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

Buj nesiTeIbHOCTH BBIMYCKHUKA

JIMCIMTUIMHA OXBATBIBAET KPYr BOIPOCOB, OTHOCSIIMXCS K HAYYHO-HCCIIEIOBATENbCKOMH,
MPOEKTHO-KOHCTPYKTOPCKOM, IPOU3BOICTBEHHO-TEXHOJIOTUIECKOH BHIaM MPO(ecCHOHANBHOM fesi-
TCJIIBHOCTH BBIITYCKHHKA B COOTBCTCTBUU C KOMIICTCHIHAMU U BUAAMU ACATCIbHOCTHU, YKa3aHHBIMU
B yueOHOM ILJIaHe.

ean aucHMNINHbI

[enbto uM3yueHus: AUCLMILIMHBL ABJISAETCS 3HAKOMCTBO OOYYAIOIMXCSI C MECTOM U POJIBIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOM KyJIbType W HUCTOpUU; (POPMUPOBAHUE JTUYHOCTH
oOyuarouuxcs, pa3BUTUE WX MHTEIJIEKTAa U CHOCOOHOCTEH K JIOTMYECKOMY M alrOPUTMUYECKOMY
MBIIILJICHHIO.

OO0yueHre OCHOBHBIM MaTEMaTUYECKUM METOJIaM MIPECIICYET 1eJIb Pa3BUTHS CIIOCOOHOCTEH
MPUMEHATh cUcTeMy (yHIaMEHTAIbHBIX MAaTEMaTUUYECKUX 3HAHUM JUIs UIEHTHUPUKALUU, popMy-
JIUPOBAHUS U PELIECHUS TEXHOJOTUYECKUX MPo0sieM B 001acTu NpodeccuoHanbHOM AEITEIbHOCTH, a
TaK)Xe OCYILECTBIATh MOUCK, XpaHEHUE, 00pabOTKy M aHaIu3 MH(OPMALMK U3 Pa3IUYHbIX UCTOY-
HUKOB U IIPEJICTAaBIISITh €€ B COOTBETCTBYIOILLEM BUJIE

3agaum AW CUMIIMHBI

3a)1aq1/1 JAUCHUITIIIMHBI COCTOAT B TOM, 4TOOBI HA mpuMeEpax MaTCMaTU4YCCKUX MOHATHUH U Me-
TOZOB IPOJEMOHCTPUPOBATh 00yUarOIUMCS ACUCTBHE 3aKOHOB MAaTEpUAIIbLHOTO MHpPA, CYLIHOCTb
HAaY4YHOT'O Ioaxozaa, CHGHI/I(i)I/IKy MaTE€MaTuK U €€ poOJib B HAYYHO-TCXHUYCCKOM IIPOrpecce, a Tak-
&Ke co37aTh PyHIaMEHT MaTeMaTUYeCKOTro 00pa3oBaHusi, HEOOXOIUMBIN 171 pa3BUTHUS NPodeccro-
HaJIBbHBIX KOMHGTCHHI/Iﬁ U U U3y4CHUSA NOCICAYIOMUX JUCIUIIIIAH.

Kon Conepxanne IlepeyeHb NJaHUPyeMbIX Pe3yabTATOB
KOMIIeTeHIIM U KOMIIeTeH M i 00y4eHHUsI N0 TUCHHUILINHE
1 2 3
3HATh:
- 0COOEHHOCTH MaTeMaTUYeCKUX TEKCTOB, OTIMYHUS OT TEKCTOB Ty-
MaHHUTAPHBIX;

- TIPUEMBI CaMOCTOSITENTFHOT'O U3YUEHHUS MATEMAaTHICCKUX TEKCTOB;
- OCHOBHBIC Pa3IeNIbl MATEMATUKH M UX METOOJIOTHIO;

- (hyHIaMeHTaJIbHBIC MTOJIOYKEHUSI OCHOBHBIX Pa3/eiioB MATEMAaTHKH;
yMeTh:

- CaMOCTOSITEIBHO U3ydaTh MAaTEMaTHIECKYIO HH(OPMAIIHIO;

- CaMOCTOSITEIBLHO BBIOMPATh METOBI M MPUEMBI PEIICHHS Pa3jiny-
HBIX MaTEMaTHYECKUX 3a7a4;

- IEPEBOANTH MPUKIAIHEIC 3aa91 B MATEMATHIECKIE MOJICIIH;

- BBIOMpATh METOJIbI CCIICIOBAHMS MATEMAaTHUECKHX MOJICIICH;
BJIAJIETh:

— METOoJaMU aHaJIn3a MaTeMaTUIECKON CUTYyaIlHH;

— HaBBIKAMH PEIICHUS 3aJ1a4 U3 Pa3HbIX 00J1aCTel MaTEMAaTHKH

— METOJaMH aHaJIM3a CUTYallud U CIIOCOO0aMHM MX IepeBojia B a0CT-
pPaKTHBIC MATEMATHIECKHE MOJICIIH;

— HaBBIKAMH PEIICHUS 3a/1a4 U3 Pa3HbIX 00JaCTe MaTeMaTHKH;

- MpUeMaM{ aHAIM3a PE3YIbTATOB PEIICHUS W COIMOCTABJICHHS C
NPUKIAJHON CUTyaIUEeM.

CIIOCOOHOCTH TIpUMe-
HATH COOTBETCTBYIO-
Ui GU3UKO-
MaTeMaTUYECKU ar-
rapar, MeTo/ibl aHa-
OIIK-2 JIi3a U MOJIEJIUPOBa-
HUS, TEOPETHIECKOT O
U DKCIIEPUMEHTaITb-
HOTO MCCIIEZIOBAaHUS
MIPH pelIeHNH dKCIIe-
PUMEHTAJIBHBIX 33124




2. MECTO JUCIHMILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBbI

Huctunnuna b1.5.05 MatemaTuka siBisieTcst 6a30BOil.

Hucnunnuna MatemaTuka 6a3upyercs Ha 3HAHUSX, MMOJYYEHHBIX TPU U3y4E€HUHU OCHOBHBIX
00111600pa30BaTENBHBIX MTPOTPaMM. MaTemMaTHKa MPEICTABISAECT OCHOBY JIJISI U3YYCHUS TUCIUTLINH:
®usuka, Xumus, TeopeTnueckue OCHOBBI AJIEKTPOTEXHUKH, TeopeTnueckas MexaHuka, Teopus Be-
positHOcTH, CrieriMaTeMaTuka.

Takoe cucreMHOE MEXIUCIUIUTMHAPHOE N3YUYCHHE HAMPABIICHO Ha JIOCTHXKEHUE TpeOyemo-
ro ®I'OC ypoBHs MOATOTOBKHU 110 KBanuuKauuy Oakagasp.

3. PACOPEJEJEHUE OB BEMA JUCHUIIJINHBI

3.1. PacnpenesieHue 00beMa JMCUMILIMHBI 110 (popMaM 00ydeHH s

Tpyooemkocms oucyuniunbl 6 wacax
Buo
Q) 3 N npome-
~ 2 3 3 . Konm-
(Dopma g 9 L % -~ Hcymou-
3 I S 2 3 X ponvHaa .
obyuenusn Y 3 Y g .| 2R Holl am-
g > S S IS 3 §°3 g 3 paboma
< s S¢ S |XS| 558 % & mecmayuu
Q N 2 S SR RIRS R 2
S| 3 | 3¢|2¢ 5 |S§/ &3z |85
= &) RI| T 5§ N RKIF|COsS
1 2 3 4 5 6 7 8 9 10 11
Ounas 1,2] 1,23 | 360 [208| 87 | - | 121 | 80 | 112233 | ¥
3K3aMEH
3aounasn 1 - 360 | 28 | 10 - 18 323 1111 9K3aMEH
3aouynast HaGop | 1,2 - 3906 | 36 | 15 - 21 342 1122 JK3aMEH
2014r.
3aounas (ycko- 1 - 360 | 20 10 - 10 187 1 3K3aMEH
peHHoe 00y4YeHune)
OuHo-3a0uHas - - - - - - - - - -
Pacnpenesienue o0bemMa TMCUMILIMHBI 110 (popMam o0yueHus (Hadop 2018r.)
Tpyooemkocms oucyunaunbl 6 wacax
Buo
) 32 N npome-
~ o] = 2 . Konm- P
Dopma g 3 g, g L= Hcymou-
3 S S 2 3 X ponvHaa .
obyuenus Y 3 Y g .| 2R Holl am-
g > S 3 (33 S |88 paboma
S s S¢ |25 5§83, mecmayuu
) S~ 2R T |88 R 2
S03 [3¢128 & 5§ S518¢8
= &) RE|TI N SRRSO
1 2 3 4 5 6 7 8 9 10 11
Ounas 1,2] 1,23 ] 360 |208| 87 | - | 121 | 80 123 Sauet,
3K3aMEH
3aounasn 1 - 360 | 28 | 10 - 18 323 111 JK3aMEH
3aouHnas (ycko- - - - - - - - - - -
peHHoe 00y4YeHune)
OuHo-3a0uHas - - - - - - - - - -




3.2. Pacnpenesnenne 00beMa IMCUMILIMHBI 110 BUJIAM YUeOHbIX 3aHATHI U TPYA0EMKOCTH

Tpyoo- ¢ m.u. 3 Pacnpeodenenue
M- 6 UHmMEPAKMUBHOU, no cemecmpam, yac
Buo yuebnuvix 3anamuii aKmueHoii,
Kocmb UHHOBAUUOHHOU 1 2 3
(uac.) dopmax, (uac.)
1 2 3 4 5 6
I. KontakTHas padoTa o0y4yaroumuxcs ¢
npenoaaBatesieM (Bcero) 208 37 85 72 51
Jlexmmm (JIk) 87 10 34 36 17
[Ipaktuueckue 3anstus (113) 121 27 51 36 34
KonTponbsHas pabora + - + + +
['pynmnoBsie (MHIUBU YA IbHbIE) n ) n n n
KOHCYJIbTAIlHH
II.CamocTosiTesibHAs1 padoTa 00y4aro- 30 ) 23 36 71
muxcs (CP)
IToaroroBka K NpakTUYECKUM 3AHSITHAM 20 - 7 8 5
[ToaroroBka k 3K3aMeHy B TCUEHHE 12 ) 6 ) 6
ceMecTpa
IToaroroBka k 3a4ery 8 - - 8 -
BeinonHenre KOHTPOIBHOM paboTh 40 - 10 20 10
III1. ITpomeskyTOYHASL aTTECTALMS
9K3aMeH 72 - 36 - 36
3a4er + - - + -
OO1ast TPy 10eMKOCTh AUCIIUIIIMHBI Yac. 360 - 144 108 108
3ad4. efl. 10 - 4 3 3

4. COAEP) KAHUE JUCHUIIJINHBI

4.1. Pacnipenesnienue pa3jiejioB JMCHHUIJIMHBI 10 BUJAM Y4eOHbIX 3aHATHH
- VIl 04HOM (hOpMBbI O0yYEHHS:

No Buoot yueonuvix 3anamuii, exnouan camo-
az- Tpyoo- CMOosAmMeIbHYI0 padomy o0yuaromuxca u
opwm Haumenoeanue pe);l 8 mpj: ooepM ‘oc ,i; b ;; ac.)
" me- pasoena u Kocmb, yuebuvle 3anamus camocmoamens-
Mbl mema OUCYUnIUHbI (uac.) | nek- | npaxmuue- Hasa paboma 00y-
yuu | cKue saHAmus yarowuxca*
1 2 3 4 5 6
1. Jluneiinasi ¥ BeKTOpHAas ajredopa 42 16 16 10
1.1. Malrpnum, OCHOBHBIC ITOHSATHS, BUIIBI MATPHII, 6 ) )
NIEHCTBUSA HaJl MATPHUIIAMHU.
1.2. | Onpenenurenu 2-ro U 3-ro NOPSIKOB, UX 6 5 )
CBOWCTBA M BHIYHCIICHUS.
1.3. | Cucrembl TUHEHHBIX adreOpandecKux ypaBHe-
HUH, OCHOBHBIE MOHSITHS, popmyibl Kpamepa, 10 4 2
meron ["aycca. 16
1.4. | Bekropsl, ocHOBHBIC MOHATHA. CHUCTEMa KOOp-
JUHAT Ha MPSIMOM, Ha TUIOCKOCTH, B MPOCTPaH- 10 4 5
ctBe. JIMHEHHBIE omepaly Hajl BEKTOPAMH, UX
CBOMWCTBA.
1.5. | CkansipHOe, BEKTODHOE W CMEUIAHHOE HpOU3-
BeJIeHHE BEKTOPOB, UX CBOWCTBA U BBIYHCIIE- 10 4 2
HUE.
2. MarteMaTHYeCKHA AaHATN3 174 54 71 49
2.1. OYHKIMS, OCHOBHBIC TOHSATHS, CITOCOOBI 3a/a-
HEsA, ipenent QYHKIMU, MaTeMaTHYeCKUe HEOoll- 7 2 39 2
PENEeNeHHOCTH U UX PACKPBITHE.
2.2. | BeckoneuHo manble (DYHKIMH, UX CpPaBHEHUE,
1-it u 2-ii 3aMeuarenbHbIE MpeneNbl, Tabmumna 7 2 2
9KBHUBAJICHTHOCTEH U €€ IPUMECHCHUE.




2.3.

OHOCTOpPOHHHME TIPENeNbl, HENpPEPhIBHOCTh
¢GyHKIMU. ACUMITOTHI rpaduka QyHKIHH.

2.4.

3agaud, MPUBOJAIIME K TIOHSATHIO MPOU3BOJ-
Hoi. IIpomsBomHas (YHKIUH, OIpEICIICHUE,
FEOMETPUYECKUA M MEXaHUYECKHH CMBICIT
TIPOU3BOJTHOM,

2.5.

[IpaBuna mauddhepeHIMpoBaHus, MPOU3BOAHAS
CIIOXKHOW (DYHKIUH, TaOIMIAa IPOU3BOIHBIX
OCHOBHBIX DJIEMEHTAPHBIX ()YHKIIUH.

2.6.

HpOI/I3BOZ[HI)Ie BBICIIHUX IMOPAIKOB.

2.7.

OcHoBHBIE ~ TeopeMbl  TUddepeHInaITEHOr0
HCUUCIIEHUS

2.8.

HeoOxonumble U JOCTaTOYHBIE YCIOBHUSI MOHO-
TOHHOCTHU ¥ 9KCTpeMyMa (YHKIUH

2.9.

BeITyk10CTh, BOTHYTOCTH, TOYKH Heperuda
rpaduka QyHKIHU.

2.10.

AJ'II‘OpI/ITM HCCIICA0OBaHUA (1)yHKIlI/II/I n I10-
CTPOCHUEC MAKETa €€ l"pa(bI/IKa.

2.11.

OyHKIMU, 3aJaHHble HesiBHO. KpuBble 2-ro
MOpsIIKa: OKPYXKHOCTh, JJUIMIIC, THIEpOoIa,
napabora.

2.12.

OYHKIMUA HECKOJIBKUX MIEPEMEHHBIX, OCHOBHBIE
MOHATHS, 00JaCTh ONpPEACIICHHS, TeOMETpHYC-
CKHH CMBICI.

2.13.

®ynkuun B npodeccuoHaBHOM cdepe.

2.14.

YactHble mpou3BOAHbIE 1-TO0 U 2-r0 MOpsIKa,
HawuGonpiiee n HauMeHbllee 3HaYeHUE (yHK-
UM IBYX TIEPEMEHHBIX B 00J1aCTH.

2.15.

Heonpenenennslii wuHTErpajng, oONpeelieHue,
CBOWCTBA, TA0JIMIIA OCHOBHBIX HHTEIPAJIOB.

2.16.

OCHOBHBIC METONbI MHTCTPUPOBAHUS: IO Yac-
TSIM U HOJCTAHOBKOI.

2.17.

ParonansHble  ApOOHM, OCHOBHBIE ITOHATHS.
IIpocreiitne  apo0H, HX HMHTETPUPOBAHHE.
AJITOPUTM  HMHTETPUPOBAHMS  PAlMOHATBHBIX
JIpoOei.

2.18.

I/IHTel"pI/IpOBaHI/Ie HEKOTOPLIX HppaluoOHaIb-
HbIX U TDPUTOHOMETPUICCKUX (l)yHKHPIfI.

2.19.

OrmnpeneneHHbId  WHTETpal:  OIpeJeNieHue,
cBolicTBa, (opmyna Herorona-Jleibnumna, me-
TOJIBI UHTCTPUPOBAHUS.

2.20.

I'eoMeTpHryecKre MPUITOKEHUS ONMPEIETECHHOTO
HHTErpaa.

11

19

2.21.

JuddepeHunansupie ypaBHEHHs, OCHOBHBIE
noHsTUs, TuddepeHuaIbable ypaBHeHus 1-ro
MOpsIZIKa C Pa3AEIeHHBIMU U pa3AeIsSIIOIIUMUCS
MIepEeMEHHBIMHU.

2.22.

OnHOpOIHBIC U TUHEHHBIC UG depeHITHaITb-
HbIC ypaBHeHUs 1-ro mopsaka. duddepenim-
alpHBIe ypaBHEHUs! bepHyu.

2.23.

Teopust TUHEHHBIX OMHOPOIHBIX M depeHy-
aJBbHBIX YpaBHEHUH 2-TO MOpsIKa C MOCTOSH-
HBIMH K03 () (pULIMEHTaMH.

2.24.

Teopus TUHEHHBIX HEOTHOPOIHBIX TU(hepeH-
LMaJIbHBIX YpAaBHEHUU 2-TO MOpSJKA C MOCTO-
SIHHBIMH KO3 (pHUIINEHTaMH.

13

Teopml BepOﬂTHOCTeﬁ U MaTeMaTH4YeCKas
CTAaTHCTUKA

72

17

34

21

3.1.

D71eMEHTHI KOMGI/IHaTOpI/IKI/IZ OCHOBHBI€ OIIpe-
JICJICHYA, IBa IIpaBujia KOM6I/IHaTOpI/IKI/I.

3.2

CryuaiiHble COOBITHS, UX BHJBI, KIACCHYECKOE
OIpeIeNICHUE BEPOSITHOCTH COOBITHSI.

3.3.

Anredpa coOwiTuii. IlpousBeneHne u cymMma
COOBITHIA.

34




@dopmyna MOJTHON BEPOSATHOCTH U (HOPMYIIBI

3.4, . 8 2 2
Baiieca.

3.5. He3aBucumbie MOBTOPHBIE UCTILITAHUSL. 8 2 2
Cnyuaiinass BenuyuHa. OCHOBHBIC TTOHATHSI.

3.6. | ©yakuus pacrpeeneHust U GYHKIHS [UIOTHO- 5 1 2
CTH paclpeeIeHusL.
UucnoBble XapaKTEPUCTUKU CIydyalHOU BeNU-

3.7. | umHbL. 3aKOHBI pacmpeieNcHUs HEIPEPBIBHON 8 2 2
CIyJaiiHON BETUYUHBI.
[Ipenmer u 3a1aun MaTeM.THYECKOH CTATHCTH-

3.8. | ku. OcHOBHbIE 00BEKTHI U MOHATHA. COOp MH- 5 1 2
(dhopmarmu U nepBryHasi 00paboTKa BEIOOPKH.

39 CTaTUCTUYECKUE OICHKH IapaMeTpOB TICHe- g ) )
PaJBHOM COBOKYITHOCTH

310 CTaTUCTUYECKHE pacdeThl B IMPOPECCHOHATD- 9 ) 3

77| Holt chepe
HUTOI'O 288 87 121 80
- 17151 32049HO# GopMBbI 00yUeHus1:

No Buoot yueonuvix 3anamuii, exnrouan camo-
pas- Haumenosanue Tpyoo- CMOAMENbHYI0 pabomy odyuarouuxca u
dena em- mpyooemkocmu; (uac.)

u pasoena u Kocmb, YyueoHble 3aHAMUA camocmoameins-
me- mema OUCHUNAUHbI (wac.) | nex | npakmuueckue | Has paboma ooy-
Mol uuu | 3auamusn uarouuxca ™

1 2 3 4 5 6

1. Jluneiinasi ¥ BeKTOpHAas ajredopa 46 3 3 40
1.1. | MaTpwuipl, OCHOBHBIC TIOHSTHUS, BUABI MATPHII, g ) ) g

NIEHCTBUSA HaJl MATPHUIIAMHU.
1.2. | Ompenenurenu 2-ro ¥ 3-T0 MOPSIAKOB, UX CBOM- 8 ) ) 8
CTBA M BBIYMCIICHUS.

1.3. | CucreMbl TMHEHHBIX anreOpandecKux ypaBHe-

HUH, OCHOBHBIE MOHSITHS, popmyibl Kpamepa, 10 1 1 8
meron ["aycca.

1.4. | Bekropsl, ocHOBHBIC MmoHATHA. CucTeMa KOOp-

JUHAT Ha HPHMOf/i, Ha IUIOCKOCTH, B IPOCTpPaH- 10 1 1 8
cTBe. JIMHEWHBIC omepali HaJ BEKTOPAMH, HX
CBOMWCTBA.
1.5. | CkansipHoe, BEKTOpHOE ¥ CMEIIAHHOE MPOH3BE- 10 1 1 g
JICHHE BEKTOPOB, UX CBOMCTBA U BBIYUCIICHUE.
. MarteMaTHYeCKHIA AaHATN3 208 5 11 192

2.1. OYHKIMsI, OCHOBHBIC TOHATHSA, CIIOCOOBI 3aja-
HUSA, Tipened (GYHKIUH, MaTeMaTHIeCKHe HEeoTl- 9 - 1 8
PENEIEHHOCTH U UX PACKPBITHE.

2.2. BeckoneuHo Majble (YHKIIUHU, UX CpaBHEHHE, |-
i U 2-ii 3aMeyaTenbHBIC TPENebl, TadIuIa K- 8 - - 8
BHBAJICHTHOCTEH U ¢ IPUMEHEHUE.

2.3. OOHOCTOpOHHME  Mpedenbl, HENpPepbIBHOCTH 9 ) 1 8
¢GyHKIMU. ACUMNOTOTHI rpaduka QyHKIHH.

2.4, 3amayn, MPUBOAAIIME K TOHATHIO TIPOU3BOIHOM.
[MpousBomHass QyHKIMH, OINpeAeNeHHe, T'eOM- 8 - - 8
YECKUN M MEXaHUYECKUI CMBICT TIPOU3BOHOM,

2.5. [IpaBuna muddepeHIUPOBAHUS, TPOU3BOTHASL
CIIOKHOM (PYHKIIMH, TaOJHUIA MPOU3BOIHBEIX OC- 9 0,5 0,5 8
HOBHBIX 3JIEMCHTAPHBIX (DYHKITHIA.

2.6. [Ipou3BOIHBIC BBICIINX MTOPSIKOB. 8 - - 8

2.7. OcHoBHBIE TeopeMbl AuddepeHIuaIbHOro uc- g ) ) g
YUCIICHUS

2.8. Heobxomumbie M TOCTATOYHBIC YCIOBHS MOHO- 8 ) ) 8
TOHHOCTH ¥ SKCTpeMyMa (DYHKIIUU

2.9. BBIMyKII0CTh, BOTHYTOCTh, TOUYKH Ieperuba 8 ) ) 8
rpaduka QyHKIHH.

2.10. | Anroput™ uccienoBaHus QYHKIUH U MOCTPOE- 9 0,5 0,5 8




HHE MakeTa ee rpaduka.

2.11.

OyHKIMY, 3a7aHHbIe HeaBHO. KpuBble 2-ro mo-
psZIKa: OKPYXXHOCTb, 3JUIUIIC, TunepOoa, mapa-
Oora.

2.12.

OYHKIMA HECKOJIBKUX TEPEMEHHBIX, OCHOBHBIC
MOHATHUS, 00JIACTH ONPENEICHUs, TeOMETpHUE-
CKHH CMBICI.

2.13.

®ynkuun B npoheccHoHaBHOM cdepe.

2.14.

YactHble mpou3BojAHbIE 1-ro W 2-r0 mopsiika,
HawuGonbiiee u HauMmeHblnee 3HaueHue (QyHK-
UM IBYX TIEPEMEHHBIX B 00J1aCTH.

2.15.

Heonpenenennslit  uHTErpan, omnpeaeiaeHUe,
CBOWCTBA, TAOJIMIIA OCHOBHBIX HHTEIPAJIOB.

2.16.

OCHOBHBIEC METO/IbI HHTETPUPOBAHUS: 110 YACTIM
M TTOACTaHOBKOM.

10

2.17.

ParonaneHble  1poOW, OCHOBHBIE ITOHSTHSL.
[pocreiimue npoOu, UX WHTErpUpPOBaHUE. AJl-
TOPUTM HHTETPUPOBAHUS PALMOHANBHBIX JIPO-
Oeil.

2.18.

WHuTerpupoBaHie HEKOTOPBIX UPPALIMOHAIBHBIX
W TPUTOHOMETPUYECKUX (QYHKIUIL.

2.19.

OrnpeneneHHBIA UHTETpAN: OIpeneseHue, CBOM-
ctBa, (opmyna Hrrorona-JleliOHUIIa, METOMBI
HWHTETPUPOBAHUS.

2.20.

I'eoMeTpryecKre TPUIOKEHHS OMPEICICHHOIO
HHTErpana.

0,5

0,5

2.21.

JuddepeHunanbapie  ypaBHEHUS, OCHOBHBIC
noHsiTusi, nuddepeHmanbaple ypaBHEHUS 1-ro
MOpsiiKa € pa3/ieIeHHBIMU U pa3eNsIOIIMMUCS
MIepEeMEHHBIMHU.

0,5

0,5

2.22.

OpHoponHble U TuHEHHbIe U depeHnnanbHble
ypaBHeHus1 1-ro nopsaka. Auddepennuaibpabie
ypaBHeHUs bepHymim.

0,5

0,5

2.23.

Teopust TUHEHHBIX OZHOPOAHBIX AU PEPESHIH-
aJBbHBIX ypaBHEHUH 2-rO TOpsAKa C IOCTOSH-
HBIMH K03 () (ULIMEHTaMH.

0,5

0,5

2.24.

Teopust TMHEHHBIX HEOJHOPOIHBIX I depeH-
LUAJIbHBIX YPaBHEHUH 2-T0 MOPSIKA C ITOCTOSH-
HBIMHU K03 () (pULIMEHTaMH.

10

0,5

1,5

Teopml BepOﬂTHOCTeﬁ H MaTeMaTun4deckas
CTAaTHCTUKA

97

91

3.1.

D71eMEHTHI KOMGI/IHaTOpI/IKI/IZ OCHOBHBIC Oomnpeac-
JICHUA, IBa IIpaBWIa KOMGI/IHaTOpI/IKI/I.

3.2

CryuaiiHble COOBITHS, MX BHUJBI, KIACCHYECKOE
OIpeIeNICHUE BEPOSITHOCTH COOBITHSI.

8,6

0,3

0,3

3.3.

Aureopa coOwiTuii. [Ipou3sseaeHue u cymma Coil.

8,6

0,3

0,3

3.4.

@dopmyna MOIHOH BEPOSTHOCTH U (HOPMYIIBI
Baiieca.

8,8

0,4

0,4

3.5.

He3zaBucumeie TOBTOPHBIC UCIIBITAHUA.

0| o0 |0 oo

3.6.

Cnyuaiinass BenuuuHa. OCHOBHBIE TOHSTHSL.
OyHKIMS pacnpeeiacHus W (QYHKIUSA IUIOTHO-
CTH pacIpe/ieNIeHusl.

11

3.7.

UucnoBble XapaKTEPUCTUKU CIy4allHON BeJH-
YUHBL. 3aKOHBI paclpeleseHus] HempephIBHON
CIyJailHON BETUYUHBI.

11

11

3.8.

[Ipenmer u 3aauyd MAaTEMAaTHYCCKOW CTATHCTH-
k. OcHOBHBIE 00BEKTHI U MoHsTHA. COOp WH-
(dhopmarmu U nepBuyHasi 00paboTKa BEIOOPKH.

10

0,5

1,5

3.9.

CraTucTudeckue OLEHKH IapaMeTpoB TIeHe-
panbHON COBOKYITHOCTH

10

0,5

1,5

3.10.

CTaTHCTUYECKHE PACUYETHI B MPO(ECCHOHATBHOMN
chepe

13

13

nUTOoro

351

10

18

323




- UIs 3204HOM dopMbI 00ydeHus (Hadop 2014r.):

No Buoot yueonuvix 3anamuii, exnrouan camo-
pas- Haumenosanue Tpyoo- CIMOAMENbHYIO PADOmY 00yuarouuxca u
dena 0 em- mpyooemkocmu; (uac.)

u pasoena u Kocmb, yueOHble 3aHAMUA camocmoamenn-
me- mema OUCYUNTUHbI (wac.) | nex | npakmuueckue | Has paboma ooy-
Mol uuu | 3auamus uarouuxca ™

1 2 3 4 5 6

1. JluneiiHasi W BeKTOpHas ajredpa 46 3 3 40
1.1. | MaTpwuipl, OCHOBHBIC TIOHSTHUS, BUIABI MATPHII, g ) ) 8

NIEHCTBUSA HaJl MATPHUIIAMHU.
1.2. | Ompenenurenu 2-ro ¥ 3-T0 MOPSIAKOB, UX CBOM- 8 ) ) 8
CTBA M BBIYMCIICHUS.

1.3. | Cucrembl JIMHEHHBIX aNreOpanvecKuxX ypaBHe-

HUH, OCHOBHBIE MOHSTHS, popmyibl Kpamepa, 10 1 1 8
meron ["aycca.

1.4. | Bekropsl, ocHOBHBIC MoHATHSA. CucTeMa KoOp-

JIMHAT Ha TPSMOM, HA TIOCKOCTH, B MPOCTpaH- 10 1 1 8
cTBe. JIuHEWHBIC omepalii HaJ BEKTOPAMH, HX
CBOIICTBA.
1.5. | CxanspHoe, BEKTOpHOE 11 CMEIIaHHO® NpOn3Be- 10 1 1 8
JICHHE BEKTOPOB, UX CBOMCTBA U BBIYUCIICHUE.
. MarteMaTHYeCKHIA AHATN3 246 10 16 220
2.1. OYHKIMSI, OCHOBHBIC MOHATHSA, CIIOCOOBI 3aja-
HUSA, Tipened (GYHKIUH, MaTeMaTHIeCKHe HEeoTl- 15 2 5 8
peIeNeHHOCTH U UX PACKPBITHE.
2.2. BeckoneuHo Majble (YHKIIUHU, UX CpaBHEHHE, |-
i ¥ 2-i 3aMeyaTeNbHbIe MpPEaeNbl, TabauIa 3K- 11 3 - 8
BUBAJICHTHOCTEHN U €€ MPUMEHEHUE.
2.3. OIHOCTOpOHHME  TIPENENbl, HENPEPhIBHOCTH 18 ) ) 18
¢GyHKIMU. ACUMNOTOTHI rpaduka QyHKIHH.
2.4, 3amayu, MPUBOAAIINE K TIOHATHIO TIPOU3BOIHOM.
[IpousBomHast (YHKIMH, ONpEACICHHE, I'COM- 18 - - 18
YECKUN M MEXaHUYECKUI CMBICI TIPOU3BOHOMH,
2.5. [IpaBuna muddepeHINPOBAHUS, TPOU3BOIHASL
CITOKHON (DYHKITUH, TabJIMIA MPOU3BOIAHBIX OC- 9 0,5 0,5 8
HOBHBIX 3JIEMCHTAPHBIX (DYHKITHIA.
2.6. [Ipou3BOIHBIC BBICIINX MTOPSIKOB. 8 - - 8
2.7. OcHoBHBIE TeopeMbl AuddepeHIuaIbHOro Huc- ) ) 8
YUCIICHUS
2.8. Heobxomumbie M TOCTATOYHBIC YCIOBHS MOHO- 8 ) ) 8
TOHHOCTH ¥ SKCTpeMyMa (DYHKIIUU
2.9. BBIMyKI0CTh, BOTHYTOCTh, TOUYKH Iieperuba 8 ) ) 8
rpaduka QyHKIHU.
2.10. | Anroput™ uccienoBaHus QYHKIUH U TOCTPOE- 9 0.5 0.5 8
HHE MakeTa ee rpaduka. ’ ’
2.11. | ®ynkuuu, 3axanaeie HesBHO. KpuBbie 2-ro mo-
pSIKa: OKPY)KHOCTb, 3JUIMIIC, ruiepOosa, mapa- 16 - - 16
Oona.
2.12. | OyHKIUK HECKOJIBKHUX TEePEMEHHBIX, OCHOBHBIE
MOHATHSI, 00JIACTh ONpPENEICHUs, T'COMETpPHUE- 8 - - 8
CKHI CMBICTI.
2.13. | ®yHKIMH B IpodecCHOHATBHOM chepe. 8 - - 8
2.14. | YactHple mpou3BoAHbIE 1-r0O M 2-TO TOpsAKa,
HaubOomnbiree u HauMeHbllee 3HaueHHE (HYHK- 8 - - 8
UM IBYX TIEPEMEHHBIX B 00J1aCTH.
2.15. | Heompenenenuplii  WHTErpaj, OMNpesesieHue, 9 05 0.5 8
CBOWCTBA, TAOJIMIIA OCHOBHBIX HHTEIPAJIOB. i i
2.16. | OcHoBHBIE METgﬂLI UHTErPUPOBAHMUSL: 10 YaCTIM 11 1 b 8
U TIOJICTAHOBKOM.
2.17. | PanmoHangbpHble JApOOH, OCHOBHBIC IOHSTHS.
[pocreiimme npoOu, UX WHTErpUpPOBaHUE. AJl- 13 ) 5 8
TOPUTM HHTETPUPOBAHUS PAIMOHATBHBIX JIPO-
Oeti.




2.18.

WuTerpupoBaHie HEKOTOPBIX UPPALOHAIBHBIX
Y TPUTOHOMETPUYECKUX (QYHKIHUIL.

2.19.

OrnpeneneHHBIA MHTETpANl: OIpeneseHue, CBOM-
ctBa, (opmyna Hrerorona-JleliOHUIIa, METOMBI
HWHTETPUPOBAHUS.

2.20.

I'eomMeTpryecKre TPUIOKEHHS OMPENCICHHOIO
HHTErpana.

0,5 0,5 8

2.21.

JuddepeHunanbapie  ypaBHEHUsS, OCHOBHBIC
noHsiTusi, nuddepeHmanbHple ypaBHEHUS 1-ro
MOpsiiKa € pa3/ieIeHHBIMH U pa3eNsIOIIMMUCS
MIepEeMEHHBIMHU.

0,5

2.22.

OpHoponHble U TuHeHHbIe U depeHnnanbHble
ypaBHeHus1 1-ro nopsaka. Auddepennuanbpabie
ypaBHeHUs bepHymim.

0,5 0,5 8

2.23.

Teopust TUHEHHBIX OZHOPOAHBIX AU PEPEHITH-
aJbHBIX ypaBHEHUH 2-rO TOpsAKa C IOCTOSH-
HBIMH K03 () (ULIMEHTaMH.

0,5 0,5 8

2.24.

Teopust TMHEHHBIX HEOJHOPOIHBIX I depeH-
LMAJIbHBIX YPaBHEHUH 2-T0 MOPSIKA C ITOCTOSH-
HBIMH K03 (h(pULIMEHTaMH.

0,5 0,5 8

Teopml BepOﬂTHOCTeﬁ H MaTeMaTun4deckas
CTAaTHCTUKA

86

82

3.1.

D71eMEHTHI KOMGI/IHaTOpI/IKI/IZ OCHOBHBI€ OoIpeac-
JICHUA, IBa IIpaBWIa KOMGI/IHaTOpI/IKI/I.

3.2

CryuaiiHble COOBITHS, MX BHUJBI, KIACCHYECKOE
OIpeIeNICHUE BEPOSITHOCTH COOBITHSI.

8,6

0,3 0,3

3.3.

Auredpa coOwiTuii. [Ipou3sBeaeHue u cymma Coil.

8,6

0,3 0,3

3.4.

@dopmyna MONHOH BEPOSTHOCTH U (HOPMYIIBI
Baiieca.

8,8

0,4 0,4

3.5.

He3zaBucumeie TOBTOPHBIC UCIIBITAHUA.

co| o0 |0 o0

3.6.

Cnyuaiinass BenuuuHa. OCHOBHBIE TOHSTHSL.
OyHKIMS pacnpefeiacHus W (QYHKIUSA IUIOTHO-
CTH pacIpe/ieNIeHusl.

3.7.

UucnoBble XapaKTEPUCTUKU CIy4allHON BeJH-
YUHBL. 3aKOHBI pachpeeseHus] HempephIBHON
CIyJaiiHON BETMYUHBI.

3.8.

[Ipenmer u 3aauyud MaTEMAaTHYCCKOW CTATHCTH-
k. OcHOBHBIE 00BEKTHI U MoHsITHA. COOp WH-
(dhopmarmu U nepBuyHasi 00paboTKa BEIOOPKH.

0,5 0,5 8

3.9.

CraTucTudeckue OLEHKH IapaMeTpoB TIeHe-
panbHON COBOKYITHOCTH

9

0,5 0,5 8

3.10.

CTaTHCTUYECKHE PACUYETHI B MPO(ECCHOHATBHOMN
chepe

10

10

nUTOoro

378

15 21 342

- U1l 3204HOI (popMBbI 00yUeHusi (YCKOPEHHOE 00y4eHHE):

No Buovl yueonwvix 3anamuii, 6Kn0uan camo-
pas- Tovoo- | cMoamensuyio pabdomy odyuarowuxca u
dena Haumenosanue Py mpyooemkocms; (uac.)

u paszoena u yueodHble 3aHAMUS camocmos-
me- mema OuCyUNIUHBL K(ocmb, npakmu- | menbvHaa pa-
Mbl uac.) aexkuuu yeckue ooma o0y-

3aHAmMUA uarowuxca’*
1 2 4 6 7
1. Jluneiinasi ¥ BeKTOpHAas ajredopa 3 3 25
1.1. MaTtpuiibl, OCHOBHBIE TIOHSITHS, BUJBI MaT- ) ) 5
pull, ICUCTBUA HAJl MaTpULlaMU.

1.2. | Ompenenutenu 2-ro ¥ 3-ro NOPSAKOB, UX ) ) 5
CBOMCTBA U BbIYUCIICHUA.

1.3. CucTeMBI TUHEHHBIX aareOpandecKux
ypaBHEHHH, OCHOBHBIE MOHSTHUS, (HOPMYITBI 1 1 5
Kpawmepa, meton I'aycca.

10



1.4.

BexTopel, ocHOBHBIE TmOHATHS. Cucrema
KOOpJMHAT Ha MPSMOM, Ha IUIOCKOCTH, B
npoctpaHcTBe. JIMHeWHbIEe omepanuu Haj
BEKTOpPaMH, UX CBOMCTBA.

1.5.

CKaJ'IHpHOC, BEKTOPHOC U CMCHIAHHOC IIPO-
H3BCACHHUE BEKTOPOB, HX CBOMCTBA U BBI-
YHUCJICHUC.

MarteMaTH4YecKHi aHAJIN3

122

112

OYHKIMSI, OCHOBHBIC IOHATHUS, CITIOCOOBI
3amaHus, npenen (YHKIUH, MaTeMaTHye-
CKH€ HEONpeIeIEHHOCTU U UX PACKPBITHE.

2.2.

BeckoneuHo mainble (QyHKIMM, WX CpaBHE-
Hue, 1-i1 U 2-i 3amedarenbHbIe MpEAEbl,
TabJIUI[a SKBUBAJICHTHOCTEH M e¢ MPUMEHE-
HHE.

2.3.

OHOCTOPOHHHE MPEAENbI, HENPEPHIBHOCTh
(GyHKIMU. ACUMITOTHI rpaduka QyHKIHH.

2.4.

3agaud, MPUBOJAIIME K TOHATHIO IMPOU3-
BonHOW. [IpowsBoaHas (yHKIHH, OIpeae-
JIEHUE, TeOMETPUYECKUH M MeXaHUYEeCKUI
CMBICJT TTPOU3BOIHOM,

2.5.

[paBuna nuddepeHMpoBanus, MPOU3BOA-
Hasl CJIOKHOW (pyHKUMM, Tabmuma Ipous-
BOJHBIX OCHOBHBIX JJIEMEHTAPHBIX (YHK-
LUH.

0,5

0,5

2.6.

HpOI/I3BOZ[HI)Ie BBICIIHUX IMOPAIKOB.

2.7.

OcHoBHBIE TeopeMbl auddepeHranbHOro
HCUUCIIEHUS

2.8.

HeoOxonumble W JTOCTaTOYHBIE YCIIOBHUS
MOHOTOHHOCTH M 9KCTpeMyMa (pyHKIINH

2.9.

BBIITyKII0CTh, BOTHYTOCTh, TOUKH Ieperuda
rpaduka QyHKIHU.

2.10.

AJ'Il"OpI/ITM HUCCIICA0OBaHUA q)yHKHI/II/I n I10-
CTPOCHUEC MAKETa €€ l"pa(bI/IKa.

0,5

0,5

2.11.

OyHKIMHU, 33JlaHHbIe HesiBHO. KpuBbie 2-r0
TOPSIIKA: OKPYXKHOCTb, 3JUTHIIC, TUIIEpOOIa,
napabora.

2.12.

q)yHKHI/II/I HECKOJIbKUX TICPEMEHHBIX, OC-
HOBHBIC ITOHATUA, 00J1acTh OIpCACIICHMA,
FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI.

2.13.

®ynkuun B npoheccHoHaBHOM cdepe.

2.14.

YacrtHble pou3BoJiHbIE 1-T0 U 2-r0 Mopsi-
ka, Haubonpliee 1 HauMeHbIIEE 3HAUCHUE
(YHKIIUY TBYX IEPEMCHHBIX B O0JIACTH.

2.15.

HeomnpeneneHHblii HHTErpa, ompeneicHue,
CBOIMCTBA, TA0JIHMIIA OCHOBHBIX HHTETPAJIOB.

2.16.

OCHOBHEBIE MCTOABI HHTCTPUPOBAHUA: 110
qacTiaM U HOI[CTaHOBKOﬁ.

2.17.

ParronansHpie ApOOU, OCHOBHBIE MTOHSATHS.
Ipocreiitre aApoOH, UX HHTETPUPOBAHHE.
AJITOPUTM UHTETPUPOBAHUS PAIIHOHATBHBIX
JIpoOei.

2.18.

HHTerpupoBanue HEKOTOPBIX  HpPpaLUO-
HAJIBHBIX M TPHUTOHOMETPUYECCKHX (PYHK-
L.

2.19.

OmnpeneneHHbIi HHTErpal: OIpeaecHue,
cBoiictBa, (opmyna Hprorona-JleliOHu1a,
METOJIbl HHTETPUPOBAHHS.

2.20.

['eoMeTpHUECKUE TPUIOKEHHS OMpPEIeieH-
HOT'O UHTerpaa.

0,5

0,5

2.21.

JuddepeHunansHple ypaBHEHUS, OCHOB-
HBlE TOHSTHUS, TU(QEepeHIHaNnbHbe ypaB-
HeHHs 1-To mopsiika C pa3feleHHBIMU U
Ppa3aeSIOIIUMUCS NTePEMEHHBIMHU.

0,5

0,5

11



2.22. | OnHOpoHbIC U JIMHEHHBIC TU(QepeHITH-
aNbHBIEe ypaBHEHUs 1-ro nopsaaka. Iudde- 6 0,5 0,5 5
peHIaIbHbIe ypaBHeHus bepHyn.
2.23. | Teopus nuHEHHBIX OMHOPOAHBIX audde-
PEHIMAIBHBIX YPABHEHHH 2-TO IOPSIKA C 6 0,5 0,5 5
MIOCTOSIHHBIMH K03 (huIeHTamMH.
2.24. | Teopus MUHEHHBIX HEOTHOPOMHBIX nudde-
PEHIMAIBHBIX YPABHEHHH 2-TO IOPSIKA C 6 0,5 0,5 5
MIOCTOSIHHBIMH K03(h(puImeHTamMH.
3. Teopusi BeposiTHOCTEHi W MaTeMaTH4Ye- 54 2 2 50
CKasi CTATHCTHKA
3.1. DOneMeHTl KOMOWHATOPUKH: OCHOBHBIE
OIIpeJIeJIeHUs], IBa TpaBHjIa KOMOWHATOPH- 5 - - 5
KH.
3.2. CrnyuaiiHble COOBITHS, MX BUIBI, KIaccHUe- 56 03 03 5
CKOE OTIPENICIICHUE BEPOSITHOCTH COOBITH. i ’ ’
3.3. Anre6pa} coObITHit. [Ipou3BeneHne u cymma 5.6 0.3 0.3 5
COOBITHIA.
3.4, g)ac;?;\ézia HOJIHOM BEPOSITHOCTH M (hOPMYyJIbI 5.8 0.4 0.4 5
3.5. HesaBrcuMble IOBTOPHBIE UCTILITAHHUSI. 5 - - 5
3.6. Cnyuaiinas BenuurHa. OCHOBHBIE TTOHATHSA.
Oyakuus  pacrpeneneHuss W (QYHKIUS 5 - - 5
TUIOTHOCTH PaCIIpe/IeNIeHusI.
3.7. UucnoBple XapaKTEPUCTUKU  CIydalHOM
BEJNUYMHBI. 3aKOHBI paclpeaeieHus Herpe- 5 - - 5
PBIBHOM ClTydailHOM BETUYUHBIL.
3.8. [Ipeamer u 3a7aun MaTeMaTHIECKON CTATH-
ctukd. OCHOBHbIE OOBEKTHI M ITOHSTHSI.
6 0,5 0,5 5
CoOop unH(popMaIuu u mepBUYHas 00padoT-
Ka BBIOOPKHU.
3.9, CraTtucTuueckue OIEHKH MapaMeTpoB Te- 6 0.5 0.5 5
HepaJIbHOH COBOKYITHOCTH ’ >
3.10. | Cratuctuyeckue pacdeTrsl B MpOdeccHo- 5 ) ) 5
HaJIBHOU cepe
HUTOI'O 207 10 10 187
4.2. ConepxxaHue TMCUMILUIMHBI, CTPYKTYPUPOBAaHHOE N0 pa3jaejaM U TeMaM
Ne Buo
paszoe- Haumenosanue 3AHAMUA 6 UNMPAK-
aAau | pazoena u memul Oucuun- Cooeporcanue 1eKYUOHHBIX 3AHAMUIL MUBHOIL, AKMUBHOIL,
memol JIUHBL UHHOBAUUOHHOIL
¢opmax, (uac.)
1 2 3 4
1. JInHeiiHasi W BeKTOpHas ajaredpa
1.1. Martpuiibl, OCHOBHBIE TIO- ITonsitre yncnoBoit matpuiisl. [IpsimoyronbHas, kBaj-
HATHS, BUIBI MATPHIL, Jeif- | PaTHAsl, IHArOHaibHasl, CAMHIYHAS MATPUIIBI, MATPHIIA-
CTBHSL HaJ MATPHLIAMH. CTpOKa, MaTpuIa—cTonoel, Hysiesas Marpuia. CpaBHe-
HHe, TPaHCIIOHnpoBanue MaTpuil. CrioxeHue (BbIUUTa- Texums-Gecena
HHE) MaTpuIl, yMHO)KEHHE MaTpUIbl Ha yucio. [Tpons- (2 vac.)
BeJICHHE MaTpHll. DJIeMeHTapHble peoOpa3oBaHus MaT- ‘
putl. [ToHsATHE THHEHHON KOMOMHAIIMH CTPOK (CTONIO-
1OB) MaTpuIlbl. JINHEHO 3aBUCHMBbIE M JIMHEHHO He3a-
BHCHMBIE CTPOKH (CTOJIOIBI) MaTPHII.
1.2. Omnpenenutenu 2-ro u 3-ro | IlonaTue onpenenuTens, MUHOpPa M anredpandeckoro
HOPAIKOB, MX CBOHCTBA U nononHeHus. CBoiicTBa onpenenureneil. Ennnnynsle,
BLIUMCIICH. JIMaroHajJbHbIE, TPEYrOJIbHBIE ONpeaeTuTed. MeTo bl -
BBIYHMCIICHHSI OTIpe/IeuTeNel (METO/ HOHMKEHUSI 10~
psiziKa, IPUBEACHHE K TPEYrOIILHOMY BHUILY).
1.3. CucreMsl THHEHHBIX ajl- CucreMbl IMHEHHBIX alreOpandeckux ypaBHEHHN
reGpanuecKux ypaBHEHMIA, (CJIAY). CoBmecTHast (HECOBMECTHAs ), ONPEIeTICHHAS )
OCHOBHBIE ITOHSTHS, hop- (meonpenenennas) CJIAY. ®opmyner Kpamepa. Meron
T"aycca nmst pemeHust cUCTeM 7 JJMHEWHBIX YPaBHEHUH C
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mynsl Kpamepa, meron 'a-
yccea.

n Heu3BecTHhIMU. OHopoaubie CIIAY.

1.4. Bekropsl, ocHOBHBIE TIOHs- | [loHATHE CHCTEMBI KOOPJMHAT: OHO, JBA, TPU H3MEPE-
tns. Cucrema koopmuHatr | Hus. Todka B ccTeme KoopauHaT. PaccrosHue Mexay
Ha IPAMOl, Ha IUIOCKOCTH, | TOUKAMH, JIETIEHHE OTPE3KA B IAHHOM OTHOIICHHH.
B mpoctpancTee. JlHHeii- CKaJIApHbIC U BEKTOPHBIC BeTMYHHbL. OnpeaeicHue
JUTHHBI (MOZYJIST) BEKTOPA, ONpPEeIICHHE HYJICBOIO BEK-
HbIE ONEpaluu HaJ BEKTO-
N TOpa, KOJUTHHEAPHbIE, KOMILIAHAPHBIC, TPOTHBOIIOIOK-
paMut, X CBOMCTBA. HBIC ¥ paBHBIC BEKTOPHI. JIMHEIHbBIC omeparuy Hal -
BEKTOpaMH (CIIOKEHHE BEKTOPOB, YMHOKEHHUE BEKTOPA
HA YKCIIO, BEIUUTAHUE BEKTOPOB). ENMHIYHBIN BEKTOD.
[IpoekIyst BEKTOpa Ha OCh U COCTABJIAIOIIAs BEKTOPA
o ocu. JIMHEHHbIE OepaIli HaJl BEKTOpAaMHU B KOOP-
nuHATHOM (opme. Moaynb Bekropa. Heobxomimoe u
JIOCTATOYHOE YCIOBHE KOJUTMHEAPHOCTH BEKTOPOB.
1.5. CkaysipHoe, BekTopHOoe U | CKansapHOe Mpou3BeNeHUe BEKTOPOB. CBOMCTBA CKa-
CMELIaHHOE NPOU3BEIAECHUE JIAPHOI'O IMPOMU3BEACHUA. CKaJ’IprHOE IMPpOM3BEACHUEC B
BEKTOPOB, MX CBOHCTBA M KOOpAWHATHOH (opMe. Y CIIOBUE MEpIICHAUKYIIPHOCTH
BBIUKCIICHHE. BEKTOpOB. BekTopHOe mpousBeneHue BeKkTopoB. CBoH-
CTBa BEKTOPHOTO Mpou3BeneHus. BekTopHoe Ipon3Be-
JIeHue B KoopAnHaTHOU Gopme. ['eomerpruueckuii -
CMBICIT BEKTOPHOTO Tipon3BeneHust. CMEIIaHHOe TPo-
n3BejieHrne BeKTOpoB. CBOMCTBA CMEIIAHHOTO MPOU3Be-
neHust. CMeIIaHHOe MPOU3BEICHUE BEKTOPOB B KOOP-
IUHATHOH (opme. ['eoMeTpryeckrii CMBICI CMEIIaHHO-
T'O IIPOU3BEIICHHUS.
2. MaremMaTH4ecKuil aHAIHN3
2.1. OyHKIMS, OCHOBHBIE TTOHs- | [ToHaTHe QpyHKIMOHATLHOM 3aBMCHMOCTH. Baxueimme
THS, CIIOCOOBI 3aJaHMs, | IEMECHTAapHbIC QYHKIMHU. AGCOMIOTHAs BEIMIMHA ACH-
npexen GYHKIUH, MaTeMa- | CTBUTETBHOTO YHCIIA. [Ipenen GyHKIUH, ONPEaCIICHUE
THUeCKHe HeompeeeHno- | 1 PHMEPEL. OcHOBHBIE TeOpeMBI 0 Tpeaenax. becko- Jlexkuus-6ecena
HEYHO MaJjible ¥ OECKOHEYHO OOJbIIMe QYHKIUH, HX (2 uac.)
CTH U UX PACKPBITHE. .
cBoiicTBa. CpaBHEHHE TIOPSIKOB OCCKOHEYHO MAJTbIX U
OeckoHeuHO OonbInx QyHKUME. PackpriTe Heomnpe-
JIETIEHHOCTEN BHUJIa 00/00, 00—0,
2.2. Beckoneuno mainbie QyHK- | PackpeiTie Heonpenenennocreil Buga 0/0. 1-i 3ameqa-
UM, UX CPAaBHEHHME, 1-i m | TCIBHBIA MPE/IEI, CE/CTBHS, CIOCOOB! BEIYHCICHHUIL.
2-if 3aMedaTeIbHbIC IPee- Tabmuna 3KBfIBaneHTHOCTeI71 U ee MpuMeHeHue. 2-i 3a- _
b, TAGIMHMIA SKBHBAICHT- MeanengLm TIpeIey, PaCKphITHE Heonpe;[VeHeHHocm
HOCTeii ¥ ee IPHMEHEHHE. BuOa 17, CIeACTBUSA, CITIOCOOBI BEIYUCIICHUM.
2.3. Onuocroponuue mpenensl, | OnHocropornue npenensl. Teopema o paBeHCTBE Of1-
HENPEPBIBHOCTh (PYHKIMK, | HOCTOPOHHHUX HPEJIEIIOB. OnpenesneHns HeNPEPHIBHOM
ACHMIITOTEL rpaduka ¢ yHKIIMHU B TOuke. HenmpepbIBHOCTH ()YHKIIMHU HA OT- )
byHKIHH. pe3ke. Teopembl 0 HENIPEePHIBHBIX QyHKIHIX. Kitaccu-
(ukarys ToYeK pa3priBa. BepTrkanbHas, HAKJIOHHAS
TOPU30HTAJIbHASI ACHMITOTHI Ipaduka QYHKITUH.
2.4, 3ajaun, TpHBOAAIIME K | 3aJayM, IPUBOIAIINE K MOHATHIO NPOM3BOAHOMN. DPu3n-
MOHSTHIO IPOM3BOTHOM. YECKUH, TEOMETPUUECKHUM, SKOHOMUYECKUN CMBICIT
[poussognas  yHKiuy, | MPOH3BOAHOM. TIpoussoanas ciesa u cripasa. [udde-
onIpesieNienHe,  reomerpu- | PEHIMPYeMOCTh (YHKIIMHU ¥ CBS3b €€ C HENPEPhIBHO- -
YecKHil M MEXaHW4ecKHit | C
CMBICJI TTPOU3BOJIHOM,
2.5. IlpaBuna auddepenuupo- | pasuna muddepennupopanus. Tabauia mpousBo-
BaHUA, IPOM3BO/HAs | HBIX OCHOBHBIX dJIeMEHTapHBIX PyHKuMi. [Tpomsso-
CIoXHOM (yHKIMU, TaoO- | Had CIIOXKHO#M (QYHKIHMH.
JIMLA TIPOU3BOJHBIX OCHOB- )
HBIX 3JIEMEHTAPHBIX (yHK-
UH.
2.6. | IIpousBoanbie BhICIIMX | IIOHATHE IPOM3BOIHON BTOPOTO, TPETHETO U T.1I. TI0-
TIOPSIJIKOB. PAAKOB. 3aKOHOMEPHOCTH B OTHICKAHUH MPOU3BOIHBIX -
BBICITUX TIOPSITKOB.
2.7. OcHoBHble TeopeMbl nug- | Teopemer ®epma, Pons, Jlarpamka, Komm.

(hepeHInaIbHOr0 MCUUCIIC-
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HHUA

2.8. Heobxomumble u  gocra- | Bospacranue n yosiBanue ¢pynkimu. Heobxoaumoe u
TOYHBIE YCIIOBHS MOHOTOH- | JAOCTaTOYHOE YCIIOBHE MOHOTOHHOCTH, I€OMETpHYC-
HOCTH M JKCTpeMyMa ckuii cmbici. [Tonsitue sxcrpemyma ¢ynkimu. Heobxo-
byHKIMH JIMMOE YCIIOBHE CYILIECTBOBAaHMsI SKcTpeMyMa. Kpuru- -
YecKue TOUKH nepBoro poza. IlepBoe u Bropoe qocra-
TOYHBIE YCIIOBHs 3KcTpeMyMa (ynkiu. Hanbombmiee
Y HauMeHblllee 3HaueHne QYHKIUH Ha OTpe3Ke.
2.9. BhINyKII0CTS, BOTHYTOCTH, | Bbimykinocts GpyHkiun BBepX (BHU3). Touxu nepernoa.
Touku Teperuba rpaduka | JOCTATOUHOE YCIOBHE BBITYKIOCTH BBEX (BHU3) rpa-
dyHKIHH. ¢uka dpyukiuu. Heodxomumoe yCioBUe CyIeCTBOBA- -
HUS TOYKH nieperuda. JloctaTogyHoe yciioBUE CYIIEeCT-
BOBAHUsI TOUKH TIeperuoa.
2.10. | Anroputm  wmccnemoBanus | OOmas cxema uccnenoanus rpaduka Gynkuun. Ilo-
GyHKIMM M TIOCTpOeHHe | CTPOCHHE rPaQHKOB IPOOHO-PAIMOHANIBHBIX, [TOKa3a- -
Maxera ee rpaduka. TENBHBIX, JIOTapHU(PMUUECKUX ()YHKITHHA.
2.11. OyHKIMH, 3aJaHHbIe HesB- | OYHKINY, 3a/1aHHBIE HEABHO. Y PaBHEHHUE JIMHUY Ha
Ho. KpuBble 2-ro mopsijka: | IWIOCKocTH. IIpsiMast Ha IIIOCKOCTH. Y PaBHEHMSI NIPSIMBIX :
OKPY)KHOCTb, OJUIMIC, TU- | YPABHEHHE NPAMOM, MPOXOASAIIEH Yepes 3a/IaHHyI0 TOu-
nep6ona, napadona. KY NIEPIEH/MKYIIAPHO 33/ 1aHHOMY BEKTOpY; obee )
ypaBHEHHE TPSIMOi; ypaBHEHHUE MPSIMOM, IPOXOISIIEeH
4yepes JBe 3a7aHHble Touku. OnpenesieHne OKPYKHOCTH. -
Kanonunyeckoe ypaBHeHHe oKkpyxHocTH. OripeneneHue
amunca. Kanonnueckoe ypaBaeHue asuurca. [ unepoo-
na, napaboina, X KaHOHH4YecKue ypaBHeHus. [IpuBene-
HHUe KpUBOW K KaHOHHMYecKkoMy BHUy. [locTpoenue kpu-
BBIX.
2.12. | ®yukuun HeCKOMbKUX Tie- | OcHoBHbIE MoHATHA. OOMacTh onpeenenus, oonacTh
PEMEHHBIX, OCHOBHBIE MO- | M3MCHCHHS, cnioco0s! 3amanus OHIL. TTpumepsr GyHK-
HATHS, 00NacTh ompenene- | WH ABYX MEPEMEHHBIX. -
HUS, reOMETPUYECKUI
CMBICIL.
2.13. Oyuknuu B 1podeccro- | [loBepxHocTr BTOporo nopsaka: cdepa, 3JLIHIICOUL,
HaJIBHOH cdepe KOHYC, IIMJIMHIpHYecKue roBepxHocty. [IpuBenenune k -
KaHOHMYECKOMY BUAY, OoCcTpoeHue. JIMHIK ypOBHSL.
2.14. | Yactusle mpousBoaHbie |- | YacTHble Ipou3BOAHbIE QYHKIMH JBYX MEPEMEHHBIX.
ro u 2-ro mopsaka, Ham- | T'eomerpuyeckuii cMBICI 4aCTHBIX MPOM3BOAHBIX. Ya-
Goibliee M HauMeHbimee | CTHBIE IPOM3BOIHBIE BBICIIMX MOPsAIKOB. OCHOBHAs )
sHaueHue QYHKIMM fByx | TEOPEMa O CMEIIAHHBIX MPOHSBOIHBIX. Hawnbomnbiee u
[IePEMEHHEIX B OGIACTH. HavMeHblIee 3HaYeHHe (PYHKIMU IBYX MEPEMEHHBIX B
obnacrtu.
2.15. | Heompeneneunsiii  unTe- | Huddepeniman Gpynkuun, ceoiictsa nuddepeHuuana.
rpan, onpejeneHue, CBOIi- Heonpenenennsiit unterpai. CBolicTBa HeoMpeneieH-
CTBa, TAaOIMIA OCHOBHBIX | HOTO MHTErpana. I'eomerpudeckuii cMbIcn Heopesie- Jlexkuus-6ecena
MHTErpaIoB. JICHHOT'O MHTErpajla. UHTErPUPOBAHUE TPUTOHOMETPH- (2 gac.)
YeCKUX (YHKIMH, MHTErpUPOBaHKE MPOCTEHINHX pa-
LHOHAJIBHBIX Ip0o0el, WHTErpupOBaHHUE 110 YaACTSIM).
2.16. OcHoBHBIE MeTOABI MHTEr- | Tabnuua nHTerpanoB. OCHOBHBIE METO/IbI HHTETPUPO-
PUPOBAHMS: IO YACTSM M | BAHWA: HENOCPCIACTBEHHOE MHTCTPHPOBAHNE, HHTCIPH- -
TIOJICTAHOBKOH. POBaHHME I10 YaCTSIM, METOJ 3aMEHBI TIePEMEHHOM.
2.17. ParmonansHeie 1podu, oc- | Panmonanbhbie 1pobu, ocHOBHBIE IOHATHSA. IIpocTeii-
HOBHBIE TIOHSTUS. Hpo_ mue panruoHaJIbHBIC I[pO6I/I, HX HCIOCPEACTBEHHOC
creiimme  gpoGH, MX WH- | WHTCTPHPOBAHHE W MHTCTPUPOBAHNE NOJBEACHNEM 110
TerpupoBanue. AJTOPUTM 3HaK auddepenimana. [lonsrie ureparonHon Gop- -
WHTErpHPOBAHUS  DALIHO- MyJ'H)I.uAJ'Il"OpI/ITM WHTErPUPOBAHUS pAllMOHATEHBIX
. JpOOEH.
HaJbHBIX JpOOeH.
2.18. | UnrerpupoBanne HeKOTO- | MHTErpupoBanue NpocTeHIIuX HPPAMOHAIBHBIX BbI-
pBIX HppaLMOHAIBHBIX U PAKCHHIA.
TPHTOHOMETPHYECKHX WHrterpupoBaHue TPUTOHOMETPUYECKUX BBIPAXKESHHH. B
byHKIHiL. YHuBepcasibHasi TPUTOHOMETPUYECKasl TOACTaHOBKA.
2.19. OnpezaeneHHbId UHTErpajl: | I'€OMETpUYECKU U SKOHOMUYECKUH CMBICTT OIIpeie-
OIIpeJIeTIeHHE, CBOMCTBa, | JICHHOro nHTerpana. CBOMCTBA ONPEEICHHOrO HHTe- -
dopmyma Hurorona- | Tpana. ®opmyna Hetorona-Jlelionuna. Murerpan c
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Jleiibnuiia, METOILI MHTET-
PHpPOBAHUS.

MIepeMEHHBIM BepXHUM npenenoM. OCHOBHBIE NTpaBuiia
HWHTErpUpOBaHMs. 3aMeHa IepeMEHHOI B onpeieneH-
HOM uHTerpane. lHTerpupoBaHue 1o 4actsaM B oIpe-
JICTICHHOM HMHTErpae.

2.20. | T'eomerpuueckre mpuio- | Ilnomans mnockoit ¢purypsl 8 JICK u IICK. Jlnuna my-
KEHUs ONPENEIEHHOro uH- | TH mwiockoit kpuBoii B JICK u IICK. O6beM Tena Bpa- -
Terpaia. menus B JICK.
2.21. JuddepeninuanbHbie 3anayn, IPUBOAIIUE K TU(hepeHIIMAaTbHBIM YpaBHe-
ypaBHEHHs, OCHOBHbIE mo- | HUAM. JupdepeHunanbHble ypaBHEHHS IEPBOTO I10-
watust,  audepeHupnanp- | PAKA. Onpenenenue, TeopeMa o CYLIECTBOBAHHH 1
Hble ypaBHeHus 1-ro mo- | CAMHCTBEHHOCTH pEllICHIS. I'eomerpuyeckuii cMbICT Jlekuus-6ecena
ypaBHEHHsI IIEpBOro nopsiaka. Hermonusie auddepen- (2 gac.)
PAka ‘¢ pasiCICHHBIMHI H [MANbHbIC YpaBHEHHsI epBoro nopsiaka. udpdepen-
PasACTOMMMHUCA — TICPC- | 1 1 Hpe YpaBHEHUS C Pa3IeIISIOIMUCS MepeMeH-
MCHHBIMH. HBIMH. METOJTBI MX PEIICHHS.
2.22. OnHoponHbIe U IMHEHHBIE | MeToa 3aMeHbl IEPEMEHHOM IS PEIISHUs OJTHO-
mddepeHuabHbIe ypaB- | pOAHBIX U JIMHEHHBIX quddepeHIanbHbIX ypaB-
HeHUs 1-To mopsiaka. HEHUI TIepBOoro nopsiaka. Y pasHenue bepuysu. -
Huddepennmansasie
ypaBHeHus bepHysuin.
2.23. Teopust nuHENHBIX OAHO- | JIMHEHHbBIE OTHOPOAHBIE YPABHEHUSI BTOPOTO TO-
pomHbix nuddepeHnanb- | psAaKa: OCHOBHBIC TEOPEMBI, METO/IbI PEIICHUH.
HBIX YpaBHEHMH 2-r0 TIO- -
pAllka C MOCTOSHHBIMHU KO-
s dunmeHTamu.
2.24. | Teopuss nuHeHHBIX HeoAd- | JIuHelHbIE HEOMHOPOIHBIE YPAaBHEHUS BTOPOTrO
HOPOIHBIX  Au(QepeHIr- | MOopsAaKa: OCHOBHBIC TEOPEMBI, METObI PEIICHU.
aNbHBIX ypaBHEHUH 2-TO -
MopsilkKa € TOCTOSHHBIMU
ko3 unmenTamu.
3. Teopus BepoATHOCTEN M MaTeMaTHYeCKAasA CTATHCTHKA
DeMeHTsl KOMOWHATOPH- | DNEMEHTH KOMOMHATOPUKH: Pa3MEILEHHS, COUETAHHS,
3 1 KU: OCHOBHBIC Onpeﬂeﬂe_ NEPECTAaHOBKHU. CHOCOGH BBIYUCJICHUA. HpaBI/IJ'Ia BbI- HCKHI/IH-GCCCZ[a
1. HUS, ABa [ABHJA KOMOW- | THCTCHHS KOTMYECTBA BAPHAHTOR KOMOHHAIUI: cymma (2 4ac.)
HATOPHKIL. U TIPOM3BEICHHUE.
CnyyaitHple coObITHs, HX | OCHOBHBIE TOHATHUS TEOPUM BEPOATHOCTEN. McnbITanus
BUJIBI, KJIACCHYECKOE ompe- | U coObITus. Buapl ciyqaiinsix coobituii. [ToHsTus co-
JleIeHAEe BEPOATHOCTH O~ | BMECTHBIX (HECOBMECTHBIX ), 3JIEMEHTapHBIX, OJaro-
GLITHAL. MIPUSTCTBYIOIINX COOBITHH, IOJHON IPYIIITBI COOBITHI.
3.2. Kiaccuueckoe ornpeenenne BeposTHOCTH. [IpuMepsl -
HEMOCPECTBEHHOI'0 BBIYHCIIEHHS BeposiTHOCTeH. OT-
HocHTenbHast yactora. CTaTUCTHYECKasi BEPOSITHOCTD.
I'eomeTpryeckre BEpOSTHOCTH. AKCHOMBI TEOPHH Be-
pOSITHOCTEH.
Anrebpa cobwrtuit. IIpous- | IlonsTue anreOpsl coObITHI. 3aBUCUMBIE U HE3ABUCH-
BEJICHHE M CyMMa COOBI- | MbIC coobiTHs. [Tpon3Benenue coObITHIL. Y CITOBHAS
THIL. BepOATHOCTb. Teopema 0 BEpOSITHOCTH IPOU3BE/ICHHS
3aBHCHMBIX COOBbITHH. TeopemMa 0 BEpOSTHOCTH MPOU3-
BEJICHHUS HE3aBUCUMBIX COOBITHI. CymMMa COOBITHIA.
33 Teopema 0 BEpOSTHOCTH CyMMBI IBYyX HECOBMECTHBIX
o coObITnil. Teopema 0 BEpPOSTHOCTH CyMMBI JIBYX CO- )
BMECTHBIX cOObITHIA. Teopema 0 cymMMe BepOsSTHOCTEH
cOOBITHI, 00pa3yIOUIMX MOJHYIO TPYIITY COOBITHHA.
[TpOTHBOMONOXKHBIE COOBITHSI. BeposITHOCTh MOSBICHHSI
XOTs1 GBI OJHOTO M3 N HE3aBUCHMBIX B COBOKYITHOCTH
coObITnil. Cnencraue.
dopmyna mosHON BeposT- | Teopema o momHoi BeposTHOCTH. Popmyna balieca.
3.4, HOCTH 1 (popMyiibl Baiieca. | YcnoBus npuMenenns GpopMylbl NOMHON BEPOSTHOCTH -
u Gopmynsl baiieca.
He3aBucumbie moBTopHbie | Popmyna beprymnm. JlokanbHas U MHTErpaabHas T€O-
35 UCIIBITAHMSL. pembl Myagpa-Jlamnaca. @opmyna Ilyaccona. Beposit- )

HOCTh OTKJIOHEHMSI OTHOCUTEIBHOM YaCTOThI OT MOCTO-
STHHOU BEPOATHOCTU B HE3aBUCUMBIX UCIBITAHUAX.
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3.6.

Crnyyaitnas BenmunHa. Oc-
HOBHBIC ITOHATHA. (-DYHK-
OUsT  pacmpesiielicHusT U
(GyHKIUST TIOTHOCTH pac-
HpeeNICHUsL.

JluckpeTHbIe U HETIpepPBIBHBIE ClTydaiiHbIe BETUUUHBI.
3aKoH pacnpeeneHns BepOosTHOCTEH TUCKPETHON
cirydaiiHolt BenuuuHbl. CriocoObl 3a1aHUS 3aKOHA
pacipezeneHys. MHOTOYTOJIBHUK pacipe/ielleHus
BEpOATHOCTENW. BUHOMHANBHBIN 3aKOH paclpenereHnus U
€ro YHCIIOBbIE XapaKTepucTUkU. 3akoH [lyaccoHa.
[pocreiimmuii motok coobITHii. CBOMCTBA
CTallMOHAPHOCTH, OPIAUHAPHOCTH U OTCYTCTBHS
nocieneiicTBusa. MIHTeHCUBHOCTB MOTOKA.

OyHKIMS pacrpeeseHus BEpOATHOCTEH cCirydaitHOM
BEJIMYHUHBI U ee cBoicTBa. IoTHOCTH pacnpeneneHus
HENpephIBHOH cIydyaiiHOM BEIMYHHBI U €€ CBOMCTRA.

3.7.

YucnoBple XapakTEpUCTU-
KU CIy4YalHOW BEJIMYMHBI.
3aKOHBI  pacrpeneneHus
HEIIPEPBIBHON  Cly4aliHON
BEITMYNHBI.

Matematudeckoe OXKUJIaHUE ciyyaitHOM
BEIMYMHBI U €ro CBOWCTBAa. BepOsSTHOCTHBIH CMBICT
MareMaTuieckoro oxkujaanus. OTKIOHEHHE ciiydaitHoH
BEIMYMHBI OT €€ MAaTeMaTHYecKoro OXXHIaHUS.
Hucnepcuss ciaydaiiHOW BeTMYMHBI U €€ CBOICTBa.
CpenHee KBajJpaTHuecKoe OTKIOHeHWe. HavanbHble U
LIEHTpaIbHBIE MOMEHTHI K-T0 mopsiaka, Moja, MeJiaHa.
3aKoH paBHOMEPHOT'O paclpeelieHns] BEPOSTHOCTEH,
ero (pyHKIHS pacripeeIeHus U YUCTIOBbIe XapaKTepH-
CTHKH. 3aKOH IOKa3aTeJIbHOI'0 PAacIpeaeeHus, ero
(YHKIMS pacrpe/ieNIeHns] 1 YUCIIOBbIE XapaKTePUCTH-
KH.

3.8.

Ilpenmer u 3amaun marte-
MaTHYEeCKOM  CTAaTHUCTHKH.
OcHOBHBIE O0OBEKTHI U II0-
usatus. Coop mHpOpManmm
W TepBUYHAs 00paboTKa
BBIOOPKH.

IIpenmer matemaTrueckoil craTuctuku. OCHOBHBIE
3a71aud MaTeMaTUYECKON CTaTUCTUKU. | eHepabHas u
BBIOOpOYHAS COBOKYIHOCTH. [10BTOpHAs U OECIIOBTOP-
Has BBIOOpKH. Penpe3enratuBHast BeIOOpKa. CriocoObI
orbopa. CTaTUCTHYECKOE pacIpeieiicHHE BEIOOPKU.
BapuatimoHHslIii psig v ero Xxapaktepuctuku. [lonuron
4acTOT (OTHOCHTENIBHBIX YaCTOT). DMITUPUICCKAs
(GyHKIMS pacrpe/eneHus u ee cBoiictBa. ['mcrorpamma
4acTOT (OTHOCHTENBHBIX YaCTOT), SMIUPHUECcKast (PyHK-
1M TUIOTHOCTH pacIipeieIeHusl.

3.9.

CTaTUCTUYECKHE  OLICHKH
MapaMeTpoB TreHepabHON
COBOKYITHOCTH

ToueuHble OLEHKM TMapaMETpOB M HX CBOWCTBA:
HECMEIEHHOCTh, A(PPEKTUBHOCTb, COCTOSITEIBHOCTb.
I'enepanbHas cpenHsis, BeiOOpouHast cpensis. OueHka
TeHepasibHOM cpenHeld IO  BBHIOOPOYHOW  CpeqHEeH.
l'eHepanbHast nmucriepcus, BBIOOpOYHAs JUCIIEPCHUSL.
OreHKa TI'eHepaJbHOW JIUCIIEPCHUHM MO HCIPABICHHOM
BBIOOpOYHOM  nucriepcud.  BpiOopouHoe — cpexnHee
KBaJIpaTHYECKOE OTKIOHEHHE, aCUMMETPHUI U IKCIECC.
Pacuer  craTHCTHYECKMX  OIIGHOK  T'€HEepasbHOM
COBOKYITHOCTH.

Tounocth oueHku. JloBepuTenabHast BEPOSTHOCTH (Ha-
JIeKHOCTB). JloBepHUTETbHbIE HHTEPBAIIBI IJIS1 OLIEHKH
MaTEMaTH4ECKOTr0 OXKUJIaHUsI HOPMAIILHOTO pacHpeie-
JISHUsI TIPY U3BECTHOM U HEU3BECTHOM CPEIHEM KBal-
paTU4eCKOM OTKJIOHEHHUH.

3.10.

CraTUCTHYECKHE pacyeTsl B
npodeccronansHol chepe

3anaun npodeccnoHaNbHO cepbl, TpeOyIoIe MpH-
MEHEHHS CTATHCTUYECKOM 00pabOTKHU JAHHBIX: 3aI1achl,
pecypchbl, HOPMATHUBBI, IICHBI U T.II..

4.3. JlabopaTtopHbie padoThl

y4€OHBIM TIJIAHOM HE TPEyCMOTPEHO.
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4.4. [lpakTuyeckune 3aHATHS

Buo 3anamus e
Homep .
. UHMEPAKMUGHOII,
Ne | pazoena Haumenosanue mem npakmuueckux 3aHamuil Oobvem 6 .
aKmMueHoIl,
n/n | oucuu- uacax .
UHHOGAUUOHHOU
nAUHbBL
¢opmax, (uac.)
JeiictBus Han MaTpuniamu. Beraucnenue onpenenureneii. Pemenne cucrtem
. N . 3aHATHEe-TPEHUHT
1 1. JIMHEHHBIX ypaBHeHUH MeTomoM Kpamepa, merogom I"aycca. [JlelicTBus Hax 16 (5 vac)
BekTopamu. CKaJIIpHOE, BEKTOPHOE, CMEIIAaHHOE NPOU3BEICHUE BEKTOPOB.
Ipenen ¢ynkuun. Acumnrotrsl rpaduka Gynkuun. [IpaBuna quddepenim- AHAIH3 CHTYALHT
poBaHMs W Tabimuna Npou3BOAHBIX. MccnenoBanue QyHKIMU M MOCTPOEHHE (5 qac)y
2 ee rpa¢uka. Kpussie 2-ro nopsiaka. YacTHele npou3BoaHbie 1-ro u 2-ro mo- 39 PaGora B MALIX
psnka, Hanbonbiee u HauMeHblIee 3Ha4eHHe (GYHKIMU IBYX IEPEMEHHBIX B
rpynmax (2 vac)
obnacTy.
) Heonpenenennsiii uHTErpai. Merosn 3aMeHsl iepeMeHHOl. MHTerpupoBanme PaGoTa B MAIbIX
3 : o vacTsiM. VHTerpupoBaHue CIeNUaNIbHBIX KIaccoB (yHKIUN. OnpeneicH- 19 nax (5 wac)
HBIN uHTErpai. ['eoMerpryeckre NpUIOKEHHs ONPEIeIEHHOT0 HHTerpaa. Py
Juddepenunansupie ypaBHeHuss 1-ro mopsiaka. JIMHeHHBIE OJHOpPOIHBIE PaGoTa B MALIX
4 muddepeHmanpaple ypaBHEHUs 2-T0 TOPSIKa C MOCTOSHHBIMH KO3 dHULIH- 13 Hax
eHtamu. JIuHeiiHple HeomHOpomHble MuddepeHIMaNbHble YpaBHEHHS 2-TO F(%yzac)
TOPSIJIKa C IOCTOSIHHBIMH KO3((UIIUEHTaMH.
DneMeHThl KOMOWHAaTOpHKH. Kitaccuueckoe orpeneseHue BEpPOSITHOCTH CO-
5 3 obrtust. [IponsBenenue u cymma coObITuii. Anredpa coobrtuii. @opmysna mon- 34 AHanu3 cutyauuit
: HOHM BeposiTHOCTH M (opmyna baiieca. HezaBucumble MMOBTOpPHBIE UCITBITA- (5 yac)
HUSL.
HUTOI'O 121 27

4.5. KoHTpoOJIbHBIE MEPONIPUATHS: KOHTPOJIbHasA padoTa

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

st Habopa 2015, 2016, 2017 rT. B COOTBETCTBUU C YYEOHBIM IJITAHOM IIPEIYCMOTPEHO:
- JIB€ KOHTPOJIbHBIE pabOThl B MEPBOM cemecTpe (KOHTpoJibHas padota 1 yacth 1 «DneMeHThI
JUHEIHOW M BEKTOPHOM anreOpbl», KOHTpojbHas pabdora 1 yacte 2 «Hawama mMaremaTuueckoro

aHaIHN3ay);

- JIB€ KOHTPOJIbHBIE PabOThl BO BTOPOM ceMecTpe (KOHTposbHas padora 2 yacth | «DyHKuuun

HCCKOJIBKUX IEPEMCEHHBIX),

YPaBHEHUS»);
- JIB€ KOHTPOJIbHbIE pabOThl B TPETheM cemecTpe (KOHTpojbHas pabora 3 uvacte 1 «Beposrt-

HOCTb CiTy4aifHOTO coObITHs», KoHTposbHas padoTa 3 yacTh 2 «MaTemaTH4ecKas CTaTUCTUKAY).
Huxe npuBeneHs! 3a1aHusl KOHTPOJIBHBIX padoT.

Konmponvnas paboma 1 wacmo 1 «nemenmuol 1uHenHOl U 6eKMOPHOU AN2e0pbl»
Lleny: 1. Hayuntbcs paboTath ¢ MaTpULIaMU OTIPEIEIUTENSIMU, CUCTEMAMU JIMHEHHBIX ypaBHe-

HUH.

BEKTOPHOU anreopsl.
Cooeporcanue: 6 3amanuit
1. IIpousBectu neicTBus Haa MaTpuliamu. Haiti A2; AB.

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

2. Pemmth cucTeMbl TMHEWHBIX YpaBHEHHI:

S5x, =3x, —x; =-1 3x,+x,—x, =3

2x,+x, —x; =3  b. < 2x,+x;-2x,=1 c.12x, +5x, —x,

X, —x, +3x; =1 X, +X, =Xy +x, =2 3x, —2x, +x,

X, —=3x,+x;,=0

=0
=0

KOHTpoJibHasi paborta 2 yacth 2 «Wuterpan. AuddepenunanbHbie

2. Hayuuthcs pemaTh 3aa4u IPaKTHUECKON HAIPaBICHHOCTH C IIOMOIIBbIO 0OBEKTOB
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3. Hausr Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). Hai#itu: 1)ymnay meauansl CK tpeyroasHuKa
ABC 2)rouxky P, otnensromyto Tpers otpeska AC, cumtas or C 3)KkoopAMHATHI BeKTOpa

2AB-5BC +3AC , €r0 JUIMHY (M TIOCTPOUTH €ro Ha Oymare B KJICTKY) 4)nepuMerp tpeyroibanka ABC
4. Tauwt Touku A2, N;0),B(N-241),A3,—2N—-15.
a. HalTn (E +3BC, 2AB - R’)
b. BBISICHUTB, IPH KAKOM 3HAYEHUH ¢ BEKTOPHI AB + qR’ u qA_C —24B HEPIIEH IUKYIISPHBI
C. HaiTH paboTy CHIIBI 7 ={-5, 2, —1} mo mepemMenieHnIO TOYKH BIOJIb BEKTOpPA 24B - BC
d. waiita miomanae tpeyronpanka ABC
5. Haiitu miomaas napajuienorpaMMa, MOCTPOSHHOTO Ha BEKTOPax 5a—Nb u a+b, ecmm:
a. |a|=3,[p|=4, aLb
b. a=3i+2j-5k b=2i-2j—k,
6. Jlana nupamuna ¢ sepumnamu 4,(7; N; 4), A,(7; —1; N-2); 4,(3; N +3; 1), 4,(—4; 2; 1). Haiitu:
a. yron mexny peopamu A A,, A A,;

b. o0bem nmupamubI;
C. JUIMHY BBICOTBI, OMyIIIeHHON Ha Tpanb A A, A, .

Konumponsnan paboma 1 yuacms 2 «Hauana mamemamuueckozo ananuzay
Llensv: 1. Hayuntbces pabotath ¢ QyHKIHUSIMH.
2. HayauThCst BBIYUCISITH TIPEEIIBI, POU3BOIHBIC, CTPOUTH MAKEThl rpauKOB (YHKITUH.
Cooeporcanue: 4 3amanus
1. Beruncauthb mpeaesnsl GyHKIUEI:

i 6x’ —5x° +4 b i x* —2x+1 " 2x—6
a 1n; T 2 xlirll—3 2 c x1£r31—
o (x7 =3x)(2x" +5x) X —=x" —x+1 J6+x -3
2n—4 4x
1 - -1
d lim| 202 e limSOS2X=Cosx folim——
n>o\ 13n—12 =0 ]—cosx =0 2tgx —sin x

2. Haiiti npon3BoaHyIO:

x4 -Vx?—x 1 ZX_\/T _
a. y= = b.y—zﬁarctg(e A) c. y=.tgd+

x*+1
x’ +4

sin? 21x
21cos42x

e y= 4 (x—e )

5
d. y=arctgx +gln

3. Haiitu ypaBHEHHE KacaTeNbHOM M HOPMaIU K TpapuKy QyHKIMH ) = — , B TOUKe Xxp= -2.
x
4. UccnenoBaTh GYHKIUIO U IOCTPOUTH Irpaduk: X —x b x -l c
. JIen YHKIL |Y p -y -y 213 . .
Konmponvnas paboma 2 yacme 1 « DynKyuu HecKoIbKUX NEPEMEHHBIX)
Hens: 1. Pactunputs nonstue pynkuuu. HayuyuThbest CTpoUTh KpUBBIE BTOPOTO MOPSIIKA
2. Hay‘II/ITI)CH CTPOUTH NOBEPXHOCTHU BTOPOI'O OPAAKA U aHAJIU3UPOBATH ITOBCIACHUC (l)yHKHI/Iﬁ JBYX HI€pe-
mennsix. Codeporcanue: 4 3amaHus
1. [TocTpouTh KpHUBBIE BTOPOTO MOPSIKA B OHONW CHCTEME KOOPAUHAT.

a. 1.y’ —4y+8x-84=0 g 7.x +y +2x-10y+25=0
b. 2. y*—4y—-8x-52=0 h. 8 x*+y>—10x-10y+49=0
c. 3.x°+4y*+2x-40y+97=0 i.9.64x> —=36y* —256x+144y +2416=0

10. 4x° + y* —96x -4y +576 =0
11 4x> + y* +64x -4y +256=0

d 4. x*+4y> —10x-40y+121=0 j.
e. 5.x +y —4x—-4y+7=0 k.
£ 6. x +y° —4x+6y+9=0
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2. ITocTpoUTh MOBEPXHOCTH
(x-1)° » 2 x* oy 7
+—+—-1=0 b. — ——+—=1
4 4 9 16 9 4
2. [octpouts MuHKM ypoBHs Qyakmmun z=f(X,y)
2 2 2 2
-2 +1
a. z:x—+M b. z=x—(y=-5)° ¢ z=x+2y d. z:x——M
9 16 4 9
3. Haittn obnactu onpenenenus GyHKUMA: ¢ z=./y*—2x+4 b z= - 1 - ¢ z=arcsin(3x+y—2)

X =y
4. Haiitn nonuslit quddepenumnan GyHKuun z = arcsin(x’ + xy* + tx + 2¢)

Konumponsnan paboma 2 wacme 2 «Humezpan. /lughghepenyuansusie ypasnenusn
L]ens: 1. HayunTbcs BBINOJIHATH IEHCTBUE HHTETpUpOBaHue 2. HayuuTbcs NpUMEHSITh UHTET-
pUpOBaHKE B IPUOIMKEHHBIX BBIUMCICHUSIX U NPU petieHuH TuddepeHInaIbHbIX ypaBHEHUI
Cooeporcanue: 4 3amanus
1. [IpounrerpupoBath GyHKIUU

P [ g [T s
X

VSxP+3 \3 = cos’ 33— cosx sin’® 3x

-2 x+1
f. j(x +5x+46)sin2xdx g jln(cosx)dx h I J.(x 5)(x +2x+2)

X 2x+5
Jxdx

2. TTome3ysck dhopmyiioit HerotoHa-JIeiiOHwMITa, BEIMUCITUTE ONMPEIeICHHBIN HHTErpaT I \/— 1

3. Pemmmth nuddepeHnmanbabie ypaBHEHUS
Dxy'—y=0 2)x+xy+y (y+xy)=0 3)x’dy+(y— Ddx=0 4) y=Q2y+ I)ctgx
4. Haiit yactHoe perienue nuddepeHnnansaoro ypasuenus y” + py' + qy = f(x), yaoBierBopsioliee

HavanbHeIM ycnoBuaM y(0) = y,,»'(0) =y, .

5
Dy +4y' +4y=e";3(0)=1,»"(0)=8. 2) y"-5y'+6y=x;9(0) = 36V O =-¢.

1
3) y"+y=cos2x; y(0)= , ¥'(0)=1

Konumponsnan paboma 3 wacme 1 «Beposamunocms cayuaiinozo coovtmus
Lleny: 1. HayunTbcst BBIOMpaTh METOABI pELICHUS 3a/1a4 110 TEOPUHU BEPOATHOCTEN
2. Hayuutbcst cTpouTh anreOpsl COOBITHI, apryMEHTHPOBATh U aHAIU3UPOBATh PEIICHHE

Cooeporcanue: 7 3amaHuit
1. B ypne 5 mapos 6emnoro 1Bera, 3 - CHHETO, 6 XKeNToro.
a) U3 YpHBI I0CTAIOT 0/1uH 1map. KakoBa BEpOATHOCTh TOTO, YTO OH OeJIblii?
0) 13 ypHBI 10CTalOT /1Ba I1apa. KakoBa BepOATHOCTH TOTO, YTO OHU JKENThIE?
B) U3 YpHBI JOCTAIOT TpH 1apa. KakoBa BEpOsITHOCTh TOTO, YTO BCE OHU Pa3HOIo 1[BeTa?
I') U3 YPHBI IOCTAIOT YeThlpe 1mapa. KakoBa BEposSITHOCTh TOTO, YTO BCE OHU OJIHOTO LIBETA?
2. Pabouwnii oOcinyxuBaeT 4 craHka. BeposSTHOCTb OCTAHOBKHU B T€YEHHE CMEHBI y IIEPBOrO CTaHKa
paBHa 0,4, y BToporo cranka -- 0,45, y tpersero —0,3, y uerBeproro — 0,34. HaiiTu BepoATHOCTD
Oecriepe0oiiHOM pabOThl B TE€UEHHE CMEHBI: a) BCEX YEThIPEX CTAHKOB; 0) TpPEX CTAHKOB; B) TOJILKO
OJIHOTO CTaHKa; ') XOTs ObI OJTHOTO CTaHKa.
3. VY pebenka umeercs 10 xaprouek ¢ OykBamu A, U, O, 4, b, B, P, C, K, I1. Pebenok, He ymero-
LU YUTaTh, BBIKIAABIBAET B P [0 YeTbipe OyKkBbl. HailTu BEpOSATHOCTH TOTO, UTO OH CIy4ailHO
BBUIOXKHUT cJI0BO «BOPS».
4. VY Ileru tpu mapku u3 I'epmanuu, a n8e Mmapku u3 CLIA. A y Camn nars mapok u3 I'epmanuu
u tpu u3 CHIA. ITlers yramun ogny mapky y Camu u nosioxui cede B kisgccep. A MOTOM Havall
XBacTaTbCs MOJPYXKKE M Hayraj BbhITAllWI OJHY MapKy. KakoBa BeposSTHOCTh TOrO, YTO 3TO MapkKa
3 CIIA?
5. Ha cbopky nocrynaroT Aetaiu ¢ Tpex aBToMaroB: 25% - ¢ nepBoro aBromara, 45 % - co BTOpo-
ro, 30% - ¢ Tperbero aBromara. Ilepssiii aBromar fgomyckaert 0,1% Opaka, Bropoit —0,2%, Tperuii --
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0,3%.HaiiTi BeposATHOCTb TOTO, YTO HECTAHJApTHas JleTajlb, NOCTYNUBLIAs Ha COOPKy, cleliaHa
BTOPBIM aBTOMATOM.
6. Tpu crpenka nNpou3BeIN MO OJHOMY BBICTPEIY 10 MHILIEHU. BeposITHOCTh NopaxKeHHs] MUIIEHU
KaXJIbIM cTpenkoM pasHa 0.8. HaiiTu BEpOATHOCTH TOTO, UTO: a) TPHU CTPEJIKA MOPA3SAT MUIICHB; 0)
JIBa CTpeJKa MOpa3sT MULIEHb; B) TOJIBKO OJMH CTPEJIOK NOPA3UT MUILEHb; I') XOTsI Obl OJJUH CTpe-
JIOK TIOPa3UT MUILIEHb.
7. JlecsTh CTpENKOB CAENANU 10 OJHOMY BBICTPENY 10 MUIIEHH. BeposSTHOCTh MpoMaxa KaskJIbIM -
0,2. HaiiTi BEpOSITHOCTB TOTO, YTO XOTS OBI TPOE MOTIAIIH.

Konmponvnasa paboma 3 wacme 2 «Mamemamuueckas cmamucmuxka»
Lens: 1. Hayuntbest 0OpabateiBaTh BEIOOpOUHBIE TaHHbBIE. 2. [[03HAKOMHUTBCS ¢ BOBMOKHOCTSIMU
nakera Excel mo 06paboTke JaHHBIX.

Cooepocanue: Jlana nBymepHasi BeIOOpka oobema n=150. /{5 3amanHOTO MaccuBa amcen
MIPOBECTH CICAYIONIYIO CTATUCTUYECKYIO 00pabOTKY:
Jlst kax ot mepemenHou (st 11 uHTEpBANIOB):
1.  ompenenuth pazmax BbIOOPKH (3anucaTh (POPMYILY U pPe3y/bTaThl BEIUUCICHUN);
2.  JUIMHY UHTepBaja (3anucath GOpMYIy U Pe3yJIbTaThl BHIYUCICHUN);
3. JIeByI0 U MpaByH I'PaHUIBl UHTEPBAJIBHOIO psfa (3amucarb GOpMYIy U pe3yJbTaThl BbIYHC-
JeHui);
4.  MOCTPOUTH UHTEPBAIbHBIN PAL;
5.  HaWTH 4acTOTEHI;
6.  IOCTPOUTH FMCTOIPaAMMY;
7.  BBIYUCIUTH TOUYEYHBIE OLEHKU: BHIOOPOYHASI CpEeaHss, BHIOOpOUHAs NUCIEPCUsl, UCIIPaBIICH-
Hasi BBIOOPOYHAs AMCIIEPCHs], UCIPABIEHHOE BHIOOPOYHOE CpeAHEe KBAaIPATUUYECKOE OTKIOHEHHE,
acCUMMeETpHUs, IKCIIecc (3anucath Bee GOpMYIIbl U pe3yIbTaThl BEIUUCICHUN);
8.  IOCTPOUTH JIOBEPUTEIbHBIE MHTEPBANIbI AJII MATEMAaTUYECKOTO OXKUIAHUSI U CPEIHEro KBaj-
pPaTUYECKOTO OTKJIOHEHHS F€HEPAIBHOW COBOKYIHOCTH IIpH HajexHocTaX 0,9 u 0,95, cpaBHUTH HX
JUIMHBI U YCTAHOBUTH CBSA3b C BEIMYMHOMN HAJIEKHOCTH;
9.  mpoBepuUTh MPABUJIO TPEX CHUIM;
10. 1o rucrorpamme, aCUMMETPUH, FKCLECCY, MPaBUILy TPEX CUI'M BbIABUHYTH TMIIOTE3Y O HOP-
MaJbHOM paclpeeeHuu TeHepaIbHOM COBOKYITHOCTH;
11. mpoBepuTh BBLABUHYTYIO TUIIOTE3Y MO Kputepuio xu-kBaapat (Ilupcona) ¢ ypoBHem 3Hauu-
moctu 0,05.

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

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

- 0JIHa KOHTPOJIbHAsI paboTa BO BTOPOM ceMecTpe (KOHTpoJibHAs padoTa 2 « DyHKIIUN HECKOIb-
KHUX niepeMeHHbIX. MHTerpain. Juddepennuanbubie ypaBHEHUS);

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

3amaHnst KOHTPOJILHBIX pabOT aHAIOTUYHBI TPUBEICHHBIM BBITIIC.

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

Ouenka Kpurtepuu ouieHKHM KOHTPOJIbHOH padoThl
3auTeHo «3auTeHO0» CTaBUTCS IPU YCIOBUH MPABUIBLHOIO BHINOJHEHUS BCEX 3aJaHUM.
He 3aureno Ecnu He BBINOIHEHO XOTS ObI OJTHO U3 00sI3aTENIbHBIX 3aJaHUil, TO CTYAEHT MOJIy-

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

KOMIIETEHIUAM U OHEHKE PE3YJIBTATOB OCBOEHUMSA JUCIIUITJINHBI

Komnemenyuu Komne- )
Kon-eo menyuu kommn. Buo Ouenka
N, naumenoeanu wacoe tcp, yac YueoHvIX CIVBMAmOs
Pazoenoe OuCHyUNIUHbL OIIK-2 3anamuii pey
1 2 3 4 5 6 7
1. JIunelinas u BeKTOpHas airedpa 42 + 1 42 JI, 113 Kp-1., 5Kk3aMeH
2. MaremaTnueckuii aHaau3 174 . 1 174 1,113 Kkp-1, kp-2,
3a4eT
. T i -
3. Teopust BeposITHOCTEH M Mare 7 . 1 7 1,113 Kp-3, DK3aMeH
MaTHU4YeCKasl CTaTUCTUKA
écezo uacoe | 288 288 1 288
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6. IEPEYHEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA AJ
CAMOCTOSTEJBHOMN PABOTHI OB YUYAIOIINUXCS MO JUCIHUITJIMHE

a) IToaroroBka K JJeKIIMOHHBIM U NMPAKTUYIECCKUM 3aHATUAM

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

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

3. EmenbsanoBa H.B. nTerpupoBanue pyHkuuii o1HON nepeMeHHoM : yueb. nmocodue. —
bparck : U3n-Bo bpI'Y, 2013. - 90 c.

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

5. Jlazape, O.B. Bekropnas anrebpa: Meronnueckue ykazanus / Jlazaps O.B., EMenbsnoBa
H.B. — bparck: bpI'V, 2006.-59 c.

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

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

0) CaMmonoaroToBKa u caMoInpoBepKa

1. barunosa, T.I'. Marematuka. Y. 1: JIuneiinas u BekTopHas anredpa, aHaIUTHYECKas
reoMeTpHsl, Hayajla MaTeMaTHUeCKOro aHaJln3a. 3alaHus JAJIsl caMOCTOsITeNbHOM paboTsl / barmHoBa
T.I'., JIumyxk E.B.. — bparck: U3n-Bo bpl'VY, 2011. - 133 c.

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

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

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

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

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

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

1.DnekTpoHHbIi Katajgor oubmoreku bpl'yY

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

2. DnekrponHas oubnmoreka bpl'Y

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

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

4. DnekTpoHHO-O0MONMMoTeuHas cucrema «M3naTenbcTBo «JlaHby

http://e.lanbook.com .

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

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

8. HanmonanpHas a5ektporHas ouonuorexka HOb

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

OOyuaromuiics 10JDKEH pa3paboTaTb COOCTBEHHBIH PEXHM PaBHOMEPHOI'O OCBOCHMS IUCIUII-
JIMHBI. HOHFOTOBKa CTyACHTA K Hp@l[CTOSIHI@fI JICKIITUHU BKJIIOYACT B ceOst pAA BAXKHBIX ITO3HABATCIIb-
HO-IIPAKTHUYCCKUX 3TAIIOB:

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

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

— BBIIIOJHCHUC ITPAKTHYCCKHUX SaI[aHI/Iﬁ npenoaaBaTeid,

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

AxTHBHas paboTa Ha JIEKIMH, €€ KOHCIIEKTUPOBAHUE, MPOTyMaHHasl, [eJeHANPaBICHHAs, CHC-
TeMaTH4ecKasi, a IJIaBHOE - JOOpPOCOBECTHAs M TIIyOOKO OCO3HaHHAs TOCIeayromas padora Hal
KOHCITIEKTOM - Ba)KHOE YCIIOBHE YCIEITHOTO O0Y4EHUS CTYICHTOB.

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

[IpakTrueckue 3aHATHS O MaTEMAaTHUKE TO3BOJISET CTYIAEHTY Oojee TIIyOOKo pa3oOpaThCs B
TEOPETUICCKOM MaTepHalIe U ONPEACIUTh CPEpPhl €ro MPaKTUIECKOro mpuMeHeHus1. OCHOBHAs 1IETTh
MPAKTUYECKOTO 3aHATHS — PA3BUTHE CAMOCTOSITEIILHOCTH CTy/eHTa. [I0AroToBKa K MPaKTUYECKUM
3aHSATUSM COCTOUT B JOOPOCOBECTHOM aHAJIM3€ TEOPETUUYECKOTO MaTepHaia, COCTABICHUU KPATKUX
CIIPaBOYHHUKOB, CIIOBAPUKOB, CXEM, aIrOpUTMOB. KpoMme Toro, Bce JOMaIIHKUE 3aJaHus K ITpaKTHye-
CKOMY 3aHSITHIO JIOJDKHBI OBITH BBITIOJIHEHBI, JIMOO MOATOTOBJICHBI BOMPOCHI MPETOIaBaTEN0, pac-
KPBIBAOIIHME TPYIHOCTH B OCBOCHUU y4eOHOTO MaTepHaia.

IIpakTnyeckoe 3anusartue Nel JleiictBust Hag Matpuuamu. Beruncinenue onpenenureneid. Pemenue
CUCTEM JIMHEMHBIX ypaBHeHM MetonoM Kpamepa, meronom I'aycca. [leficTBus Hax BEKTOpaMmu.
CkansipHO€, BEKTOPHOE, CMEILIaHHOE MTPOU3BEIEHUE BEKTOPOB.

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

3aganue 1 BrImoaHUTE ACHCTBUS HAJl MaTpUIIAMU

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

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

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

3ananue 4 Pemuth cucteMy JuHEHBIX ypaBHeHU MmeTo10M Kpamepa u merogom ["aycca

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

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

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

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

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

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

- — —

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

— -

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

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

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

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

[lopsaoK BbINOJHEHUS: 1) MPOUYUTATH JIEKLIHIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTUUECKOT 0 3aHATHS aHAJIOTHYHO.
PopmMa OTYETHOCTH: BBINIOJIHUTH 33JJaHUE B TETPAAU U IOKA3aTh IIPEIOAABATEINIO.

3aaHus UL CaMOCTOSITEILHON PabOThL:
3aganue 1 BImoaHUTE ACHCTBUS HAl MaTpUIIAMU

1 2 (0 =1 -2 3 1 1 -2 -3 2
1) . : 2) : 3) 35 -1
3 4/\1 2/ 5 4 0o (10 =3 1) PP M 3
2 -1 -5)\4 -4 5
3aganue 2 Pemuth ypaBHEHUs, UCIIOJIB3Ysl IPABHIIA BEIYUCICHHS OTIpEAEIUTENeH

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

3amanue 3 Pemuth cucremy IMHEHHBIX ypaBHeHUH MeTo10M Kpamepa u metoaom ["aycca
3x+2y=5 X, +x,+x,=3 3 X, —x, =-1
;2 ;
6x+4y =10 2x, +2x, +2x, =6 2x,—2x, =5
3ananue 4 PemuTh cregyrouiye 3a1auu, UCHOJb3Yys MpaBuiia IeHCTBUN HaJl BEKTOpaMH, (GopMyIibl
CKaJIApHOT'0, BEKTOPHOI'0, CMCIIAHHOTO IMTPOMU3BCIACHUA BEKTOPOB.
1. Haiity 3nauenne { 1pu KOTOPOM BEKTOPHI ¢ = {2’—1’5} ,b = {t,4’2} ,C = {I,O,—l} 00pa3syroT JIEBYIO TPOHKY, a
00beM napaliernenunesa, OCTPOEHHOrO Ha HUX, PaBeH 33xy6.e0.
2. TTocTpouTs IHpaMUIy C BEPIIMHAMHI A(5’230)’ B(2,5,0), C(1’2’4)’ 0(0’0’0) M BBIYUCIIUTE €€ 00bEM, IIIOIAIh
rpaHd 4BC W BBICOTY, ONYIIEHHYIO HA 3Ty TPaHb.
PCKOMCHHaHI/H/I O BBIIOJHEHUIO 3aJaHni U IOATOTOBKE K ITPAKTHYCCKOMY 3aHATHUIO.
PaCCMOTpCTB IIPUMCEPLI BBIIIOJTHCHUA aHAJTOTMYHBIX 3aI[aHPII>’I, IMPUBCACHHBIC B JICKIUAX, B OC-
HOBHOU U JIOTIOJIHUTENBHON uTeparype. [[oAroToBUTh BOIPOCHI MPENOAABATEINIO.
OcHoBHas nuTeparypa

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

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

Lenb: 1) HayuuThCSA BBIYUCIATH Ipefen GyHKIUH, HAXOAUTh aCUMOTOTHI. 2) Hay4UThCS HAXO-
JIUTh TPOU3BOJIHYI0 QYHKIMU M NMPUMEHATh NpaBuia AuddepeHupoBanus. 3) OCBOUTH ajro-
PUTM HcclieloBaHUS QYHKLIMHU U HAYYUTHCS CTPOUTHh MakKeT Ipaduka QyHKIUU B COOTBETCTBUU
C MPOBEACHHBIM HCClIe0BaHUEM. 4) HAYyUUThCSI CTPOUTH KpuBbIE 2-ro mopsaka. 5) Hayuutses
HAXOJHUTh YaCTHbIE IPOU3BOJHbIE U HauOOJblIEE U HAaUMEHbIIEe 3HaYeHHE (YHKIHMH JBYX Iepe-
MEHHBIX B 00JIaCTH.

3aganue 1 Beruncnute npenest

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

lmT TS 1My o) }El—3x Txioor M

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

CTPOUTH UX I'paduKu
3 2

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

1+ 3x? 2x+3

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

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

3asanue 4 HaliTu yacTHble MPOU3BOIHBIE

1w =2yx + 32322 4y =2 7. r = p’sin*

y y P (Y

y ¥ x x -z

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

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

X

3ananue 5 Halitu HamOoJsbliee 1 HaUMEHbIlIee 3HaUeHHE (PYHKIMU ABYX MEpPEMEHHBIX B 001acTu
1) JTI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-5y  6) z+5=(x-1)"+H(y+2)*
2) I 3x-4y-12<0, 3x+4y+12>0, 3x+12-y>0 a) z=Tx+dy 6) 14-z=(x-2)*+(y-1)*
3) [I: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-3y 6) z+5=(x+1)*+(y-2)’
[lopsaoK BBINOJHEHUS: 1) MPOUYUTATH JIEKLUUIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTHUECKOT0 3aHATHS aHAJIOTHYHO.
dopma OTYETHOCTH: BBIIIOJIHUTD 33JJaHUE B TETPaIU U MOKa3aTh IPEIo1aBaTeio.
3ajiaHus Ui CaMOCTOSATENbHON pabOThI:

3aganue 1 Berunciaurs npez[enm

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

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

3ajanue 2 Jlns yka3aHHbIX (YHKIUN HAUTH aCUMNOTOTHI, HAWTH MPOU3BOJHBIE, HCCIEA0BATh, IO-

CTPOUTH UX I'paduKu
2 4

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

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

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

o’u 0’u y
> =0, ecu u=arctg —.
ox oy X
PexoMeHnganuu 1no BbINOJHEHUIO 3aJaHUN U MOJITOTOBKE K MPAKTUYECKOMY 3aHATHIO:
PaCCMOTpeTB IMIPUMEPLI BBINTOJIHECHUA aHAJTOTMYHBIX SaI[aHI/Iﬁ, IMPUBCACHHBIC B JICKIIUAX, B OCHOBHOH U
JIOTIOJIHUTENIbHOU JIuTepatype. [loAroToBUTh BOMPOCH! MPETO1aBaTENIO.
OcHoBHas nuTeparypa
[Tucemennsriit, 1. T. KoHcnekt yeknuii mo BeIciiel mateMartuke : moyHbid kype / 1. T. Ilucemen-
HbIit . - 10-¢ w31, ucnp. - M.: AUPMC-TIPECC, 2011. - 608 c.
JlononHuTENbHAS IUTEPATYypa
Hanxo, I1. E. Beiciias marematuka B ylpakHeHUsAX U 3a1adax. B 2 4. YU.1 :yuyebHoe nocobue ais
By30B / II. E. lanko, A. I'. [TomoB, T.5. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bex",: Breicuras
mkoJta, 2003 - 304 c.
KoHTpoJibHBIE BOIPOCHI JUISl CAMONIPOBEPKHU
KaxoB nopsiiok neiictBuii npu BeraucieHuu npenena? Kakue MmatemMaTHdeckre HEONpeneIeHHOCTH CYIIecT-
By1oT? ChopMynupyiiTe npaBuiia ajisi PaCKPhITHS HEONPEACICHHOCTEH. 3aMuIInuTe TaOIHIly POU3BOIHBIX U
npapmwia auddepennnpoanus. KakoB anroputM ucciiefoBanus QyHKIUH? B yeM oTindmMe HaXOoKICHHS
YaCTHBIX MPOU3BOIHBIX (PYHKIMH HECKOJIBKHX IMepeMeHHBIX? KakoB MOpsIoK NeHCTBUI NPU HAXOXKICHHH
HanOOJbIIEro U HAMMEHBIIEr0 3HAYeHHs (PYHKIIMU JIBYX MIEPEMEHHBIX B 3aJaHHOI o0nacTu.?

3amanue 5 [1okaszate, 4TO

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

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

3aznanue 1 Haiitu HeonpeeneHHble HHTETPalbl

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

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

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

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

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

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

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

COS X

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

N
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3ananue 4 HTerpupoBath crielualbHbIe KIacChl (PyHKIUN

X x+2 3x° +2x+1
d. d.

Ix—zx Ix3—2x2 g j(x+1)2(x2+1) I\/E

cos’ xdx J- dx

J- x+1 J-x+\/—+\/_
\/3x+1 x(1-¥x)

4 .
J.cos xdx J.smzxcos3xdx J.

2
sin” x X 53X

sin —cos” —
2 2

3asanue 5 BoruncnuTh onpeneaeHHbIi I/IHTerpan

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

dx4J.

sin/xdx 5. J'\/_i

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

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

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

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

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

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

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

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

HOBHOU U JOTIOJHUTENBHON auTeparype. [IoAroToBUTH BOPOCHI NPENOAABATEINIO.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

pemuTh ux. s kaxaoro 3amnucarh 0011Iee perieHne
2

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

v cosx

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

10. y' +y=x+2e"y" -6y’ +8y =e" +e*

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

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

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

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

KoHTpoJibHBIE BOIPOCHI JUISl CAMONIPOBEPKHU

1. [Mepeuncnure Tumsl quddepeHIanTbHIX YpaBHEHHH MEPBOrO MOPsIKA.

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

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

5. Uto Ha3biBaercs mudpepeHInanbHbIM YpaBHEHHEM ?

6. Uto HaspIBaeTcs o0IIMM perieHreM quddepeHInaabHbIX YpaBHEHU?
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IIpakTuyeckoe 3ansaTue NeS DnemeHTsl kKoMOuHaTOopuKu. Kitiaccuueckoe ompeneneHue BeposiT-
HOoCTH coObITHs. [IpousBenenue u cymma coobiTuil. Anredpa coobituil. dopmyna nosHOM BeposT-
HocTH U (popmyna baiieca. HezaBucuMble MOBTOPHBIE UCTIBITAHUS.

[lenb: Hayuuthcss mpuMEHSTh MPU PEIICHUM 337a4 AJIEMEHTH KOMOMHATOPUKH, KJIACCHYECKOE
OTpe/ieNieHUue BEPOSATHOCTU COOBITHS, TEOPEMBI POU3BEICHUE U CYMMBI COOBITHH, (hopMyy HOJI-
HOM BeposiTHOCTH, (hopmyny baiieca.

3ajanue Pemuts 3amaun

1) 8 pa3nMUHBIX KHUT PacCTaBIAIOT Hay/Aa4dy Ha OAHOH monke. HaliTu BepOsSTHOCTH TOTO, YTO JIBE OMpe-
JefIeHHbIe KHUTH OKaXYTCSl PAIIOM.

2) BeposiTHOCTD MOpa)keHusl MUIIIEHH JIJIsl HEKOTOPOTo cTpenika paBHa 2/3. Eciau npu nepBoM BEICTpene
3a(pUKCHPOBAHO TOMAJaHUE, CTPEIOK IMONydaeT MpaBO Ha BTOPOW BBICTPEI 1O IPYroi MuiieHd. BeposT-
HOCTbH TTOpaKeHUsI 00enX MUIICHEH MpH ABYX BhicTpenax paBHa (.5. Haliante BeposSTHOCTH MOpPaKeHHS BTO-
POl MUILIEHH.

3) /IBoe UrpatoT B UTPY: U3 SAIMKA C TpeMs OelbIMU U 4 YepHBIMH IapaMH IT00YepeTHO Hayaady BbIHU-
MaloT mapkl 0e3 Bo3BpalieHus. [Io0eUBIIUM CUUTAETCS TOT, KTO MEPBBIM BHITAIIUT Oenblil map. Haitu Be-
POSITHOCTD BBIMTPHIIIA [Tl UTPOKA, HAYMHAIOMIETO TIEPBBIM, H JIJISI HTPOKAa, HAYMHAIOIIET O UT'PY BTOPBIM.

4) Cpenu mocTymnamwmmx Ha cOopKy aeraiei ¢ nmepeoro cranka 0.1% OpakoBaHHBIX, co BTOporo - 0.2%,
¢ Tperbero - 0.25%, ¢ gyerBepToro - 0.5%. IIpon3BOANTENBHOCTH WX OTHOCATCS Kak 4:3:2:1. Basitas Haymagy
JleTallb OKa3ajach CTaHIapTHON. HaliiuTe BEpOsSTHOCTh TOrO, YTO OHA U3rOTOBJIEHA HAa TPETHEM CTaHKE.
[Topsa10K BBINOJTHEHUS:

1) Beinenutb ocHOBHOE cOOBITHE 3a1auu. ONPeNenuTh, IPOCTOE 3TO COOBITHE HIIM COCTABHOE (CII0IKHOE).
2) Ecnu ocHOBHOE COOBITHE IPOCTOE, HCIIOIH30BAThH KIIACCHUYECKOE ONpEelICHIE BEPOSTHOCTH COOBITHSI.
3) Ecnu ocHOBHOE COOBITHE CIIOKHOE, ONPEACIUTh BHJ U KOIUYECTBO 3JIEMEHTAPHBIX COOBITHHA, YCTaHO-
BUTbH COOTHOIICHUS MEKIY HAMHU.
4) CocTaBUTh anredpanveckoe BeIpakeHUE, CBA3bIBAIOIICE OCHOBHOE U 3JIEMEHTAPHOE COOBITHS.
5) HaliTi BepOsITHOCTH 3JIeMEHTAPHBIX COOBITUH.
6) Ha ocnoBanuu 1.11. 3,4,5 BEIOpaTh HY)KHYIO (OpPMYITY.
dopma OTYETHOCTH: BBINOJHUTH 33JJaHUE B TETPAJU U MMOKA3aTh MPENOAABATEIIO.
3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
1. B HHCTpyMEHTaIbHOM SIIMKE HAXOMUTCS 15 cTaHmapTHBIX U 5 OpakoBaHHBIX AeTanei. W3 simuka Hayrazn
BBIHUMAIOT OAHY AeTaib. HaliTh BEPOATHOCTB TOr0, YTO ATA ACTajlb CTAaHAAPTHA.
2. Maurplm, He yMEIOIIUI YUTATh, pacKIaasIBacT B psaa kaprouku ¢ Oyksamu A, T, E, @, H, O, K. Haiinure
BEPOSATHOCTH TOT0, UTO OH CIy4aifHO BBUTOKUT ciioBo "KOH®DETA".
3. Habupas HoMep TenedoHa, aboHeHT 3a0buT 3 TocenHrne NUQphL. W, MOMHS JHIIb, YTO OHU Pa3IHn4HbI,
HayaJl HabupaTh UX Hayaady. HaliTu BepoATHOCTH TOr'0, YTO OH C IIEPBOIO pa3a HabepeT HYKHBII HOMEP.
4. bBubauoTeyKa COCTOMT U3 JECATH PA3INYHBIX KHUT. [IATh KHHT - JIETEKTUBBI, TPH - IIPUKITIOYCHUS, [IBE -
¢danTacTukyu. Hayran BeiOpanbl Tpu KHUTH. HallTH BEpPOSITHOCTH TOTO, YTO @) 3TO KHHUTH O MPHKIIOYCHUSX;
0)1Be (paHTACTUKU U OHA TTPUKITFOUCHHSL.
5. B uexe ycr B npubope uMeercs Tpu He3aBUCHMMO YCTaHOBIICHHBIX CUTHAIHM3aTopa 00 aBapuu. BeposT-
HOCTb TOT'O, 4TO B CIy4ac aBapuu cpaboTaer nepssaiid paBHa 0.9, Bropoii - 0.7, Tperuii - 0.8. Hafiaure Bepo-
SATHOCTH TOT'0, YTO TIPH aBapHu He CpaboTaeT HU OJMH CHTHAIIN3aTOoP.
6. Ormpenennte BEPOSTHOCTh TOTO, YTO B3fATas HayAady JAeTallb OKa)KETCS BBICIIErO KadecTBa, €ClU U3-
BeCTHO, 4TO 4% Bcell IpoMyKIKHU sBIsieTcs: OpakoM, a 3/4 Bcex HeOpaKOBAaHHBIX W3JIEIHHA SBISETCS TMPOITYK-
el BBICIIIETO KayecTBa.
7. BeposATHOCTh TOpa)KeHUs MUIICHU Ui HEKOTOPOro cTpenka paBHa 2/3. Ecnu mpu mepBoM BBICTpele
3a(pUKCHPOBAHO TOMAJaHUE, CTPEIOK IMONydaeT MpaBO Ha BTOPOW BBICTPEI 1O IPYroi MuieHdu. BeposT-
HOCTbH TTOpaKEHUsI 00enX MHUIICHEH MpH ABYX BhicTpenax paBHa (.5. Haiiante BeposSTHOCTD MOpaskeHHsI BTO-
POl MUILIEHH.
8. CTpenok mpOou3BOAUT OJIUH BHICTPET B MHILEHB, COCTOSIIYIO M3 TpeX 30H. BeposTHOCTh monagaHus B
nepByto 30Hy paBHa 0.2, Bo BTOpyto - 0.15,. B TpeThio - 0.1. HaiituTe BEPOSTHOCTH IMpoOMaxa 1o MHUIIICHH.
PexoMeHnanmuy rno BbIMOJHEHUIO 3aIaHUN U MOJTOTOBKE K MPAKTUYECKOMY 3aHSATHIO:
Belyants mopsaoK AEHCTBUIM TPH ONPENEICHUN KOJWYECTBA OJArompUsTHBIX M KOJMYECTBA BCEX
BO3MOYKHBIX MCXOJIOB. PaccMOTpeTh mpuMeEphl BBIOJIHEHWS aHAJIOTHUYHbBIX 33JIaHHi, TPUBEICHHBIE
B JICKLIMSX, B PEKOMEHIYEMbIX HCTOYHUKAX, B OCHOBHOW M JOMOJHUTENbHOU suTeparype. [loaro-
TOBUTH BOIPOCHI IPENOAABATEIIO.

OcHoBHas nuTeparypa
[Tucemennsbiy, [. T. Koncnekr 3161(111/1171 1o BeIcIIeH MaTemaTuke : mojueii kypc / JI. T. [lucemen-
HbIH . - 10-e u3a., ucnp. - M.: AUPUC-TTPECC, 2011. - 608 c.
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JlononHuTENBHAS IUTEPATYypa
1) Manko, I1. E. Beicmas maTemMaTHKa B yIpaKHEHUsX U 3a7adax. B 2 4. U.2 :yueOHOE mocobue st By30B /
I1. E. Janko, A. I'. ITonos, T.4. KoxeBHuKOBA. - 6-¢ u31. - M.: "Onuke 21 Bek",: Beicurik., 2003 - 304 c.
2) Jlapuonosa, O.I'. BepositHOCTE ciy4aiiHOTro coObiTHsA. Meromuueckue ykazanus / Jlapuonosa O.I., ['es-
paceBa C.A.. — bparck: I'OY BIIO «bpl'V», 2008.- 48 c.
3) Jlapuonosa, O.I'. MaTemarndeckas craructuka: yueo. mocoodue / O.I'.Jlapuonosa, C.A. I'eBpaceBa. — 3-¢
u3g. nepepab. u nom. — bpatck: [OY BIIO «Bpl'Y», 2008. — 66¢.
KoHTpoJibHBIE BOIPOCHI JUISl CAMONIPOBEPKHU
1. DneMeHThI KOMOMHATOPHKH: NIEPECTAHOBKH, COUCTAHMS, pa3MeIlleHHs (ONpeIecHus], BBIYUCIICHHE).
2. OnbIT, COOBITHE, BUBI COOBITHH, 3aBHCUMOCTb, COBMECTHOCTD (ONIPECIEHUS, TIPUMEPHI).
3. Kitaccuueckoe ornpeieneHue BEpOsTHOCTH COOBITHSI.
4. AnreOpa coOBITHH: IPOCTOE COCTABHOE, CyMMa, MPOU3BE/ICHHE.
5. lNonnas BepositHOCTE. @opMmyina Baiieca (ycrmoBus npumMeHeHus, (GOPMYIIbI).
6. [ToBTopenue ucnbiTanuii: popmyna beprymnu, Teopembr MyaBpa-Jlamnaca (yci. npuMeHeHus, HOPMYJIbI).

9.2. MeTonnueckne yKa3aHus M0 BbINOJHEHUI0 KOHTPOJILHOI padoThl

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

Haubonee npoayKTUBHOM SBJIIETCS CaMOCTOATEIbHAsI paboTa B OUOIMOTEKE, I€ TOCTYITHBI
OCHOBHBIE U JIOTIOJIHUTEIbHbIE TI€YAaTHBIE U AIEKTPOHHBIE UCTOYHUKH.

[Ipu BBINOJIHEHUU MPUBEICHHBIX BBIIIE PEKOMEHAALMNA MOArOTOBKA K 3a4€Ty U 3K3aMEHY
CBEETCA K MOBTOPEHUIO M3YYEHHOI'O U COBEPIIEHCTBOBAHUIO HABBIKOB NPUMEHEHHS] T€OpEeTHYe-
CKUX IOJIOKEHUH U Pa3IMuHbIX METOJIOB PEIIeHUs K CTAaHIApTHBIM U HECTaHIAPTHBIM 3aJJaHHSIM.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM, UCIIOJIb3YEMBIX ITPU
OCYUECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLLECCA 11O JUCHUIIJINHE

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

3. AnTuBHpYcHOe nporpammHoe odecneuenue Kaspersky Security;
4. Adobe Reader.

11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM
JJIS1 OCYIECTBJIEHUSA OBPA3OBATEJIBHOI'O NPOLECCA ITO JMCIUIIVIMHE

Buo Haumenosanue Ilepeuensv ocnoenozo 0d6opyoosanusn No JIk, Nell3
3aHAmu ayoumopuu
1 2 3 4
JIk Jlexumonnas / cemunap-
cKas ayJIUuTOpus i i
113 Jlekumonnast / cemuHap-
cKas ayJIUuTOpus i i
Kp O6opynosanue 10 I1K 1i5-
U3 Mol 2500/H67/4Gb (monutop TFT19 i
- Samsung); mpuntep HP LaserJet
P2055D
Oo6opynosanue 10 I1K i5-
2500/H67/4Gb (monutop TFT19
CP 13 el Samsung); npunTep HP LaserJet i
P2055D
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Ipuiaoxenne 1

®OHJA OHEHOYHBIX CPEACTB AJs NIPOBEJAEHUSA
IMPOMEXYTOUYHOMW ATTECTAIIUM OBYYAIOIUXCA MO TUCIUIIJINHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne JJleMeHT
KoMmme- | komme- | Pasznen Tema DOC
TEHUUM | TEHUHUH
OIIK-2 1.1 Marpuupl, OCHOBHBIE TIOHATHS, BHIbI WnausuayanpHoe 3a1aHue
CIoco0- s MaTpHull, 1eHCTBHS HaJl MaTPHUIIAMHU. UnnusunyansHoe cobece-
HOCTE © noBaHue. Tect
nprMe- 5 1.2 Onpenenurtenn 2-ro u 3-ro nopsaxos, nux | VHAMBHIyaIbHOE 3aaHHE
HSTh CO- w CBOWCTBA M BHIYHCIICHUS. WnnuBuyansHoe cobece-
g nosanue Tect
OTBETCT- z - T
BYIOLLIHIA ) 1.3 CucreMbl TuHEHHBIX anreGpandecKux HINBUAYAJILHOE 3a1TaHNC
> ypaBHEHHH, OCHOBHBIE MTOHATHS, (POPMYJIbI WnpuBuyansHoe codece-
¢buznko- Q JIOBaHHe
atea ; Kpawmepa, meton I'aycca.
M -
. 1.4 Bekropsl, ocHOBHBIE TIOHATHS. CHcTeMa WnpuBuyansHoe codece-
TUYCCKUH 3 o OBAHIE
s KOOpJIMHAT Ha MPSMOH, Ha IUIOCKOCTH, B TIPO- A
aimapar, = crpasctBe. JIMHEHHbIE ONepaIiy Haj BekTopa- | 1eCT
METObL = MH, HX CBOICTBA.
axajnsa u l: 1.5 CxanspHoe, BEKTOPHOE U CMEIIAHHOE WnausuayanpHoe 3a1aHue
Mozaem- — HPOM3BEIEHHE BEKTOPOB, UX CBOHCTBA H BbI- WnpuBuyansHoe codece-
TCOPCTH- 2.1 ®OyHKIHUA, OCHOBHEBIE TIOHATHS, CITOCOOBI WumuBuayansHOe cobece-
YeCKOro u 3aaHus, npenes GyHKIUU, MaTeMaTHYeCKHe JIOBaHUE
9KCIIEPH- HEOIPEIeICHHOCTH U UX PAaCKPBITHE. Tecr
MEHTATb- 2.2 beckoHeyHO Majble (DYHKIIMHU, UX CPaB- WnpuBuayansHOE 3a1aHNE
HOT'O HC- HeHue, 1-i u 2-i 3aMeuaTeIbHbIe MPeesl, WNunuBuyansHOe codece-
CleoBa- TabJMIa SKBUBAJICHTHOCTEH U ee puMeHeHue. | poBaHue Tect
HHS TIpH 2.3  OnpHOCTOpOHHME MpPEIENbl, HEIPEPHIB- WNunuBuayansHOe 3a1aHue
CIIICHIM HOCTH (DYHKIMU. ACHUMIITOTHI rpaduka QyHK- WNunuBuyansHoe cobece-
p LIUH. JIOBaHUE
KCIIEpHU-
SKcIep 2.4 3agauu, NpUBOAAIIUE K TIOHATHIO POU3- Tect
MCHTaJIb- BonHOW. [IponsBoaHas (yHKIUH, ONpeaese-
HBIX 3a- HHE, TEOMETPUYECKHI U MEXAHUYECKHI CMBICI
Aaq MIPOU3BOJHOM,

2. MareMaTUYECKU aHaIN3

2.5 TIpauna muddepeHunpoBanus, npous-
BOJIHAS CJIOKHOW (DYHKITMH, TAOJIHIIA TIPOH3-
BOJTHBIX OCHOBHBIX 3JIEMEHTapHBIX (DYHKITHH.

WnpuBuayansHOE 3a1aHNE
WNunuBuyansHoe cobece-
JIOBaHHE

2.6 IIpousBoaHBIE BBHICIIUX MOPSIIKOB.

WnauBuayansHoOe 3a1aHNe

2.7 OcHoBHbIC TeopeMbl nudhepeHIaTbLHO-
T'0 UCUUCIICHUS

Tect

2.8 HeoOxonumble U IOCTATOYHBIE YCIIOBHS
MOHOTOHHOCTH H KCTpeMyMa (pyHKIIUH

WnpuBuayansHOE 3a1aHNE
WNunuBuayansHOe cobece-
JIOBaHHE

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

WnpuBuayansHOE 3a1aHKE
WNunuBuayansHOe cobece-
JIOBaHHE

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

WnpuBuayansHOE 3a1aHNE
WNunuBuayansHOe cobece-
JIOBaHHE

2.11 ®ynxmmu, 3agaHHble HeasBHO. Kpussie 2-
TO MOPSIIKA: OKPYKHOCTb, 3JUIUIIC, THUIIepOoIIa,
napaboa.

WnauBuayansHOE 3a1aHNE
WunuBunyansHOe cobece-
JIOBaHHE

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

WnpuBuayansHOE 3a1aHNE
Bomnpocsr k 3auety

2.13 YactHble npou3BoAHbIE 1-r0 U 2-T0 10-
psnka, Hanbonbiiee 1 HanMeHblliee 3HAUEHHE
(YHKIMHU IBYX IIEPEMEHHBIX B OOJIACTH.

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

WnpuBuayansHOE 3a1aHKE
Bonpockl k 3auety

2.15 OcHoBHbIE METOIBI HHTETPUPOBAHUS: TIO
4acTsAM U IOJICTAHOBKOH.

WnauBuayansHOE 3a1aHNE
Bonpockl k 3auety

2.16 ParmonanbsHble ApOOH, OCHOBHBIE TIOHSI-

tust. [Ipocrelimme apoOH, MX MHTETPUPOBAHUE.

AJITOPUTM UHTETPUPOBAHUS PALIMOHATIBHBIX
JpoOei.

WnauBuayansHOE 3a1aHKE
Bomnpocsr k 3auety

2.17 UHTerpupoBaHre HEKOTOPHIX UPPALIUO-
HAJIBHBIX ¥ TPUTOHOMETPHUUCCKUX (DYHKITHH.

WnauBuayansHOE 3a1aHKE
Bonpock! k 3auety

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

WnpuBuayansHOE 3a1aHKE
Bomnpocsr k 3auety

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

WnauBuayansHOE 3a1aHKE
Bonpockl k 3auety

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

WnpuBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIIPO-
CBI

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

WnauBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIIPO-
CBI

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

WnpuBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIIPO-
CBI

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

WnpuBuayansHOE 3a1aHNE
DK3aMeHallMOHHbIE BOIIPO-
CBI

3. TCOpI/Iﬂ BCpOﬂTHOCTCﬁ N MaT€MaTH4YCCKasl CTaTUCTHKA

3.1 DnemeHTH KOMOUHATOPUKH: OCHOBHBIE
OITpeIeIeHus], Ba NMpaBHja KOMOHMHATOPHKH.

WnpuBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIPO-
CBI

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

WnpuBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIIPO-
CBI

3.3 Aunre0pa coowrtuii. [IponsBeneHue u
CyMMa COOBITHH.

WnpuBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIIPO-
CBI

3.4 ®dopmyna MOIHON BEPOATHOCTH U Gop-
Mynsl baiteca.

WnpuBuayansHOE 3a1aHNE
DK3aMeHallMOHHbIE BOIIPO-
CBI

3.5 He3aBucumMble NOBTOPHBIE UCIIBITAHUS.

WnpuBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIIPO-
CBI

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

WnauBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIIPO-
CBI

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

WnpuBuayansHOE 3a1aHNE
DK3aMeHallMOHHbIE BOIIPO-
CBI

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

WnpuBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIIPO-
CBI

3.9 Cratuctuueckue OlEeHKHU apaMeTpoB
reHepaIbHOM COBOKYITHOCTH

WnauBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIIPO-
CBI

3.10 Cratucrtudeckue pacueTsl B podeccuo-
HaJIBHOU cepe

WnauBuayansHOE 3a1aHKE

33



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

Ne Kommeren 9K3AMEHALIMOHHBIE BOITPOCHI Ne w
HAUMEHOBAaHHE
n/n 1 cemecTp
Kon Onpenesienune pasnaena
1 2 3 4 5
1. OIIK-2 1. MaTpwuiibl, OCHOBHBIE ITOHSATHS, BUIbI 1. Jluneiinas u

CIIOCOOHOCTH TIPH-
MEHSATH COOTBETCT-
BYIOIIMH (pr3uKO-
MaTeMaTUYeCKUun
anmapar, METOIbI
aHan3a U MOJICIIH-
pOBaHUsI, TEOpETHU-
YEeCKOro U DKCIIe-
PUMEHTAILHOTO
WCCIIeIOBAHUS TIPH
pEIlIeHNH dKCTIepH-
MEHTAJIBHBIX 3a/1a4

MaTpHIl, IeWCTBUS HaJl MATPUIIAMHU.

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

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

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

5. CkamsipHoe, BEKTODHOE W CMEIIaHHOE
MPOU3BEICHUE BEKTOPOB, UX CBOWCTBA U BbI-
YHCIICHHE.

BEKTOpHAs anredpa

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

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

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

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

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

11.TTpousBoaHbIE BBICIIHMX ITOPSIKOB

12.0cHoBHBIE TeopeMBI au( G epeHITHaTBEHOTO
HCUHCITCHHSI

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

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

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

2. MaremaTtnue-
CKHUH aHaINu3

34




Ne n
Ne Komnerenuuu BOITPOCHI K 3AYETY
HANMEHOBA-
n/n 2 cemecTp
Kon Onpenenenne Hue pasjena
1 2 3 4 5
1. OIIK- | cnocoGHOCTE 1. ®ysxnum, 3amannble HesBHO. KpuBBIE 2-TO MOPSAIKA: OK- 2. Marema-
2 TPUMCHATD PYXXHOCTb, JJIIHIIC, TUIIEpOOIIa, mapadora. TUYECKUHN
COOTBETCT- 2. OyHKIUMM HECKOJNBLKHX IIEPEMEHHBIX, OCHOBHBIE IIOHATHs, | AHAIIU3
BYrOIHH - 00J1aCTh OTpe/ieNeHNs], TEOMETPUIECKUI CMBICII.
3HUKO-
MATEMATHYC- 3. Yacrusle npoussoansie 1-ro u 2-ro nopsaxa, HauGonbiee u
. HavMeHblIIee 3HaYeHHe (DYHKIMY IBYX NEPEMEHHBIX B 00JIaCTH.
CKUIii anmapar,
METOJIbI AHA- 4. HeonpeneneHHbI HUHTErpan, oOnpeseieHue, CBOMCTBA, Tab-
JM3a U MOJIe- JIMIIA OCHOBHBIX HHTEIPAJIOB.
JIUPOBAHMS, 5. OcHOBHBIE METO/BI MHTEIPUPOBAHHUS: 110 YaCTAM M IIOJICTA-
TeopeTuye- HOBKOH.
CKOT'0 M 3KC- 6. PaunvonanbHble ApOOHM, OCHOBHBIE TOHATUSA. Ilpocreifmme
NCPUMEHTAJIb- | npoOH, MX MHTETPUPOBAHHE. AJITOPUTM HHTEIPHUPOBAHHS PAIHO-
HOI'0 UCCICNO- | HaJILHBIX IPOOCH.
BaHus IpH 7.  VIHTerpupoBaHHE HEKOTOPHIX HPPAIMOHAIBLHBIX H TPHUTOHO-
PCHICHUH SKC= |\ orpprgecknx (yHKIWHIA.
TeprUMEHTaIb- ™ .
HBIX 3714 8.  OnpeneneHHblii HHTErpaIl: ONpEJENEHNE, CBOMCTBA, (GOpMy-
na Herorona-JIeliOHUIIa, METOABI HHTEIPUPOBAHMSI.
9. JluddepenumanbHble ypaBHEHHs, OCHOBHBIE TIOHATHS, IU(-
(epeHIMaNbHBIE YpaBHEHHs |-T0 MOpsAKa C pa3/IeNIeHHBIMH U pa3-
JIEIISTFOIMIMUCS] TTepEeMEHHBIMH.
10. Opnnoponnsie u nuHelinbe MU(PEPEHIHATBHBIE yPABHEHUS
1-ro nopsinka. Auddepennmansupie ypaBHeHus: bepaymm.
11. Teopus nuHelHbIX OAHOPOAHBIX JU(PEPEHIMATBHBIX yPaB-
HEeHUH 2-T0 MopsiIKa C MOCTOSTHHBIMH KO3()(HUIINEHTaAMH.
12. Teopuss nuHEHHBIX HEOAHOPOAHBIX AU(PEpEHIMATBHBIX
ypaBHEHHH 2-T0 NOPSAKA C TOCTOSHHBIMUA KO PUITUEHTaAMU.
13. Teomerpuueckue NPUIOKEHHS ONPEIEIEHHOrO HHTErPaa.
14. ®ynxuun, 3anaHHble HesBHO. KpuBble 2-ro MOpSIKA: OK-
PYKHOCTb, DJUIMIIC, TUIIEpOOIIa, mapadona.
15. ®OyHkuum HeCKONBKUX IIEPEMEHHBIX, OCHOBHBIE IIOHSTHS,
00J1aCTh ONpe/IeNeHNs], TEOMETPUIECKUI CMBICII.
YacTHble npon3BoaHbIe 1-r0 U 2-ro nopsiaka, Hanbonbiree u Hau-
MeHblIIee 3HaueHHe (YHKIMU IBYX NEPEMEHHBIX B 00JIaCTH.
Ne
Ne KomnereHuuu 9K3AMEHAIIMOHHBIE BOITPOCHI
W HAaNMeHOBaHHe
n/n 3 cemecTp
Kon Onpenenenne pasieJia
1 2 3 4 5
1. OIIK-2 1. DneMeHTH KOMOMHATOPHKM: OCHOBHEIE ompenenenus, | 3. Teopus Be-
CII0COOHOCTD JIBa MPaBUJIa KOMOWHATOPHKH. pOSITHOCTEN U
TIPUMCHSTH 2. CryuaiiHsle COOBITHS, MX BHJBI, KJacCHUecKoe ompene- | MaTeMaTHye-
COOTBeTqu') JIeHHe BEPOSATHOCTH COOBITHSL. CKasi CTaTUCTH-
ByrOUIMH Qusu- - -
KZ:O 3. Anre6pa coObItuii. [IponsseneHre U cyMMa COOBITHIA. Ka
MaTeMaTuye- 4. ®dopmymna noHoil BepossTHOCTH U hopMyibl Baifeca.

CKuil anmapar,
METO/bI aHAJIH-
3a ¥ MOJIENH-
poBaHus, T€Oo-
PETUYECKOro U
SKCIEPUMEH-
TaJbHOTO UC-
CJIEIOBaHUS
IIPU PELICHUU
SKCIEPUMEH-
TaJbHBIX 3a7a4

5 . HesaBucumeie TOBTOPHBIC UCIIBITAHUA.

6. Cnyuaiinass BenuuuHa. OcCHOBHbIE TOHSATUA. DYHKIUS
pacnpenesieHus U QYHKIUSA IUIOTHOCTH PACIIPEICICHU.

7. Tlpenmer ¥ 3amauu MareMmaTHueckoil cratucthku. Oc-
HOBHBIE 00BEeKTHI U MOHATHA. COOp MHPOPMAIUK U TIEPBUY-
Hast 00paboTKa BHIOOPKH.

8. Craructudeckue pacueTsl B mpodecCOHaIbHOM cepe

9. CTaTUCTHYECKUE OIICHKHU nmapaMeTpOB reHepa.nLHoﬁ CO-
BOKYITHOCTH

10. Yncnopble XapakTEpUCTHKU CITydaiiHOW BETMYMHBL 3a-
KOHBI pacrpeielIeHnsl HeIIPEephIBHOM CTydaifHON BETUYMHBL.
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3. Onucanue nokasarejeil M KpUuTepueB OLleHUBAHUS KOMIIeTEHIIUMH

IHoka3zarean Ouenka Kpurtepuun
3nate OIIK-1 CBOOOJHO M YBEPEHHO HAXOJIHUT JIOCTOBEPHBIE HCTOUHUKH
- BUZBI U CrielU(HUKY UCTOYHUKOB nHpopManum, onepupyeT MpeaoCcTaBIeHHOH HH(opMaIneH,
JIOCTOBEPHOM MaTeMaTHYECKOMH OTJIMYHO BJIaJieeT HaBbIKAMH aHaJM3a U CHHTE3a HHOopMa-
nHpopmanmy, (yaeOHUKH, yaeo- LMK, 3HAET BCE OCHOBHBIE METOBI PELIeHHs Po0IIeM, npe-
HBIE TOCOOHS, KOHCIIEKTHI JIEKIIHH, JTyCMOTPEHHBIE Y4eOHOW MPOrpaMMOi, 3HAET THITUYHbIE
WHTEpHET, HAYYHBIE CTaTbH). OTIUYHO | OIWMOKK ¥ BO3MOKHEIE CIIOKHOCTH TIPU PELIEHAU TOW I
- OCHOBHBIE MaTeMaTH4YeCKHe Mo- WHO# 1Tpo0IieMBbl 1 crioco0eH BBIOpaTh U 3()h(HhEeKTUBHO pUMe-
HSTHUSL ¥ METOJIBI HCCIIEIOBAHUS, HUTH aJIKBATHBIN METOJI PEIICHNS] KOHKPETHOH POOIIeMbI
0COOEHHOCTH UX IPUMEHUMOCTH B win yaeOHol 3aia4n. JIeMOHCTpHUpPYeT Ha BEICOKOM YPOBHE
Pa3HbIX HAy4YHBIX 00JIACTSX, CIe- HaBBIKH BBITIOJIHEHUSI PACYETOB U BhIUMCIEeHUH. ['paMoTHO
UKy MaTEMaTUYECKUX CUMBO- HCMONB3YyeT MPH 3TOM BO3MOXKHOCTU BBIYUCIUTENBHBIX yCT-
JIOB. POMCTB ¥ MHPOPMAIMOHHBIX TEXHOJIOTUH.
YmersOIIK-1 B GonbimHCTBE CitydaeB CriocoOeH BBISIBUTH JOCTOBEPHEIE
- OCYIIECTBJIATH IIeJI€HANIPaBIICH- WCTOYHUKU MH(POPMALUH, 00padoTaTh, aHATM3UPOBATH U
HBII ITOUCK MaTeMaTHYECKOW MH- CHHTE3UPOBATh MPEIIOKEHHYIO HH(OpMAIHIO, BHIOPATh Me-
(hopManuu; UCHONIb30BaTh pa3Iny- TOJ| pelIeHusI IPOOIEMBbI M PEeHInTh ee. Jlomyckaer enuHnY-
HBIE UCTOYHUKH UH(OpMALIUH B Xopouo HBIE CEphE3HbIE OUIMOKK B PEIICHUH MTPOOJIEM, HCIIBITHIBAET
cBoeit paboTe; NpOBOIUTH aHAIIH- CIIO’)KHOCTH B PEAKO BCTPEYAIOIINXCS WM CIOXKHBIX CIydasx
THUYECKHe 0030pbl HH(pOpMaIHu: petieHus mpobieM, He 3HAeT THITMYHBIX OIIMOOK U BO3ZMOXK-
CTPYKTYpHPOBaTh, MUHIMU3UPO- HBIX CIIOKHOCTEH MY PEIICHUH TOW MJIM UHOW POOIEMBI.
BAaTh, BBIJCTATH [VIABHOE, YCTaHAB- JIeMOHCTpHUpPYET Ha IOCTATOYHOM YPOBHE HABBIKH BBIIIOJTHE-
JIUBATh CBS3H MEXIy 0a30BBIMU HUS pacyeToB U BhIYMCIEHUH. V3penka HCIoNb3yeT MpU 3TOM
3JIeMEeHTaMU. BO3MO)KHOCTU BBIYHCIUTENBHBIX YCTPOHUCTB U HH(pOpMAIIH-
- Ha OCHOBE HaWJICHHOM HH(pOopMa- OHHBIX TEXHOJIOTH.
LMK BBIOMPATh ONTUMAJIBHBIN CIIO- Jlonmyckaer omMOKH B ONpeIeNIeHNH JOCTOBEPHOCTH UCTOY-
co0 pelreHust MaTeMaTHIeCcKOH HUKOB MH(pOpMaIyy. JJeMOHCTpHpYeT Ha HU3KOM YpOBHE
1poONEMbl MITH 33/1a4H1; aHAITH3H- VioBie- CIIOCOOHOCTh MPUMEHATH TEOPETHICCKHIE 3HAHUS K KOHKPET-
pOBaTh MOJYYECHHBIE PE3YNBTATEI U HOMY (paKTHUECKOMY Marepuaiy. B oTAenbHbIX cirydasx cro-
AcIaTh Ha X OCHOBC BBIBOJIbL. TBOpH- co0eH IpaBUIBHO PellaTh TOJIbKO THIIMYHbIE, Hanbosee yac-
- TPaMOTHO IIPUMEHATH OCHOBHBIE TEJILHO TO BCTpEYArOLIHecs Mpo0iIeMsl, 3a/1a4i B KOHKPETHO# o0ac-
MaTeMaTU4YCeCKUE CUMBOJIBI, TIOHSI- TU. JIeMOHCTpHpYyeT Ha HU3KOM YPOBHE HaBBIKH BBITTOJTHEHUS
THA 1 MCTOJbI UCCIICIOBAHUA. pacyeToB M BEIYUCIECHUH.
BaagersOIIK-1 HecnocobeH ocyIeCTBIATh IIOUCK HEOOX0aUMOl HH(OpMa-
- ipueMamu BU3yaJin3aliiy nH- Heynos- | v, 00pabaThiBaTh HH(YOPMALIUIO, HE UMEET HABBIKOB aHAJIH-
(opmaruu: npeacTaBIeHNE B BUIE JeTBOPH- 3a U CHHTE3a, HE 3HAeT METOMIOB PEIlICHHs Mpo0iIeM, 3a1ad, He
rpaduKoB, CXeM, TaOIHII. TeJLHO MOXET pemarh IpodaeMsbl, 3a1a4n. He Bianeer TeXHUKOM
- TCXHUKaMHU BBITIOJITHCHUSA pacuc- BBIUMCJICHU.
TOB Y BBIYUCIICHUH, HABBIKAMHU
MaTeMaTu4eckoil 00paboTKu pe-
3yJIBTATOB U3MEPEHUH U BBIYHCIIE-
HUM, IpeJCTaBICHUS pPe3yabTaToB
B TpeOyeMOM BHJIE. 3ayteno | JlemoHCTpHpyeT OoJee MOMOBUHBI MMOKa3aTenel Ha Joc-
- HaBbIKaMH PEIICHUA 3a1a9 U3 TATOYHOM M BBICOKOM YPOBHE
Pa3HBIX 00JacTeil MATEMaTHKH.
- HaBBIKAMH UCIIOJIb30BAHUS H3Me-
PUTENBHBIX W BBIYHCIUTEIBHBIX
YCTpOICTB, nH(pOpMaIMOHHBIX
TEXHOJIOTUH AJIS BBIOIHEHUS pac-
4eToB, BhMMcIeHui, cocrainenus | He 3aure- | JleMOHCTpupyeT OOJBIIMHCTBO MOKa3aTeliel Ha Hea0C-
n odopmileHHsT PE3YIBTATOB pe- HO TaTOYHOM U KpailHE HU3KOM YpOBHE

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

JucuuminHa MaremaTrka HanpaBiieHa Ha 03HAKOMJIEHHE 00Y4arOIIUXCsl C MECTOM U POJIBIO
MaTeMaTUKU B COBPEMEHHOM MHPE, MUPOBOU KyJIbType U UCTOPUU; HA MOJYyYECHHE TEOPETUUECKUX
3HAHUM U MPaKTUYECKHX HABBIKOB MPUMEHEHHUS CUCTEMbl (PyHIaMEHTaJIbHBIX MaTeMaTHUYECKUX
3HAHUM A1 UIeHTUPUKAIUU, GOPMYIUPOBAHUS U PEIIEHUS TEXHOJOTUYECKUX MPOOIIEM Jeco3aro-
TOBUTENBHBIX U JIepeBOIepepadaThIBalOIUX MPOU3BOICTB, a TAK)KE OCYIIECTBIICHUS MMOUCKA, Xpa-
HeHus, 00paboTKH U aHaln3a UHGOPMALUU U3 PA3IMYHbIX UICTOYHUKOB U IPEJCTABICHUS €€ B CO-
OTBETCTBYIOIIEM BUJIE U JJIS UX JaJIbHEHIIETr0 UCIIOIb30BaHUs B IPAKTUYECKOU eI TENbHOCTH.

W3ydenue nqucuuminabl MaremaTuka npeycMaTpuBaeT:

— JIeKUuH,

— MpPaKTUYECKHUE 3aHATHS;

— KOHTpOJIbHBIE PabOTHI;

— CaMOCTOATEIbHYIO pabOTy CTyeHTa

— 3ayeT, dK3aMeH.

g pukcupoBaHus yCHEMIHOCTH O0y4YeHHs PeyCMaTpUBAETCs 3a4€T U JIBa dK3aMeHa.

B xone ocBoenust paznena 1 «JIuneiinas u BekTopHas anreOpa» CTYIEHTbI JOJKHbBI YSICHUTD
UJed MaTeMaTU4YEeCKOro MOJIEIUPOBAHUS B MPOCTPAHCTBAX PA3HBIX U3MEPEHUI U MPUMEHEHUs Me-
TOJOB JIMHEHHOHN ayireOpbl U TEOPUH BEKTOPOB B PELICHUH 3a/1a4 MPO(GECCHOHATBHON MPAKTUKH.

B xone ocBoenus pasnena 2 «MaremMaTH4eCKUN aHAIN3» CTYAEHThl OCBAaMBAIOT OCHOBHBIE
IIpUEMBbl U METObl IOCTPOCHHUS U aHAJIM3a TUHAMHUYECKHUX MOJIEeH.

B xone ocBoenus paznena 3 «Teopus BEpOATHOCTEN M MaTeMaTHYECKasl CTATUCTUKA» CTY-
JIEHTBI 3HAKOMSATCS C CUTYyallUsIMH CJIy4allHOCTH U 3aKOHOMEPHOCTH U 3aKOHAMHU UX MPOSIBICHUS.

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

B npouecce n3ydeHust JUCHUIUIMHBL PEKOMEH/IyeTCs Ha IEpBOM dTarie 00paTuTh BHUMaHUE
Ha CHelU(pUKY MaTeMaTHYECKHX TEKCTOB M YMEHHE BbIOMPATh METO/Ibl PEIICHUs PA3IMYHBIX 331a4.

OBnazneHue KIIOUYEBbIMU MOHITUSAMHU SIBJIIETCS OCHOBOM YCBOEHHUSI yueOHOTO MaTepuana Io
JTUCLMILINHE.

[Ipu moaroToBke K 3adeTy/sK3aMeHy 0cO00€ BHUMAaHHE HEOOXOJMMO YACIUTHh PEeKOMEHa-
UM U 3aMEYaHMsIM MpernojaBaTesiel, BeAYyUX ayIMTOPHbIE 3aHATHS 110 AUCHUIIIMHE

B nponecce npoBeneHus MpakTUUYECKUX 3aHATUNA MPOUCXOAMUT 3aKperuieHue 3HaHWM, Qop-
MHUPOBaHHE YMEHHI U HAaBBIKOB IIPUMEHEHUS Pa3IMYHBbIX METOJIOB PEIIEHUsI CTaHAAPTHBIX MaTeMa-
THYECKUX CUTYaLH.

CamocrosaTenbHyI0 pad0Ty HEOOXOIMMO HAYMHATh C YTCHHS JICKITUH 1 YICOHUKOB.

B nporecce koHCynpTanuu ¢ npenojaBaresieM oOy4yaroUIuiics BISICHIET HaJln4yKe npo0esoB
B 3HaHMSIX U crioco0ax pelieHus pa3HbIX CUTYaIil.

Pabora ¢ nuteparypoil sSBiseTCS BaXKHEUIITUM JIEMEHTOM B IOJYYEHUH 3HAHUH IO AUCLUI-
muHe. [Ipexne Bcero, HE0OX0IMMO BOCHOJIb30BaTHCS CIIMCKOM PEKOMEHAYEMOMW MO JTaHHOM AMCLH-
IJIMHE JTUTepaTypoil. JONOJIHUTENBHBIE CBEICHUS IO U3y4aeMbIM TEMaM MOYKHO HAaWTH B IEPHOIU-
yecKoil meuatu u MuTepHere.

[IpenycMoTpeHO MpoBeeHUE AYAUTOPHBIX 3aHSATUNA B BUJIE PA3HOOOPA3HBIX TPEHUHIOB U
CUTyalui oOLIEeHHs B COUETaHUU C BHEAYAUTOPHON pabOTOM.
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Ipuioxenune 2

AHHOTALIMSA

padoueii mporpaMMbl TUCHMUILIMHBI
MartemaTuka

1. Ilean u 3agaum AMCHUIIIMHBI

Heabo u3yyeHusi JMCHUILIMHBI SIBJSIETCA: 3HAKOMCTBO OOY4YaIOIIUXCSI C MECTOM U PO-
JIbI0 MaTEMaTUKU B COBPEMEHHOM MHUPE, MUPOBOM KYJIbType U UCTOPUH; POPMUPOBAHUE JTUYHOCTH
oOyuarouuxcs, pa3BUTUE WX HMHTEIIEKTa U CHOCOOHOCTEH K JOTMYECKOMY U alrOPUTMHUYECKOMY
MBIILJIEHHIO.

OO0yueHre OCHOBHBIM MaTEMaTUYECKUM METOJIaM MPECIIEYET 1IeJIb Pa3BUTHSI CTIOCOOHOCTEH
MPUMEHATh cUcTeMy (yHIaMEHTAIbHBIX MAaTEMaTUYECKUX 3HAHUM JUIs UIEHTHUPUKALUU, popMy-
JIMPOBAHUS U PELIECHUS TEXHOJOTHYECKUX MPo0sieM B 001acT NpoeccuoHanbHOM AEITEIbHOCTH, a
TaK)Xe OCYILECTBIATh IOUCK, XpaHEeHUe, 00pabOTKy U aHaIu3 MH(OpPMALMK U3 Pa3IUYHBIX UCTOY-
HUKOB U IIPEJCTAaBIISITh €€ B COOTBETCTBYIOLLEM BUJIE

3agaum AMCUMIIMHBI

3aiauy AUCUUIUIMHBI COCTOAT B TOM, YTOOBI HA IPUMEpPAX MATEMAaTUYECKUX IOHATUN U Me-
TOJOB IPOJEMOHCTPUPOBATh 00yUarOIUMCS ACUCTBHE 3aKOHOB MaTEpUAIbHOIO MHPA, CYLIHOCTb
Hay4yHOTO MOJX0/1a, CIIeUU(PUKY MAaTEMATUKH U €€ POJIb B HAyYHO-TEXHUUECKOM Iporpecce, a TaK-
&Ke co37aTh pyHIaMEHT MaTeMaTUYeCcKOro o0pa3oBaHusi, HEOOXOUMBIN 1715 pa3BUTHUS MTpodeccuo-
HaJIbHBIX KOMIIETEHLUH U JUIsl U3Y4YE€HHUS MTOCIEIYIOIINX IUCIUIUIMH.

2. CTpyKTypa AMCHHMILINHBI

2.1 Pacrnpenenenue TpyJIOE€MKOCTH MO OTAEIbHBIM BUJAM y4eOHBIX 3aHSITHM, BKIHOYAs CaMOCTOSI-
TenpHyIo padoty: JIk.-87 vac., [13-121 gac.; CP-80 ygac.

OO6mast TpyI0€MKOCTh JUCHUIUTHHBI cocTaBisieT 360 yaca, 10 3a4eTHBIX €IUHUIL

2.2 OCHOBHBIC pa3/Ieibl TUCIUTIITUHBI:

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

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

OIIK-2 — crocoGHOCTh MPUMEHSATh COOTBETCTBYIOIINM (DH3UKO-MAaTEMAaTHYECKUH ammapar, METOIbl aHAIN3a
Y MOJICIUPOBAHUSI, TECOPETUIESCKOTO U IKCIIEPUMEHTAIBHOTO HCCIICOBAHUS TIPH PEIICHUH 3KCIICPUMEH-
TaJIbHBIX 3a]1a4

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

38



Ipuiaoxenne 3

Ilpomokon 0 Oonoanenusx u usmMeHeHuaxX ¢ paboueil npozpamme
nHa 20 -20 yueonwlil 200

1. B paGouyto mporpaMMy Mo IUCHUIUIAHE BHOCATCS CISAYIOIINE TOMOTHEHHUS:

2. B pabouyro nmporpamMmy Mo AUCITUTUTHHE BHOCSTCS CJIEIYIONINE U3MEHEHUS:

[Iporokon 3acemanust kagenpnl Ne OT« __ » 20 r.,

(paspabomuux)

3aBenyromuii kadenpoit

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

I[Ipunoxenune 4

KOHTPOJIA YCIIEBAEMOCTHU 11O AUCHUITIJIMHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne DJIeMeHT D®OC
KOMIIe- KOMIIe- Paznen Tema
TEHIINH TEHIIMH
OIIK-2 1.1.MaTtpu1ibl, OCHOBHBIE MTOHSTHSI, BUIBI MATPHUIL, NeUCTBUS | Tect
croco0- § HaJ MaTPUI[AMH.
HOCTh 53 1.2.0npenenuteny 2-ro U 3-ro NOPSAKOB, UX CBONCTBA U Tect
MIPUMEHSTH % BBIYHCIICHHSI.
COOTBET- g é 1.3.Cucrembl TMHEHHBIX anreOpanveckux ypaBHEHH, Oc- Tect Konrpons-
CTBYIOIHH w © | HOBHBIE MoHATHA, popmynsl Kpamepa, meron I"aycca. Hast paboTa
(usuko- g3 1.4.Bextopsl, ocHOBHBIE MOHATHA. CucTeMa koopauHat Ha | Tect
MaTEMflTI/I- >§ MIPSIMOM, Ha IJIOCKOCTH, B IPOCTpaHCTBE. JInHelHbIe onepa-
YECKHUHU é LMW HaJl BEKTOPAMH, UX CBOMCTBA.
alapar, - 1.5.CkansipHoe, BeKkTOpHOe M cMmemaHHoe mpousBeaeHue | Tect Kontpomns-
METOBI BEKTOPOB, X CBOWCTBA U BHIUUCIICHHE. Hast paboTa
aHalimsa u 2.1.DyHKIUSA, OCHOBHBIC MOHATHSA, CIIOCOOBI 3amaHus, mpe- | Tect
MOACIH- Jen (YHKIMM, MaTeMaTHYECKUE HEONpENEeNeHHOCTH M HUX
posanus, pacKphITHE.
TEeOpeTH- 2.2.beckoneyHo Masble GyHKIMH, UX cpaBHeHue, 1-i u 2-it | Tect
“IECKOTO U 3amevaresibHbIe MPeesbl, TabNUla SKBUBAJIEHTHOCTEN U ee
IKcrepu- pUMEHEHHE.
MEHTaIIb- 2.3.01HOCTOPOHHME TIPENENBI, HENMPEPHIBHOCTh (QYHKUMH. | TecT
HOro He- AcuMuToTsl rpaduKa QYHKIMH.
ClIeNoBa- 2.4.3a1aun, NpuUBOIIUE K NOHATHIO pou3BoaHOU. [Ipous- | Tect
HUS TpH BOJHAsA (DYHKIMH, ONpeJeSieHne, TeOMETPUUECKU 1 Mexa-
peteHIH HUYECKUI CMBICT POU3BOAHOM,
SKerepr- 2.5.1lpaBuna muddepeHunpopanus, nponsBoaHas ciaoxHoi | Tect KoHTposs-
MCHTAJIb- (yHKIMHM, TaONIUIIA TPOU3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX | Has pabora
HBIX 3a/1a4 0 bymKrwmiL,
= 2.6.JIpon3BoiHbIE BBICHIMX ITOPSIKOB. Tect
= 2.7.0cHOBHBIE TeopeMbl T (hepeHINaTEHOTO UCYUCITCHUSI Tect
E 2.8.HeoOxomumble ¥ 1OCTaTOYHBIE YCIIOBHs MOHOTOHHOCTH | Tect
§ U 3KCTpeMyMa (QDyHKIMH
= 2.9.BBINyKIIOCTh, BOTHYTOCTh, TOYKH meperuda rpaduka | Tect
g G yHKINU.
% 2.10.Anroput™m uccienoBanus GyHKIUM U mocTpoeHue Ma- | Tect UHauBHIY-
S KeTa ee rpaduka. aJbHOE 3aJJaHNe
N 2.11.®ynkimy, 3anaHHble HesiBHO. KpuBwle 2-ro mopsanxa: | MHauBuayaiasHOE
OKPYXXHOCTb, AJIIHIIC, ThniepOona, napabona. 3aJaHue
2.12.OyHKIIMM HECKOJBKUX IE€pPEMEHHBIX, OCHOBHBIE MOHA- | Tect
THsI, 00JIACTh ONpEIeNICHNs, TEOMETPUYECKHI CMBICII.
2.13.Yactaple mpousBojaHbie 1-ro u 2-ro mopsiaka, Hau- | Tect MumuBumy-
Oornplliee W HauMEHblllee 3HAUEHWE (YHKIMU JABYX IIepe- | albHOe 3aJaHue
MEHHBIX B 00JIaCTH.
2.14.HeonpeneneHHplii UHTErpaj, omnpejaeleHue, CBOMCTBa, | Tect
Ta0JIMIIa OCHOBHBIX WHTETPAJIOB.
2.15.0cHOBHBIE METOABI MHTETPUPOBaHUA: MO dacTsM u | Tect
MOACTaHOBKOM.
2.16.PanmonanbHbele 1podu, ocHoBHBIe MoHsATUs. [Ipocreit- | Tect
mye JApoOu, UX MHTETPUPOBAaHUE. AJITOPUTM WHTErPUPOBa-
HUSI PALIMOHAJTIBHBIX POOEH.
2.17 MnTerpupoBaHue HEKOTOPBIX MPPAaLMOHANBHBIX U TpU- | MHIuBUAYaIsHOE
TOHOMETPUYECKUX (YHKIUH. 3ananue Tect
2.18.0mnpeneneHHbld MHTErpal: oOIpeneneHue, cBoiicTBa, | MHauBuayaasHOE
¢dopmyna Herorona-JleliGHMIa, METOABI HHTEIPUPOBAHMSI. 3ananue Tect
2.19.'eomeTprdeckue NpUIOKEHUS ONpeleseHHOro uHTe- | MHauBuayaasHOE
rpaa. 3ananue Tect
2.20.Inddepenunansiple ypaBHEHUs,, OCHOBHbIE MOHATHS, | MHIUBHAYaIbHOE
muddepennmansaple ypaBHeHus1 1-ro mopsiaka ¢ pasjeneH- | 3amanue Tect




HBIMH U pa3AeNsIoNIIMICS TIEPEMEHHBIMH.
2.21.0qH0poHbIe U HHEHHBIE quddepeHranbHbIe ypas- Tect
HeHus 1-ro nopsinka. Jluddepenunansueie ypapueHus bep-
HYJUTH.
2.22.Teopust AUHEHHBIX OAHOPOAHBIX MuddepeHnnanbubx | Tect
ypaBHEHHH 2-r'0 MOps/IKa C MOCTOSHHBIMH KO3(QHIIneHTa-
MHU.
2.23.Teopust JIMHEHHBIX HEOMHOPOIHBIX auddepeHnnans- | Tect
HBIX YpaBHEHHH 2-TO MOpsAKa C MOCTOSHHBIMU Kod(pduum- | MHauBuayanbHOE
SHTaMH. 3a/laHue
3.1.01eMeHTBl KOMOHMHATOPUKH: OCHOBHBIE omnpeneneHus, | Tecrt
JIBa MPaBUIIa KOMOWHATOPHKH.
= "
S 3.2.Cayuaiinple coOBITHS, MX BUABI, KJlacCUUecKoe ompere- | MHanBumyansHOe
§ JICHUE BEPOSITHOCTH COOBITHS. 3aganue Tect
= 3.3.Anrebpa coObiTuii. [Ipon3BeneHne U CyMMa COOBITHI. Tecr
g 3.4.®opmyra OIHOM BeposTHOCTH U (opMyitel baiieca. Tect
[0
= 3.5.He3zaBucuMbIe IOBTOPHBIE UCIIBITAHUSI. WNumuBuayansHoe
i g zananue Tect
= E | 3.6.Cnyvatinas Bemuuuna. OcnoBuble moHatus. ®ynkums | MnpusuayanbHoe
0]
5 E pactipeneneHus U QyHKIUsI IUIOTHOCTH paclpeelIeHusI. 3amanue Tecrt
2 s | 3.7.YucnoBble XapakTepHCTHKU CiydaiiHoil BennunHel. 3a- | Tect
= S Lo
5 © | KOHBI pacnpeieieHUs HEMPEPHIBHOM CITydaitHON BENTMUYMHBL.
5y 3.8.Ilpenmer u 3amaum Marematudeckoi cratuctuku. Oc- | Tecr
m
= HOBHbIE 00BEKTHI U NoHsTHs. COOp MHpOpMAIUK U TIEPBHY-
g Has 06pabOTKa BHIGOPKH.
o "
S 3.9.Craructuueckue OICHKU MapaMeTpoB reHepaibHOM co- | Tecr
o BOKYITHOCTH
3.10.CraTuctrueckue pacueTsl B podeccnonansHoil chepe | MHanBumyansHoe
3aJaHue

2. Onucanne nokasaresjied 1 KpuTepueB OLlEHNBAHUS KOMIIeTeHIIHIi

Tak kak TeKylnuii KOHTPOJIb MPOBOAMUTCS B (hOpME TECTUPOBAHUS U MPETHAZHAYUECH IS IPOBEPKU
3HAaHUW CAaMUMHM 00YJarOITUMHUCS, TECT MOXKET OBITh 3aUTEH WJIM HE 3a4TeH. B ganbHeineM cTyaeH-
TBI MOTYT MIOBTOPUTD MOTIBITKH BHITIOJIHUTH TECT IO TOU TeMe, T/ie ObLIH 0OHAPY>KEHBI MPOOEIIHI B

€0 3HaHHUAX.

IHoka3zarean Ouenka Kpurtepuu
3unats OIIK-1 CBOOOZHO M YBEPCHHO HAXOIUT JIOCTOBEPHBIC HCTOYHU-
- BUZBI U CrielU(HUKY UCTOYHUKOB JOCTO- K1 MH(pOPMAaIHH, OIIEPUPYET NPEIOCTaBICHHONH HH(OP-
BEpHOI MaTeMaTHYeCKOH HH(pOPMAIIHH, Maluel, OTJINYHO BJIaJieeT HaBbIKaMH aHaJINM3a U CUHTE3a
(yueOHMKH, yueOHBIE TOCOONS, KOHCIIEK- nHpopManum, 3HaeT BCe OCHOBHBIE METO/IbI PEIICHUS
ThI JICKIMHA, HHTEPHET, HAYYHBIC CTaThHU). po0JIeM, MPEAYCMOTPEHHbBIC YIeOHO!H POrpaMMON,
- OCHOBHBIE MaTEeMaTHYECKHE TIOHATHUS U 3HAET THITUYHBIE ONIMOKHN U BO3MOXKHBIE CIIOXKHOCTH MPU
METO/IbI CCIIEIOBaHUS, OCOOEHHOCTH UX 3aureno peLIeHNH TOH WIM MHOU IMPOOJIEMBI U CIIOCOOEH BHIOpATh
MIPUMEHUMOCTH B Pa3HbIX HAy4YHBIX 00- 1 3¢ (HeKTUBHO NPUMEHHUTH aJIEKBATHBIH METO] PELLICHUS
JIaCTsX, ClIENU(PHUKY MaTEMaTHIECKUX KOHKPETHOM Mpo0IeMbl WM yueOHOH 3amaun. JleMoHcT-
CHUMBOJIOB. pHUpYET Ha BEICOKOM YPOBHE HaBBIKU BBITIOTHEHUsI pacye-
YmerpOIIK-1 TOB U BBIUUCIIEHUH. | paMOTHO HCTIONB3yeT MPH 3TOM
- OCYIIECTBJIATH IIeJI€HANIPaBICHHBIN MO- BO3MO)KHOCTH BBIYHCITUTEIBHBIX YCTPOUCTB U HH(pOpMa-
WCK MaTeMaTH4YeCcKol HH(pOpMaIHH; 1c- IIMOHHBIX TEXHOJIOTHH.
TIOJIB30BATh Pa3JIMYHbIe UCTOYHUKH WH- B GonbimHCTBE CitydaeB ciocoOeH BBISIBUTH JOCTOBEP-
(dopmMaryu B cBoel pabote; IPOBOAUTH HBIE NCTOYHHUKH UH(pOpManuu, 00padoTaTsk, aHATU3UPO-
aHaJUTHYECKre 0030pbl HH(pOopMannm: BaTh M CHHTE3UPOBATH MPEIOKEHHYIO HH(POPMAIIHIO,
CTPYKTYpHPOBaTh, MUHUMU3UPOBATH, BBIOpaTh METOJ| pelieHusl MPo0IeMbl U peluTh ee. Jlo-
BBIIENATH TJIaBHOE, YCTAHABINBATh CBSI3U ITyCKaeT eJMHUYHBIC CEPbe3HbIe OMMOKU B pELICHIH
MEXIy 0a30BBIMHU JIEMEHTAMU. 3auTeno po0JIeM, UCIIBITHIBAET CJIOKHOCTH B PEAKO BCTpEUaro-
- Ha OCHOBE Hal/IeHHOW MH(OpMAaLUH LIMXCS I CIIOXKHBIX CITydasiX pPelIeHus poodieM, He
BBIOMpATh ONTUMAJIBHBIH CIIOCO0 perie- 3HAET THITUYHBIX OIIMOOK U BOZMOXHBIX CIOKHOCTEH
HUSI MATEMaTHYECKOH MPOOIeMBbl HITH TIPY pELIeHUH TOM WM MHOW MpoOieMbl. JleMoHCTpupyer
3a/1a4uM; aHAJTU3UPOBATD IOTY4EHHbBIE Ha JIOCTATOYHOM YPOBHE HAaBBIKH BBIIIOJIHEHHS PACUETOB
pe3yaBTATHI U A€TaTh HAa UX OCHOBE BbI- 1 BeIuMCcIeHui. M3peaka UCHoNb3yeT pU ITOM BO3ZMOX-
BOJIBI. HOCTH BBIYHCITUTEIBHBIX YCTPOUCTB U HH(POPMAIIMOHHBIX
- IPaMOTHO NIPUMEHSTH OCHOBHBIE MaTe- TEXHOJIOTHH.
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MATHYECKHE CUMBOJIBI, TIOHATHS ¥ METO-
JIBI KCCIIEIOBAHUSL.

BaagernOIIK-1

- IPUEMaMH BU3YaIH3allii HH)OPMAITUH:
MPE/ICTaBIICHUE B BUJIE TPa(hUKOB, CXEM,
TabJIuIL.

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

- HaBBIKAMHY PEIIEHUS 3a/1a4 U3 Pa3HbIX
o0JacTeit MaTeMaTHKY.

- HaBBIKAMHM WCIIOJB30BAHHS HU3MEPH-
TENBHBIX U BBIYHMCIUTENBHBIX YCTPOMCTR,
HH()OPMAIIMOHHBIX TEXHOJOTHMA [UIS BbI-
MOJIHEHUST PACYETOB, BBIYMCIEHHU, CO-
cTaBjaeHUsS ¥ OGOPMIICHUS PE3YIbTATOB
pelieHus 3aaaq.

3auTeHo

Jlonyckaer ommOKH B ONpeieNIeHnH JOCTOBEPHOCTH HC-
TOYHHUKOB MHpOpManyu. JleMOHCTpUPYET Ha HU3KOM
YPOBHE CIIOCOOHOCTH MPUMEHSITh TEOPETUYECKUE 3HAHUS
K KOHKPETHOMY (haKTHUeCKOMY Marepuaiy. B oraeins-
HBIX CIIy4asix COCOOEH MPaBMIIBHO PeliaTh TOJIBKO TH-
MTUYHbIEe, HAN0OoJIee YacTO BCTPEYAIOIIUECS IIPOOIEMBI,
3a/1auu B KOHKPETHOH 00nacTu. JleMOHCTpHUpYeT Ha HU3-
KOM YPOBHE HAaBBIKH BBHIIIOJTHEHHS PACUETOB U BBIYHCIIE-
HUH.

He 3a-
YTEHO

HecmocobeH ocyIecTBIATh MOMCK HEOOXOMUMOM UH-
¢dbopmarmu, 00padaTeiBaTh HHOOPMAIIHIO, HE MIMEET Ha-
BBIKOB aHAJIM3a U CUHTE3a, HE 3HAET METOJIOB PEIICHUS
po0JIeM, 3a/1ad, He MOXKET PeliaTh Ipo0IeMbl, 3a1a4u.
He Bnageer TeXHUKOI BBIYUCIICHUH.

@doHa TeCTOBLIX 3aJaHUI
10 JUCLIUIIJIMHE
B1.5.05 MaTemaTnka

TEMATHYECKAS CTPYKTYPA TECTOB

N N
HaumenoBanme pagena Tema 3ananus
pasaeiia 3aJaHusd
1-3 JeiicTBus ¢ MaTpuaMu
4-6 Brruucnenue onpenenurenei
7-9 Pemenne cucrem TUHEHHBIX adreOpandeckux
ypaBHEHHH MAaTPUYHBIM METOJIOM.
. 10-12 Pemenne cucrem TUHEHHBIX adreOpandeckux
JluHeiiHasi W BeKTOpHasi .
1. anrebpa ypaBHeHHH MeTonoM ["aycca.
13-15 ba3zuc Ha miockocTu U B ipocTpaHcTBe. Paznoxe-
HHE BEKTOpa 110 Oa3ucy
16 - 18 CxaJIipHOE ITPOU3BEACHIE BEKTOPOB
19-21 BexTopHoe npousBeieHNe BEKTOPOB
22 -24 CMelIanHoe MPOU3BEIeHE BEKTOPOB
25-28 0 00
PackpeiTHe HeonpeneneHHoCTe! BUIa 0 , 9O,
00 — 00
29-30 P . 1”
aCKpBITHE HEONpeIeNICHHOCTEe! BUIa .
25-30 [IpuMeHeHne SKBUBAJICHTHBIX BEJIMYMH IIPH BBI-
2. MaremMaTuyecKHii aHATU3 UHMCIICHIH HPCACIIOB
[IpousBonHbIe
31-33 TaOnuna Heorpe/ieIeHHBIX HHTETPAJIoB
34-36 IoaBenenue noj 3Hak auddpepeHyana, HHTer-
PHUPOBaHHME I10 YACTSIM
38-39 WHTterpupoBanne panMoHaIbHBIX Ipo0ei
40-42 WnTerpupoBaHie TpUTOHOMETPUUECKUX BBIpaXKe-
HUH
43-45 Beruncnenue onpeneneHHoro HHTErpana
46-48 Haxoxaenune miomanei miockux Guryp
49-51 HaxoxaeHue niauH AyT IUIOCKUX KPUBBIX
52-54 Haxoxnenne o0beMOB Tes BpallleHUs!
55-57 HecoOcTBeHHbII HHTErpasn
58-63 Bbruncrienre 4acTHBIX IPOU3BOIHBIX.
Juddepennnan GyHKIMM qBYX NepeMEHHBIX
64-66 KacaTtenpHast I0CKOCTh U HOPMaJIb K TIOBEPXHO-
CTH
67-69 Cxanspaoe noine. [IpousBojHast o HanpaBJIeHUIO.
I'paguent
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70-72 DKcTpeMyM (QYHKIIUH ABYX IIEPEMEHHBIX

YPaBHeHI/IH C pasaCIAromMHUCs NMCPEMCHHBIMU

OnHOpOJIHBIE ypaBHEHUS

JIunelinsle ypaBHEHUs

73-77 YpaBHeHUs, JOMYCKAIOUIIe NOHIKEHUE MopsAaAKa

Jluneiinvie muddepeHimanbHble ypaBHEHHS C
MOCTOSIHHBIMH K03 urmeHTamu

MCTOZ[ Bapualy NpoOrU3BOJIbHBIX TOCTOSHHBIX

2.1,3.1 DieMeHThl KOMOMHATOPHKH
1.1, 4.1,
11.1, 13.1, Asredpa coObITHI
Teopus BeposATHOCTEH 1 18.1
5.1, 6.1, BeposTHOCTB cOOBITHS
3 MaTeMaTHYecKasi CTaTH- 101
cruiea 9.1, 12.1, | CayuaitHas BeTHUUHA
(MroroBstrii Tecr) 19.1, 20.1
7.1, 8.1, D71eMEeHThI MATEMAaTHYECKOH CTATHCTHUKU

14.1, 15.1,
16.1, 17.1

TecToBbIe 3aMaHNA

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

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

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

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

3amanue 4. BEIOpATh OJMH BAPUAHT OTBETA U3 MPEIOKEHHOTO MHOKECTBA
OmnpenenuTens CyIecTBYeT:
BapUaHTHLI OTBETOB:

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

TOpAAKOB

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

1)ca’ 2)ca’ 3)0

33213“]/]6 6. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA
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~3 —4
A= .
OnpenenuTens MaTpPHLIbI paBeH
BapHUaHTbl OTBETOB:
1) -22 2) -14 3) -27

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

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

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

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

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

3 =5 0 1

2 7 2 1
rac )
BapHUaHThI OTBETOB!

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

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

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

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

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

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

, TO:
BapHWaHTBI OTBCTOB!:
1) BBOJHUTCs OQHA CBO6OZ[HaH HCU3BCCTHaA 2) BBOIATCA TpU CBO60)1HI>IC HCHU3BCCTHBIC
3) TaKas CUCTEMA HC MOXKET UMETh PCHICHUC 4) BBOJATCS ABC CBO6OI[HI>IC HCHU3BCCTHBIC

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

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

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

3amanue 12. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOTO MHOXKECTBA

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

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

4) BOOOIIIEC HE PEIIAIOTCS



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

BapHUaHThl OTBETOB:

1) Tpu TMHEHHO HE3aBUCHMBIX BEKTOPA

2) Tpu KOMIUIAHAPHBIX BEKTOpa

3) Tpu HEKOMIUIAaHAPHBIX BEKTOPA

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

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

1) mer 2) na  3) HyXXeH TPeTHH BEKTOp

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

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

[pu kakux & u B BEKTOPbI
BapUaHTHI OTBETOB:

1)0523, p=4 a=-3, p=-4 3)a=—3, p=4

2)

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

—

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

d)opMyJIa BBIYHCIICHUA CKAJIAPHOI'O MPOU3BEACHUA 3 MIPUMCHACTCA:

BapUaHTBLI OTBETOB:

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

3) He 3aBHCHT OT Oa3uca

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

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

12 12 12

DT, i) o

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

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

3)

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

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

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

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

BeKTOpHOC IIPOU3BCACHUC BEKTOPOB
BapHUaHTbl OTBETOB:

—10i =12 + 4k

paBHO

—107 +12 + 4k

1o 2) 3)

33)13“](]6 21. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
J11s1 BBIYMCIIEHUS BEKTOPHOTO MPOM3BEICHUSI BEKTOPOB MPUMEHsIETCs (hopmyra:
BapHaHThI OTBETOB:
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b, by| "|by by| |b b,

&8

a
b
1) ? 2)

> o

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

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

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

3 b b, b 4) ¢ 6 G

33)13“](]6 23. BLIGpaTI) OJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
UToOb! IPOBEPUTH, OYIYT JIM BEKTOPHI KOMILJIAHAPHBI, HAJI0 UCIIOJIb30BATh:

BapHUaHThl OTBETOB:
1) uX BEKTOpHOE MpOMU3BeNeHnEe 2) MX CMEIIaHHOE IPOU3BEACHHE
3) UX CKaJIAPHOE MPOU3BEICHHE

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

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

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

33213]1]/]6 25. BLIGpaTI) OJMH BapHaHT OTBE€TA U3 NPECAJIOKCHHOI'O MHOKECTBA

2
1imx_4

Beupcmuts 72 X—2
BapI/IaHTBI OTBECTOB:

DO 2)2 34 40

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

. 36—x7
lim ————
Borumcaurs 7% X+6

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

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

BapHUaHTbl OTBETOB:

12 8 1
)= 2)= 3) —— 41
)18 )9 ) > )

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

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

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

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

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

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

dx

Haiitu unterpan = X P+4x+8

BapUaHTHI OTBETOB:

1 2)+2
LG+ +2) -

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

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

dx

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

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

3aganme 33. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

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

+C 3
) 5 ) 2 ) 2 Y In|(2+4x)’|+C

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

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

BapHUaHTbl OTBETOB:

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

3aganme 35. BEIOpaTH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
4
tg" xdx
. 2
Hcnonb3ys MeTos noABeAeHUS MO/ 3HaK Auddepennnana, Haitu - €0S X
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BapHUaHTbl OTBETOB:
5

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

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

x* +3x+2

2,2
VKaKHTe BEPHOE Pa3IIOKEHHE APOOH (" +35x+7)
BapUaHTBLI OTBETOB:

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

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

2x +4

2 2
VKa)KHTEe BEPHOE Pa3IIOKEHHE APOOH (2x7+5)
BapUaHTHLI OTBETOB:

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

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

4

X

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

3) X (2x"+5) x° 2x°+5

332]3“](]6 40. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
c 6
5 I sin” x dx
Kakoii criocob MPUMCHACTCA IJI1 HAXOKACHUA HWHTETpaia ?
BapHaHTHI OTBETOB:

1) 3amena SN X =1 2) 3amena COSX =1 3) noHmwxeHue crerneHd 4) WHTErPUPOBAHUE MO YACTAM

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

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

X
Ig—=z

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



33213]1]/]6 42. BLIGpaTI) OJMH BapHaHT OTBE€TA U3 NPECAJIOKCHHOI'O MHOKECTBA

. Isin7x-cos3xdx
Haiitu nnrerpan

BapHUaHThl OTBETOB:

(MMeeTcsl HeYeTHas CTEIECHb)

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

p 8 10 ) 8 10 3y sin® x—sin® x+C

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

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

n 4 z)? o 4 4

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

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

j.f(x)dx <(b—-a) -max f(x)

4)

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

3
J. N9 —x? dx
Brrancnuts -3

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

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

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

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

1) © 2) 0 3) 0 4) ©

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

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

B(b, y()),

BapHUaHTbl OTBETOB:

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

1« 2) ¢ 3) ¢

[+ () dx

4)

3aganne 50. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

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

BapHUaHTbl OTBETOB:

DR 3) 2

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

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

BapHUaHThl OTBETOB:

DR 3)°

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

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

1« 2) ¢ )1 o«

[+ () dx

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

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

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

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

BapHUaHTbl OTBETOB:
b

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

1)) 2) ¢ 3) ¢

[ 01 (0= 2, ()

4)

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

BrruncnanTs HecOOCTBEHHBIN UHTETpAT ¢

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

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

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

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

5
Brrunciaute HecOOCTBEHHBIN UHTETpAT | *

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

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

BapHUaHTbl OTBETOB:
8

J.x3dx §xdx + ydy
3) 0 4) €

5 10
[Ge=1yax @

1) = 2) 1

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

BapHUaHTbl OTBETOB:

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

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

3aganne 59. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA

0z

_ 2 o
Tt pysiman 2 = 2xy+6y° +4x ox :

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

yKa3aTh

3aganne 60. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

0z

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

BapHUaHTbl OTBETOB:

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

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

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

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

— X2y z
Jns pynkmun £ = € yKa3aTh BTOPYIO MIPOM3BOAHYIO MO Y , T.e. 7 :
BapHUaHThI OTBETOB:
x=2y N X2y A X2y L X2y
1) e 2) —2-e 3) —4-e 4) 4-e

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

= zZ
Jna pyskmpm 2 = 95X yxasats BTOpYRO MpOM3BOIHYIO O Y, T.6. ¥ :
BapHUaHThl OTBETOB:
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. 2 2 2
jy ~Xxsinxy gy X sinxy 3) TXCOSXY 4y X7 COSXY

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

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

BapHUaHTbl OTBETOB:

B Touke M(1,1,2).

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

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

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

B Touke M(1,1,2).

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

3aganme 66. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

M(x,,¥,,2,)

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

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

BapUAHTBI OTBETOR:

1)rpanueHt

2) TpsAMYyI0, MPOXOJIANIYI0 Yepe3 TOUKY M, napaiiebHy0 TOBEPXHOCTH

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

3aganme 67. BEIOpPATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

M(x,,¥,,2,)

JIOKUT Ha 3Toil HoBepxHOcTH. UTO 3a1a-

. 3a/1aHO CKaJIApHOE T0JIe u(x,y,z) , TOUKa a(l,m,n)‘

uM) _

" HallpaBJICHUC

Ox
ITycTs . Torna B JaHHOM HampaBJjeHUU B Touke M mose
BapI/IaHTBI OTBCTOB.
1) yobiBaeTr 2) BO3pactaeT 3) MOCTOSHHO  4) He yOBbIBaeT  S5) He Bo3pacraeT

3aganne 68. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

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

1 2 4

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

9 29 16

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

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

3aganme 69. BEIOPATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

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

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

3aganme 70. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

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

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

(x4, 9)

BapHUaHTbl OTBETOB:
1) siBnsieTcst TOYKOH MUHUMYyMa

BEpPHO , TO TOUYKa
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2) sBISieTCS TOYKOH MaKCUMyMa

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

3amanue 71. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOI'O MHOXKECTBA
2 " o2

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

BapHUaHTbl OTBETOB:

1) moCcTaTOYHBIM IS CYIIECTBOBAHUS DKCTPEMYMa

2) HEOOXOMMMBIM sl CYIIECTBOBAHUS SKCTPEMyMa

3) HEoOXOIUMBIM M JIOCTATOYHBIM JJISl CYIIIECTBOBAHMUS SKCTpEMYyMa

4) Takas cucremMa Bcerja He UMeeT perIeHHui

SIBJISACTCA

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

!

aHa Kiuss 2~ ¢ (%9 yenopue L2 SIBJISICTCS
Hauna dpyH

BapHUaHThl OTBETOB:

1) HEOOXOMMBIM U JIOCTATOYHBIM JUIS CYILIECTBOBAHUSI SKCTpEMyMa
2) HEOOXOIMMBIM ISl CYIIECTBOBAHUS SKCTPEMyMa

3) HOCTaTOYHBIM JIJIsI CYILIECTBOBAHHS DKCTpEMyMa

4) Takas cucremMa Bcerja He UMeeT perIeHHi

3amanue 73. BHIOpaTh ONUH BapUaHT OTBETA U3 IPEIUIOKEHHOIO MHOXKECTBA

Kakue n3 nanHpIx nuddepeHnnanbHbpIX ypaBHEHUH SBISIIOTCS U depeHInanbHbIMI YPaBHEHUSIMHE C pa3eisioy-
MHUCS TIEpEMEHHBIMH?

BapHaHTbI OTBETOB!

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

33)13]1]/]6 74. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Kakue u3 JaHHBIX I[I/I(l)(bepeHHI/IaHLHLIX ypaBHEHI/Iﬁ SABJIAKOTCS I[I/I(l)(l)epeHHI/IaHI)HLIMI/I YpaBHCHUAMMU C pa3aCIAromin-
MHUCA HEPEMEHHBIMI/I?

BapHaHThI OTBETOB:
2
e’ ;X" +X

"2y =—— Y
1)y Y x+2 2)(x—3x2)lnyafy+)/2)cc1bc:0 3) (x+x%)dx + yxdy =0 &) xy

3aganme 75. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

Haiitn obmee penrenne mudhepeHIuanbHOr0 ypaBHeH:HS +2xy=0
BapUaHTHl OTBETOB:

2 2 2 y = 1
1) y==Ce™ 2) y=C-¢e 3) y=_Ce 4) x*+C

3amanue 76. BHIOpaTh ONUH BapUaHT OTBETA U3 NPEIUIOKEHHOIO MHOXKECTBA

Kaxkue u3 cnenyrommx muddepeHnnaibHbpIX YpaBHEHUH IEPBOTO TOPSIKA SBIISIIOTCS OJHOPOI-
HBIMU? BapUAHTHI OTBETOB:

2 2
X"+ X x+y+5
(YO N S VI S

x*(x+3y)dx—y*dy =0 x’ —yx 4 2x X -
) 2) 3) Y 4) Y

3aganme 77. BEIOpPATh OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

y=r (X]
OnnopoaHoe nuddepeHnranbHOe ypaBHEHUE BHUIA X/ periaeTcs ¢ TOMOMIBIO TIOJICTA-
HOBKH
BapHUaHThl OTBETOB:

53



y =4 Y 1)
Y= u(x) - v(x) 2) v(x) 3) X 4) y'=z(x)

Urorossiii Tect «Teopust BEposITHOCTEH 1 MaTeMaTnieckasi CTaTUCTHKA (oOpaszelr)

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

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

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

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

3.1. s perenns 3agaun « CKOJBKO CYILECTBYET BAPUAHTOB paclpeesuTh 25 MyTeBOK B cCaHATOPUI
TIPEANPUATHSL Ha OZMH ce30H cpenu 120 paboTHUKOB?)» HEOOXOANMO HCIONb30BATh!

1) nepecraHoBKU 2) pa3MelleHHs 3) COueTaHHs
4) mepecTaHOBKH C TIOBTOPEHUSIMH 5) pa3MEILeHUs C TIOBTOPEHUSMHU

4.1. ITo Mumnrenu npousseaeHo 3 BeicTpena. CoObITHE A; — ONaiaHUe P i-TOM BBICTpele. Brioepure
yTBEpPIKIEHUE, COOTBETCTBYIONIEE COOBITHIO A Ay Aj:

1) momaganue XOTs ObI TP OJJHOM BBICTpENe 2) MONaJaHue MPHU IBYX BBICTPENIaX  3) BCE BBICTPEIIBI yaauHble 4)
BCE BBICTPEJIBI HEYIAYHbIC  5) TOJNBKO OJMH BBICTPEN YIAUHBIH

5.1. B uHCTpyMEHTaNBHOM SIIIMKE JIeKaT 7 HECTAHJAPTHBIX U S TOAHBIX Aeraned. Hayran BeiHUMaeTcs
onHa Jetaib. KakoBa BepOATHOCTH TOTO, UTO 3Ta JieTalb CTaHAapTHA?
1) 7/5; 2) 5/7; 3) 1/5; 4 1/7; 5)5/12

6.1. /IBa cTpenka mpou3BOIAT 10 OJJHOMY BICTpeny. BeposTHOCTD monagaHus AJisi IEPBOTo U JJIsi BTOPOTo COOT-
BeTcTBeHHO paBHBI 0,8 1 0,7. BeposTHOCTH TOTO, YTO LIeTb OYyJIeT MopaXkeHa paBHa

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

7.1. Toueunast orieHKa MaTeMaTHUECKOT0 OXKHUIaHHsI HOpMaJIbHOTO pacnpesenenus pasHa 14. Toraa ero
HMHTEpPBaJIbHAS OIIEHKA MOYKET UMETh BU/I;

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

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

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

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

) 1,6 2) 0,16 3) 32 4) 3.2 5) 0,32

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

12.1.
JHcKpeTHaA ciyaliHasA BenrIHHa Y 2adaHa 3aKOoHOM pPacIIp el e TeHi
BepoATHOCTEe:
K —1 0 4
= 01 | 0.3 | 0.6
Toroa MaTeMaTHUecKoe O JaHHe CIIyVIallHOoH BemIHHEI ¥ = 3% paBHO. ..

)9 2) 7,5 3) 69 4)53 5) 4,2
13.1. Ha crenne ucnbIThiBalOT 15 namn HakanuBaHUs. BepoSTHOCTH /ISl KaKJ0M M3 HUX HE CrOPETh BO
BpeMs dkcnepumenTa passa 0,9. C momorsio popmynsr P=C ]3 5 0,13 . 0,9]2 BBIYHUCIISIETCS] BEPOSTHOCTH TOT'O, YTO

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

0,4 0,6
14.1. Ecmu P, = - MaTpHLA [Iepexoia, To MaTpulia nepexona P, mMeer Bux

03 0,7
0,42 0,63 2 0,34 0,66 3 0,45 0,56 " 0,4 0,6 5 0,14 0,86
0,58 0,37 0,33 0,67 0,38 0,72 03 0,7 0,32 0,68

15.1.  YcraHOBiIEHO, YTO MEXIY ABYMs MaccuBaMu X U Y CIIydalHBIX 3HAUE€HHUH CyIIEeCTBYET 3HaUNMAas
KOppeJISIUOHHAs CBsA3b. Torna KodQpUIMEeHT KOPPEeNsIH Al HUX MOXET OBbITh

1) 0,2 2) 0,7 3)2,5 4) -0,1 5) -3,5
16.1. Jost cmyuaiinoit Gyukiwu X(2)=Ucos t, ecnmu M(U)=2, D(U)=6, TO MaTeMaTH4eCKOE OXKUIAAHUE U JUCIICPCUS
PaBHBI

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

17.1. U3 npezcTaBieHHBIX YTBEPKICHUI BEIOEPHUTE BEPHBIE.
1) MaremaTH4eckoe OXHUAaHNe TeHePaIbHOM COBOKYITHOCTH SIBIISIETCS OLIEHKON BHIOOPOYHON cpeHen
2) BribopouHas cpe/iHsis SBISETCS OLIEHKOW MaTeMaTHIeCcKOT0 0XKH/IaHUs TeHEepaIbHON COBOKYITHOCTH
3) 'enepanbHast cpeiHssl 1 MaTEMaTHYECKOE OKUIAHUE TeHEPAIbHON COBOKYITHOCTH — 3TO OJTHO M TO e
4) BribopoyHas IuCIiepCcHs SBISETCS HECMENICHHON OIIEHKOW TeHepaIbHOW ANCTIEPCHH
5) I'enepanbHast qucnepcust SBISIETCS CMELIEHHOH OLIEHKOH BHIOOPOYHON ANUCTIEPCUH

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

ObITHE
1) «rep6 BBIMaN OoIEE 3 pas» 2) «repO BhIman He Oojiee 3 pasy
3) «repO BBIAT HEe MeHEe 3 pa3»  4) «repO BhImai 4 pa3ay S5) «rep0 BHIMAT 5 pasy

19.1. CraHok-aBTOMAT M3roraBiuBaeT Baquku. CiydaifHas BelWYMHA X — JUaMETp BaJIMKa - pacrpejesieHa
HOpPMAaJIBHO C MaTeMaTHYeckuM okuaanueMm 10 MM u cpenHuM KBagpaTuueckuM orkioHeHueMm 0,1 mm. Bomnee 99,7%
BaJIMKOB Oy/yT UMETh JUaMETp U3 MHTEpBaJa

1) (-30; 30) 2) (9,7;103)  3) (9,01; 10,99) 4) (-10,03; 10,03) 5) (-10; 10)

20.1. Lena menenus mkansl amrepmerpa 0,1 A. PeanbHble mokazaHHs OKPYIJISIOT 0 OJMKAWIIEro Ieoro
neneHus. BeposiTHOCTH TOro, 4to onmmoOka okpyrienus Oyaer oonbine 0,02 A paBHa

1) 0,2 2) 0,3 3) 04 4) 0,5 5) 0,6
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[Iporpamma cocTaBieHa B COOTBETCTBUU C (pellepalbHBIM TOCYIapCTBEHHBIM 00pa3oBa-
TCJIBHBIM CTaHAAPTOM BBICHICTO 06pa301aaH1/1$[ 110 HAITPABJICHUIO ITOATOTOBKHU
13.03.02 DnexTpos’HepreTrKa u MeKTpoTexHUKa OT «03» ceHTsaops 2015r. Ne955

s HaOopa 2014 roaa: u yueOHbIM 1anoM OI'BOY BO «bpl'V» nis 3a04H0M popmbl 00ydeHUs
ot 03.07.2018r. Ne413;

s Habopa 2015 roaa: u yuedbnsM wianoM @I'BOY BO «bpl'Y» nns ounoil popmbl 00ydeHus ot
12.11.2015r. Ne701, 3a0unoit popmbl 00yuenus ot 12.11.2015r. Ne701;

s Ha6opa 2016 roaa: u yuedbusM wianoM @I'BOY BO «bpl'Y» nns ounoil popmbl 00ydeHUs OT
06.06.2016r. Ne429, 3a0unoii popmsel 00ydenus ot 06.06.2016r. Ne429; 3aounoit popmbl 0OyueHUs
(yckopennoe obydenne) ot 06.06.2016r. Ne429;

s Hatopa 2017 roaa: u yuebHusM wianoM @I'BOY BO «bpl'Y» nist ounoil popmbl 00ydeHus oT
06.03.2017r. Nel125 , 3a0unoit popmsbl 00yuenus ot 06.03.2017r. Nel25; 3aouHoit popmbl 00yueHUs
(yckopennoe ooydenne) ot 04.04.2017r. Ne203

s Hatopa 2018 roaa: u yuebusim wianoM @I'BOY BO «bpl'Y» nns ounoit popmel 00yueHus oT
12.03.2018r. Ne130 , 3aounoii popmer 00ydenus ot 12.03.2018r. Nel30.

IIporpammy cocraBuI:

EmenbsnoBa H.B., crapmmii npenogasatens kadenpsl «Mudy

Pabouas mporpamma paccMoTpeHa U yTBep KJeHa Ha 3acenannu kadeapsr Mud

oT «21» Hos10ps 2018 r., mpoTokoa Ne3

3aBenyronuit kageapoit Mud O.U. MenseneBa
COI''TACOBAHO:

3aBeayroniuil BeITycKaromen kageapon dud IO.H. bynatos
HupexTop OMOIHOTEKN T.®.CotHUK

Pabouas nmporpamma o100peHa Mmetoauueckoit komruccuei EctectBeHHOHayqHOTO (pakynbTeTa

oT «20»  nexabps 2018 r., nporokos Ned

[Ipencenarens MeToauvecKoil kKomMmuccun (pakyapTera M.A. Bapnausu

COI''TACOBAHO:

HavansHuk
y4e0HO-METOAUYECKOTO YIIPABIICHUS I'.II.HexeBen

Peruncrpannonnsriii Ne

(memoouueckutl omoern)



