriyOoko pa3oOparbcs B
TEOPETUYECKOM MaTepHaje U ONpeleIuTh chephl ero NPakTUIecKoro npuMeHeHusi. OCHOBHas 1IEIb
IIPAKTUYECKOTO 3aHATHS — Pa3BUTHE CAMOCTOSATENBHOCTU CTyAeHTA. [IoAroTOBKa K IPAaKTUYECKUM
3aHATHUSAM COCTOUT B I0OPOCOBECTHOM aHAJIM3€ TEOPETHUECKOT0 MaTepuaia, COCTaBICHUN KPAaTKUX
CIIPAaBOYHMKOB, CIIOBAPHKOB, CXEM, aITOPUTMOB. KpoMe Toro, Bce JOManIHue 3aaHus K paKkTuye-
CKOMY 3aHSITHIO JOJDKHBI ObITh BBIIOJIHEHBI, OO MOATOTOBIIEHBI BOIPOCH! MPEMOAABATENI0, pac-
KPBIBAIOLINE TPYIHOCTU B OCBOEHUH Y4eOHOIO MaTepHaa.

IIpakTuyeckoe 3ansitue Nel JleiicTBust Ham Marpuiiamu. Berancienue onpenenureneid. Pemenne
CUCTEM JIMHEWHBIX ypaBHeHHH metonoM Kpamepa, meronom ["aycca. JleiicTBUsL Haj BEKTOpamH.
CkansipHoe, BEKTOPHOE, CMEIIAHHOE TPOU3BE/IEHNE BEKTOPOB.

Lenb: 1) HAYYUTHCS BBIMOJHATH ICHCTBHUS HAJl MATPHUIIAMH, BBIUUCIIATH OMPEICIUTENN, PElIaTh
CHUCTEMBI JIMHEHHBIX ypaBHeHUU MeTonoMm Kpamepa, metomom ["aycca. 2) HayduTbcsi BBITIOTHATH
JEUCTBUSI HaJl BEKTOPAMH, HAXOJAUTh CKAISIPHOE, BEKTOPHOE, CMEIIAHHOE MTPOU3BEIEHUE BEKTOPOB.

3ajanvie 1 BoImonHUTh AeUCTBUS HAJ MaTpULIAMU

2 3 1 -20 5 1 -2 -5 3 1
1) A+5E A= 3 _o :2) 5A-3B+2C A=| 3 5 1|/B=|-3 2 7 l'c=|2 o0 s
-1 2 4 4 0 -1 6 4 2
3aganue 2 BelUMCIUTh ONpPEeuTeNId BTOPOTO MOPSIKa
1 2 cosa Sina tgf 1 X X —
1 )| ; A, 2
-3 -4 —Sina cosa -1 tgps X“+x+1 X

3ajanue 3 BolUuCanTh ONPENeInTeNn TPEThEro NopsaKa
3 2 -1 2 1 3 111 0 x O

N2 2 31;225 3 2;3y1 2 3;4|x 1 X;
4 2 -3 1 4 3 1 3 6 0 x O

3aganue 4 Pemnth cucteMy JMHEUHBIX ypaBHeHUH MeToIoM Kpamepa u merogom ["aycca

—2X, = 3X, + Xy =—7 2y +z7+3x=1 X+2y+z7=38
1) 3 X, +2X,=3X; =14 ; 2)16X+4z+5y=-2; 3) {3x—-2y-3z2=-5
— X, — X, +5X; =-18 72+8y+9x=3 3x—4y+5z2=10

3aganue 5 Pemuth crieayromue 3a1a4m, UCIOIb3Ys IpaBuiIa JeHCTBUI HAJl BEKTOPaMU, (POPMYJIBI
CKaJISIPHOTO, BEKTOPHOTO, CMELIAHHOTO IIPOU3BEICHUS BEKTOPOB.
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1. [laHbl BepIIUHBI TPEYTOJIBHUKA A(_]_,2,4), B(_4,2,0), C(3,_2,]_). Onpenenuts €ero BHYTPEHHUN yroJl Ipu Bep-
mune B.

JlaHbBI BEKTOPHI § = 3 - ] — IZ, 6 =i+ ] — SIZ, t=31 - 4T +12|Z, BH'MCHHTBnpe (a+ 6) .

Vrpoerurs seipacenne (21 — ) - j + (j — 2K) - K + (i — 2K)?.

PackpeITh CKOGKH M yIpoCTHTS BeIpaxenust: a) 2 (| x IZ) +3j(i x IZ) + 4|Z(f x1);

Cuna § — {2 4,5} IPAIOKCHA K TOUKE ] (4,-2,3)- ONPEACTUTE MOMCHT STOH CHIIbI OTHOCHTEIIBHO TOYKH A(3,2,-1)-

Tans toucn A(L,2,0), B(3,0,—3)C(1,3,~1). Boranecauts niowans tpeyromsinxa ABC .

7. Onpencnrms, xaxoit senseres poiia . 5,c:d =K,0 =1,6 =] 0 a=1,b =K,¢ = J;
pa=31+2],b={-104},c=-3i + j+k; na =i i+7, b= j.c =k;
wa=i+j,b=T-J,c=7;0 a={2,-13},b =57 +3j,c ={-111}.

8. Vcranosurs, kommuanapust s Bextopst 8,0, €, eomn: a) & ={2,3—1},b ={1,-1,3},¢ ={3-1,-2};

oa={3-21,b={212}c={3-1-2}

9. Jloka3aTk, 4TO TOUKH A(]_,Z,—]_)' B(O']_,S), C(—]_,Z,l), D(2,]_,3)_ JIEKaT B OJHOM IIOCKOCTH.
10. Boerumcianuts 00bEM TETpadapa, BEPIUIMHBI KOTOPOTO HAXOIATCS B TOYKAX A(2,—1,1), B(5,5,4), C(3,2,—1), D(4,1,3)_

A

Hopsinok BeIMOAHEHUs: 1) MPOYUTATH JEKIMIO U PACCMOTPETh NMPHUBEACHHBIC B JEKIIMH 0Opa3Iibl
peleHus 3alaHuii; 2) BBINOJIHATh 3a/1aHUs IPAKTHUECKOTO 3aHATHUS AaHATIOTUYHO.
@Popma OTYETHOCTH: BBIIIOJIHUTH 33JaHUE B TETPAN U MOKa3aTh MPENOIABATENIO.

3aI[aHI/I$I JJIS CaMOCTOHTeHBHOﬁ DaGOTBIZ
3aganue 1 BoIMOTHUTH AEUCTBUS HAJ MaTpULIaMU

1 2\ (0 - ~2 3 1)(1 -2 -3 2 4

1) : Dls 4 ollo -3 13> > “l.3 0
3 4)(1 2 2 _2 0

2 -1 -5)(4 -4 5 5 1

3ajanue 2 PemuTh ypaBHEHMSI, UCIIOJIb3YS IIPAaBUJIA BEIUMCIICHUS ONPEACIUTEIEH

3-X X+2 sin2x  —sin3x 0:3) S P
x+1 x-1 cos2x cos3x| % 1 - :‘_1 3‘
x-5 1 1

3amanue 3 PemuTh cucTeMy JIMHEWHBIX ypaBHeHH MeTooM Kpamepa u metogom ["aycca
. 3x+2y:5_ ) X, +X, +X; =3 4 X, =% =-1
{6x+4y =10 {ZX2 +2X; +2%X, =6 {2X1 ~-2X, =5
3amanue 4 PemuTh ciaeayromue 3a1auu, UCIOIb3Ysl IPaBHiIa IEHCTBUIN Ha/l BEKTOpaMH, (POpPMYIIbI
CKAJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB.
1. Haitrn snavenue U npu xotopom Bexropst d = {2,-1,5}, b = {t,4,2},C ={1,0,—1} o6pasyor nesy:o Tpoiixy, a
00beM mapajureNenune1a, TOCTPOSHHOTO Ha HUX, PaBeH 33kyb.e0.

2. Moctponts mupamuy ¢ sepumnavu A(5,2,0), B(2,5,0),C(1,2,4),0(0,0,0) u soraucnuts ee 06bem, nnomas
rpaHd ABC H BBICOTY, OIILICHHYIO Ha 3Ty I'DaHb.
Pexomenaanuy 1o BeINOTHEHUIO 3aIaHUM U IOATOTOBKE K MIPAKTUYECKOMY 3aHATHUIO:

PaccmoTpeTs mMpUMeEpBI BBINIOJIHEHUS aHAJIOTMYHBIX 3aJaHHUM, NPUBEICHHBIE B JIEKIUAX, B OC-

HOBHOH U JIOIIOJIHUTEIILHOM uTeparype. [1oAroToBUTE BOIIPOCH! IIPETIOIABATEIIO.

OcHOBHas nuTeparypa

[Mucemennsrii, JI. T. KoHcmekT nekiuii mo Beiciiel marematuke : monueiid kype / 1. T. ITucemen-
HbIi . - 10-e u3x., uenp. - M.: AUPUC-TIPECC, 2011. - 608 c.

JlononHuTENpHAS IUTEPATYpA
Hanko, I1. E. Beicmas MaTemMaTika B ynpaXHeHUsX U 3anavax. B 2 4. Y.1 :yyeOHoe nocobue st By3oB / I1.
E. lanko, A. I'. Ilonos, T.51. KoxeBHuKOBa. - 6-¢ u31. - M.: "Onukc 21 Bek",: Beicmias mkosa, 2003 - 304 c.
KoHTposibHbIE BOIPOCHI ISl CAMOLIPOBEPKHU
1. Kakue neiicTBusa HaJl MaTpULaMUd MOKHO BBIMONHATH? 2. Kakue hopMyssl HCHIONB3YIOTCS PH BBIYKCIIE-
HHUU CKaJIIPHOT0, BEKTOPHOT'0, CMELLIAHHOT'O IPOU3BEIEHUS BEKTOPOB?
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IIpakTuyeckoe 3ausaTue Ne2 INpenen pynkmuu. AcumntoTsl rpaduka Gyuakmuu. [Ipasuna aud-
(epeHtpoBanus U TabaUIa MPOU3BOAHBIX. VccienoBaHue QyHKIMU U MOCTPOCHHE ee rpaduka.
Kpussie 2-ro nopsinka. YacTHble mpou3BoaHbIC 1-T0 U 2-TO mopsiaka, Hanbosnbiee 1 HauMeHbIIIee
3HaYeHHe (PYHKIUHU JBYX NEPEMEHHBIX B OOJIACTH.

Lenb: 1) HayuyuThCS BBIUUCIATH mpeaen QyHKIUH, HAXOIUTh aCUMIITOTHI. 2) HAyYUThCS HaXo-
JIUTHh MPOU3BOAHYIO (QYHKIIMU M MPUMEHATH NpaBuia AudepeHupoBanus. 3) OCBOUTh ajro-
PUTM HCCle0BaHUs QYHKIUUA U HAYYUTHCSA CTPOUTH MakeT rpaduka QyHKIIMU B COOTBETCTBUU
C MPOBEJCHHBIM HCCJIEAOBaHHEM. 4) HAYUYUTHCS CTPOUTH KpUBBIE 2-TO mopsiaka. 5) Hayuurtbes
HaxXOJUTh YaCTHBIC IIPOU3BOJHLIC U HaHGOHBLHee 1 HAMMCHbBIIIECC 3HAUYCHUC (byHKI_[I/II/I ABYX IICpC-
MEHHBIX B 00JIaCTH.

3aganue 1 Beruncauts npeaensl

. 2n+1 . 3n+1 . x?-3x . 4x? ) 1+2x+x°
1. 2. 3. —— 4. 5. -
lim= 3 limy, = 3 1limSa5 limz— S 1limpgs o g
6. i 10x*> —x—6 7 1i X3 +1 8. [i X3 —2X+6 9. i 20x> —5x+4
' XLI'I] 3x—x3 ' x|m5x4+8x2+2 ' Jm—3x3+x2—21 ' ern 20x -1

3amanue 2 JIna ykazaHHBIX (PYHKIIUH HAWTH aCUMITOTHI, HAUTH MPOU3BOAHBIC, UCCIEIOBATh, IO-
CTPOUTH UX TpaPuKu

X X3 +1 x? +1 2x +1
)y= -~ 2)y="——7F5- 3 y= 4) y=vy1-x* 5)y="—
1+3x X 2Xx+3 e

3amanwue 3 [TocTpouTh KpUBBIE BTOPOTO MOPSIKA
LX°4+y>=2x-2y—-2=0 2 x*-4y*-8x-16y—-16=0 3.2x*-4x—-y+11=0

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

3amanue 4 HaliTu yacTHBIE TPOM3BOIHBIE

1. U = 2y+/x + 3y3/z? 4, u =2 w 7.1 = p’sin*p
y N X -z
1. Z = arctg > BU=——— s.u=¢e’+e’
1+x yo oy
Lu=(x-y)(x-2)(y-2) 6. z =YXV o.u=e"siny
X

3aganue 5 Haiitn HamOonblee 1 HaMMEHbIIeE 3HaUeHNE (DYHKIIMH JBYX IEPEMEHHBIX B 00JacTH
1) JT: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-5y  6) z+5=(X-1)*+(y+2)?
2) JI: 3x-4y-12<0, 3x+4y+12>0, 3x+12-y>0 a) z=7x+4y 6) 14-z=(x-2)*+(y-1)*
3) JI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0 a) z=7x-3y 6) z+5=(x+1)*+(y-2)*
Hopsinok BeIMOAHEHUs: 1) MpOYUTATH JEKIMIO U PACCMOTPETh NMPUBEACHHBIC B JIEKIIMH 0Opa3IIbl
pelIeHs 3aIaHuii; 2) BBIOIHATH 3a/IaHUs MPAKTHYECKOTO 3aHSATHS aHATIOTHYHO.
d)opMa OTYCTHOCTU: BBIMIOJIHUTDL 3aJaHUC B TCTPAAN U IIOKA3aTh MMPCTIOAABATCIIIO.
3a/laHus AJI CaMOCTOSTENIbHON paboThI:

3aganue 1 Beruncauts npeaesnsl

I x3+1 I Xx?> —6x+5 I 3x% —6X I x? —9x +14 I X2 —5X+6
XLerz—4x—5 !ED x?-25 XI[p x? -4 XI[D x® -8 X'Dz"«/(s—x—z

i x3 —27 l 2arcsin x i 3sin x
xlmx/7—x—«/x+l le 3tg2x learcthX

3ananue 2 J[ns yka3aHHBIX (DYHKIMI HaWTH aCUMIITOTBHI, HAWTH MPOU3BOJHBIE, HCCIEI0BATH, MO-
CTPOUTH UX TpaduKu

2 4

X
3)y= Hy=—or—
1+ x? )y 4—x? )y X3 —27

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

1L X°+y*—6x+6y+2=0 2 x=-4-.5-5y>—-20y 3.2x% —y* —12x+6y+7=0

4 y=1-2x? —4x+6 5'X:_2+‘/yT+5 6. y% +2y—6X+25=0

3amanue 4 Haliti yacTHBIE TPOU3BOTHBIE S—Z u % Pyuryuu 3x° +2y-5xz° +2yz+32=7
X

2 2

o'u + a—U:0, eciu U= arcz‘gi/.
ox oy X
PexoMeH1alnu 110 BHIMTOJTHEHUIO 33/IAaHUN U MTOATOTOBKE K TPAKTHYECKOMY 3aHATHIO:

PaccMoTpeTh mpUMephl BBIOTHEHUS] aHATIOTHYHBIX 33J]aHUH, TIPUBEIICHHBIC B JICKIIUSIX, B OCHOBHOHW H

JIOTIOJTHUTENNBbHOU JTnTeparype. [10AroTOBUTH BOMIPOCHI MPETIOAaBATEIO.

OcHoBHas muTepartypa
[Tucemennsiid, JI. T. Koncnekt yekiuii mo Beiciiel matematuke : moiaubii kype / 1. T. [lucemen-
Hblif . - 10-e m3x., ucnp. - M.: AUPMC-TIPECC, 2011. - 608 c.
JlononHUTERHAS IUTEPATYypa

Hanko, I1. E. Bricmas maremaTtuka B ynpaxHeHUAX U 3ama4dax. B 2 4. Y.1 :yyeGHOe mocobue s
By30B / 1. E. Jlanko, A. I'. ITonos, T.fl. KoxxeBHukoOBa. - 6-¢ u3a. - M.: "Onukc 21 Bek",: Bricmias
mkoja, 2003 - 304 c.
KOHTpOJIbHBIE BOMPOCHI ISl CAMOIIPOBEPKHU
KakoB mopsimok neficTBuii mpu BRIYUCICHUH Tpenena? Kakne mMaTemMarwmdeckue HEOMPEISICHHOCTH CYIIe-
ctBytoT? ChopMynupyiTe IpaBmiIa IjIsl PAaCKPBITHS HEOMIPEACTICHHOCTEH. 3alUIIHITe TaOIUITy PON3BOIHBIX
u npasuna guddepeniuponanus. Kakor anroputM uccnenoBanus GyHKImu? B yem oTianune HaXOKACHUS
YACTHBIX TPOU3BOAHBIX (DYHKIIMH HECKOJBKUX TMepeMeHHbIX? KakoB mopsmok ASHCTBHI MPU HAXOXKICHUU
HanOOJBIIETO U HAUMEHBIIETO 3HA4YeHUsI (DYHKIIMU JIBYX IMEPEeMEHHbBIX B 33/IaHHOI obnacTu.?

3amanue 5 [loka3zaTh, 4TO

IIpakTuyeckoe 3ausitue Ne3 Heonpenenennplii mHTETpasl. MeTo 3aMeHbl iepeMeHHon. HTe-
IrpUpOBaHUE TO dYacTsAM. MHTerpupoBaHHe CIEHUATBHBIX KiIaccoB ¢GyHKIUN. OmnpenereHHBINR
uHTErpai. I'eoMeTpruecKre NpUII0KEHU ONPENEICHHOTO HHTETPAIa.

Llens: 1) HayunTbcs HaXOQUTh HEONPEAEIEHHBIM UHTETPAJl, IPUMEHATH METO]] 3aMEHBI IIEPEMEH-
HOW M METOJl MHTErpUpOBaHUs MO yacTsAM. 2) OCBOUTHh MHTETPUPOBAHHUE CIEIMATIBHBIX KIIACCOB
¢ynkuunii. 3) Hayuntbes BEIYUCIATH ONpeeNeHHbI nHTerpai. 5) Hayuutbcs npuMeHsTh TeoMeT-
pUYECKHUE NPUIIOKECHHS OIIPEIETICHHOIO HHTETpaIa.

3aganue 1 HailTu HeonpeaeeHHbIE HHTETPaIbI

1. Ix3dx 2. J'xdx 3. Idx 4. [d(sinx) 5. [d(arctgx®) 6. J'\/x_sdx 7. J.d—l); 8. fﬁ

9-1%/‘1% 10f3XdX 11-I(X2+2x+%]dx 12jx dx 13](12\/_ 3/ ix 14} \/_—1)2

3ananue 2 Haiitu HeonpeenieHHbIE MHTETPaJIbl, UCIIOJIB3YSI METOJI 3aMEHBI TIEPEMEHHOM

xdx xdx x*dx (5x+3)dx xdx x>dx
1jﬁ 2.jx o j j 5.]2)(4_5 6.Jm

3xdx 35 X dx dx e”dx (2x —8)dx
/5x* —7d 5x°d
.[7 4x2 IX X X .[XCOS XX .[ X2+6X+l3 .[\/1+ex+62x J.\/l—X—XZ
J» cos xdx .[ In xdx .[ (3x 6)dx (x + 3)dx

sin® x—6sinx+12 Y y\1—4Inx—In?x 2_4x+5 J.\/x2+2x+2 J-\/4x—x2

3ananue 3 Haiftu HeonpeeneHHbIE HHTETPaIbl, HCIIOJIBb3YsI METOJl MHTETPUPOBAHHUS 110 YacTIM

2x X ot d I 2 1d xdx 4-x 2 d I d
.[xe dx jxarctgxdx J.e SIn Xax In(X +1)dx J.cos " J-arcsmxdx je Cos 2xdx I\/_ n xadx

szcosxdx jmdx J'arctg«/ZX—ldx jcos(lnx)dx

V14X
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3amanue 4 HTerpupoBath CrielIMaIbHBIE KIIACCHI (byHKuHﬁ

x_3d j X+ 2 -[ 3x2+2x+1 J- j x+1 Ix+\/_+
X—2 x° — 2% (x+1)2(x2+1) \/_+\/_ «/3x+ x(1—¥/x)

cos® xdx j dx

jcos“xdx jsinzxcos3xdx J' —
sin? x

X 3 X
SIN—COS™ —

2 2
3amanue 5 BeraucuTh onpeaeeHHbI HHTerpal

2
1 1 2 e 1.4 ”% _%
V1-X In® x . 1

1.Ixexdx 2. _[—de 3. I—dx 4, Ism\&dx 5. _[z—dx

0 \/% X 1 X 0 S AUX =x-1

3amanwme 6 [locTpoiite ¢purypy, orpaHUUEHHYIO 33JJaHHBIMHU JIMHUASMH W BBIYUCIUTE TUIOMIAAb dTOU
¢urypsl, 00beM GUryp, MOITy4eHHBIX BpallleHUEM BOKPYT KOOPAUHATHBIX OCEH.

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

Hopsiok BbIMOAHEHUs: 1) MpOYUTATH JEKIMIO U PACCMOTPETh NMPUBEACHHBIC B JIEKIIMH 0Opa3Iibl
peleHus 3alaHuii; 2) BBINOJIHATh 3a/1aHUs IPAKTHYECKOTO 3aHATHUS aHATIOTUYHO.

dopMa OTYSTHOCTHU: BEHITIOITHUTH 3aIaHUC B TCTpaJUu 1 MOKAa3aTh NPCrogaBaTCIIto.

3aaHus JUIs caMOCTOSTeNIbHOM paboThl: HaiiTu HeonpeneneHHbIe U ONpeieIeHHbIe HHTETPaIbl

4 3 :
IX(XZH)QdX j(x+3)1\°/(x2+6x—25)3 _[ 3x"dx I5+In X Iarcsmx+xdx

A6+ 7x® A1-—x?

[arcsin x dx dx cos2xdx & dx =} dx 2 dx
d

I 1—x -|.2+3x—2x2 Ix2+6x+13 -[4+00522x £x3—3 -[x3—3 £x3—3

PexoMeHaaImu 1no BhIMOJHESHHUIO 3aJaHUN U MMOJITOTOBKE K MPAKTUYECKOMY 3aHSITHIO:

PaccMoTpeTs mpuMephl BBIMOJHEHUS aHAJOTMYHBIX 33aIaHUM, MPUBEICHHBIC B JIEKIHUAX, B OC-

HOBHOM M JIONOJHUTENBHOU JIuTeparype. [1oAroToBUTE BOMPOCH! IPENOAABATEIO.

OcHOBHas nuTeparypa
[Mucemennsrii, JI. T. KoHcmekT nekiuii mo Beiciiel marematuke : monueiid kype / 1. T. ITucemen-
HbI . - 10-e u3n., ucnop. - M.: AVPUC-IIPECC, 2011. - 608 c.
JlononHuTeNbHAS TUTEPATYPA

Hanxko, I1. E. Beiciias maTemaTuka B ynpakHEHHSIX U 3amadax. B 2 4. Y.2 :yueOHOE mocobue st
By30B / II. E. [lanko, A. I'. TTonos, T.f. KoxxeBaukoBa. - 6-¢ uzn. - M.: "Onukc 21 Bex",: Breicmias
mkoina, 2003 - 304 c.
KoHTpoJIbHBIE BOIPOCHI /ISl CAMOIIPOBEPKHU
Hanumure Tabnauity U cBoiicTBa HHTETpasioB. Kak BBITIOIHSIETCS METO/ 3aMEHBI TIEPEMEHHOUM B MH-
Terpane? HanuImuTe GopMyny UHTETPUPOBAHUS MO dacTsaM. Kakue ocoOEHHOCTH MeTOo]a MHTETPH-
pOBaHUS O YacTsIM MOXKHO Ha3BaTh? Kakue crienuanbHble KIacChl PYHKIIUNA BBIICISIOT MTPU UHTE-
rpupoBanuu? YeM OTIMYAIOTCS HEONpPENETICHHBIH U OIpeleNeHHbI uHTerpan? YTo HasbIBaeTcs
KpUBOJIMHEHHOW Tpanenuei? Kak HallTh mtoniags KpUBOJIMHEHHON Tpanelyu.

IIpakTuyeckoe 3ausitue Ned Jluddepennumanpasie ypaBHeHHS 1-TO mopsiaka. JIMHeWHbIe OgHO-
ponubie auddepeHnnanbHbIe ypaBHEHHs 2-TO MOPAIKA C MOCTOSHHBIMU Ko3(dduuuentamu. Jlu-
HEWHbIE HEOAHOPOAHBIC MU epeHITnaIbHBIC YpaBHEHUS 2-TO TOPSAJIKA C MOCTOSHHBIMU KO3 du-
[IUECHTAMH.

[lens: Hayuuthes ompenensats Tumn auddepeHnaipbHOro ypaBHEHHs, BBIOMpAaTh CIOCOO €ro
pelIeHus, pemarTh, 3al1chiBas OTBET B Tpedyemoii popme.
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3amanne 1 Onpenenuth TUMb TudPepeHIMATBHBIX ypaBHEHUH 1-TO mopsaka u pemuTh ux. s
Ka)KO0T0 3aMucaTh o0IIee pemieHue.

1. x2y' +y=0, 6. 2y X =y, y@)-1 11y —y=¢

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

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

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

3amanue 2 Onpenenuth TUTB TUdPEpeHIMATBHBIX YPaBHEHUH 2-TO MOPSAKAa M PEmuTh uX. s
Ka)KO0T0 3aMucaTh o0IIee pemieHue.

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

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

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

4 y" +2y' +5y =0, 10. y" +y' -2y = 6x 16. y" —5y’ + 6y =13sin 3x
5. y" —5y" +8y' —4y=0, 11. y' +2y' +y=¢* 17. y" + 4y = 3sin 2x

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

[TopsaoK BBHIMOJHEHMS: 1) MpoUMUTaTh JEKIHUIO U PACCMOTPETh MPUBEIEHHBIE B JIEKIIMH 00pa3Ilbl
pelIeHUs 3a1aHuii; 2) BBIMOTHATH 33/1aHUS TPAKTHUYECKOTO 3aHATHS aHAJIOTHYHO.

dopMa OTYSTHOCTHU: BEHITTIOITHUTH 3aIaHUC B TCTpaJaUu 1 MOKAa3aThb NPCrogaBaTCIto.

3aaHus JUIs CaMOCTOSTeNbHON paboThl: OnpeaeauTs TUIIB AU hepeHInaIbHBIX YpaBHEHUH 1
pemuTh ux. [ Kaxx0ro 3anucarh o0liee peleHne

2 2 2
. 3x iy s 3y dy=0 2. X gy 1Y dy=0 3 dx _ﬂzo . dX2+ Sly _0
x* +5 y’+5 Vx?+1 y xInx 1gy Lext y +l
5. In—ydy: . y" —2y" +3y=ecosx 7.y" -3y’ —10y =sinx+3cos X
y COS X

8.y -3y +2y=e¥(x*+x) 9. y" -2y +2y=e*(2cosx—4xsinx)
10. y' +y=x+2e*y" -6y’ +8y =e* +e**
PeKOMeHI[anI/H/I 110 BBIITIOJIHCHHU IO SaﬂaHI/Iﬁ 1 ITOATOTOBKEC K IMPAKTUYCCKOMY 3aHIATHUIO:

PaCCMOTpeTL MNPUMCEPLI BLIITOJIHCHUA aHAJIOTMYHBIX Bal[aHHfl, IMPUBCACHHBIC B JICKIUAX, B OC-
HOBHOW M JIONOJHUTENbHOU IuTeparype. [1oaAroToBUTE BOMPOCH! MpenogaBaTelto.

OcHOBHas nuTeparypa
[Mucemennsrii, JI. T. KoHcmekT nekiuil mo Beiciiel marematuke : monueiid kype / 1. T. ITucemen-
HbI . - 10-e 3., ucnp. - M.: AUPUC-TIPECC, 2011. - 608 c.

JlomotHUTETbHAS TUTEpATypa
Hanxko, I1. E. Beicias maTemaTuka B ynpakHEHHSIX U 3amadax. B 2 4. Y.2 :yueOHOE mocobue st
By30B / II. E. [lanko, A. I'. TTonos, T.5. KoxxeBaukoBa. - 6-¢ uzn. - M.: "Onukc 21 Bex",: Boicmias
mkosna, 2003 - 304 c.

KOHTpoJIbHBIE BOOPOCHI LI CaMOIPOBEPKHU

1. ITepeunciure Tunsl qudepeHINnaIbHBIX YPaBHEHNH MIEPBOTO TMOPSIKA.

2. 3anumunTe o0mMi BUI KaXkA0ro Tuna auddepeHnnanbHbpIX ypaBHEHUH EPBOTo HOPSIIKA.

3. Kaxkoif cioco0 peleHuns: COOTBETCTBYET KaKJOMY THITY JU(QepeHINaNbHBIX ypaBHEHUH 1-To mopsaka.
4. 3anummte GopMyIIBl Ui pemeHus qudhepeHInaIbHBIX YPaBHEHNI BTOPOTO MOPSAIKA.

5. Uro HazbiBaeTcs qudQepeHInanbHbIM YpaBHEHHEM ?

6. Uto Ha3bIBaeTcs 0OIMM penieHneM quddepeHInanbHbIX ypaBHEHUH?
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IIpakTuyeckoe 3ansitue Ne5 DnemeHTsl kKoMOMHaTOpuku. Kitaccuueckoe omnpeseneHne BeposiT-
HOCTH coObITus. [IponsBenenne u cymma coObITHil. AnreOpa coobiTHil. @opMyiia MOIHOM BEPOST-
HocTH U (popmyna baiieca. HezaBucumelie moBTopHBIC HcibiTanus. CiydaitHas BenmnunHa. OyHKINS
pactipenienienuss U QYHKIMS TJIOTHOCTH pacrpeaeieHus. YUCIoBble XapaKTEePUCTHKH CIyYailHOM
BEJIMYUHBI. 3aKOHBI PACTIPENICTICHUS CITy4YailHON BETUYHHBI.

Lenn: HayuuThcs MpUMEHSTh NPHU PEIICHUH 3aJay 3JIEMEHThl KOMOMHATOPHUKH, KJIaCCHUYECKOe
OTIpeieIeHUE BEPOATHOCTU COOBITHSA, TEOPEMBI IPOU3BEICHUE U CYMMBI COOBITHH, (HOpMYITy MOJ-
HOH BeposiTHocTH, (opmyny baiieca. Paccmorpers ciayuaiiHble BETWYHHBI Pa3HBIX BUIOB, HX
byHKIIMYM pacnpeneneHus, GyHKIUN TUIOTHOCTU. HaydnuThCs HAXOUTh YMCIIOBBIE XapaKTEPUCTHKU
CIIy4aitHOM BEJIMYMHBI U COCTABIISITH 3aKOHBI pacCpeAeeHUs CIy4ailHON BEJIMYUHBI.

3aganue 1 PemuTe 3amauun

1) 8 pa3MYHBIX KHHUT PAcCTaBJSIOT HAy/lady Ha OJHOM mojke. HaiTH BEpOSATHOCTH TOTO, YTO JBE OIpe-
JIeJICHHbIE KHUTH OKaXYTCSI PSIIOM.

2) BeposITHOCTh MOpa)KeHUsI MUIIIEHH JUISI HEKOTOPOTO CTpesika paBHa 2/3. Eciu npu nepBoM BBICTpEIe
3a(UKCUPOBAHO TOMAJaHNe, CTPENIOK IMOydaeT MpaBO Ha BTOPOM BBICTpEN MO APyroil MuiieHu. Bepost-
HOCTh TIOpaXKeHUsI 00enX MHUIICHEH NpH ABYX BeicTpenax paBHa 0.5. Haliaute BepoATHOCTD MOpakeHUs BTO-
POt MUIIICHH.

3) [IBoe urparot B Urpy: U3 SIMIMKa ¢ TpeMs OEIBIMU U 4 YepPHBIMH IIAapaMH IMOOYEePEIHO HAYy/1ady BbIHH-
MaroT mapsl 6e3 Bo3BpaieHus. [loGeuBIIMM cunTaeTcst TOT, KTO MEPBBIM BBHITAIIUT Oenbiii map. Haiitu Be-
POSITHOCTH BBIUTPBIIIA JISI UTPOKA, HAYMHAOIIETO TIEPBIM, U JIJIsl HTPOKA, HAYMHAFOIIIETO UTPY BTOPHIM.

4) Cpenu nocTymnammux Ha cOOpky aetaieit ¢ nepsoro cradka 0.1% OpakoBaHHBIX, cO BToporo - 0.2%,
¢ TpeThero - 0.25%, ¢ gerBepToro - 0.5%. [Ipon3BoauTeTLHOCTH HX OTHOCATCS Kak 4:3:2:1. B3aras naynaay
JeTaib OKa3anach CTaHAapTHOH. Halinure BeposSTHOCTB TOrO, YTO OHA M3TOTOBJICHA HA TPETHEM CTAHKE.

3amanue 2 B ciemyromux 3aiadaX COCTABbTE 3aKOH PACIIPECIICHHS IS CIIy4aliHON BETMYHUHBI X,
IIOCTPOMTE MHOTOYTOJIbHUKHU PACIIPEACTIECHUS], HAUAUTE YUCIOBBIE XapAKTEPUCTUKH.

1) Uzyuaercs pabora Tpex HE3aBUCHMO YCTaHOBIICHHBIX TEXHHYECKHX yCTpOMCTB. BeposTHOCTBH TOTO,
YTO B JIaHHBIH MOMEHT pabortaer mepsoe — 0,2, Bropoe — 0,4, Tpethe — 0,8. a) ciydvaitHas BemuduHa X —
YUCIIO paboTaroMuX B JAHHBIA MOMEHT YCTPOMCTB; 0) ciydaifHas BenudmHA X — YHCIIO HE pabOTAOMHMX B
JTAHHBII MOMEHT YCTPOMCTB.

2) Y mactepa B 00yBHOI MacTepckoil uMmeeTcs 8 map o0yBH, U3 KOTOPBIX 5 TpeOyIOT CMEHUTh HAOOWKH.
Mactep He Tisas OepeT ovepeqHyIO Mapy W, €clid OHa He TpeOyeT CMEHUTh HAOOMKH, WAET MUTh Yail.
CrnydaiiHasi BenmurHa X — 9HCJI0 Tap 00yBH, IPOCMOTPEHHON MacTEPOM JI0 TIEPBOTO YACTIUTHSI.

3) Monera OpoiueHa nsTh pa3. CiaydaiiHast BeIMYMHA X — YHCIIO BBINIAJICHUN Tepoa.

4) UrpanpHbIi KyOuK OpomieH math pa3. CiydaiiHas BeTu4rHA X — KOJTUYECTBO BBITIAICHUH dncia 2.

5) llocme oTBeTa CTYACHTOM IO OWJIETYy D3K3aMEHATOp 3a/laeT OTIOJHUTEIbHBIE BOMPOCH. OH
MpeKpaliaeT 3aJaBaTh BONPOCHI, KaK TOJBKO CTYAEHT HE 3HAET OTBETa Ha BOIpOC. BeposTHOCTh oTBETa
CTYZICHTOB Ha JOMOJHUTENbHBIN Borpoc 0,9. Cinyualinag BennuuHa X — YUCIIO 3aJaHHBIX BOIIPOCOB.

6) B ckitafckoM MOMEIEHUH HaxXOQuTCs 12 TeIeBU30pOB, U3 KOTOPHIX 4 AedekTHbI. M3 ckiama BEIHOCAT
IIeCTh MIEPBBIX MOMABIIUXCS TeeBU30poB. CiydaifHas BenuunHa X — 9HCIo JeeKTHBIX TeJICBU30POB CPeIn
BBIHECEHHBIX.

7) BeposATHOCTh MOMyYUTh MOJOKUTENBHYIO OLIEHKY Ha MOBTOPHOM 3K3aMEHE TI0 TEOPHUHU BEPOATHOCTEH
JUISL CTYACHTOB TiepBoi rpymmbl paBHa 0,4, a mist cryaeHToB BTopoi rpynnsl — 0,7. Ha mepeskzaMeHOBKY
NpHUIUIA 3 CTYJAEHTa W3 MEPBOM rpynnsl U 2 u3 BTopoi. CiydaiiHas BenqnynHAa X — CyMMa IMOJY4E€HHBIX
MOJIO’KUTENBHBIX OLIEHOK.

8) U3 xononb! B 36 kapT Oepercs 5 kapT. CiyyaiiHas BeJTMUrMHA X — YUCIIO Ty30B CPE/IU B3SITHIX KapT.

9) Ha nBurarene ycTaHOBIEHbI 4 CBEYM 3a)KWUTAHUS, KOTOPHIE HE3aBHCHMO IPYT OT JApPYyra MOTYT
BBIXOJIUTH M3 CTPOS B TEUCHHE OMpPE/ENIeHHOTr0 BpeMeH!n. HanekHOCTh (BEpOSTHOCTh 0€30TKa3HOW pabOThI)
KXol cBeun oguHakoBa W paBHa 0,9. CmyuaiiHas BenuumHa X — KOJWYECTBO CBEUEH, OTKA3aBIINX B
JTAHHBINA TPOMEKYTOK BPEMEHU.

10) Ha nBurarene yctaHOBIeHBI 4 CBEUYM 32)KUTaHU, KOTOPHIE HE3aBUCHUMO JIPYT OT JIpyra MOTYT
BBIXOJUTH M3 CTPOS B TEUEHHE OIpEeICHHOr0 BpeMeHHn. Hane:HOCTh (BepOosSTHOCTh 6€30TKa3HOM padoThI)
cBeueit pasua 0,9, 0,8, 0,7, 0,6 coorBeTcTBeHHO. CitydaifHasi BenruurnHa X — KOJTUYECTBO CBEYCH, OTKA3aBIINX
B JJAHHBII MPOMEXYTOK BPEMEHHU.

[Topsa0K BBIMOJIHEHUS:
1) Beimenuth ocHOBHOE coOBITHE 3amadun. OMpeaeNnTh, IPOCTOE 3TO COOBITHE WIM COCTABHOE (CIIOKHOE).
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2) Ecnit ocHOBHOE COOBITHE POCTOE, UCIIONB30BAThH KIACCHYECKOE ONPEACICHNE BEPOSTHOCTH COOBITHS.

3) Eciau ocHOBHOE COOBITHE CIOKHOE, ONPEAETUTh BHI M KOJIMYECTBO AJIEMEHTAPHBIX COOBITUH, yCTaHO-

BUTH COOTHOIICHHS MEX]Ly HUMH.

4) CocTaBUTh are0panveckoe BhIpaKEHUE, CBSI3BIBAIOIICE OCHOBHOE U DJIEMEHTAPHOE COOBITHSI.

5) HaiiTi BeposSITHOCTH 3JIEeMEHTAPHBIX COOBITHA.

6) Ha ocHoBannu 1.11. 3,4,5 BEIOpaTh HYXXHYIO (hopMyITy.
Popma OTYETHOCTH: BBINIOJHUTH 33IaHUE B TETPAIU U IT0KA3aTh IPENOAABATEIIO.
3a/1aHus AJI CaMOCTOSITeNIbHON paboThI:
1. B HHCTpYMEHTaJILHOM SIIUKE HAXOAUTCS 15 cTaHmapTHBIX U 5 OpakoBaHHBIX AcTaniell. 13 smuka HayTan
BBIHUMAIOT OJIHY JAeTaib. HaiiTu BEpoSITHOCTB TOTO, UTO 3Ta ACTallb CTAHAAPTHA.
2. Maubii, He YMEIOIIHIA YUTaTh, PACKIAABIBACT B psi KapTouku ¢ OykBamu A, T, E, @, H, O, K. Hafinure
BEPOSTHOCTH TOTO, UTO OH CIIYYaifHO BEUTOXKHUT clIoBO "KOHDETA".
3. Habupas nHomep Tenedona, aboHeHT 3a0b11 3 nocneanre UUQpsl. M, MOMHS JHIIb, YTO OHU Pa3IHYHBI,
Hauan HaOupaTh WX HayJady. HaliTu BeposSTHOCTB TOTO, YTO OH C IIEPBOTO pa3za HAOEPET HYKHBIM HOMED.
4. bBubmroTeuKa COCTOMT M3 JECSITH Pa3IMIHBIX KHUT. [IATh KHUT - I€TEKTHBBI, TPU - IPUKIFOYCHHS, JIBE -
¢dantactuku. Hayrag BeiOpansl Tpu KHUTH. HaliTH BEpOSTHOCTD TOTO, YTO @) 3TO KHUTU O MPHUKIIOYCHHUSX;
0)nBe (haHTACTUKH U OJTHA MTPUKITFOUCHUSI.
5. B mexe yct B npubope nMeeTcss Tpu HE3aBHCHMO YCTAaHOBJICHHBIX CHTHaiM3aTopa o0 aBapuu. Beposr-
HOCTb TOTO, 4TO B Cy4ae aBapuu cpaboTaer nepeoii paBHa 0.9, Bropotii - 0.7, Tperuii - 0.8. Haiinure Bepo-
SITHOCTB TOTO, UTO MIPY aBapHK He CpadOTaeT HU OJUH CUTHAIU3ATOP.
6. Omnpenenure BEepOATHOCTh TOTO, YTO B3ATas HayJady JIETallb OKKETCS BBICIIETO KayecTBa, €CIH W3-
BECTHO, 4TO 4% Bcell MPOAYyKIMHU sIBJsIeTCsl OpakoM, a 3/4 Bcex HeOPaKOBAHHBIX WU3JICIHUI SIBISETCS MPOIYK-
LUeH BBICLIETO KauecTBa.
7. BeposTHOCTh MOpa)KeHHsT MHIICHU JUII HEKOTOPOro cTpenka paBHa 2/3. Ecnu mpu mepBoMm BbICTpenie
3aUKCHPOBaHO MOMAaHue, CTPENIOK MOJTyYaeT MPaBO Ha BTOPOW BBICTpEIN IO JPYrod MUIIeHU. BeposT-
HOCTB OpaXKeHUs1 00enX MUIIeHeH Npu ABYX BbicTpenax paBHa 0.5. Haiiaure BeposITHOCTh IOpaXKeHUs BTO-
POl MUILIEHH.
8. Crpenok Mpou3BOJUT OJUH BHICTPEN B MHUIIIEHB, COCTOSIIYIO M3 TPEX 30H. BeposTHOCTH TMomnajaHus B
nepByro 30Hy paBHa 0.2, Bo BTopyto - 0.15,. B TpeThio - 0.1. Hali{uTe BEPOATHOCTH MPOMaxa 110 MHUIIICHH.
9. VkakuTe YUCIOBBIC XapaKTEPUCTUKH ciiydaiiHoit Bennunnbl Y=3X, ecu M(X)=5, D(X)=3, o(X)=1,732
10. PaGounii uzrotoBmi 10 npubGopos, u3 kotopsix 3 ¢ otkiaoneHueM ot I'OCTa. Konrponep 6eper Haygauy
4 npubopa u mpouUeHT Opaka B BHIOOPKE CUMTAET MPOLEHTOM Opaka Bced mapTuu. OIuiaduBaeTcsl TOJIBKO
cTaHAapTHas npoxaykiusa. Kakosa oxxumaemas pabounm cpemssis 3apruiata, eciau 1% crout 1 y.mo.e. [Ipown-
JFOCTPUPOBATH rpauIeCcKH.
11. Ha nepekpecTke CTOMT aBTOMAaTU4YECKUil cBeTO(Op, B KOTOPOM | MHHYTY TOpHT 3eneHbli cBeT u 0,5 Mu-
HYTBI — KpacHbId. MalllnHa Tobe3KaeT K MePeKpecTKy B JIF0OOH MOMEHT BpeMeHH. HaiiuTte BeposiTHOCTh
TOT'0, YTO OHA MPOENIET HE OCTaHABJINBASCH.
12. Cratuctryeckasi BEpOSTHOCTh OIIMOKH KOHTPOJIEPa, MIPOBEPSFOIIETO COOTBETCTBIE HOpMaTHBaM (haKTH-
YECKUX Pa3MepOB CTANBHBIX Konel, paBHa 0,02. CKONBKO B CpeHEM OIMIMOOK COBEPIIHUT 32 CMEHY KOHTPO-
niep, npoBepsomui B cpeaHeM 200 KoJIell, €ClIU YMCIIO0 OIMIMOOK — Cly4aiiHas BEeJIUYMHA, ITOAYHHSIONIAsCS
OMHOMHUAIIEHOMY 3aKOHY pactpeneneHus’? OnpenenuTs JUCTIEPCHIO U CTaHIapT (CpeaHee KBaapaTHIeCKoe
OTKIJIOHEHHE) pacCMAaTPUBAEMOM CITyYaifHOW BEJTHMIUHBI.
13. ABToMaT poOHBAET KPYTJIble OTBEPCTHSI TUAMETPOM 2 MM B PE€3WHOBOM MMOJIOCE AJTMHOM 26 W HIMPHHON
10mm. Tonoca cumTaercss UCIIOPUECHHOM, €CIM Kpail OTBEPCTHS HAXOAUTCS Ha PACCTOSHUHM MEHBILEM, YeM
2MM OT Kpas mmosiocsl. Haiinnre BeposATHOCTH TOTO, YTO HAy/ady B3sTas MOJ0CA C TPOOUTHIMH OTBEPCTUSIMU
CTaHJapTHA, €CIIM BEIMYMHBI OTKJIOHEHHS IIEHTpa OTBEPCTHS OT BEPTUKAIHHOH M TOPH3OHTANBHOHN oceit
pacnpenenensr HopMaisHO ¢ 6(X)=5 n o(VY)=2, a=0. Kax u3MeHHuTCS 3Ta BEpOSITHOCTD, €CIIN MMOJIoca OyaeT
IMpe U JUIMHHEee?
14. VcnpITHIBAIOT /IBa HE3aBUCHMO pabOoTaIOMIMX 3JeMeHTa. J[TUTenbHOCTh BpeMeHH 0e30TKa3HOM padoThI
Ka)KI0TO JIEMEHTA HMeeT ITOKa3aTeIbHOe pactpe/ieeHne 1 GyHKIMN pacnpenenenns as aux Fq(t)=1-e°%,
F,(t)=1-e%. Haiizure BEpOSTHOCTD TOTO, 4TO 3a 10 4acoB paGOTHI OTKAXKYT: a) TOIBKO OXHMH SJIEMEHT; 0)
XOTsI OBl OJTUH 3JIEMEHT.

PexomeHaaImu 0o BhIMOTHEHUIO 33/IaHUH U MOATOTOBKE K TPAKTUYECKOMY 3aHATHUIO:

BbryunTh mopsanoK OEHCTBUI U ONMpeAeTeHUH KOJIUYECTBa OJIarONpHUSATHBIX U KOJMYECTBA BCEX
BO3MOXKHBIX MCX0A0B. PaccMOTpeTs mpuMephl BHIIOJIHEHHUS aHAJIOTHYHBIX 33JJaHUN, TPUBEICHHBIC
B JICKI[USX, B PEKOMEHAYEMbIX UCTOYHHKAX, B OCHOBHOW M JOIMOJHUTENbHON nuteparype. [loaro-
TOBUTb BOIPOCHI MTPENOIABATEIIO.
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OcHOBHas nuTeparypa
[Mucemennsrii, JI. T. KoHcmekT nekiuii mo Beiciiel marematuke : monueiid kype / 1. T. ITucemen-
HbI . - 10-e u3n., ucnp. - M.: AUPUC-TIPECC, 2011. - 608 c.

JlononHUTERHAS IUTEPATYpa
1) anxo, I1. E. Beicimas MaTreMaTHKa B yIpakHEHHMX ¥ 3amavax. B 2 u. U.2 :yuebHoe mocobdue aas By30B /
I1. E. Jlanko, A. I'. ITomos, T.f1. KoxkeBHuKOBA. - 6-¢ n3a. - M.: "Onukc 21 Bex",: Beicur.imk., 2003 - 304 c.
2) JlapuonoBa, O.I'. BeposarHocTh ciydaiiHOoro coObitusi. Metognyeckue ykaszanus / Jlapmonosa O.I.,
I'eBpaceBa C.A.. — bparck: [[OY BIIO «bpl'¥Y», 2008.- 48 c.
3) Jlapuonosa, O.I'. Matemarnueckas cratuctuka: yueb. mocooue / O.I'.Jlapuonosa, C.A. I'eBpacesa. — 3-¢
u3z. nepepad. u goim. — bparck: [OY BIIO «bpl'VY», 2008. — 66¢.

KOHTDOHBHBIC BOIIPOCHI IJI1 CAMOIIPOBEPKHU

1. DeMeHTHl KOMOMHATOPHUKH: TIEPECTAHOBKH, COUETaHUs, pa3MeIleHus (ONpeIeICHHS, BRITHCIICHIE).
2. OmeIT, COOBITHE, BUIBI COOBITHIA, 3aBUCHMOCTH, COBMECTHOCTD (OIIpeIeTICHIS, TPUMEPHI).

3. Kimaccudeckoe omnpeenieHue BEPOSATHOCTH COOBITHS.

4. Anrebpa coOBITHI: TPOCTOE COCTABHOE, CyMMa, TPON3BEICHNE.

5. ITonnas BepositHOCcTh. DOpMyna baiteca (ycnoBus npuMeHeHUs, GOPMYJIBI).

6. [ToBropenue ucnpiTanuii: popmyna bepuymim, Teopemsr Myaspa-Jlamaca (yci. mpuMeHEHUs, POPMYIIBI).
7

8

9

1

. Cnyuaitnas Bennunna. OcHoBHBIE TOHATHS. DyHKIUS pacnpeaeneHus U (yHKIUS IVIOTHOCTH Paclpe/iesIeHuUsI.
. uckpeTHas ciryyaifHas BeIM4YHHA, 3aKOHBI paclpeesIeHus

. UncnoBble XapaKTEPUCTUKU CIIy4allHOW BEJIMYMHBIL.

0. 3axoHBI pacnpeeTIcHNs] HETIPEPBIBHOM CITydaifHON BETHIHNHBL.

IIpakTuyeckoe 3ansaTue Ne6 Ilepsuunas o6padoTka BeIOOpKH. CTaTUCTHYECKHE OIICHKH Iapa-
METPOB TEHEPATbHON COBOKYITHOCTH

[{eap: HayunTbcs BBINOJMHATH MEPBUUYHYIO 00pabOTKY BBIOOpKH. HayduuThCcs HaXOAMTH CTAaTH-
CTHUYECKHE OLEHKH.

3amanue 1 I[locTpoUTh MOJMUTOH YacTOT, SMIUPUIECKYIO (DYHKITHIO pacrpeneseHus u ee rpaduk
110 JAHHOMY paclpeIeICHUIO0 BEIOOPKU

a) 6)
Xi |2 |3 5 |6 Xi |15 |20 [25]30 |35
ni |10 |15 |5 |20 np |10 |15 |30]20 |25
3amanue 2 IlocTpouTh THCTOTpaMMY YacTOT MO JAHHOMY PaclpeelICHUIO0 BHIOOPKHU:
a) 0)
Howmep Yactnu- | Yacrora | Ilnort- Howmep Yactnu- | Yacrora ITnot-
UHTEp- HBII UH- | BapuaHT HOCTh UHTEp- HBII UH- | BapuaHT HOCTh
Baja TepBal n; YaCTOTHI Bana TepBal n; YaCTOTHI
i Xi= Xj+1 ni/h i Xi= Xj+1 ni/h
1 2-7 5 1 3-5 4
2 7-12 10 2 5-7 6
3 12-17 25 3 7-9 20
4 17-22 6 4 9-11 40
5 22-27 4 5 11-13 20
6 13-15 4
7 15-17 6

Vrazanue. HaliTi nipeiBapUTEIBHO MIOTHOCT YacTOThI Ni/h I KaXkJ0r0 MHTEpBaja M 3alOJHUTh
[IOCJIEJHUNA CTOIOEL] TAOINIIBL.

3ajanre 3 B marasune gupma NpOBOIMT ONPOC MOKYMATENEH ¢ TPEIOKEHUEM 1aTh OLIEHKY MPOLYKIMU
tupmsl o 10-6ammeHo# mkane ot 0 1o 10. B TeueHue 0HOTO THS MOTYYESHBI CISAYIONTHE PE3yIbTaTh: 2, 5,
8,4,9,10,9,9 .8, 10,5,2,2,2,3,10,4,6,7,2,8,5, 2,9, 10, 10,7,5,4,6,2,1,0,2,3,6, 2,8,5, 9, 10, 4, 5,
9,57,77,4,8,9292710,7,8,6,3,95,7,8,4,9,2,4,7,8,6,5, 10, 6, 4, 6, 10, 8, 8,5,7,6, 4, 2,3, 1,
10, 5,8,6,5,8,7,9,8,7,7,8,6,9,5,6,9, 7, 3, 4. [locTpoiiTe CTATUCTUIECKUIN PSI, TTOJIUTOH, IMITHPHUIC-
CKYI0 (DYHKIIMIO pacTIpeieIICHHS.
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3aganue 4 Ha aBTonpeAnpusTHH H3ydaeTcs paboTa aBTOIAapKa. 3a MECSIl €KeIHEBHBIX HAOIOIEHHIH TI0-
JydeHBl Pe3yJIbTaThl KWIOMETpaka mepeBo3ok 185,695; 224,007; 199,799; 200,512; 179,882; 213,083;
200,321; 191,280; 192,880; 207,730; 192,578; 199,490; 194,593; 198,371, 186,431; 198,313; 191,867,
202,093; 195,670; 198,227; 183,256; 203,286; 194,885; 206,188; 198,087; 201,325; 187,898; 179,869;
193,458; 186,598.

Pa36eiiTe qanHble HA 7 OMWHAKOBBIX IO JJIMHE HHTEPBAJIOB, TOCTPONTE HHTEPBAIBHBIN PsJl, THCTOTPAMMY U
SMIUPUIECKYI0 (PYHKIIUIO TUIOTHOCTH pacipeeiicHUs.

3aganue 5 Tenepaano3aBo MPOBOAMI UCCIIEAOBAHUS HA KA4eCTBO COOCTBEHHOM MpoayKuuu. KoHTposs-
Hass KOMHUCCHS TIPOBEpHIIa MAPTHIO TEJIEBU30POB, MOATOTOBICHHBIX K Mpojaxke. B pesynbTate pOBEpKH B
cOopouHEIH 11eX BepHYIH 50 TEIECBU30POB, B KAXKIOM M3 KOTOPHIX BRIIBICHO OT 1 10 10 «TOodYek pucka, MO-
TYIIUX IPUBECTH K TIOJIOMKE B MIEPHOJ TapaHTHUIHOTO cpoka padotel: 5,6,2,3,1,5,4,6,3,2,8,9,10,2,5,4,3,2,3,2,3,
524,809710,23,4,56,663212,524,5,2,5,6,1, 10,5, 2. [loctpoiire CTATMCTHYECKHIA PST, TIONATOH 1 SMITHPUHUCCKYEO
(pyHKIIARO pacTIperiereHISL
[Topsa0K BBIMOJIHEHUS:

1) Beigenuts ocHOBHOE cOOBITHE 3a1a4u. ONpeaenuTh, MPOCTOE 3TO COOBITUE WITM COCTABHOE (CIIOKHOER).

2) Eciu ocHOBHOE COOBITHE TIPOCTOE, UCTIONH30BATh KIIACCHYECKOE OTIPEICIICHHE BEPOSITHOCTH COOBITHS.

3) Ecnm ocHOBHOE COOBITHE CIIOKHOE, ONPENEeTUTh BHI M KOJMYECTBO AIIEMEHTAPHBIX COOBITHH, YCTAHOBUTH COOT-

HOIICHUS MEXIY HUMU.
Popma OTYETHOCTH: BBIIIOJHUTH 33JaHUE B TETPAAU U MTOKA3aTh IPENOAABATEIIO.
3aanus I CaMOCTOSITEIbHOW pabOTHI:
3amanue 1 TlocTpouTh MOTUTOH OTHOCHTEIBHBIX YACTOT MO JAHHOMY PaclpeIeJICHHIO BEIOOPKH
Xi | 2 4 5 7 10
o 015 (0,2 |01 (0,1 |0,45
3aganue 2  Ompocute 20 ronomiei u 20 aeByluek Bamero GpaxkyjibTeTa Ui BBIACHEHHS pa3sMepa ux o0yBH.
Jns kax o BRIOOPKU MTOCTPOMTE CBOM CTATUCTUIECKUHN PSIIT M TTOJIUTOHBI HAa KOOPAMHATHOMN TUIOCKOCTH.
3amanrie 3  M3MmepbTe pocT CTyAeHTOB Barieil rpynmbl, pa3beiiTe TaHHbIE HA CEMb PaBHBIX WHTEPBAJIOB,
MOCTPOUTE TUCTOTPaMMy U (DYHKIIHIO TJIOTHOCTH PACIIPEICICHUS.
3aganue 4  Crapocra 3amuchiBal Pe3yJbTaThl dK3aMeHa 110 MaTEMAaTHKE CTYJIEHTOB CBOEH TPYIIIbI U T10-
Ty4us clenyloume pesynstatel: 5, 3,4,2,2,5,5,3,3,4,4,5,3,2,2,3,3,3,5,5,4,4,3,3,3,3,3,4,2,5.
ITocTpoiite cTaTUCTUYCCKHUI DS, TIOJIMTOH, IMITUPUYECKYIO (DYHKIIHIO pacIpeaCIICHS.
3aganure 5 U3 crama B 1000 oBery 3a Henemro moctpuriu 50. Pe3ynbTaThl CTPHKKH OBEIl 3aMHCHIBAITHCH
300TeXHUKOM. B pesynbrate ObLIH MosydeHb! AaHHbIe (B KT): 4,3; 4,7; 3,2; 2,7; 2,5; 5,1; 4,3; 3,4; 5,1; 2,9;
2,8;25;4,2;,53; 3,7,41;57,6,1,5,9; 28; 3,9; 4,7; 5,2; 3,9; 4,5, 6,8; 4,9; 5,3; 6,0; 4,9; 3,6; 5,8; 4,6; 3,9;
2,9;49; 7,1;5,9; 5,2; 4,3; 6,6; 7,0; 5,9; 4,8; 3,2; 4,7, 6,2; 5,9; 6,1; 4,8. Pa306eiiTe BEIOOPKY Ha 9 paBHBIX WH-
TEPBAJIOB, IOCTPOUTE TUCTOTPAMMY M AIMITUPUIECKYIO (DYHKITHIO TUNIOTHOCTH PACIIPEICICHUS.
PexomeHmayu 0o BEIMOJHEHUIO 3aaHUHM 1 TTOJITOTOBKE K MPAKTHYECKOMY 3aHSATHIO:

M3ydnTh NEKIMOHHBIN MaTepHal U MaTepHal, IMPEACTaBICHHBI B METOANIECKUX YKA3aHUSIX U B PEKOMEHIYEMBIX HC-
TOYHHKAX.

OcHOBHas nuTeparypa
1. TTucemennsii, [I. T. KoOHCIEKT JeKIui M0 BICIICH MaremaTruke : moaHbii Kype / J. T. ITucemennsiii . - 10-¢ u3n.,
ucrp. - M.: AUPUC-TIPECC, 2011. - 608 c.
2. I'mypman, B. E. Teopus BeposiTHOCTEH 1 MaTeMaTH4ecKas CTATUCTHKA : yued. mocobue s By3oB / B. E. 'mypMman. -
12-e uzn., mepepad. - M.: Beicmee o6pazosanue, 2007. - 479 c.

JlononHuTenpHAS IUTEPATYpA
1) dauko, I1. E. Beicuras MaTeMarika B yIpaxKHeHHUsIX 1 3a1a4ax. B 2 4. U.2 :yuebHoe mocobue st By3oB / 1. E. Jan-
ko, A. T. TTonos, T.5. KoxxeBHukoBsa. - 6-¢ u3a. - M.: "Onukc 21 Bex",: Bercur.k., 2003 - 304 c.
2) Jlapuonosa, O.I". BeposiTHOCTS citydaitHoro coOBITHS. MeTonmueckue ykazanus / Jlapumonosa O.I'., I'eBpacesa C.A..
— bparck: TOY BIIO «bpI'¥Y», 2008.- 48 c.
3) Jlapuonosa, O.I'. Maremarndeckas craTuctuka: yded. mocobue / O.I.Jlapuonosa, C.A. ['eBpaceBa. — 3-e u3a. mepe-
pab. u gom. — Bpatck: 'OY BIIO «bpI'V», 2008. — 66¢.
KoHTpoJIbHBIE BOIPOCHI /ISl CAMOIIPOBEPKHU
1. TIpenmer maTemarndeckol cratucTuku. OCHOBHBIE 33/1a41 MaTEMaTHYECKOH CTaTHCTHKH
2.T'eHepasibHas 1 BEIOOPOYHAS] COBOKYITHOCTH. PenpeseHTaTuBHAs BBIOOpKA.
3. Crnoco0s1 oT6opa. IlpeacraBnenne BRIOOPOYHBIX JAHHBIX OMIHUpUYEcKas (YHKIHMS paclpeneleHus U ee CBOICTRa.
ToueuHple OIICHKU MTapaMETPOB U UX CBOMCTBA!
4.TenepanpHasi cpermHss, BBIOOpOYHAs cpenHss. |'eHepampHas AucIiepcus, BBIOOpOYHas mucriepcus. Bridopodnoe
Cpe/iHee KBaJpaTUUECKOE OTKIIOHEHNE, AaCHMMETPHUS M DKCIIECC.
5. TouHocTb oneHKH. [loBepUTeNbHAasI BEPOSITHOCTD (HAAEKHOCTB).
6. JloBepuTenbHBIE MHTEPBAIIBI JJIS OLIEHKH MAaTEMaTHYECKOT0 OXKHIAAHUSI HOPMAJIBHOTO PaclpeesIeHUs] IPH U3BECTHOM
1 HCU3BECTHOM CPCIAHEM KBAAPATHUUICCKOM OTKJIOHCHUHU.
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9.2. MeTonnueckne yKa3aHus 10 BHINIOJHEHUI0 KOHTPOJILHOMH padoThI

KoHTponbHBIE pabOTHl MPEACTaBISAIOT CO00H CrTocod MPOBEPKH 3HAHHWM CTYJIEHTa, €r0 yMe-
HUHU U npeanojgaratoT MUCbMCHHBIC OTBCTHI HAa IMOCTABJICHHBIC BOIIPOCHI, JII/I6O CaMOCTOATCIIbHOC
BBIMOJTHEHUE MpPaKTHUeCKUX 3aaaHui. [loAroToBka K KOHTPOJIBHBIM paboTaM COCTOUT B OTBET-
CTBCHHOM BBIIIOJJHCHHUHM BCCX AOMAIIHUX Ba,Z[aHI/Iﬁ 10 JUCHUIIIIMHE 1 CaMOCTOSITECIbHOM HpOpaGOTKG

OCHOBHOI1 U TOTIOJTHUTEIHHON JIUTEPATYPhl, a TaK K€ PEKOMEHYEMbIX HCTOUHUKOB.

Haunbonee npoayKTHBHOM SIBJSIETCS CaMOCTOATENbHAsE paboTa B OnbimoTeke, re JOCTYITHBI
OCHOBHBIC U JOTIOJHUTEIbHBIC TIEYaTHBIC U JICKTPOHHBIC HCTOYHUKH.
[Tpu BBHIMOTHEHMM NMPHUBEIEHHBIX BBIIIE PEKOMEHJIAIMM MOArOTOBKA K 3a4eTy U K3aMEHY
CBEIETCS K MOBTOPEHHIO M3YyYEHHOTO M COBEPIICHCTBOBAHMIO HABBIKOB NPHMEHEHHUS TEOpETHYE-
CKHUX IMOJIOKEHUH U pa3IMYHBIX METOJOB PELICHHS K CTAHIAPTHBIM U HECTaHJAPTHBIM 33aHUSIM.

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUI, UCTTOJIb3YEMBIX ITPU
OCYHECTBJIEHHUHU OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.

2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. AuTuBUpYCHOE ITporpaMMHoe obecrieuenue Kaspersky Security;

4. Adobe Reader.

11. OMAUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOMN
JJIA OCYIMECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo

Haumenosanue

Ilepeuensv ocnoenozo obopyoosanusn No JIk, NellI3
3anamus ayoumopuu
1 2 3 4
JIk Jlexunonnast / ceMuHap-
CKasi ayTUTOPHsI ] i
I13 JlexumionHnast / cemMuHap-
CKasi ayTMTOpHsI i i
Kp Oo6opynosanwue 10 ITK i5-
U3 Nel 2500/H67/4Gb (monuTop TFT19 i
- Samsung); mpuntep HP LaserJet
P2055D
Oo6opynosanwue 10 ITK i5-
CP U3 Nel 2500/H67/4Gb (monuTop TFT19 i

Samsung); mpuntep HP LaserJet
P2055D
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Ipuioxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJIEHUSI
INPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIUXCHA IO AUCHUITIJIMHE

1. Onucanue GpoHAa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne DJieMeHT
KOMIIe- komme- | Pazgen Tema DOC
TEHUMH | TEHIUHU
OIIK-4 | croco6- 1.1 Marputibl, OCHOBHBIE TTOHSITHSA, BUJIbI WupusunyanbHoe 3a1anme
HOCTBIO K s MaTpHull, IeHCTBUS Hal MaTPULIAMH. NunnBunyansHoe cobeceno-
BaHue. Tect
camo00- S
pasoBa- = 1.2 Onpenenurenu 2-ro u 3-ro mopsaKoB, ux | VHAMBHIyalbHOE 3a1aHNIE
HUIO | g CBOMCTBA Y BBIYMCIICHUS. WnpusunyansHoe codeceso-
< BaHue Tect
HCTOJIb- = -
SOBAHMIO 5 1.3 CucreMsl mTHHEHHBIX anre6pamIecKux WupusuayanbHoe 3a1anme
> ypaBHEHHI, OCHOBHBIE ITOHSATHSL, (OPMYJIBI WnpusunyansrHoe codeceso-
B IIPakK- )
. M Kpamepa, metop I"aycca. BaHME
TUYECKON S n 6
1.4 Bexkropsl, ocHoBHbIE TIOHATHS. CHCTeMa HANBUAYANBHOE CODECEN0-
OeATEIIb- = o BAHU
s KOOp/JMHAT Ha MPSMOH, Ha IUIOCKOCTH, B IPO- e
HoCTH = crpancTBe. JIMHEHHbIE ONepaly HaJl BeKTOpa- | 1€CT
HOBBIX = MM, UX CBOMCTBA.
SHaHUM 1 = 1.5 Cxansproe, BEKTOpHOE U CMEIIAHHOE NupuBuayansHoOe 3a1aHu1e
YMCHHH, ! NPOU3BE/IEHUE BEKTOPOB, UX CBOWCTBA H BbI- WnpusunyansrHoe codeceso-
4quCie B 2.1 ®yHKUMSA, OCHOBHBIC IOHATHS, CIIOCOOBI WNupuBuayansHOE cobeceno-
obyacTsax 3a7aHusl, penel QyHKIUU, MaTeMaTHIecKHe BaHHE
3HAHUH, HEONpPEICICHHOCTH U MX PACKPBITHE. Tecr
HEnocpes 2.2 beckoHeyHO Maible (GYHKIUU, UX CPaB- WunuBuayansHoe 3a1anne
cpen- HeHue, 1-i u 2-i 3aMevaTebHble NPEEbI, WuauBunyansHoe cobeceio-
CTBEHHO TabnMLa YKBUBAJICHTHOCTEH U ee mpuMeHeHune. | Banue Tect
He CBS- 2.3  OnmHOCTOPOHHHE HPEJIeIibl, HENPEPhIB- WunuBuayansHOE 3a1aHne
SAHHEIX HOCTh (pyHKIIMH. ACUMITOTHI rpaduka QyHK- WNunuBuayansHOe cobeceno-
M. BaHHE
co coe-
N 2.4 3amayu, OPUBOIAIINE K MIOHATHIO Ipou3- | TecT
pon 1po- BoaHo#. [Ipon3Boanas GpyHkmmu, onpeaene-
theccno- HHE, TEOMETPUUECKUIH U MEXAHMYECKUI CMBICIT
HaJIbHOH ITPOU3BOTHOM,
ACATCIIb- 2 2.5 TlpaBuna guddepeHIUpOBaHUs, POU3- WunuBuayanpHOE 3a1aHue
HOCTH = BOJIHAS CJIOKHOM (DYHKIMH, TaOIHLA TPOH3- WunuBunyansHoe cobeceno-
5 BOJIHBIX OCHOBHBIX 3JIEMEHTaPHBIX (DYHKITHH. BaHUC
OIIK-5 | crioco6- = 2.6 IlpousBojHbIEe BBICHIMX HOPSIKOB. WunuBuayansHoe 3a1aHne
HOCTBIO § 2.7 OcHoBHbIe TeopeMbl uddepennmansuo- | Tect
Ha HAy4- 2 IO MCUUCIICHHUS
"ol oc- = 2.8 HeoOxoanmble U 10CTaTOYHbIE YCIOBHSA WunuBuayansHoe 3a1anne
= MOHOTOHHOCTH U 3KCTpeMyMa (QyHKIIHU WunuBunyansHoe cobeceno-
HOBE Op- )
5 BaHUE
TaHU30-
8 > 2.9 BrImyKIIOCT, BOTHYTOCTD, TOYKH IIEpe- WunuBuayansHoe 3a1anne
BaTb CBOU o ruba rpaduka GyHKINH. WunuBunyansHoe cobeceno-
TpYyX, ca- BaHHE
MOCTOA- 2.10 Anroputm nccnenoBanust QyHKUUN U WHauBuIyansHOe 3aJaHue
TCJIbHO MIOCTPOCHHUE MaKeTa ee rpaduka. WNunuBuayansHOe cobeceno-
OLICHU- BaHHE
BaTh pe- 2.11 ®yukuuy, 3axanubie HessBHO. KpuBbie 2- | MHAMBUAYaIbHOE 33/1aHKE
3yJITATHI T'0 TIOPSIZIKa: OKPYKHOCTB, IUIHIC, runiepbona, | MHauBuayamsHOe cobecemo-
cBOCHT napaboJa. BaHUE
JesATeNb- 2.12 ®OyHKUUY HECKOJIBKUX MIEPEMEHHBIX, 0Cc- | MHAMBUAYaIbHOE 33/1aHKE
HOCTH HOBHBbIC MOHSTHS, 00JIaCTh ONpEEIICHUs], Te0- Bomnpocs! k 3auery

MeTpI/I‘IeCKI/Iﬁ CMBICII.

2.13 YacrHble mpou3BoaHbIE 1-TO U 2-TO MO~
psnka, HanGonbliee u HanMeHbllee 3HaUCHHE
(YHKIMH IBYX NIEPEMEHHBIX B 00JIACTH.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
BOHpOCLI K 3a4€Ty
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2.14 HeomnpeneaeHHBIH HHTErPa, ONpeaeie-
HUE, CBOWCTBA, TAOJIHUIIA HHTETPAJIOB.

WunuBuayaapHOE 3a1aHUe
Bomnpocs! k 3auety

2.15 OcHOBHBIC METOJIBI HHTECTPUPOBAHUS: TIO
Y4acTsIM U [IOJCTaHOBKOM.

I/IHHI/IBI/IﬂyaHLHOC 3aJaHuc
BOHpOCLI K 3a4CTy

2.16 PanwmonanbHbIe Jpo0OU, OCHOBHBIC TOHS-

tust. [Ipocreiime ApoOH, X HHTETPUPOBAHHME.

AJNTOpUTM UHTErPUPOBAHUS PAIIHOHAIIBLHBIX
JIpOOCH.

I/IHHI/IBI/IﬂyaHLHOC 3aJaHuc
BOHpOCLI K 3a4€Ty

2.17 VHTerpupoBaHue HEKOTOPBIX UPPALIHO-
HAIIbHBIX ¥ TPUTOHOMETPHYECKUX (DYHKIHH.

WupuBuayanbHOE 3ajaHue
Bomnpocs! k 3auery

2.18 OmpeneneHHBIN HHTETPAN: ONPEICICHHE,
cBoMcTBa, popmyna HeioTona-JleiiOnuma, Me-
TOJIbl HHTETPUPOBAHHUSIL.

WNupuBuayansHOE 3a7aHme
Bomnpocs! k 3auery

2.19 T'eomeTpuyecKre MPUIOKCHHS OTIpeIe-
JICHHOTO MHTETpaa.

WupuBuayansHOE 3aqaHme
Bomnpocs! k 3auery

2.20 TuddepennmaapHble YpaBHEHHS, OCHOB-
HbIE TIOHATHS, MU epeHITNATbHbIC YPaBHEHHS
1-ro nopsizika ¢ pa3iesieHHBIMHU U Pa3eIisiio-
HIUMHCS TIEPEMEHHBIMHU.

WNunuBuayanpHOE 3a1aHue
DK3aMeHaIMOHHBIE BOIIPOCHI

2.21 OgHOopoxaHkIe U MHEHHbIC quddepeHu-
anpHbIC ypaBHEeHUs 1-ro mopsaka. Juddepen-
uanpHble ypaBHeHUs bepHysm.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
3K3aMeHaHI/IOHHLIe BOIIPOCHL

2.22 Teopwust TMHEHHBIX OTHOPOIHBIX AU de-
PEHIMAIBHBIX ypaBHEHHUH 2-T0 MOpPsKa C 110-
CTOSTHHBIMHU K03 (h(pUIIHEHTAMH.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
3K3aMeHaHI/IOHHLIe BOIIPOCHL

2.23 Teopusi TMHEWHBIX HEOTHOPOTHBIX JH(]-
(hepeHIMaTbHBIX YPaBHEHUH 2-TO MOPSIKA C
MTOCTOSTHHBIMH K02 prmmeHTaMu.

I/IHHI/IBI/I,HyaJ'ILHOC 3aJaHuc
9K33MCHaI_II/IOHHBIC BOIIPOCHI

3. Teopwust BEpOATHOCTEH M MaTEMaTHIECKAsT CTATUCTHKA

3.1 DieMeHTb KOMOMHATOPHUKH: OCHOBHBIC
oTpeJieIeHus], Ba PaBHiIa KOMOMHATOPHKH.

WunuBuayanpHOE 3a1aHue
DK3aMEHaAIMOHHBIE BOIIPOCHI

3.2 CiyuaiiHpie COOBITHS, HX BHIBI, KITACCH-
YECKO€ OIpPEIEIEHIE BEPOATHOCTH COOBITHS.

WunuBuayanpHOE 3a1aHue
DK3aMEHaAIMOHHBIE BOIIPOCHI

3.3 Aureb6pa cobObrthii. [IponsBeaeHue u
cymMMa COOBITHH.

WunuBuayanpHOE 3a1aHue
DK3aMEHaAIMOHHBIE BOIIPOCHI

3.4 ®opmyia MOJHON BEPOSTHOCTH U (POp-
myJbl baiteca.

WunuBuayanpHOE 3a1aHue
DK3aMEHaAIMOHHBIE BOIIPOCHI

3.5 HesaBucuMble MOBTOPHbBIE UCTIBITAHHS.

WunuBuayanpHOE 3a1aHue
DK3aMEeHAIlMOHHbIE BOIIPOCHI

3.6 Cuyuaiinas BennunHa. OCHOBHBIE ITOHS-
tust. yHKUIUS pacnpeneneHust U QyHKIus
IUIOTHOCTH PACIpPEeICHHUSL.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
3K3aMeHaIII/IOHHLIe BOIIPOCHL

3.7 YwucnoBble XapaKTEPUCTUKH CIy4aitHOM
BEJIMYUHBIL. 3aKOHBI PacHpeie/ICHHs Hemnpe-
PBIBHOM ClTy4aifHON BEJIUYUHBL.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
3K3aMeHaHI/IOHHLIe BOIIPOCHL

3.8 [Ilpenmer u 3a1a4n MAaTEMaTHICCKOM CTa-
THCTUKUA. OCHOBHBIC O0BEKTHI U TOHATHS.
Co6op nnpopManuy 1 nepBudHas 00paboTKa
BBIOOPKH.

I/IHHI/IBI/I,HyaJ'ILHOC 3aJaHuc
9K33MCHaI_II/IOHHBIC BOIIPOCHI

3.9 CrarucTuyecKue OLEHKH apaMeTPOB
reHEPaJIbHOM COBOKYITHOCTH

WunuBuayanpHOE 3a1aHue
DK3aMEHaAIMOHHBIE BOIIPOCHI

3.10 Craructuyeckue pacyeTsl B mpodeccro-
HaJbHOU cdepe

WunuBuayanpHOE 3a1aHue
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2. DK3aMeHAUMOHHbIE BONPOCchl. Bompockl k 3auerty

KoMmnerenuun Ne m
Ne B IK3AMEHALIMOHHBIE BOITPOCHI
HaMMEHOBaHUe
n/n 1 cemecTp
Kon Omnpenenenne pasziena
1 2 3 4 5
1. OIIK-4 | crtocoOHOCTBIO K 1. Marpuiisl, OCHOBHBIE TOHSTHUS, BUIBI 1. JluneitHas w
CaMOOOpa30BaHMIO | MATPHII, ICHCTBUA HAJl MATPULIAMH. BEKTOpHAas anreopa
1 MICHIOJIB30BAHUIO B | 2. OmpeeuTenu 2-ro U 3-r0 MOPSAKOB, UX
HIPAKTUYECKOM 1€~ | cBOWCTBA M BHIYHMCIICHMSL.
TCABPHOCTH HOBBIX | 3 Cycrembl  MMHEHHBIX — anreGpamveckux
SHaHMM M yMCHUN, B | yhapHennii, OCHOBHBIE MOHATHS, (OPMYJIBI
ToM Hucie B 0bma- | Kpamepa, meton Caycca.
CTSIX 3HAHUH, HETO-
’ 4. Bexkropsl, ocHOBHble moHsTHs. CHcTema
CPEICTBEHHO HE .
KOOp/IMHAT Ha MPSAMO¥i, Ha TNIOCKOCTH, B TIPO-
CBSI3aHHBIX CO ce- N
- o cTpaHcTBe. JIMHEWHbIC onepanuy Haj BEKTO-
ot mpodeccuo- .
POHTIPO paMu, UX CBOMCTBA.
HAJIbHOM JesATeNb-
HOCTH 5. CkansipHOe, BEKTOPHOE H CMEIIAHHOE
MPOU3BE/ICHHE BEKTOPOB, X CBOWCTBA U BBI-
YHCIICHHE.
2. OIIK-5 | criocoOHOCTHIO Ha

Hay4YyHOU OCHOBE
OpraHHU30BaTh CBOM
TpYA, CAMOCTOsI-
TEJIBHO OLIEHUBATh
pe3yNbTaThl CBOEH
JEeSTeTbHOCTH
anmnapara

6. DyHKIMS, OCHOBHBIE IOHATHS, CIIOCOOBI
3a/aHus, npenen (QyHKIUN, MaTeMaTUIeCKUe
HEONPEICICHHOCTH U UX PACKPBITHE.

7. BeckoHe4HO Majble (QYHKIHMH, UX CpaBHE-
Hue, 1-i1 u 2-i 3aMevareabHbIe MPE/IeIbl, Ta0-
JIATIA DKBHBAJICHTHOCTEH U €€ MPUMEHCHNE

8. OOHOCTOpPOHHHE TIPEAENbl, HENpPephIB-
HOCTh QPYHKIMH. ACUMITOTHI rpaduka QyHK-
81501

9. 3amaum, NpUBOISIIME K TOHATHIO MPOU3-
BoaHoH. [IpomsBognHast QyHKIMHM, ompexene-
HUE, TCOMETPUYECKUH U MEXaHHUUYECKHUM
CMBICJT TPOU3BOTHOM

10.1IpaBuna auddepeHIUpOBaHus, TPOM3-
BOJIHAS CIIOKHOM (DYHKIIMH, TAOJIUIA TPOM3-
BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.

11.TIpousBoaHbIE BHICHINX HOPSAIKOB

12.0cHoBHbIe TeopeMbl qu(PepeHIINATEHOTO
HCUHUCIICHUS

13.HeoOxoaumbie U JIOCTATOYHBIC YCIOBHS
MOHOTOHHOCTH M OKCTpeMyMa (YHKIUHU

14.BrinyKiiocTh, BOTHYTOCTb, TOUKU MEPETH-
0a rpaduka GyHKIUU.

15. Anroput™m uccrnenoBanusi QYHKIUH U TIO-
CTPOCHHE MaKeTa ee rpaduka.

2. Maremaruye-
CKHUH aHaIn3
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Ne n

Ne Komnerexuuu IK3AMEHAIIMOHHBIE BOMPOCHI | nanmeno-
n/n K 2 cemecTp BaHuUe
o Omnpenenenue
pasaeia
1 2 3 4 5
1. OIIK-4 | cnoco6HOCTBIO K caM000- | 1. ®ynkumu, 3anannble HesiBHO. Kpupkle 2- | 2. MaTema-
Pa30BaHMIO U UCIIONB30BA- | TO TOPSIAKA: OKPYXHOCTB, DIUIUIIC, THIEPOO- | THUECKUM
HHUIO B IPAKTUYECKOM Jied- | n1a, mapaboia. aHamn3
TEIBHOCTH HOBBIX 3HAHUH | 2, (DYHKIMH HECKONBKHX IEPEMEHHBIX,
Y YMCHHI1, B TOM 4HCIIC B OCHOBHBIC TOHSTHSA, 00JacTh ONpEACICHUS,
00MacTsAX 3HAHMIA, Hero- T€OMETPUUYECKUH CMBICIL
CPCACTBCHHO HE CBA3AH- | 3 Yacrhple npoussoansie 1-ro u 2-ro 110-
HbIX €O cepoit npodec- | oy HanGonbiee i HanMEHbIICE 3HAUCHIE
CHOHAJIBHON ACATEILHOCTH | hyykiu 1ByX MepeMEHHBIX B 00JaCTH.
4. HeonpeneneHHslii UHTErpall, OIpeaeiie-
2. OIIK-5 CH?CO6HOCTI’}O Ha HayH- HHE, CBoﬁcpTBa, prlehiic| OCHOII)BHLIX I/II;—)ITCI“pa-
HOIf OCHOBE OPraHH30BATL | |\
CBOH TPYJ, CAMOCTOSITEIb- -
HO OLICHHBATH PE3yJBTATHI 5.  OcHoBHBIC METO/Ibl MHTETPHPOBAHHS: TI0
CBOEH eSTENLHOCTH YacTsIM M IOJCTaHOBKOII.
6. PamuonasnbHble ApOOU, OCHOBHbIE TIOHS-
tus. [lpocreiimme apoOH, MX HHTETPUPOBA-
HHUE. AJITOpUTM UHTEIPUPOBAHUS PAllMOHAIIb-
HBIX Jpo0eii.
7. VHrerpupoBaHHE HEKOTOPBIX HPpAIIUO-
HaJIbHBIX U TPUTOHOMETPUUECKHUX (DYHKIHH.
8. OmpeneneHHbIil HMHTErpal: OIpeene-
HHe,  cBoiicTBa, (Qopmyna  HeioToHa-
JletitOHMITA, METOBI HHTETPUPOBAHMS.
9. Teomerpuueckue MPUIOKEHHS OIpese-
JICHHOTO MHTETpaa.
Komnerenuumn Nen
Ne BOITPOCHI K 3AYETY HaHUMeHO-
n/n K 3 cemecTtp BaHHe
ox Onpenesienne
pasaena
1 2 3 4 5
1. OIIK-4 | cnocoOHOCTEIO K cam000- | 1. JIuddepenunansusie ypaBHEHHS, OCHOB- | 2. Marema-
Pa30BaHUIO U UCIIOJIB30Ba- | HbIE IIOHSITHUS, THUYECKUil
HUIO B IIPaKTHYECKOH Aesd- | 2. JIuddepeHinuanbHple ypaBHEHHs 1-r0 10- | aHAIU3
TEJIbHOCTU HOBBIX 3HAHMH | psiIKa C Pa3[eiCHHBIMH M Pa3ICISIFOUIMMUICS
Y YMEHHH, B TOM YHCIIE B | MEpPEMEHHBIMH.
00y1acTAX 3HaHUH, HeTo- 3. Omuopoanbie auddepeHnranbHbe ypaB-
CPCICTBCHHO HE CBs3aH- HeHus |-ro nopsaka.
HBIX cO cepoii mpodec- 4. Jluneiinble nuddepeHInANBHBIE YpaBHE-
CUOHAJIbHOM JESATEIBHOCTH | Hug 1-To HOPSZIKA.
5. Iuddepenimansusie ypaBHeHHsS bepHyii-
2. OIIK-5 | cnocoOHOCTEIO HA HAay4- T

HOW OCHOBE OpPraHU30BaTh
CBOM TpyJ1, CAMOCTOSITENb-
HO OLICHUBATh PE3YIbTAThI
CBOEH JESTEIbHOCTH

6. Teopusi NUHEHHBIX OJHOPOIHBIX IUde-
PEHIMANBHBIX YpaBHEHHH 2-TO MOpsIKa ¢ Ho-
CTOSIHHBIMH KO3 (HUIIMCHTAMH.

7. Teopus TUHEWHBIX HEOAHOPOIHBIX TUPPe-
PEHUMANBHBIX YpaBHEHHH 2-TO MOpsAKa C TOo-
CTOSIHHBIMH KO3 (QHIICHTAMH.
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Komnerenunu Ne
Ne 9K3AMEHAIIMOHHBIE BOIMPOCHI
U HAUMeHOBaHHe
n/n 4 cemecTp
Kon Onpenenenue pasgeia
1 2 3 4 5
1. OIIK-4 | cnocoGHOCTBIO K ca- | 1. DiemeHThl KoMOMHATOpHMKH: OCHOB- | 3. Teopus BeposT-
MOOOpPa30BaHUIO U HBIE ONPEIE/ICHHUs, 1Ba IpaBuia KOMOMHA- | HOCTEH U MaTeMa-
WCTIONIb30BAHUIO B TOPHKH. TUYECKas CTaTH-
HNPaKTUICCKOU - 2. Cnyuaiinble COOBITHS, MX BHIBI, Kiac- | CTHKaA
TEJIBPHOCTH HOBBIX CHYECKOE OIPEICIICHIE BEPOSTHOCTH CO-
3HAHUW U YMEHUM, B OBITHSL
TOM HHC]IC B obna- 3. Aurebpa cobbrtuii. [Ipoussenenue u
CTSIX 3HAHWUH, HETO- cyMMa coBBITHil
CPEICTBEHHO HE CBSI- >
pea . 4, ®opmyia TONHOW BEPOATHOCTH W
3aHHBIX €O cepoit bopmyns: Baieca.
npodeccuoHaIbHON
5. HesaBucuMble TOBTOPHBIC HCIIBITA-
JESATSILHOCTH
HUSL.
2 OIK-5 | crocoGHOCTHIO Ha 6. Cayuaiinas BennurHa. OCHOBHBIE T10-

Hay4HOI OCHOBE Op-
FaHU30BaTh CBOM
TPy, CAMOCTOATEIb-
HO OLICHUBATh pe-
3yJbTaThl CBOEH Jies-
TEeIbHOCTH

HaTHA. OyHKIMA pacripeneneHus U QyHK-
11151 IVIOTHOCTHU PacpeieeHusL.

7. TlpenMmer W 3agauM MaTeMaTHYECKOM
cratucTukd. OCHOBHBIE OOBEKTHI M TIOHS-
. Coop mHpOpMaUK U TIEpBUIHAS 00-
paboTKa BEIOOPKH.

8. Crartucrtuueckue pacdeThl B mpodec-
cuoHabHOU cdepe «TexHomorum u mu-
3aifH Mebenny.

9. CrarucTHyecKre OIEHKH IapaMeTPOB
TeHepaJIbHOW COBOKYITHOCTU

10. YucnoBble XapakTEPUCTHKU CIIydaii-
HOW BEIUYMHBI. 3aKOHBI PaCHpPECIICHUS
HEIPEPHIBHOM CIy4aiiHON BEIUYUHEI.
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3. Onucanue nokaszarejieil 1 KPpUTEPHeEB OlleHMBAHUS KOMIEeTEHIIUIT

Iloka3aTean Onenka Kputepun
3HaTh CB0OOHO M YBEPEHHO HaXOAMT JOCTOBEPHBIE HCTOYHUKU
OIIK-4 “HPOPMAIIH, ONIEPUPYET MPEAOCTABICHHON HH(DOpMAITHEH,
- BUZBI U CTICIN(UKY HCTOYHUKOB OTJINYHO BIIaJIeT HAaBBIKAMM aHAJIN3a U CUHTE3a HH(OpMa-
JIOCTOBEPHOM MaTeMaTHIECKOM IIVY, 3HAET BCE OCHOBHBIC METOABI PELICHHS IPOOIIEM,
nHpopmanuy, (yaeOHUKH, yaeo- MPeIyCMOTPEHHBIE YIeOHOH POTrpaMMOid, 3HAET THITHIHEIC
HbIE MOCOOHsI, KOHCHEKTHI ek, | OTIMYHO | ommOKH ¥ BO3MOKHBIC CJIOKHOCTHU MIPH PELUICHUH TON HITH
WHTEPHET, HayJHBIE CTATHH). MHOH IPOOIIEMBI U CITIOCOOEH BBIOPATh U APPEKTUBHO TIPHMeE-
OIIK-5 HUTB aJICKBaTHBII METOJI pEIICHNS] KOHKPETHOH POOIIEMBI
- OCHOBHBIC MaTeMaTH4YECKHE MO- WM yueOHOH 3aaud. J[eMOHCTpHUpYeT Ha BBICOKOM yPOBHE
HSTHUS U METOJIbI UCCIICOBAHMUS, HaBBIKU BBITIOJIHEHUS PACUETOB U BBIYUCICHUN. I paMOTHO
crienudprKy MaTeMaTHIECKIX CUM- UCTIONIB3YET NMPU ITOM BO3MOXKHOCTH BBIYUCIUTENBHBIX
BOJIOB. YCTPOMCTB ¥ MH(POPMALIMOHHBIX TEXHOJIOTHH.
0COOCHHOCTH IPUMEHHMOCTH OC- B GospiinHCTBE CiTyyaeB CIIOCOOEH BBISIBUTH IOCTOBEPHBIE
HOBHBIX MaTeMaTHICCKUX TOHSITHIA WCTOYHUKHN MH(pOpMaIi, 00padoTaTh, aHATM3UPOBATE U
1 METOZIOB HCCIICIOBAHHS B pa3- CHHTE3HMPOBATh MPEIOKEHHYI0 HHPOPMAIINIO, BEIOPATh Me-
HBIX HAYYHBIX 00JIaCTSX. TOJI pEIIeHUs IPOOIIEMBI U pemnTh ee. JJomyckaer exnHId-
YMmernb Xopouo HBIE Cephe3HBIC OMMOKH B PEIICHUH TPOOIeM, HCIIBITHIBAET
OIIK-4 CJIOHOCTH B PEIKO BCTPEYAIOLIMXCS WIIH CIOMKHBIX CIIydasx
-HCIIONB30BaTh Pa3lUYHbIE HCTOY- pemeHns mpobieM, He 3HaeT TUIITUYHBIX OIHOO0K U BO3ZMOXK-
HUKY HHQOpMAILMU B CBOEH pabo- HBIX CJIOXHOCTEH NP PEUICHUH TOH WM HHOW IPOOIIEMBI.
Te. JleMOHCTpHpYeT Ha JOCTATOUHOM YPOBHE HABBIKHU BBITIOTHE-
OIIK-5 HUS PacyeTOB U BbluucacHUN. M3peaka ucnonb3yer mpu 3ToM
- OCYIIECTBIIATH IIeJICHAIIPABIICH- BO3MOXKHOCTHU BBIYMCIUTENBHBIX YCTPOWCTB U MH(POPMALH-
HBII TOUCK MaTeMaTU4eCKOU UH- OHHBIX TEXHOJIOTHH.
(opmanuu; MpOBOIUTE aHATUTH- JonyckaeT omMOKK B ONpeesIeHUH JOCTOBEPHOCTH HCTOY-
4ecKe 0030pbl HHPOPMALHH: HHUKOB MH(pOpManuu. /IleMOHCTPUPYET Ha HU3KOM YPOBHE
CTPYKTYPHPOBaTh, MUHMMHU3HPO- YioBie- CIIOCOOHOCTH MPUMEHATH TEOPETHIECKUE 3HAHUS K KOHKPET-
BaTh, BBIACTIATH INIaBHOE, YCTaHAB- HOMY (paKTHYECKOMY MaTepHuaiy. B OTAelbHBIX CiTydasx cIo-
JMBATh CBA3H MEXTy 0a30BBIMH TBOpH- COOCH NMPAaBMIIBHO PEIIaTh TOJBKO THIWYHBIE, HAOOIee Ya-
3JIEMEHTaMHU. TEJIBHO CTO BCTpEYAIONINECs MPOOIEMBI, 3a1a4Hl B KOHKPETHOH 00a-
- IPaMOTHO NMPUMEHSTh OCHOBHbIC cTH. JIeMOHCTPHPYET Ha HU3KOM YPOBHE HABBIKH BBITIOJTHE-
MaTeMaTH4eCKHe CHMBOJIBI, TOHS- HUSI PaCU€TOB U BBIUUCIICHUIL.
TUSA U METOJBI UCCIICAOBAHMS. HecnocoOeH ocyIecTBIATh MOUCK HEOOXOAMMO# nHpOpMa-
- Ha OCHOBE HalIeHHOH MH(opMa- Heyz[o- uu, 00padaThiBaTh HHPOPMAIIUIO, HE IMECT HAaBBIKOB aHAIH-
IIUK BBIOMPATh ONTUMAJBHBIH CII0- BJICTBOPH- 3a U CHHTE3a, HE 3HaeT METOJIOB PEIICHUs MPOodIieM, 3a1a4, He
OO pelleHus MaTeMaTHYECKON TeJLHO MOXET pemars npobiemsl, 3a1aun. He BiageeT TeXHUKOM
poOIIeMBbl MJIH 33/1a41; aHAJIN3HU- BBIYUCIICHMIA
pOBAaTh MOIy4YEHHBIE PE3yIbTAaThI U
JieNaTh Ha UX OCHOBE BBIBOJIBI.
Baagern
OIIK-4
- npuemMamu Busyanusauuu uH- | 3aurteHo | JleMoHcTpupyet Oosee MOJOBUHBI OKa3aTenei Ha 10-
(opmanuu: npencTaBIeHHUe B BHIE CTaTOYHOM U BBICOKOM YPOBHE
rpauKoB, cXeM, TaOIIuI.
- TEXHUKaMH BBINOJHEHUs pacue-
TOB W BBIYMCICHUH, HAaBBIKAMH
MaTeMaTHIecKoil 00paboTku pe-
3ylbTAaTOB U3MEPEHUIl U BBIUHCIIE-
HUM, TpeiCTaBICHUS Pe3yIbTaTOB
B TpeOyeMoM BHIE.
OIIK-5
- HaBBIKAMH PEIICHUS 33139 U3
Pa3HBIX 00NACTEH MaTEMATHKH. He 3aute- | JleMOoHCTpUpYeT OONBLUIMHCTBO TIOKA3aTeNeii Ha HeAO-
- HaBRIKAMH HCIIONB3OBAHMA H3MC- HO CTaTOYHOM M KpailHe HH3KOM ypOBHE

PUTENBHBIX W BBIYMCIMTEIBHBIX
YCTPOHCTB, nH(pOpMaMOHHBIX
TEXHOJIOTHH JUIsl BBIIOJIHEHHUS pac-
YEeTOB, BBIYHMCICHHH, COCTABICHUS
u ohopMIIEHHS pPe3yIbTaTOB pe-
IICHUS 3a1a4.
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4. Meroauyeckue Marepuajbl, ONpeaejsoliue MPoueAypbl OLEHUBAHUS 3HAHMIA,
YMeHHUii, HABBIKOB H ONBITA J1eSITeJILHOCTH

JucuunnuHa MaTteMaTuka HalpaBiieHa Ha 03HaKOMJICHHE 00YJaroIIUXCsl C MECTOM U POJIBIO
MaTE€MaTUKH B COBPEMEHHOM MHUPE, MUPOBOM KyJIbTYpe U UCTOPUU; HA TIOJYYCHHE TEOPETHUECKUX
3HAHUW W TPAKTHUYECKUX HABBIKOB NPUMEHEHHUS CHCTeMbl (yHIaMEHTAJIbHBIX MaTeMaTHYEeCKHX
3HaHUH A7 uaeHTHGUKanuy, GOpMYIUPOBAHUS U PELICHUS TEXHOJIOTHYECKUX MpobiieM B mpodec-
CHOHABHOM c(epe, a TakKe OCYIIEeCTBICHUs MMOMCKa, XpaHeHUs, 00pabOTKH 1 aHanu3a uHpopMa-
WU U3 PA3IUYHBIX UCTOUYHUKOB U MPEACTABICHUS €€ B COOTBETCTBYIOLIEM BHJAE U JJIA UX Jallb-
HEHIIEro UCIOIb30BaHUS B PAKTUYECKOMN AESITEIBHOCTH.

N3yuenue nqucuuniauHel MareMaTvka npeaycMaTpuBaeT:

— JIEKIUH,

— MPAKTUYECKUE 3aHATHS,

— KOHTPOJIbHBIC paOOTHI,

— 3ay4er;

— DJK3aMEH;

— CaMOCTOSITENIbHYI0 Pa0OTy CTYACHTa B O00BbEMax 4YacoOB, COOTBETCTBYIOIIMX y4eOHOMY
MJIaHy HalpaBJICHUS.

B xone ocBoenus pasnena 1 «JluneitHas 1 BekTopHas ainredpa» CTyJIEHTHI JOJIKHBI YSICHUTD
UJIeM MaTeMaTUYECKOTO MOJIETTMPOBaHUsI B IPOCTPAHCTBAX PAa3HBIX U3MEPEHUU U MPUMEHEHUsI Me-
TOJOB JIMHEWHON anreOpbl U TEOPUHM BEKTOPOB B PEIICHUH 3a/1a4 MPO(HECCHOHATLHON TPAKTUKH.

B xone ocBoenus paznena 2 «MaremaTH4eCKUN aHANW3» CTYIACHThl OCBaBAIOT OCHOBHbIC
IIPUEMBI U METOJIbI IOCTPOCHHUS M AaHAJIN3a TUHAMUYECKUX MOJIETIEH.

B xone ocBoenus pazgena 3 «Teopusi BeposiTHOCTEH U MaTeMaTU4yecKasl CTAaTUCTUKA» CTY-
JIEHTBI 3HAKOMSITCS C CUTYallUsSIMH CIIY4aliHOCTH U 3aKOHOMEPHOCTHU M 3aKOHAMH UX MPOSIBICHUS.

CryneHTaM HEOOXOAMMO OBIAJETh HAaBBIKAMU U YMEHHUSMH NPUMEHEHHUS W3Y4YCHHBIX
METOJIOB JUIsl Pa3pabOTKH U peanu3aluu NpodecCuoHaTbHO OPUEHTUPOBAHHBIX IMPOEKTOB B MOCIE-
OyroIel yueOHO! AesITeTbHOCTH.

B nponecce nzydeHust AUCHUILIMHBI PEKOMEHYETCs Ha IEPBOM 3Tare 00paTuTh BHUMaHHE
Ha cienu(PUKy MaTEMaTHYECKUX TEKCTOB M YMEHHE BEIOMPATh METOBI PEIICHUS PA3IMYHBIX 3a/1a4.

OBnaneHue KIOYEBBIMU MOHATUSAMU SIBISIETCSI OCHOBOM YCBOGHHS Y4eOHOTO MarepHasa 1o
JUCLHUTLIINHE.

[Ipu moAroTOBKE K 3adeTy/PK3aMeHy 0cOo00€ BHUMaHHE HEOOXOAMMO YACIUTh PEKOMEHa-
LUAM U 3aMEYaHMSM Iperno/iaBaresiei, BEAyIUX ayIUTOPHBIC 3aHATHUS 110 JUCIUILIUHE

B mpomecce mpoBeneHns MPaKTHUECKUX 3aHITHN MPOMCXOAUT 3aKpETUICHHE 3HaHWH, (op-
MHUPOBaHUE YMEHUN U HABBIKOB MPUMEHEHHUS PA3IMUYHBIX METO/IOB PELICHUS CTAHIAPTHBIX MaTeMa-
THUYECKUX CUTYalUM.

CamocrodaTenbHyI0 paboTy HE0OX0IMMO HAUMHATD C YTCHHS JICKIMH U Y4eOHUKOB.

B npouiecce koHCynbTalUMu ¢ IpenoAaBaTeaeM 00yJaroUuuiics BhISICHSIET HaTHUKe MpoOesioB
B 3HAHUSX U CIIOCO0AX PEIICHUS Pa3HBIX CUTYAIIHA.

Pabota ¢ nmuTepaTtypoil SBISIETCS BaXKHEHIITMM 3JIEMEHTOM B TMOJIYYCHUW 3HAHUM 110 JTUCIIH-
wmHe. [Ipexae Bcero, HEOOXOAMMO BOCTIOIB30BATHCS CIIMCKOM PEKOMEHIYEMOM M0 JaHHOU Juc-
LUIJIMHE JTUTEPATYPOU. JJONOIHUTENBHBIE CBEIEHUS IO U3y4aeMbIM TEMaM MO>XHO HAlTH B IEpUO-
JIr4ecKoi neyatu u MHTEpHETE.

[IpenycMoTpeHO MpoBeAeHHE ayIUTOPHBIX 3aHATUN B BUAE Pa3HOOOPA3HBIX TPEHUHIOB U
CUTYyaIuii OOIICHHsI B COUETAaHUU C BHEAYAUTOPHON pabOTOM.
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Ipuioxenne 2

AHHOTAIUA

padoueil mporpaMMbl TUCHMILIMHBI
MaTtemaTuka

1. Heab u 32724 JUCHUTIMHBI

Llenpro M3ydeHNs MUCHUILIMHBI SBISETCSA: 3HAKOMCTBO OOYYAIOIIMXCS C MECTOM M POJIBIO
MaTeMaTHKHd B COBPEMEHHOM MHpPE, MHUPOBOM KYyJIbTYpe W UCTOpHM; (POPMUPOBAHHE JIMYHOCTU
00y4JaloIMXCsl, Pa3BUTHE MX WHTEIUICKTa M CIIOCOOHOCTEH K JIOTMYECKOMY U alTOPHUTMHUYECKOMY
MBIIIICHHIO.

OOy4eHne OCHOBHBIM MaTeMaTHYECKUM METO/aM TpecieyeT Lesb Pa3BUTHS CIIOCOOHOCTEH
OPUMEHATh CUCTEMY (DYHIAMEHTAIbHBIX MAaTeMaTHUECKUX 3HAHUM i uaeHTU(UKauuu, Gopmy-
JMPOBAHMSA U PEIICHUS TEXHOJIOTHYECKUX Mpo0iIeM B 001acTi mpodecCHOHaTbHON AeATEIFHOCTH, a
TaKXe OCYIIECTBIATh MOUCK, XpaHeHue, 00padoTKy M aHaIu3 MHPOPMALUU U3 PA3IHMYHBIX UCTOY-
HHUKOB H IIPECTABIIATH €€ B COOTBETCTBYIOIIEM BUIE

3amaun JUCUUIUIMHBI COCTOST B TOM, YTOOBI HAa MPUMEpPAX MaTEMaTUYECKUX IMOHATUH U Me-
TOJIOB MPOJAEMOHCTPUPOBATH OOYYAIOUIMMCS JCHCTBHE 3aKOHOB MaTEpPHAJIbHOI'O MHpPA, CYIIHOCTb
HAYYHOTO IOJIX0/1a, CIeHU(PHUKY MAaTEMaTHKH M €€ POJib B HAyYHO-TEXHUYECKOM IIPOTpecce, a TaK-
&Ke co3aaTh PyHAaMEHT MaTeMaTHYeCKOro 00pa3oBaHus, HEOOXOAUMBIN [T pa3BUTHUS Ipodeccro-
HAJIBHBIX KOMICTEHIIMN U JUIS U3yYECHUS MTOCIIEeTYIONINX TUCIUTUIIH.

2. CTpyKTypa IMCUHUIIHHBI

2.1 Pacnipenenenue TpymIOEMKOCTH O OTACIbHBIM BHJIaM yY€OHBIX 3aHSATHU, BKJIIOYAs CaMOCTOS-
TenbHyIo padory: JIk.-119 yac., [13-136 gac.; CP-267 uac.
OO6mias TpyA0eMKOCTh JUCIUIUIMHBI cocTaBiisieT 648 vaca, 18 3a4eTHBIX eqUHUIL

2.2 OCHOBHBIE pa3JIeNbl TUCIUITIINHBIL:

1. JIuneitnas u BekTOpHas anredpa
2. MaTemaTH4eCKnl aHAJIN3
3. Teopus BeposTHOCTEH 1 MaTeMaTHYECKasi CTATUCTHKA

3. Illlanupyemble pe3ybTaThbl 00yUeHHs (epeyeHb KOMIeTeHIN i)
[Tponecc n3yueHust JUCUUIUIMHBI HAIIPaBJIeH Ha (POPMUPOBAHUE CIETYIOIUX KOMIIETECHIIMNA:

OIIK-4 ciocoOHOCTBIO K CaMO0OPa30BaHUIO U MCTIOIB30BAHUIO B MPAKTHYECKON JEATEITHHOCTH
HOBBIX 3HAHHUU U yMeHHﬁ, B TOM 4YUCIIC B OGJ’IB.CTHX 3HaHI/II>'I, HCMMOCPCACTBCHHO HC CBA3aHHLIX CO
chepoit mpodheccnoHaIbHOM AESITEIIBHOCTH

OIIK-5 crmocoOHOCTRIO HA HAYYHOH OCHOBE OPTaHM30BATh CBOUM TPYI, CAMOCTOSITEIHHO OIECHU-
BaTh PE3yJIbTaThl CBOCH NEATEIBHOCTH

4. Buabl NPOMEKYTOYHOM aTTeCTAIMM: 3a4eT, DK3aMEH.
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Ipunoxenune 3

IIpomoxon 0 0ononHeHUAX u UMEHEHUAX 6 padouell npozpamme
na 20__ -20 yueonwlit 200

1. B paGouyto nporpammy 1o IUCHUIUIMHE BHOCSTCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyto mporpaMMy 1o JUCIHMILIMHE BHOCATCS CIENYIOINE U3MEHEHUS:

[IpoTokon 3acenanus xadenpsl MaTeMaTuKi Ne_ OT «___ » 201 r,
(paspabomuuk) - -

3aBenyrounii kadenpoit

(noonucs) (®.1.0.)
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Ipunoxenne 4

®OHJA ONEHOYHBIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH IO AUCHUITJIMHE

1. Onucanne GpoHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne DjleMeHT
DOC
KOMIIe- KOMIIe- Paznen Tema
TeHIIUHN TeHIINH
OIIK-4 | crioco06- 1.1.Martpwuiibl, OCHOBHBIE TIOHATHS, BUIBI MaTPHIL, AecTBUA | TecT
=
HOCTBIO K ‘é HaJl MAaTpUaMM.
g, ; B =
CaMo06- g 1.2.0npenenurenu 2-ro u 3-ro HOPAAKOB, HX CBOWCTBA 1 Tecr
pasoBa- 2 BBIYHCIICHHSL.
A s = =
HHIO | o= 1.3.CucTeMbl TMHEHHBIX aNreOpanyecKux ypaBHEHHH, OC- Tect Konrpois-
HCTIOND w © | HOBHBIE OHATHS, Gopmynsl Kpamepa, meton ["aycca. Has pabota
3OBAHIIIO E = | 1.4.BekTopsl, ocHOBHBIE MoHATHA. CHcTeMa KOOpAMHAT Ha | TecT
bl U v
g NpsIMOM, Ha TIOCKOCTH, B IpocTpaHcTBe. JInHeiHbie onepa-
B IpaK- . é IIMM HaJ| BEKTOPAMH, UX CBOMCTBA.
Tadeckon | 1.5.CkansipHOe, BEKTOpPHOE M cMeliaHHoe npousseneHue | Tect KoHTpob-
ACATEIIb- BEKTOPOB, X CBOMCTBA U BBIUUCIICHHUE. Hast paboTa
HOCTH 2.1.®yHKIUS, OCHOBHBIC MOHSTHSA, CIIOCOOBI 3amaHus, npe- | Tect
HOBBIX nen (GYHKIMH, MAaTeMaTHYECKUEC HEOMPEACICHHOCTH U UX
3HAHUU U pacKphbITHE.
yMEHHH, B 2.2.beckoHeuHOo Manbie (DYHKIMU, UX cpaBHEeHue, 1-if u 2-it | Tect
TOM YHC- 3aMeyYaTeNbHbIC MPEJCIbl, TAOMUIA SKBUBAJICHTHOCTEH U e¢
1€ B 06- MIPUMCHEHUE.
TACTSX 2.3.01HOCTOpPOHHHE TMPEICIbl, HENPEPBIBHOCTh (GyHKIuU. | Tect
. CUMIITOTHI rpadrka GYHKIHH.
3HAHWUU A y
.4.3anauu, NpUBOIAIIKE K MOHATHIO Npou3BoAHOM. [Ipous- | Tect
HEIIOC ;: 243 1 T
pen BOIHAsE (YHKIHHU, ONpEIeSIiCHue, TeOMETPUUSCKH 1 Mexa-
cpen- HAYECKHUI CMBICII TPOU3BOTHOM,
CTBCHHO 2.5.ITpaBuna nuddepeHInpoBaHis, NPOU3BOHAS CI0XHOH | TecT KOHTpPOIh-
HE CBil- GyHKIMH, TabIKIA IPOM3BOAHBIX OCHOBHBIX DJIEMEHTAPHBIX | Has paboTa
3aHHBIX g d)yHKLIPIfI.
co coe- § 2.6.I1pon3BOAHBIC BBICIINX MTOPSIIKOB. Tect
7| - < .7.0cHoBHbIe TeopeMbl Ju(hepeHInaILHOr0 HCUUCICHUS ecr
OH IIpO 2.7.0 T
(heccuo- ’E 2.8.HeoOxomumble M TOCTATOYHBIC YCIOBUS MOHOTOHHOCTH | Tect
HAIBHOM 3 1 SKCTpeMyMa HyHKITUH
JeATENb- E 2.9.BBIIyKJIOCTh, BOTHYTOCTb, TOUYKM Ieperuba rpaduka | Tecr
<
HOCTH S pynKun.
:}é 2.10.AnropuTt™ nccnenoBanus GyHKUMH U noctpoeHue Ma- | Tect UHauBuay-
s KeTa ee rpaduka. aJbHOC 3aJIaHKe
OIIK-5 | croco6- N 2.11 . ®ynkumu, 3amaHHbie HesiBHO. KpuBbie 2-ro mopsiaka: | UHauBHIyanbHOE
HOCTBIO OKPY>KHOCTB, JUTUIIC, TUIIepOOIa, mapadoa. 3aJlaHKe
Ha Ha 2.12. ®OyHKIMKA HECKOJBKUX MEPEMEHHBIX, OCHOBHBIC NOHsS- | Tect
N v TSI, 00JIACTh ONPEICIICHUS], TCOMETPHUUCCKUI CMBICIL.
HOM OC-
2.13.YactHeie mpou3BomHbIe 1-ro0 m 2-ro mopsaka, | Tect MumuBumy-
HOBC Op- HaubOonbIiiee 1 HamMeHbIIee 3HaueHUE (YHKIUU IBYX I€- | allbHOE 3a/IaHUC
TraHu30- pPEMEHHBIX B 00JIACTH.
BaTh CBOU 2.14.HeonpeeneHHslii MHTErpall, ONMpeeieHne, CBOWCTBa, | Tect
TpyA, ca- Ta0JIMIa OCHOBHBIX HHTETPAJIOB.
MOCTOS- 2.15.0cHOBHBIC METOIBl WHTETPUPOBAHHS: IO dYacTsM H | Tect
TEIIBHO II0JICTAHOBKO.
OLICHHU- 2.16.PanonanpHbIe 1poOH, OCHOBHBIC MOHsTHA. IIpocrteii- | Tect
BaTh pe- e JApoOu, UX MHTErPUPOBaHHE. AJITOPUTM UHTETPUPOBaA-
3y/IBTATHI HUSI PALHOHAJIBHBIX POOEii.
cBoeil 2.17. MlaterpupoBaHre HEKOTOPBIX UPPALMOHAIBHBIX U TpH- | MHAMBHIYyaIbHOE
eSITEIb- TOHOMETPUYIECKUX (DYHKITHH. 3aganue Tect
2.18.0mpenelieHHBIA  MHTETPaAl: ONpENEIeHHe, CBOMCTBA, | MHIMBUAYAILHOE
HOCTH Y
¢dopmyna Herotona-JIeiiOHUIIA, METOIBI HHTETPUPOBAHUSL. 3ananue Tect
2.19.T'eoMeTpuvecKue MPUIIOKEHHS ONPEI-0r0 HHTErpaa. Tect
2.20.lucdpepenumanbable ypaBHEHUs, OCHOBHBIE INMOHATHSA, | VHIMBHIyansHOE

muddepeHnmansHble ypaBHeHHsT 1-ro mopsiKa ¢ pa3aeieH-
HBIMU U Pa3AeSIIOIUMUCS NIEPEMEHHBIMU.

3amanue Tect

40




2.21.0nHopoaHble u uHeiHbIe quddepeHnranbHbIe ypaB- Tect
Henus 1-ro nopsiaka. Juddepennmanpubie ypaBHeHus bep-
HYJUIH.
2.22.Teopusi JIMHEWHBIX OAHOPOIHBIX MG epeHnnanbubx | Tecrt
YpaBHCHHU 2-TO MOPSAAKA C TOCTOSHHBIMH KOX(QpHUIIMCHTA-
MHU.
2.23.Teopust NUHEHHBIX HEOAHOPOAHBIX aupdepeHiuans- | Tect
HBIX YPaBHEHUH 2-TO MOPSAKA C MOCTOSHHBIMEA KOd(pduum- | MHIuBUIYyanpHOE
CHTaMH. 3aJlaHue
3.1.DmeMeHTHl KOMOWMHATOPUKH: OCHOBHBIC ompexaeicHus, | Tect
= J(Ba MpaBuia KOMOMHATOPHKU.
5 3.2.Cityyaiiibie COOBITHS, MX BHIBI, KJIACCHYCCKOE ompere- | MHAMBUIyaaIbHOE
E JICHUE BEPOSITHOCTH COOBITHSI. 3ajanue Tect
5 3.3.Anrebpa cobbrtuii. [IponsBeneHne u CyMMa COOBITHIA Tect
q§ 3.4.®opmyiaa MOJHON BEpOSITHOCTH M (hopMyJisl baiieca. Tect
g o 3.5.HeszaBrucruMBbIC TIOBTOPHBIC HCIIBITAHMS. Tect
= 2 3.6.Cnyuqaitnas BennunHa. OcHoBHble moHsTHs. DyHkums | MHAMBUAYaTbHOE
>§ ;’ pacrpeseneHus U QyHKIUS IUIOTHOCTH pacipesieNeHu. 3amanne Tect
g & | 3.7.YncnoBbie XapaKTepPUCTUKH CIy4aiHOH BennumHbl. 3a- | Tect
E 5 | KOHBI pacnpe/ieseHus: HelPEPbIBHOM CITy4ailHOW BEJIMYMHBI.
3 3.8.IIpeamer u 3amaum marematuueckor crartuctuku. Oc- | Tect
2 HOBHBIC 00BEKTHI U MoHATHS. COOp MHDOpPMAIUK U IEPBUY-
E Hast 00paboTKa BBIOOPKH. _
S 3.9.Crartucruueckue OLECHKH IapaMeTpoB reHepansHoi co- | Tecr
= BOKYIHOCTH
o 3.10.Craructnueckue pacueTsl B npodeccrnonanbHo chepe | MHnuBuayansHoe
3aJiaHue

2. Onucanue noka3areseil 1 KpUTepHeB OLIEHUBAHUA KOMIETeH it

Tak KaKk TeKyIIUil KOHTPOJIb MPOBOAUTCS B (popMe TeCTUPOBaHMS U MpeJHa3HAYCH AJIS TPOBEPKH 3HAHUN
CaMUMH O0YYarOIIMMUCS, TECT MOKET OBITh 3aUTEH WJIM HE 3auTeH. B manbHeHIeM cTyAeHThl MOTYT IOBTO-
PUTbH MOIBITKH BBIIIOJHUTB TECT MO TOH TeMe, Tie OblIM 00HApY>KeHBI IPOOETIHI B €T0 3HAHUSIX.

IloxazaTrenun Onenka | Kpurepun
3HaTh Jemon-
OIIK-4 CTpUpPYET
- BUJIBI U CICHU(DUKY HCTOYHUKOB TOCTOBEPHON MaTeMaTH4eckoil HHpopManun, (yIeOHHKH, Goltee
y4eOHbIe MOCOOUS, KOHCIICKTHI JICKLUil, HHTEPHET, HAy4YHbIC CTATHH). [TOJIOBH-
OIIK-5

HBI [TOKa-
- OCHOBHBIC MaTeMAaTHYECKHE IMOHATHS U METOIbI MCCIICIOBAHMUS, CIICIU(HKY MAaTeMAaTHISCKHUX .
CHMBOIJIOB. 3auTte- 3aTCJICH
0COOCHHOCTH IPHMEHUMOCTH OCHOBHBIX MAaTEMAaTHYECKUX MOHATHA 1 METOIOB HCCIICIOBaHUS B HO Ha ftocra-
Pa3HBIX HAYIHBIX 00JIACTSX. TOYHOM U
YMmerb BBICOKOM
OIIK-4 YpOBHE
-HCTIOJIb30BATH PA3INYHBIC HCTOYHHKN HH(OpMAIMH B CBOCH paboTe.
OIIK-5
- OCYIIIECTBIATH IICJICHATIPABICHHBIN MOUCK MATEMATHUECKOW HH(POPMAIMH; TPOBOIUTH aHAIIHU-
THYECKHE 0030pbI HHPOPMAIMHU: CTPYKTYPHPOBATH, MUHIMH3HPOBATh, BBIICISTH IIABHOE,
YCTaHABJIMBATH CBSA3U MEXKy OA30BBIMH 3JIEMEHTAMH.
- TPaMOTHO TIPUMEHSATH OCHOBHBIC MATEMATHYCCKUE CHMBOJIBI, TIOHSTHSI 1 METOIbI HCCIIEI0BA-
HHSL. Hemon-
- Ha OCHOBE HAWJCHHOW MH(pOPMALUK BEIOKMPATh ONTHMAJIBHBII CIIOCO0 pelIeHUs] MaTeMaTHye- CTpHpyeT
CKOM pOOIEeMBI MK 331a41; aHAJM3UPOBATh ITOJYYCHHBIC PE3yJIbTaThl H IeJIaTh Ha UX OCHOBE 6OIIb-
BBIBOJIBL. LIMHCTBO
gJII;I?ZT ’ Hesa- | Donoate
- IpreMaM ¥ BH3yaIu3aliii HHGOpMAIMK: TIPEeICTaBICHIE B BUIE IPadUKOB, CXeM, TaOIIHIL. yreno | o0 18
- TEXHUKAMH BBIMOJHCHHUSI PACYETOB M BBIYMCIICHHI, HABBIKAMHA MAaTEeMATHYECKOW 0OpabOTKH HenocTa-
PE3yJIbTATOB M3MEPEHUI ¥ BBIYMCIIEHUH, IPEICTABIIEHUS PE3yIbTATOB B TPEOYEMOM BHJIC. TOUHOM H
OITK-5 KpaiHe
- HaBBIKAMU PEIICHNUS 3a/1a4 U3 Pa3HbIX 00IacTeil MaTeMaTHKH. HU3KOM
- HaBBIKAMH HCIIOJB30BAHHMS W3MEPHUTEIBHBIX M BBEIYMCIUTENBHBIX YCTPOWCTB, HMHPOPMALMOH- YPOBHE
HBIX TEXHOJIOTHH Ul BBILIOJIHEHHS PacdeToB, BEIYHMCICHUH, COCTABICHUS M O(QOPMIICHUS pe-
3yJbTaTOB PEIICHNS 3a/1ay.
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@doHa TECTOBBIX 3aJaHUH
IO AUCHUIIIINHE
b1.5.11 Maremaruka

TEMATHYECKASA CTPYKTYPA TECTOB

N Haumenosanue N
Tema 3agaHus
pasaena panena 3a/1aHUSA
1-3 JleficTBuUs ¢ MaTpuLIaMK
4-6 Brruucnenue onpenenureneit
7-9 Peiierne cucteM TUMHEHHBIX anreOpandeckux ypaBHEHHM
MATPUYHBIM METOJIOM.
JIuneiinaa u 10-12 Pewienne cucreM NMHEHHBIX anreOpanyeckux ypaBHEHHN
1. BEKTOpPHAA aJ1- MetogoM ['aycca.
reépa 13-15 Basuc Ha mnockocTu U B IpocTpaHcTBe. PaznoxeHnue Bek-
Topa o 6azucy
16 -18 CKaJsIpHOE MTPOU3BEACHNUE BEKTOPOB
19-21 BekTopHOE POM3BEICHUE BEKTOPOB
22 - 24 CMeNnIaHHOe MPOM3BEICHNUE BEKTOPOB
25-28 0 0
PackpbiTHE HEONIPEICICHHOCTEH BHIA 0 , ®©, 0—©
29-30 P . 1”
ACKPBITHE HEONPEICJICHHOCTEH BH/Ia .
25-30 IIprMeHCHHE SKBUBAJICHTHBIX BEIIMYKH IIPH BHIYUCIICHUU
pe/IeIioB
IIpousBoiHbIe
31-33 Tabswia HeoIpeACICHHBIX HHTETPAIOB
34-36 IMoxsenenue mox 3Hak audHepeHInaia, HHTCrPUPOBAHNE
0 4acTIM
38-39 HuTerpupoBaHie pannoHaIbHBIX APOOCH
40-42 HHTErprpOBaHHE TPUTOHOMETPUICCKHUX BBIPAKCHUI
43-45 Brraucienue onpeneaeHHoro nHTerpaia
2 MareMaTH4YeCcKHUii 46-48 Haxosxnerne mmomanei miockux Guryp
aHaJIu3 49-51 HaxosxneHne IIiH OyT TUIOCKUX KPHUBBIX
52-54 Haxoxaerne 00beMOB Tel BpaleHUs
55-57 HecoOcTBeHHBIN HHTETpAT
58-63 BhIunciieHHe YaCTHBIX MPOU3BOIHBIX.
Jnddepennman GyHKIMM ABYX MEpeMEHHBIX
64-66 KacaTenpHast IIIOCKOCTh M HOPMAJTh K IIOBEPXHOCTH
67-69 CkasipHoe moJjie. ITpon3BoiHast 10 HAIPABJICHHUIO.
70-72 DkcTpeMyM GYHKIMH IBYX MIEPEMEHHbBIX
YpaBHEHUs ¢ pa3IeISIOIIUMHKCS IEPEMEHHBIMH
OpnHOpOIHBIE YPaBHEHUS
73-77 JIuHeliHble ypaBHEHUS
YpaBHEHUsI, IOMYCKAIOIINE MTOHWKEHHE MOPsI/IKa
Jluneitapie qudd-pie ypaBHEHUS C TOCT-MHA Kod(hd-eHTaMHU
Merto/1 BapHalMy MPOU3BOJIbHBIX MOCTOSHHBIX
21,31 Dj1eMeHTh KOMOMHATOPHKH
Teopﬂi[ BEpPOAT- 11541?'3_;111' Anrebpa coObITuit
HOCTEM M MaTe- 5.1,6.1,10.1 BepostHOCTh cOOBITHS
3. MaTuyeckasi cTa- =
THCTHKA 9.1,12.1,19.1, | Cnyuaiinas BenTUYMHA
(Atorosebiit TecT) 201 —
7.1,81,14.1, 3J1eMEHTBI MATEMATHYECKOIN CTAaTUCTUKH
15.1,16.1,17.1

TecToBbIE 3aaHNS

3aualme 1. BI)I6paTL OJHWH BapHaHT OTBETA U3 NPECAJIOKCHHOTIO MHOXKCECTBA

Eciu matpuna A umeet pa3sMepHOCTh 4x 3, Matpuna B umeer pasmMepHOCTb 3x4 , TO
BapHWaHTBI OTBETOB!:
1) MX MOXHO CIOXHTh 2) MX MOKHO IEPEMHOXHUTH  3) y MaTpHIlbl A CyIecTByeT oOpaTHas

42



33[13]-[148 2. BI)I6paTL OJHWH BapHaHT OTBETA U3 NPECAJIOKCHHOIO MHOXKCCTBA

-3 -1 3 5
A= 3 B=
Ecmu matpuna , MaTpuna , TO UX MIPOU3BEICHUEC
BapUaHThl OTBETOB:
-9 -5 -9 -18 0 -4
AB=lo o A=l ) 713 6
1) 2) 3)
3ananme 3. BBIOpPATh OJIMH BaPUAHT OTBETA U3 MPEII0KEHHOTO MHOXKECTBA
1 4
-2
Ecnu matpuna , TO €e KBajpar
BapHaHTbI OTBETOB!:
e 7 12 e (116
1) -6 -4 2) MaTpUIly HEJIb3sl BO3BOJIUTH B KBaIpar 3) 4 4

3ananue 4. BEIOpATh OJMH BapHAHT OTBETA U3 MPEJIOKEHHOTO MHOXKECTBA

Onpenenurens CyIECTBYeT:

BapHaHThI OTBETOB:

1) ToJIBKO AJIst KBaZIpaTHBIX MATpUl 2) JUIS HPOWU3BOJBHBIX MAaTPHUIl 3) TOJBKO ISl MATPHIl BTOPOTO U TPETHETO
HOPSIAKOB

3amanue 5. BEIOpaTh OJIMH BapHaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
VYkaxkure BepHYyI0 GopMyIry:
BapUaHTHI OTBETOB:

a b a b a b
OI=ad+bc: d:ad—bc OI=ac—bd
y 1€ 2 1€ 3 I
3axanue 6. BLIOpPATH OJJMH BAPUAHT OTBETA U3 MPEIOKEHHOTO MHOMKECTBA.
~3 -4
1 :
Onpenenuresb MaTPUIBI paBeH BapHUaHTHI OTBETOB: 1) -22 2) -14 3) -27

33H3Hl/le 7. BI)I6paTL OJHWH BapHUaHT OTBE€TA U3 NPEAJIOKCHHOTIO MHOXKCCTBA

5 1 -1 2
A=l —1) P7le 4
Ilycts -, . Torpa pemeHneM MaTpuYHOTO ypaBHEHUS X +2B = A gpnsercs
MaTpuIa
BapHaHTbI OTBETOB!:

5 1 7 -3 -7 -8
X = X = X = = 0
D -1 -9 2 -9 -9 3
3auaﬂne 8. BLI6paTL OUH BapI/IaHT OTBETA U3 HpeZIHO)KeHHOFO MHO>XXECTBaA

Haiitu cyMMy 3JIeMEHTOB IIEPBOTO CTOJIOIA MATPHIIBI C=A-3B , TIe ,
BapUAHTHI OTBETOB:
1) -2 2) 0 3) 5 4) -1

3aganme 9. BEIOpATh OJTUH BAPHAHT OTBETA U3 TPEATIOKCHHOTO MHOKECTBA

5 1 -1 2
Myers 3 -1 , 6 4

Torna pereHneM MaTPUIHOTO YPaBHEHHS X-3B=A SABIISICTCA MaTpHUIIA
BapHUaHTbhl OTBCTOB!
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_ -7 -8
2 7 X 7 3 X

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

3ananmue 10. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIIOKESHHOTO MHOKECTBA
Ecmm meromom ["aycca matpuma cucteMsl (03 TIpaBBIX gacTell) MpuBeeHa K BUIY

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

BAapHUAHTBI OTBCTOB!
l) BBOJUTCs OHA CBO60,HHaH HCHU3BCCTHAA 2) BBOIATCA TpU CB060L[HI>IC HCU3BCCTHBIC
3) TaKas CUCTEMa HE MOKET UMETh PCIICHUEC 4) BBOJATCA IBC CB060,HHLIC HCU3BCCTHBIC

TO:

33[13!-[[/18 11. BI)I6paTI> OJIMH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTIO MHOXKCECTBA

2x+3y—-z=1
SX+y+2z=3
3X—-2y+3z=4
HJ‘IH PEIICHNA CUCTCMBI MOXHO IPUMCHUTD:

BapHaHThBI OTBETOB!:
1) meron 'aycca 2) marpuunsnii Mmeton  3) merton Kpamepa

3aganme 12. BBIOpaTh OJMH BApUAHT OTBETA U3 MPEUIOKECHHOTO MHOKECTBA

CHuCTeMbI TMHEWHBIX YPABHCHUM, Y KOTOPHIX YUCIIO HEU3BECTHBIX HE PABHO YMCITYy YPABHCHHMA, PEIIAIOTCS:
BapHaHThBI OTBETOB!:

1) meromom 'aycca  2) meromom Kpamepa 3) MaTpudHBIM METOAOM  4) BOOOIIE HE PeIIaloTCs

3ananme 13. BRIGPATH OIMH BAPUAHT OTBETA U3 TIPEIOKEHHOTO MHOKeCTBa. ba3HC B IPOCTpaHCTBE 00pa3y-
IOT: BapUaHThbI OTBETOB:
1) Tpu TMHEHHO HE3aBUCUMEBIX BEKTOpa  2) TPH KOMIUIAHAPHBIX BEKTOpPa 3) TPH HEKOMIIAHAPHBIX BEKTOpa
3aganne 14. BIOpaTh OJMH BApUAHT OTBETA U3 MPEUI0KEHHOTO MHOXKECTBa. OOpa3yroT Jid BEKTOPHI
a=2i- 3J u b =5 -] 6a3uc Ha mIockocTu? BAPUAHTEL OTBETOB:
1) mer 2) na  3) HY>KE€H TPETUI BEKTOp

33}13Hl/le 15. BLI6paTI> OJIMH BapHaHT OTBE€TA U3 NPECAJIOKCHHOTI'O MHOXKCCTBA

Ipu kakux & wu p BEKTOPHI a(2,a,-3) ; b(5,6,6) OyIyT mapaienbHbI?
BapUaHTHl OTBETOB:

3ananmue 16. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIIOKECHHOTO MHOKECTBA

a-b=ab +a,b, +a,b,
®opMyna BEIYUCIIEHUS CKaJISIPHOIO IPOU3BEIECHUS MIPUMEHSETC:

BapHUaHTbI OTBETOB: 1) TOJIBKO B OPTOHOPMHUPOBAHHOM Oasuce 2) B ItoOoM Oasuce 3) He 3aBHCHUT OT Oasuca

3aganue 17. BRIOpaTh OAWH BapHaHT OTBETA U3 MIPEUIOKEHHOTO MHOXKECTBA

Haiitu xocuHYyC yrila Mex1y BEKTOpaMu a=21—j+4k b=1+2]-3k
BapUaHThl OTBETOB:

12 12 12
1y V21414 y V2lA14 5 19414

3ananmue 18. BEIOpaTh OJJMH BapuaHT OTBETA U3 MPEIOKESHHOTO MHOKECTBA
Kakue nmapel BEKTOPOB NEPIEHAUKYIISIPHBI?
BapHUaHThl OTBETOB:

y 8(4-31). b(BL-9) , a(2-31), b(13) ,&23-D, b21-3

3)

33[13]-[148 19. BI)I6paTL OJIMH BapuaHT OTBETA U3 NPECAJIOKECHHOTO MHOXKCCTBA
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5(0{,1, 2)1 6(_1’ ﬂ’ 6) PaBHO HYJIIO MPHU

BekropHoe npon3BejieHIe BEKTOPOB
BapuaHTbI OTBETOB:

azl, p=-3 a:—l, p=-3 a:—l, p=3

1) 3 2) 3 3) 3

33H3Hl/le 20. BI)I6paTI> OJIMH BapuaHT OTBE€TA U3 NPECAJIOKECHHOTIO MHOXKCECTBA

a(4,-31), b(0.13)

BekropHoe npon3BejieHHe BEKTOPOB
BapHWaHThBI OTBETOB!:

o o -100-12j+4k 5 —107 +12]+4k

3ananme 21. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIIOKESHHOTO MHOKECTBA

J1J1s1 BEIYHCTICHUS] BEKTOPHOTO MPOU3BEICHHUS BEKTOPOB MPUMEHsIETCsl opMyIa;
BapHaHThBI OTBETOB!:

paBHO

Od

i ] k
ixb=la a, a . laal Jaal _a a
bl b2 b3 é:XbZi 2 3_j 1 3+ 1 “2
) . b b b, b,| o, b,| |, b,

33H3HH8 22. BI)I6paTI> OJIMH BapuaHT OTBETA U3 NPECAJIOKCHHOTI'O MHOXKCCTBA

UtoOBI MpoBEepUTH, OYYT JIM BEKTOPHI KOMIUIAaHAPHBI, HA/I0 UCIIOIH30BaTh: BAPUAHTHI OTBETOB:
1) X BEKTOpHOE MIPOM3BEICHNE 2) HX CMEIMIaHHOE MPOU3BENIEHNE 3) UX CKAISIPHOE NMPOU3BEICHNE
3ananme 23. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIIOKESHHOTO MHOKECTBA

Bekrops a(@1—2), b(231), ¢(-25-3)

BapuaHTBI OTBETOB: 1)-2 2)2 3)0
33[13HI/Ie 24. BLI6paTL OJIMH BapuaHT OTBETA U3 NPCAJIOKCHHOIO MHOXKCCTBA
VYKaxure onpeaeraeHne CMEIaHHOTO POU3BEICHUS BEKTOPOB

BapHaHTBI OTBETOB!:

5 X b=ab, +a,b, +a,b,

KOMIUTaHApHBI Tpu & | paBHOM

B i ]k & a 84

dxb=la, a, a, abc=|b, b, b,

) a-b=|a|-‘b‘-cos<o ) abc:‘axb‘c 3 b, b, b, 2) C, C G
x> —4

3ananme 25. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIIOKEHHOTO MHOXKECTBA. BBIUNCIUTD 2 X—2
BapuaHTBI OTBETOB: 1) ®©  2) 2 3)4 4)0

3amanme 26. BLI6paTL OJIMH BapHaHT OTBETa U3 IIPEII0KEHHOI0 MHOKECTBA. Brranciauthb x>-6 X+6
BapuaHTBI OTBETOB: 1) ®©  2) -12  3) 12 4) 6

lim x> —4x-12
2
3ananme 27. BEIOpaTh OJUH BapUaHT OTBETA U3 MPEIIOKEHHOTO MHOXKECTBA. BBIUNCIUTD -6 x° —3x-18
1 8 1
BapuaHTBI OTBETOB: 1) — 2) — 3) —— 4) 1
18 9 2

33)13]-[148 28. BLI6paTI> OJIH BapHaHT OTBETA U3 NPCAJIOKCHHOTO MHOXKCCTBA
Vkaxure OIIPEACIICHUEC SKBUBAJICHTHBIX 0OECKOHEYHO MaJIbIX npu X—a . BapI/IaHTI:I OTBECTOB:
- a(x . a(x .

- |Im£=l N |ImM:0 |Im@:oo
1) a(x) = B(x) ecmn B(x) 2) a(x) = f(x) ,ecomm AX) 3) a(x) = ﬂ(X), ecn 7 B(X)
33[13]-[148 29. BI)I6paTI> OJIMH BapHaHT OTBETA U3 NPECAJIOKCHHOIO MHOXKCCTBA. Kakwne u3 BI)Ipa)KeHI/Iﬁ HEBCPHLIC!:

H ~ X ~ ~ X ~
HSINX=X oy X7 e =12 x oy X250 X=X x>0 e =Xy X0

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

3allﬂﬂﬂe 30. BI)I6paTI) OJIMH BapHaHT OTBETA U3 NPEAJIOKECHHOIO MHOXKCCTBA. Kakue u3 BI)Ipa)KeHI/Iﬁ HEBCPHLIC!:
X ~ 1 ~ ~ X ~
2) € =X oy X0 pysinx=x o, X7 o WX=EX 0 x50 e -1=x 4, X—>0



BapuaHTel oTBeTOB: 1) B,C¢  2) a,B  3) a, e 4)B, ¢

dx
o 2
3aualme 31. BLI6paTL OJUH BapI/IaHT OTBE€TA U3 npeanomeHHoro MHO>XKECTBA. HaI/ITI/I I/IHTeraH X"+ 4X + 8

1 X+ 2 lln(x+2)+2+c

2 —arctg——+C
BAPUAHTHI OTBETOB: 1) In|x* +4x+§+C 2) 2 2 3) 4 |(x+2)-2

dx

2
3aganue 32. BHIOPaTh OMH BAPHAHT OTBETA M3 MPEIOKEHHOro MHOKecTBa. Haiiti narerpan = X+ 2X+6

1, |(x+1)—+/5
—ln( ) +C iarctgx_—l—l_kc

, RSO A el
BapuaHTHI OTBETOB: 1) Injx* +2x+6+C 2) 2 (x+1)+\/§ 3) \/g \/E

J' dx

y (2+4x)*
3auaﬂne 33. BLI6paTL OJIMH BapHaHT OTBETA U3 NPECAJIOKECHHOIO MHOXKCCTBA. HaI/ITI/I I/IHTGI‘paJ'I
BapHWaHThBI OTBETOB!:

@+ o @7 o @447

+C 3
) 5 ) 3 3 2 9 In| (2+4%)°|+C

33H3HH8 34. BI)I6paTI> OJIH BapuaHT OTBETA U3 NPECAJIOKCHHOTIO MHOXKCCTBA

. fcoszx-sinxdx
Hcnonw3ys meroxa moaseaeHus mnoj 3uak nuddepeHiuana, HauTu

BapHUaHTbl OTBCTOB!

3 a2 3 3 3
cos® X sin® x cos” X cos” X cos” X
: +C -(-cosx)+C +C - +C
1y 3 2 2 3 3 3 4) 3
33[13!{[/18 35. BI)I6paTI) OJUH BapI/IaHT OTBE€TA U3 HpeHHO)KeHHOFO MHO>XKECTBaA
tg * x dx
o 2
Hcnonp3ys MeToa moaBeAeHUs o1 3HaK auddepenimana, Haiitu - COS™ X
tg° X tg°x

+C 2 +C
5 3 In‘cos x‘+C 2 5

4tg°x+C

BapHaHThI OTBETOB: 1) 2)

3ananmue 36. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA
4
In” x dx

Hcnonb3yst MeTo oABEICHUS 110 3HaK AuddepeHinana, HanTiu X
In® x In® x 1

+C +C 2-—-Inx+C

BapUaHTEI OTBETOB: 1) Inx+C 5 5 3) 4 X

3aganne 37. BBIOpATh OJIMH BApPUAHT OTBETA U3 MPEUIOKEHHOTO MHOKECTBA
3x% +2
i 2x* -3 :
Haiitu nenyto gactb apo6u BapuaHThI OTBETOB: 1) 3 2)
3ananmue 38. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIOKESHHOTO MHOKECTBA
X* +3x+2

2 2
YKaKUTEe BEPHOE pasioKeHUe Apooun X“ (X" +5X+7) . BapUaHTHI OTBETOB:
X*+3x+2 _A B  Cx+D X2 +3 B Cx X2 +3 A B c
; 2

3
2

X* +2X+5 2) (X +2x+5) X

—_— =+ — + = e
1) X2(X*+5x+7) x x2 X2 +2X+5 3) X2 (x? + 2X +5) X2 X?+2X+5

33H3HH8 39. BI)I6paTI> OJIMH BapraHT OTBETA U3 NPECAJIOKECHHOTIO MHOXKCCTBA

2x +4

2 2
YkaXuTe BEpHOE pa3noKeHue Apoou X" (2x" +9)
BapI/IaHTbI OTBCTOB.

46



— = — ——=
D x*(2x* +5) x x* 2x*+5 2 x*(2x° +5)
2X +4 A Bx+C
- = 4y
3) x*(2x* +5) x* 2x*+5

2x +4 A B C 2x +4 A
2
X

3ﬂllﬂﬂﬂe 40. BI)I6paTI) OJUH BapI/IaHT OTBETA U3 HpeﬂHO)KeHHOFO MHO>XKXECTBaA

y j sin® x dx
KaKOI/I CHOCO6 HpI/IMeHﬂeTCﬂ JUJIS HAaXOXKACHUA I/IHTeraﬂa ’)
BapI/IaHTBI OTBCTOB.

B Cx+D
_+—
x> 2x?+5

1) 3amena sinx=t 2) 3ameHa cosx =t 3) moHWKEHUE CTeTIeHN 4) WHTETPUPOBAHHE IO YACTIM

3ananmue 41. BEIOpaTh OAWH BapHaHT OTBETA U3 MIPEUIOKEHHOTO MHOXKeCTBa. Il HaXOXKIEHUS HHTETpajia

4c0s X —sin X
[AoosX_SnX g

cos X + 6sin x mpuMeHsieTcs:: BAaPUAHTBI OTBETOB: 1) yHHBepcallbHAs TPUTOHOMETPHIECKAs ITOJICTAHOBKA

X
tg-=z2
2 2) MHTETPHPOBAHHE I10 YACTAM 3) noxcranobka tQgX = Z

. jsin7x-cos3xdx

3ananue 42. Haiitu uaTerpain

sin®x  sin®® x sin®x  sin®® x
- +C — +

BapuaHTHI OTBETOB: 1) 8 10 2) 8 10

19 19 17

BapUaHTHI OTBETOB: 1) 4 2) 4 330 4) 4

33H3HH8 44. BI)I6paTI> OJIH BapuaHT OTBETA U3 NPECAJIOKCHHOTIO MHOXKCCTBA

Kak Beirnsinut hopmyna Herorona-JlenGunuma?
b b

(MMeeTcsl HedeTHasi CTCTICHb )

+C

3) sin® x—sin® x+C

2

[ +1)dx

33H3HH8 43. BI)I6paTI> OJIMH BapHaHT OTBE€TA U3 NPECAJIOKCHHOIO MHOXKCCTBA. BBIqI/ICHI/ITB 1

jf(x)dxs(b—a)-maxf(x) J'f(x)dx= F(a)-F(b)

BapuaHTbI OTBETOB: 4) 2 1) 2
b

2) 3

BApUAHTHI OTBETOB: 1) 0 2) 97 3) 457 4) 67

3ananmue 46. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIOKESHHOTO MHOKECTBA
X = 2cost

y =3sint

Haiitu momans Gurypsl, orpaHHYeHHON JUTHUIICOM {
BapUaHTHI OTBETOB: 1) 6  2) 67 3) 37 4) 2r

3ananmue 47. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIIOKESHHOTO MHOKECTBA

Kakoii nHTErpan BelpaxaeT miomas Gurypsl, orpaHHYeHHON mapaboion y

BapHUaHTbl OTBCTOB!
2

2 2
I(x2—2x)dx I(Zx—xz)dx I(x2—2x—4)dx
1) 0 2) 0 3) 0 4)

S:Jb'(fz(x)—fl(x))dx [ f(9dx=F(b)-F(a)

3

J‘\/Q— x> dx

3aganue 45. BHIOpaTh OJJMH BAPUAHT OTBETA U3 MPEIOKEHHOIO MHOXKECTBA. Bpraucury —3

=x?-4

U IIpsMOi

2
J‘(x2 —2x+4)dx

0

y=2x—4?
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33[13HI/Ie 48. BLI6paTL OJUH BapI/IaHT OTBETA U3 Hpe[LJ‘IO)KeHHOFO MHO>KECTBa
X = 2cost

Haiitu niomans GUrypsl, orpaHIueHHOMN IUIUIICOM {y = 3sint

BapHMaHTEI OTBeTOB: 1) 6 2) 67 3y 37 4 27

33H3HH8 49. BI)I6paTI> OJIMH BapuaHT OTBE€TA U3 NPECAJIOKECHHOTIO MHOXKCCTBA

ITo xakoit popMyiie HAXOAUTCS JJIMHA Ty KPUBOH y=y(X) OT TOYKH Aa, y(a)) JI0 TOYKHU

B(b,y(b)),

J:00-y,00dx  [f()dx=F(b)-F(a)

BapuaHTbI OTBETOB: 1) 2 2) 2

JVi+yogax [y1+(y'(0))° dx

3) @ 4) a

3ananue 50. BEIOpaTh OJJMH BapUAHT OTBETA U3 MPEIIOKESHHOTO MHOKECTBA

y = 2x? A(L2)

Kaxkoit maTerpan Beipakaet JUIMHY YTy MapadoIbl
BapHaHTHl OTBETOB:

2 2 8 2
I2x2dx .[\/1+4x2 dx J'\/1+ 4x? dx J‘\/1+16x2 dx
1) 1 2) 1 3) 2 4 1
3ananue 51. BIOpATh OAKH BAPHAHT OTBETA U3 MIPEUIOKEHHOIO MHOKECTBA

y = 2x°

OT TOYKH

Kaxkoit uaTerpan Beipakaet JUIMHY YTy MapadoJIbl AL3)

BapHUaHTbl OTBCTOB!

3 3 9 3
j2x2 dx J'\/1+ 4x? dx I\/1+16X2 dx j\/1+16x2 dx
) 1

1)1 3) 3 4) 1

OT TOYKH

33H3HH8 52. BI)I6paTI> OJIMH BapuaHT OTBETA U3 NPECAJIOKCHHOTIO MHOXKCECTBA
ITo xakoit popMyiie HaxoAUTCS 0OOBEM Tela BpaAICHUS?
BapHUaHTbl OTBCTOB!

b b b
[:00-y,00dx [ f(x)dx=F(b)-F(a) 7| 17 (x)dx
1) @ 2) @ 3y @ 4)
3ananme 53. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA

Tﬂ' yZ(x) dx

KakoB reoMeTpu4eckuii CMbICII UHTETpasIa 2 ? BapuUaHThl OTBETOB:

1) mepBooOpazHast pyHKIMKM 2) IIIONIaab KPUBOJIWHEHHOW Tpamnemnu
3) oObeM Tena BpameHus 4) nnwHA IyTH KPUBOI

3ananue 54. BbIOpaTh OJMH BapUaHT OTBETA U3 IIPEUIOKEHHOTO MHOXKECTBA
Mo xakoii popmyse BeIUnCIsAETCS 00BEM Tesa BpalieHus BoKpyr ocu OX?

BapHWaHTBI OTBETOB!:
b b

IO TOYKH

10 TOYKH

b

a

x| 17 (x)dx [foodx=F®)-F(@)  [J1+y'(x)dx [ (y.00 = v, () dx

B(28),

J3L+(y'()° dx

1) 2) @ 3) @ 4) @
3aganme 55. BBIOpaTh OIMH BApUAHT OTBETA U3 MPEUIOKECHHOTO MHOKECTBA
o0
dx
Brrauciute HeCOOCTBEHHBIN HHTETpAT ¢ BapuaHThl 0TBeTOB: 1) 0 2) pacxomutcs 3) cxomurcs 4) 1
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3aanue 56. BEIOpATh OJUH BAPUAHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA. BRIYHUCIINTh HECOOCTBEHHBIH HHTETPA
o

dx

5
1 BapuaHThl 0TBeTOB: 1) 0,25  2) pacxommurcs 3) cxomurcst 4) - 0,25

3ananme 57. BEIOpaTh OJJUH BapUaHT OTBETA U3 MIPEIOKEHHOT'O MHOXKECTBA. Kaxoit u3 HHTETrpajioB HAa3bIBACT-
Csl HECOOCTBEHHBIM? BAapHUaHTBI OTBCTOB!

y 2 dx ; 3
[(x-1dx - Ix dx § xdx+ ydy
y 1% 30 4) ©

3ananme 58. BEIOpaTh OJJMH BapHUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA
YkaxuTte ornpejieseHrue YaCTHOU MPOU3BOHOM MO X:

BapHUaHTbl OTBCTOB!:

Z(X + AX) — z(x) Z(X + AXx) — z(x)

z, =lim z, = lim

1) x—0 AX 2) Ax—0 AX
. Z(X+AX, ¥) — z2(X, . Z(X+AX, Y+ AY) —z(X,

2t = lim & y)—z(x.y) 2/ = lim & y+4y)-2(xy)
3) Ax—0 AX 4) Ax—0 AX
33[13!-[[/16 59. BLIGpaTL OJUH BapI/IaHT OTBE€TA U3 HpeILJ'IO)KeHHOFO MHO>KECTBaA

0z
7 =2Xy+6Yy? +4x OX .

Jlnst pyHKIIMN yKa3aTh
BapuanThi otBetoB: 1) 2V T4 2) 2y+12y+4 5 2x+4 4 2x+12y

3ananme 60. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA

0z

, o
Jutst pyrkuan 2 = 2xy +6y” +4x yKa3arh oy.

BAPUAHTHI OTBETOB: 1) 2y +4 2) 2y +12y +4 3) 2x+4  p 2x+12y

33[13]-[148 61. BI)I6paTI> OJIH BapuaHT OTBETA U3 NPCAJIOKCHHOIO MHOXKCCTBA
"

— Y
Jins pyukiun £ =€ ykaszaTh BTOpYIO HPOM3BOJHYIO 0y , T.€. !

Xy _v2aXy 2 A Xy 2 AXy
BapuaHThI OTBETOB: 1) Xye 2) X € 3) X € 4) y ¢

33[13]-[148 62. BI)I6paTI> OJIH BapHaHT OTBETA U3 NPCAJIOKCHHOIO MHOXKCCTBA
"

_ pXx2y
Z=¢ yKa3aTh BTOPYIO NPOU3BOAHYIO IO y , T.€. !

Js yskmmm
BapHMaHTHI OTBETOB: 1) e 2) —2.e*% 3) —4.e"% 4) 4.e%2%

3ananmue 63. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIOKESHHOTO MHOKECTBA
n

Juist pyskun 2 = C0SXY yxasars Bropyro npomsBoxHyro oy , T.e. “¥W:

—xsinxy 5 — x?sin xy 3 — X cos xy X% COS Xy

BapuaHTHI OTBETOB: 1) 4)

33H3HH8 64. BI)I6paTI> OJIMH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTIO MHOXKCCTBA

2 2
y X“—y +2°=4
CocraBbTe YPaBHEHHUE KaCaTECIIbHOU TNIOCKOCTH K ITIOBEPXHOCTU

BapHWaHTBI 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 5 1 1 1 g 2 -1 4

3ananmue 65. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA

2 2
X"=yX +72° = 4
CoctaBbTe ypaBHEHHE HOPMAIH K MOBEPXHOCTH

BapHUaHTbl OTBCTOB!

B Touke M(1,1,2).
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x-1 y-1 z-2 x-1 y-1 z-2 x-1 y-1 z-2 x+1 y+1 742

1) 1 -1 -4 9 1 1 4 3 1 -1 4 45 1 -1 4
3aganume 66. BLIOPATh OJMH BAPMAHT OTBETA U3 IPEIIOKEHHOIO MHOKECTBA
IToBepPXHOCTD 3a]aHa YPaBHEHUEM ®(x,y,2) =0 , TOUKa M (X0, Yo, 2,) JIEKUT HA 3TOH noBepxHocTH. UTO 3a/1a-

eT ypaBHEHUE
D5 (M) - (X=%o) + @ (M) -(y = yo) + @, (M) -(z2-2,) =0, paphantst otseron: rpaient 2) -

MYI0, IPOXOJISIYIO Yepe3 TOUKY M, mapajuiesbHyI0 IIOBEPXHOCTH 3) NPsIMYIO, IPOXOISIIYIO Yepe3 TOUKy M, mep-
NEHJUKYISIPHYIO K TIOBEPXHOCTH  4) KacaTeJIbHYIO IFIOCKOCTh K TIOBEPXHOCTH B Touke M

33[13]-[1/18 67. BLIGpaTI) OJIMH BapuaHT OTBE€TA U3 NPECAJIOKCHHOIO MHOXKCCTBA

M) _q

M (X0, Yo, 20) W HATIpaBJIeHUE a(l,mn), Iycts oX _To-

. 3amaHo cKasipHOE ToJie U(X’ Y Z) , TOUKa
r7ia B JAHHOM HAIpaBlieHnH B Touke M nose
BapHaHTBI OTBETOB: 1) yObiBaeT 2) Bo3pacTaeT 3) MOCTOSIHHO  4) He yObIBaeT  5) HeE BO3pacTacT

3ananmue 68. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA

2
Uu=x+2y° -3z
BbruncnuTh Npou3BOAHYIO MOJIS B Touke M(1,2,0) B HampaBineHUH EIMHUYHOTO BEKTOpa

3 1 2 3 4 9 29 16
\/ﬁ \/ﬁ \/ﬁ BapWaHTHI OTBETOB: 1) \/ﬁ 3) \/ﬁ 4) \/ﬁ

2) Tpow3BOJHAS B JaHHOM HAIPABJICHUH HE CYIIECTBYET
3aganme 69. BIOpATh OJMH BApUAHT OTBETA U3 MPEUIOKEHHOTO MHOKECTBA. UTO yKa3bIBaeT BEKTOP IPaIUCHTA

gradu = (uy,uy,u;)

? BapHUaHTHI OTBETOB: 1) HampaBlleHUE, BOJIb KOTOPOI'O HOJIE IOCTOAHHO  2) JINHUU
ypoBHsL  3) HampapJICHUEC HAUOOJBIIECTO U3MCHEHUS MO 4) CKAJSIPHOE TOJIC

X
33H3HH8 70. BI)I6paTL OJVH BapHaHT OTBCTA U3 NPCAJIOKCHHOTO MHOXKCCTBA. Ecimm JJIA BCEX TOUYCK ( ! y) H3 HCKO-

(%01 Yo) 2(x,Y) > 2(Xg: ¥o) (X1 ¥o)

TOPOM OKPECTHOCTH TOUKH BEPHO , TO TOYKa BapHWaHTbI OTBETOB! 1)

o o Z(X
SIBIIIETCSI TOUKOH MUHIMYMa 2) SIBJISIETCS TOUYKOH MakcuMyma 3) SIBIISIETCS MUHUMYMOM () yYHKITUH (xy) 4) saBisi-
€TCSI HEOOXOIUMBIM YCIIOBUEM IKCTPEMyMa

3anganme 71. BBIOpaTh OJMH BApUAHT OTBETA U3 MPEUIOKECHHOTO MHOKECTBA
- "o (41 )2
z=12(x,Y) A=24-25,=(2,, )" >0 :
Jana dbyHKIHSI . YcioBue SIBIIIETCA BAapUAHTHI OTBETOB:
1) mocTaTOYHBIM IS CYIIECTBOBAHUS KCTpEMyMa 2) HEOOXOIUMBIM JUIS CYIIECTBOBAHUS JKCTpeMyMa 3) Heo0-
XOJIMIMBIM Y JIOCTATOYHBIM JIJISl CYIIICCTBOBAHUS SKCTpeMyMa 4) Takas CHCTeMa BCerjia He UMEET pelIeHU

3auaﬂne 72. BLI6paTL OJIH BapuaHT OTBETA U3 NPECAJIOKCHHOTIO MHOXKCCTBA
4 —_—
z, =0
4 —_—
y

Jlana Gpynkums £ = 2(X%Y)  Venosue SBJISIETCS. BapUAHThI OTBETOB:
l) HCO6XOHI/IMLIM 1 JOCTATOYHBIM JJid CYHIECTBOBAHHNSA OKCTPEMYMa 2) HCO6XOHI/IMLIM JJI CYHIECTBOBAHUA SKCTPC-
MyMa 3) JAOCTATOYHBIM IS CYIIECTBOBAHUSA OKCTPpEMYMa 4) TakKasa CUCTEMa BCerjga HE UMECT peIIIeHI/Iﬁ

3ananue 73. BEIOpaTh OJMH BapUaHT OTBETA U3 IPEJIOKEHHOTO MHOXKECTBA
Kakue n3 nanssix quddepeHnuansHbpIX ypaBHeHHH SBIsIOTCS T depeHInantbsHpIMA YpaBHEHUIMHE € pa3/ielIsoIIt-

MHUCA HepeMeHHLIMI/I? BapI/IaHTbI OTBCTOB!:
X

, e ,OX+y
y=——©r Y=
1) X(y+2) 2) Xy g X(x +1)dx + y*xdy = 0 2 (x—y2)dy + xdx = 0

3ananue 74. BbIOpaTh OJMH BapUaHT OTBETA U3 IIPEUIOKEHHOTO MHOXKECTBA
Kakue n3 nanssix quddepeHnuansHpIX ypaBHeHHH SBISIFOTCS T depeHnanibsHpIME YpaBHEHHMHE € pa3/IeIsoIIn-

MHCS TIEpEMEHHBIMU? BAaPHUAHTBI OTBETOB!:

x . XA +x
oxy = y =212
1)y y X+22)(x—3x2)lnydy+y2xdx:0 3 (X + x?)dx + yxdy = 0 2 Xy
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3apanue 75. BBIOpaTh OJUH BapUAHT OTBETA U3 IIPEIOKEHHOTO MHOXKECTBA
! p—
g V+2xy=0
2 2 2 y = —1
_ —X _ X _ X =3
1) y=_Ce 2) y=C-e 3) y=_Ce 4) X +C

Haiitu o6miee pemenue auddepeHnairHoro ypaBHEH! BapUaHTHI OTBETOB:

3ananmue 76. BEIOpATh OJJMH BapUaHT OTBETA U3 MPEIOKESHHOTO MHOKECTBA
Kakue u3 cnenyromux nuddepeHnuanbHbIX ypaBHEHUH TIEPBOTO TOPSIKA SBISIOTCS OJHOPOI-
HBEIMU? BapHaHThBI OTBETOB!
2 2
X"+ X X+Yy+5
2 2 y =X+ y' =% cos Y. ,_X+Y
1) X (x+3y)dx—y°dy=0 2) XT-yxo g 4y 2X 2) X—Yy

3aganue 77. BRIOpaTh OAWH BapHaHT OTBETA U3 MPEUIOKEHHOTO MHO)KECTBA

' y
OxnoposHoe auddepeHnruanTb-Hoe YypaBHEHHE BHIA X/ pelmaercst ¢ MOMOIIBIO [TOACTa-
_ux) y
_ = = =1(x) L
woku mapmanter oteerop: 1) Y = U(X) V(X)) V() g x g Y =2(%)

Hroroseiii TecT «Teopusi BEpOATHOCTEH W MaTeMaTHYeCKasi CTaTHCTHKA (00pa3elr)
BAPHAHT 1
1.1. Xo3suH MPOBOAWT peBU3HIO B KHOCcKax AsekceeBoil u Epodeeroit. CoOpiTie A — 00HapyXeHa HelocTadya y
AxnexceeBoii, coosiTie E — o0Hapyxena Henoctaua y EpodeeBoii.
Y10 03HAYAIOT CIEYIOLINE COOBITHSL:
1) Henocraua y obeux 2) HemocTaya TONBKO Y OHOI
3) HemocTayua X0Ts OBl Y OHOI 4) HemocTava He OOHapy)KeHa y 00eux
a) AE+AE b) AE ¢) A+E d) AE e) A+E f) AE+AE g) AE+AE+AE
CocraBbTe LENOUKy U3 (P U COOTBETCTBYIOMMX UM OykB. Hampumep, 1a, 2e, ...

2.1. Ywucno Afoo MEHBIIIE YUCIIa A1200 B...1) 102 paza 2)98pa3 3)100paz 4) 95pa3 5) oHu paBHBEI

3.1. J[ns pemenus 3amaun «CKOJBKO CYIIECTBYET BApUAHTOB PACIPEIACIUTh 25 MYTEBOK B CAHATOPHUU HPEATIPHSI-
THSI HA OJIUH Ce30H cpenu 120 paOOTHHKOB?» HEOOXOMMO KCIOIB30BaTh: 1) mepecTaHOBKH 2) pa3MelieHus  3) co-
4yeTtaHus. 4) MEPECTAHOBKU C MOBTOPEHHUSMU 5) pa3MEIICHUs ¢ TOBTOPCHUSIMU

4.1. Tlo mumienu npousseneHo 3 BeicTpena. CoObiTHE Aj — ONagaHue npu i-ToM BeicTperie. Bribepute yTBEpx ie-
HUE, COOTBETCTBYIOIIEE COOBITHIO A A, Az: 1) momamanue XoTs OBl MPU OJHOM BBICTpeENie  2) MOMaJaHue MPU IBYX
BBICTpENIax  3) Bce BBICTPENBI yAauHble 4) Bce BBICTPENIBI HEYIAYHbIE  5) TOJBKO OJHMH BRICTPET YAAaUHBII

5.1. B MHCTpYMEHTAJIGHOM AIIMKE JIS)KAaT 7 HECTAaHAAPTHBIX M 5 TOAHBIX Aeraneil. Hayrax BeIHMMaeTcs ofHA Jae-
tanb. KakoBa BEpOSTHOCTB TOTO, UTO 3Ta JAeTanb crangaptua? 1) 7/5; 2) 5/7; 3) 1/5; 4) 1/7; 5)5/12

6.1. JlBa cTpenka MpOW3BOAAT MO OJHOMY BBICTpely. BeposTHOCTh MomagaHus A7l IEPBOTO W JJIsl BTOPOTO COOT-
BeTcTBeHHO paBHEI 0,8 1 0,7. BeposarHoCTh TOTO, UTO 1Eb OyIeT mopakeHa paBHa

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

7.1. ToueyHas OIcHKAa MAaTEMAaTHYCCKOTO OXKHJIAHUS HOPMAIBLHOTO pacrpejaeicHus paBHa 14. Torma ero uHTEp-
BaJIbHas OlleHKa MoxkeT umeth Bu: 1) (12,5; 15,5) 2) (12,5; 13,4) 3) (14; 15,5) 4) (12,5; 14) 5) (12; 18)

9.1. Mopua BapuanoHHoro psina 2, 3,4,8,9,9, 10 pasaal) 9 2) 10 3)11 4) 12 5) 13

10.1. BeposrHocTs nosiBiieHnst coObITHS A B 20 HE3aBHCUMBIX HCIIBITAHUSX, IPOBOANMBIX IO cxeMe bepHyiun,
pasHa 0,8. Toraa aucriepcus Yucia nosiBiieHui 3Toro coositust pasHa 1) 1,6 2) 0,16 3)32 4) 3,2 5) 0,32

11.1. Bpocaror nBa kyouka. CoOBITHS A — «Ha IEpBOM KyOHKE BEINIajia TPoika» u B — «Ha BTOpoM KyOWKe BhIIaia
IIecTepkay SBISIOTCS 1) He3aBUCHMBIMH 2) HECOBMECTHBIMH 3) 3aBUCHMBIME 4) COBMECTHBIMH 5) HEBO3MOYKHBIMH

13.1. Ha crennae WCTBITHIBAIOT 15 TaMn HakalIWBaHU. BeposATHOCTD IS KaXIIOW M3 HUX HE CTOPETh BO BPEMs JKC-

3 3 12
nepumMenTa pata 0,9. C nomouipto popmyisl P= C15 -0,1° - 0,9 BbIumCHAETCA BEPOATHOCTH TOTO, UTO

1) Tpu mamMIIBI CTOPAT  2) HE CTOPAT NATH WU IIECTh JIAMIT
3) cropurt He 6osiee OHOM JTaMITbl  4) CTOPHT TOJBKO OJHA JIaMIia 5) CrOPHUT XOTs ObI OJTHA JIaMITa

04 06
03 07
) [0,4 2 0,63j 2 (0,34 0,66J 3 (0,45 0,56) N (0,4 0,6) 5 [0,14 0,86)
0,58 0,37 0,33 0,67 0,38 0,72 03 07 0,32 0,68
15.1. VYcraHOBIEHO, 9TO MEXIY ABYMS MacCHBaMH X M Y CITy4ailHBIX 3HAUEHUH CYIIECTBYET 3HAUNMasi KOPPEeIIsIIH-
OHHAA CBsI3b. Torma Ko HUIUEHT KOPPEISAIUH I HUX MOXKET OBbITH

14.1. Ecnm P, = ( ) - MaTpuIa Mepexoza, To MaTpuua nepexoxa P, mmeer Bux
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1) 0,2 2) 0,7 3)25 4)-0,1 5) -3,5

16.1.  [ns coyuaitnoit pynkuun X(t)=Ucos t, ecnmu M(U)=2, D(U)=6, To MaTeMaTH4eCKOE OXKUAAHHUE U TUCICPCHSI
paBHEI

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

17.1. V3 npeacTaBIeHHBIX YTBEPXKICHUI BEIOEpUTE BEPHEIE.

1) MaremaTH4ecKkoe OXXHIaHHE TeHEPaTbHO COBOKYITHOCTH SIBJISIETCS] OIEHKOW BRIOOPOYHOM cpeHe

2) BeibopouHast cpeHss SIBIISIETCS OLEHKOH MaTeMaTHYECKOTO OKUIaHNS TeHEPATbHONW COBOKYITHOCTH

3) I'enepanpHast cpenHsst 1 MAaTEMAaTHIECKOE OXKHUIAHUE TEHEPAILHON COBOKYITHOCTH — 3TO OZHO U TO K€

4) BeibopouHast quicriepcus SBIICTCS HECMEIIEHHOM OIICHKOH TeHepalbHOW AUCTICPCHHT

5) I'enepanpHast qucTIepCcHs SBISETCS CMEIICHHON OIIEHKOW BEIOOPOYHON AUCTICPCHH

18.1. Momnera Opomrena 5 pa3. K codbrtuto A — «rep0 Bbiman MeHee 3 pa3)» IPOTHBOIOIOXKHEIM OyIeT COOBITHE

1) «rep6 Bbiman 6osee 3 paz» 2) «repO BbInau He Oosiee 3 paz»

3) «repO BbIman He MeHee 3 pa3»  4) «rep0 Bbiman 4 paza»  5) «repO BbIman 5 paz»

19.1. CraHok-aBTOMAT M3roTaBiMBacT Banuku. CiydaiiHas BequunHa X — JMaMETp BaJMKa - pacripejelieHa HOp-
MaJIBHO ¢ MaTeMaTH4ecKuM oxunanueM 10 MM u cpeiHUM KBajpaTHueckuM oTkiIoHeHueM 0,1 mm. bonee 99,7% Banu-
KOB OyAyT UMETh JUaMETp U3 UHTepBaia

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

20.1. Ilena menenus mkansl amnepmerpa 0,1 A. PeanapHble moka3zaHUs OKPYTIISIOT 10 ONFDKAMIIETO MeJIoro ACTICHHUS.

BeposrtHocTh TOTO, UTO OmMOKa OKpyTaeHus Oyaet 6ompire 0,02 A paBHa
1) 0,2 2) 0,3 3) 0,4 4) 0,5 5) 0,6
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[IporpamMa cocTaBieHa B COOTBETCTBHH C (helepallbHbIM TOCYJapCTBEHHBIM 00pa3oBa-
TCJIbHBIM CTaHAAPTOM BBICIICTO 06pa303aH1/1;1 10 CIICHUAaJIbHOCTU
23.05.01 HazemHBbIe TpaHCIIOPTHO-TEXHOJIOTMYECKHE cpenicTBa OT «11» aBrycrta 2016r. Ne1022;

s Haoopa 2013 roaa: u yuebusM mwianoM GI'BOY BO «bpl'V» st 3a04H0# popMbl 00yueHHS
ot 03.07.2018r. Ne413;

s Haoopa 2015 roaa: u yueonsiM mmanom ®I'BOY BO «bpl'V» mist ounolt hopmblr 00ydeHus OT
o1 03.07.2018r. Ne413 , 3a0ouHoii popmbl 00ydenus ot ot 03.07.2018r. Ned413

IIporpammy cocraBuJI:

EmenssnoBa H.B., crapmmuii npenogasarens kadeapst «Mud»

PaGouast mporpamMmma paccMOTpeHa B yTBEpXKAeHa Ha 3aceanuu kadeapsl Mud

oT «21» HosiOps 2018 r., mpoTokon Ne3

3aeayromuii kadenpoit Mud O.U. MenBeneBa
COI''TACOBAHO:

3aBenyromiuii Beimyckaromieit kapeapoit CAIM K.H. ®urypa
JHupexrop Oubnuorexu T.®.CoTHuk

PaGouast mporpamMmma ogoOpeHa MeToIuuecKor KoMuccrue EcrecTBeHHOHAYydHOTO (haKyabTeTa

oT «20»  nmexadps 2018 r., mpoTokomn Ned

[Ipencenarens MeTOANYECKON KOMUCCHH (paKylIbTeTa M.A. Bapnansu
COT'JTACOBAHO:

HavanpHuk

y4eOHO-METOIUUYECKOT0 YIPaBICHUS I'.I.Hexesen

Perucrpanmonnsrii Ne

(memoouueckuii omoen)
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