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PABOYAS ITPOTPAMMA JIUCIHHUIIJIMHBI
b51.0.04.01 MaremaTuka

Hanpasaenne noaroroBku: /0.03.01 Ungpopmayuonnas 6ezonacHocmo

Hanpasiaennocts (nmpoduis): Opeanuzayust u mexnonro2uu 3auumol uHgopmayuu (no ompaciu
unu 8 cghepe npogeccuoHaIbHOU 0esimeabHOCmU)

KBanndukanus (crenenn): oaxanasp

®opma 00y4eHUs: ouHas

NHeTuTyT: MaTeMaTHUKH, €CTECTBO3HAHUS U TEXHUKHU
Kadeapa: maTeMaTK 1 METOJUKY €€ MPENOTABAHUS

ouyHasi popma 0YHO-3204YHAasA 3a04Hasi
dopma dopma
Kype 1,2,3
CemecTp/TpuMecTp 1-5
Jleknun 162
JlaGopaTopHble 3aHATHS -
IIpakTnyeckue (ceMUHapCKue) 252

3AaHATUA

B T. 4. IPAKTHYECKadA MOATrOTOBKA

®opma(bl) IPOMEKYTOUHOH
arTecTalnu

1,3,5 cemectp -
IK3aMeH,
1,2 cemecTp -
3a4er,
2,4 cemecTp -
3a4eT ¢ OLeHKOM

KonTpoJs 27
HNubie popmbl padoThI —
CamocrosiTesibHasi padoTa 422.1

Bcero yacos: 864
TpynoeMkocTh: 24 3a4€THBIX eAUHHUIbI.

Pa3paborunk(u) paboueii mporpaMMsl:
K.n.H., doyenm H.B. Yepnoycosa , x.n.H., ooyenm JKyk JI.B.



|. OPTAHU3AIIMOHHO-METO/IMYECKUI PA3JIEJ

Hear  uM3y4yeHus  JMCHUILIMHBI:  OBJAJEHUE  3HAHUSAMM,  YMEHHUIAMU,
KOMIIETCHIIUAMHU, BBIPAXKECHHBIMU B TOTOBHOCTHU IPUMEHATH MATEMAaTUYECKUH arapar s
MOJCIIMPOBAHUA U PEIICHUSA TECOPETUYECKUX M IMPAKTUYECKUX 3a1ad, COAEPKATEIbHO
UHTEPIIPETUPOBATh  IOJIy4aeMble  KOJIMYECTBEHHBIC  PE3YyJIbTAThl,  COTJIACOBLIBATH
(yHIaMEHTAIbHOCTh ~MAaTEMaTHYECKOro Kypca C MPHUKIaJHON UHGOPMAIMOHHO-
TEXHOJIOTUYECKOW HAIIPaBJIECHHOCTHIO.

3agavyu u3yvyeHusi TUCUMILUIUHBI:

-pa3BUTHE JIOTUYECKOTO U MPOCTPAHCTBEHHOTO KOMIIOHEHTOB MBIIIJICHUS, IPUBUTUE
HaBBIKOB KOPPEKTHOTO YIOTPEOJICHUS MaTEeMaTHYCCKUX TMOHSATUH W CHUMBOJIOB IS
BBIPAXKEHUSI PA3IMYHBIX KOJUYECTBEHHBIX U KAUECTBEHHBIX OTHOILICHUH;

-OCO3HAaHHUE COIMAJIbHOW 3HAYMMOCTH Oynymied mnpodeccuu,
MOTHBAIIMHU K OCYIIIECTBICHUIO MPO(heCCUOHATBHOM IeATETbHOCTH;

-MIOJIFTOTOBKA K HMCIIOJIb30BAaHUIO CUCTEMATU3UPOBAHHBIX 3HAHUN M MPAKTUYECKHUX
yMEHUH NpH perieHn: npodhecCuOHANTbHBIX 3a]1a4.

dbopmupoBaHue

Mecto nmucuumiuabl B crpykrype OIIOIl: gucuumivaa «MartemaTtuka»
peanusyeTrcs B paMKax 00s3aTebHoM yacT 6y10ka b1. JuciuminHel (MOTyn).

Ilnanupyembie pe3yJabTaThl 00YUYCHHUS 110 TUCIHUIIMHE:

Kon NHaukaTopsbl J0CTHKEHUS ILnanupyemMsble pe3yibTaThl

KOMITCTCHLIH KOMIICTCHIIUH o0y4eHHUs1 10 AUCUMILIMHE
OIIK-3 3HaTh: 3Haer:
Crniocoben -OCHOBHBIE TMOHATHUS, MWJEH, METOJbl | -0a30Bble TOHATHUS U  METOJBI
UCIIOJIb30BaTh dyHIaMEHTaJIbHO W NPUKIATHONW | MATPUYHOM, BEKTOPHOU 1 TMHEWHON
HE00X0IuMbIe MaTEMaTHKH, (bopMyIHPOBKH U | anredpsl;
MaTEeMaTU4YECKHe JI0OKa3aTeNIbCTBA YTBEPKJICHUH, | ~-TEOPHUIO CUCTEM JIMHENHBIX
METOBI JJIs BO3MOYHBIE Cepbl UX IPUMEHEHHUS Ul | YPAaBHEHMIA;

pelIeHus 3a1au
npodeccuoHanbH

peIICHUA NPUKIIAJHBIX 3a1a4,
-OCHOBHBIC IIOAXOJbI K IIPOBCACHHUIO

-TEOPUI0 KPUBBIX M ITOBEPXHOCTEU
IIEPBOr0 U BTOPOr0 MOPSAKA;

Ol NeATeILHOCTH

TEOPETUYECKUX U SKCIEPUMEHTATbHBIX
HCCIICIOBAHUM, a TakkKe aHauu3zy HX
pe3ynbTaTOB; MPUHIIUIIBI
MaTeMaTUYECKOTO MOJEIMPOBAHMUS;

-METOJl KOOPANHAT Ha INIOCKOCTH U B
IIPOCTPAHCTBE;

-OCHOBBI TEOPUHU (YHKIMI OJHON U
HECKOJIbKUX IIEPEMEHHBIX,

-CII0COOBI peueHus 3aja4 | -OCHOBBI  JU((dEepeHInaIbHOTO |
npodeccuoHaIbHON obsacTu C | HHTETPAJIBHOTO HCYHCIIEHMUS,
MIPUMEHEHUEM MaTeMaTHYECKUX | TEOPUU MPEENIOB U PAJIOB;
METOJIOB Y MOZEIEN. -KOHLIETILIUY,  TEOPHUHM,  METOJbI
JIUCKPETHON MAaTEMaTHKU;
-OCHOBBI KpUNITOrpaduu;
-0a3zoBbIe ITOPUTMUYECKUE
CTPYKTYpBHI;
-OCHOBBI TEOPHHM BEPOATHOCTEN U
MaTEMaTHYECKON CTaTUCTUKU;
Ymers: Ymeer:
-OCYILECTBIISTh BBIOOp | - OCYILECTBIISATh BBIOOp
MaTeMaTH4eCKOTo UHCTPYMEHTApUsl, | HHCTPYMEHTApUs anreOpsl,
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3aKOHOB CCTCCTBCHHO-HAYYHBIX

JHCIHATUINH IS pereHus
IIOCTABJIEHHBIX  MAaTEMAaTHYECKUX U
MIPUKJIATHBIX 33]1a4;

-npujiaraTh MOJIYYCHHBIC

MaTeMaTUYeCKHe 3HAHUS K POBEICHUIO
UCCJIC/IOBAaHUN, a TaKXKEe aHalM3y HX
pe3yJabTaTOB; MPUMEHITh Ha MPAKTHKE
METOABl MaTeMaTHYeCKo 00paboTKH
uHbopmMaImu u METO/IBI
MAaTeMaTUYCCKOTO MOACIINPOBAHUAA,

-HCIIOJIb30BaTh MaTeMaTH4eCKUI
afmnapar ajd pelICHHUA IMPUKIIAOHBIX
3a/1a4 B 00JIACTH 3alIUTHI HHPOPMALIUH.

MaTEMATUYECKOI'0 aHaJn3a,
JTUCKPETHON MaTEMAaTHKU TS
petieHus TEOPETUUECKUX u

NPUKJIAJHBIX 33]1a4;
- Ipwiaratb IOJY4YEHHbIE 3HAHUs
TEOPUHU JITOPUTMOB, TEOPUHU
BEPOSITHOCTEM M MaTeMaTHYECKOU
CTaTUCTUKH K IIPOBEICHUIO
UCCIENOBAHMM M aHaIM3y HX
pe3yabTaTOB;

- HCIOJIb30BaTh anmnapar
JUCKPETHOM  MaTeMaTHuKh i
pelleHrs MNpPUKIAAHBIX 337ad B
00J1aCTH 3aUTH HTHGOPMAIIHH.

Baagern:
-0a30BBIM KaTeropuaibHbIM
MAaTCMaTHUYCCKUM annapaTOM JUUIA

HOCTPOCHUSI U pealn3allid OCHOBHBIX
MAaTCMAaTUYCCKUX AJITOPUTMOB, PCIICHHUA
HPaKTUYECKHUX 3a/1a4;

-CcItoco0aMu HaKOIUIEHUs, 00pabOTKH U
UCIIOJIb30BaAHUS MaTeMaTH4eCKOil
uH(pOpMallMK; HaBBIKAMU IOCTPOEHUS,

Baaneer:

-anmnapaToM anreOpsl u
MaTE€MaTHYeCKOro  aHajuu3a Ul
HOCTPOCHHUS u peanu3anuu
OCHOBHBIX MaTeMaTHIECKUX
QITOPUTMOB B OOJIACTH  3aIUTHI
uHpOpMaLny,

-HaBbIKaMH IIPUMCHCHHUA MCTOIAOB
BCPOATHOCTHO-CTATUCTUICCKOI'O

aHajgn3a u MPUMEHEHHS | MOJCIIMPOBAHMS JIUIS aHAIW3a 3a/1a4
MaTeMaTUYeCKUX METOJO0B U MoJielel | obecrieueHus MH(POPMALIMOHHOM
JUTSI PEIICHHUST TPUKIIAIHBIX 3a71a4; 0e30IMacHOCTH;
-HaBBIKAMU IIPUMEHEHUSA COBPEMEHHOIO | - arnrmaparoMm JUCKPETHON
MaTeMaTHYECKOTO WHCTPYMEHTAPHS Ui | MATEMATUKA M TEOPHH ATOPUTMOB
peHIeHI/ISI HpI/IKJ'IaI[HBIX 3a1a4 B O6J'IaCTI/I JJIS OIIMCaHus, MOI[GJ'H/IpOBaHI/If[,
3aUThl UHOPMAITUH. TEOPETUIECKOTO u
3KCHepI/IMeHTaJ'IBHOFO
UCCIIEJIOBaHUST  MH(POPMAIIMOHHBIX
CHCTEM;
OIIK-11 3HaTh: 3Haer:
CHOCO6€H -OCHOBHBIC ITIOHATUA, HpI/ICMBI U METOJObI | ~-OCHOBBI KOM6I/IHaT0pI/IKI/I nu TGOPI/II/I
MIPOBOUTH AKCIIEPUMEHTATBHBIX UCCIEI0BaHUN; AITOPUTMOB;
BKCI'IepI/IMCHTBI 10 -OCHOBHBEIC HpI/IHHI/IHBI -OCHOBHBLIC CHOC06I)I OILICHKHN
3aJaHHOM MaTEMaTHYECKOTO MOJIETUPOBAHUs, | TAPaMETPOB pacmpeseneHus,
METOAUKE N moaxoabl K peHICHI/IIO HpI/IKJ'IaI[HBIX J0CTAaTOYHBIC CTaTUCTHUKH,
00paboTKy ux 3aJja4y C UCHOIB30BaHUEM METOAOB | 3P PEKTUBHBIEC OIICHKH,
pGSYJ'IBTaTOB MaTeMaTH‘ICCKOfl CTAaTUCTUKMU. -OCHOBHBIC ITOJIOKCHUA 110
UHTEPBATLHOMY OLIEHUBAHHIO

apaMeTpPOB pacIpe/ICIICHNUS;
-OCHOBHBIE TOHSTHS, OTHOCSIINECS
K  CTaTHCTHYECKUM  THUIOTE3aM,
KPUTEPHU IIPOBEPKU THIIOTE3;

-OCHOBHBIC TTOJIOKCHHUA
KOppCIIAOUOHHOTO n
PErpeCCHOHHOIO aHAJIN3Aa,

YMmerh:
-HJ'IaHI/IpOBaTI) %1 l'IpOBOJII/ITI)
HKCIIEPUMEHTHI 110 33IaHHOW METOJIUKE;

Ymeer:
-CTPOUTH M pEmAaTh PEKyppeHTHEIE
COOTHOIIIEHUS pa3IMYHBIMU
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-oI0MpPaTh aJeKBaTHBIC
MaTeMaTUYECKHEe METOMBI JIJIS PEIICHUS
MOCTaBJICHHBIX MPAKTUYECKUX 3ajad,
MPUMEHATh METOJBl MaTeMaTHYECKOTO

MOACIINPOBAHUA.

criocobamu;

-IPEJICTABIATh Tpadbl pa3IMIHBIMU
crocodamu, OTBICKHUBATh
KOMITOHEHTHI CBSI3HOCTH B Tpadax,
CTPOUTh MHUHHUMAIILHOE OCTOBHOE
JIEPEBO;

-pemiath  3ama4d O MYTSIX  BO
B3BEIIEHHBIX oprpadax. 000CHOBATh
BBIOOD YHCIIEHHOTO MeTona
peLIeHKS TOCTABICHHOM 3a/1a4uu,
-CTPOUTh KOHEYHBIC aBTOMAThl U
BBIIIOJIHATH JIEHCTBUS C HUMH.
-pemaTh  00OOIIECHHBIE 334U
BBIYUCIIUTEILHOTO u
TEOPETHIECKOTO XapakTepa B
ob0nactu  3amuTel  MH(pOPMaLUU
CTOXAaCTHYECKUMHU METOAAMH;

Baagern:
-HaBBIKAMH
UH(pOpMaITMOHHOM

HOJICHCTEM H CPE/CTB;
-HaBbIKaMH BBITTOJIHCHU L
HKOHOMHUYECKOT0
000CHOBAaHUSI  MPOEKTHBIX
CBA3aHHBIX C

oOecrieueHus
0€30I1aCHOCTH
WCXOIHBIX JAHHBIX JIJISl IPOCKTHPOBAHUS

TEXHHKO-
aHaim3a
peuieHui,
o0ecrnieueHreM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH.

u

Baageert:

-pa3HOOOpPa3HBIM MAaTEMAaTHUUYECKUM
anmapatoMm, Noa0Hpas CoveTaHus
Pa3IMIHBIX METOAOB IJIA OIIMCAHUWA
u aHanmsa Mojiesei
UH(POPMALIMOHHBIX CHCTEM;
-KyJIbTypOii MaTeMaTH4eCKOro
MBIIIJICHUS, CIIOCOOHOCTBIO K
0000111eHUI0, aHATIN3Y, BOCIIPUSATHUIO
uH(pOpMaIliK, MOCTAaHOBKE ILIENU U
BbIOOpPY MyTEH €€ TOCTUKEHUS;

1. COAEP’ KAHUE U OB BbEM JUCHHUIIJIMHbI

C YKaz3aHHueM KOoJInYeCTBA YaC0B, BBIACJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcsl

¢ nmpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSITEILHYIO padoTy

QOunas ¢popma o0yueHust

Ne AyIHMTOpHBIE 3aHATHS Cam.
HaunMeHoBaHue pa3aesioB U TeM Bcero

n/n JIK mn3 JB pao.
Pa3nen 1. Anredpa 67,7 18 36 13,7
Tema 1. MHOKeCTBA M OTHOLICHHSA 20 6 10 4

1. |1.1. MuoxecTBa U OmNEpallUd HAJL HUMHU. 7 2 4 1
bunapHbIe OTHOIIEHUS

2. | 1.2. Anrebpamueckue omnepauud. OCHOBHbIE 5 2 2 1
anredpanveckne CTPYKTypbl

3. | 1.3. KommekcHsble uncna 8 2 4 2
Tema 2. MaTpuubl H onpegeTuTe 22 6 12 4

4. | 2.1. Onepaunu Hax marpuinamu. OOpaTUMbIe 7 2 4 1
MaTpPHIIBI

5. | 2.2. Panr matpuiisl 7 2 4 1

6. | 2.3. Onpenenutenu 8 2 4 2
Tema 3. CucreMbl JHHEHHBIX YPABHEHUH 25,7 6 14 5,7

7. | 3.1. CJIAY: ocHOBHBIe MOHATUA. DOPMYIIBI 7 2 4 1
Kpamepa. Metoz 06paTHOM MaTpHIIbL.




8. | 3.2. Ognoponnusie CJIAY 8 2 4 2

9. | 3.3. O6mee pemenue HeogHOpoaHbIX CJIAY 10,7 2 6 2,7
Dopma omuemnocmu 3auem
Pa3nes 2. MaremaTH4ecKuii aHAJIN3 67 18 36 13
Tema 1. BBeenne B MaTeMaTHyeCKH il 13 4 6 3
aHAJIN3.

10. | 1.1. MuoxecTBa. DYHKITHH. 5 2 2 1

11. | 1.2. Ilpenen v HEMPEPHIBHOCTH (PYHKITHH 8 2 4 2
Tema 2. IuddepenunanbHoe HCHUCTEHHE 54 14 30 10
(pyHKIUMIT 0JHOH NTepeMEeHHOMH

12. | Tema 5. IlpousBoanas, nuddepeHiman u ux 12 4 6 2
TPUIIOKEHHS.

13. | Tema 6. OcCHOBHbBIC TEOPEMBI 8 2 4 2
mupQepeHIaTbHOr0  UCUYMCICHUS M UX
IPHIIOKEHUS.

14. | Tema 7. [IlpunoxeHus TNPOU3BOAHON K 34 8 20 6
UCCIENOBAHUI0  (OYHKUMHA M [OCTPOEHHIO
rpadukoB
Konmponw 9
Dopma omuemnocmu Oxzamen
B T.4. IPaKTUYECKAs TOATOTOBKA
Hroro 3a 1 cemecTp 134,7 36 12 26,7
Pasmen 3. DieMeHTHl  AHAJINTHYECKOI 920 18 36 36
reoMeTpuu
Tema 1. DiieMeHTbI BEKTOPHOIl aiaredpul B 12 2 4 6
NPOCTPAHCTBE

15. | 1.1. BeKTOpBI U JTUHEHHBIE ONEPAIUM Ha ]l HUMH. 4 1 1 2
JIuHeliHas 3aBUCUMOCTB BEKTOPOB

16. | 1.2. Ba3suc  BeKTOPHOrO  IPOCTPAHCTBA. 5 1 2 2
KoopAuHATEI BEKTOPA B 3aJaHHOM Oa3Hce

17. | 1.3. CkanspHOE IPOU3BEIEHHE BEKTOPOB 3 1 2
Tema 2. MeTo KOOPAMHAT HA IJIOCKOCTH 21 6 8 7

18. | 2.1. A¢durHas cucremMa KOOpAMHAT Ha 3 1 1 1
IUIOCKOCTH. [Ipocreiimme 3aa4u B
KoopauHaTax.  I[IpsAMOyroibHas  JeKapToBa
CHCTEMA KOOPAUHAT

19. | 2.2. IIpeoGpa3oBaHue CUCTEMBI KOOPAUHAT 3 1 1 1

20. |23. VYrom  MeKIy  BEKTOpaMH  Ha 3 1 1 1
OPHEHTHPOBAHHOM MIIOCKOCTH

21. | 2.4. Pasznuunble cnocoObl 3a1aHus IPAMOM Ha 4 1 2 1
IJIOCKOCTH

22. | 2.5. B3auMHOE pacrojiokKeHne JBYX MPAMBIX Ha 4 1 1 2
IJIOCKOCTH

23. | 2.6. PaccTosHME OT TOYKM 0 MpsAMOM. Yron 4 1 2 1
MEKIY IPIMBIMH
Tema 3. JIuHuu BTOPOro NopsiaKka 17 4 6 7

24. | 3.1.0mmmrc, ero KaHOHUYECKOE ypaBHEHHE U 3 1 1
CBOMCTBA

25. | 3.2. Tunep6ona, e KAHOHUYECKOE YPABHEHHUE U 3 1 1 1
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CBOMCTBA

26. | 3.3. [Tapabona, ee KAHOHMYECKOE YPABHEHHUE U 3 1 1 1
CBOMCTBA.

27. | 3.4. O6uiee ypaBHEHHE JUHUU BTOPOTO MOPSIIKA 8 1 3 4
Y TIPUBEJICHUE €r0 K KAHOHUYECKOMY BHUJTY.
Tema 4. MeTo/1 KOOPMHAT B IIPOCTPAHCTBE. 26 4 12 10

28. |4.1. AddunHas cucreMa KOOPAMHAT B 3 1 2
npoctpadcTBe.  IIpsMoyrojbpHas — JaeKapToBa
crcTeMa KoopauHaT. PaccTtosHue MexXy ABYMs
TOYKAMHU

29. | 4.2. BexTopHOE npousBeaeHre. Boraucienue 2 1 1
IUIONIAIH TPEYTOJIbHUKA

30. | 4.3. CMmemaHHOe IIPOM3BEIACHHE BEKTOPOB. 3 1 1 1
Beruncienue o0beMa TeTpasipa

31. | 4.4. Paznuunble CHOCOOBI 3a/1aHMS TUIOCKOCTH. 3 1 1 1
OO0riiee ypaBHEHHUE MJIOCKOCTH

32. | 45. BsauMHOe pacnoioKeHue 2-X U 3-X 2 1 1
IIJIOCKOCTEN

33. | 4.6. PaccTosiHME OT TOYKH JI0 IJIOCKOCTU. YTOI 4 1 2 1
MEKTY ABYMS TUIOCKOCTSIMH

34. | 4.7. PasnuuHble cnocoObl 3aaHMs NPAMON B 4 1 2 1
POCTPAHCTBE

35. | 4.8. BzauMHOe pacnonoxeHue ABYX MPSMBIX B 2 1 1
npocTpaHcTBe.  B3amMHOe  pacrojioKeHue
PSIMOU ¥ TUIOCKOCTH.

36. | 4.9. Yroa Mexy IpsAMOi U IIOCKOCTBIO 3 2 1
Tema 5. [ToBepXHOCTH BTOPOT0 MOPSAKA 14 2 6 6

37. | 5.1. [unminapuyeckne MOBEPXHOCTH. 4 1 1 2
KoHnueckue moBepxHOCTH

38. | 5.2. [ToBepXHOCTH BpaleHHs 5 1 2 2

39. | 5.3. Dmmuncounasl. [unepGononms! 3 2 1

40. | 5.4. ITapa6Gonou sl 2 1 1
Dopma omuemnocmu 3auem ¢

OUEeHKOU

Pasznen 4. MareMaTH4ecKHil aHAJIN3 90 18 36 36
Tema 1. HHTerpajnbHoe  HMCYHCIEHHE 32 6 14 12
(pyHxuuii 01HOI epeMeHHOH

41. | 1.1. Heonpenen€HHbIN HHTETpAIT 10 2 4 4

42. | 1.2. OnpenenéHHbIN MHTETpa 10 2 4 4

43. | 1.3. [IpunoxeHus onpenenéHHOro HHTErpaa 12 2 6 4
Tema 2. HecoGcTBeHHbIE HHTErPAJIbI 20 4 4 12

44. | 2.1. Uuterpambl ¢ OECKOHECYHBIM IPEACIOM 10 2 2 6
HHTETPUPOBAHUS

45. | 2.2. nTerpansl OT HEOTpaHUYEHHOH (PyHKIHH 10 2 2 6
Tema 3. Paasl 28 8 8 12

46. | 3.1. YucnoBele pssl 10 2 4 4

48. | 3.2. OyHKINOHAIBHBIC PSIJIBI 10 4 2 4




49. | 3.3. Paznoxxenune (QpyHKIMIA B CTETICHHBIEC PSI/IbI. 8 2 2 4
[TpuioxeHus CTENEHHBIX PSIIOB.
Dopma omyemuocmu 3auem
B T.4. IPAKTHYECKAsl MOJATOTOBKA
HTroro 3a 2 cemecTp 180 36 72 72
Pa3znea 5. MaremaTH4ecKHUii aHAJIN3 206,7 36 36 134.7
Tema 1. ®DyHKIIUM HECKOJIbKHX MePeMeHHbIX 12 12 12 44
50. | 1.1. HuddepennupoBanue byHKIMN 22 4 4 14
HECKOJIbKUX MEPEMEHHBIX
51. [ 1.2. Teomerpuyeckuid  CMBICI  (PYHKIIUH 14 2 2 10
HECKOJIBKHUX MEPEMEHHbIX.
52. | 1.3. DOxkcrpemyMm  (GYHKIMH  HECKOJBKHX 32 6 6 20
nepeMeHHbIX. HaxoxneHue HauOOJBIIMX |
HAaMMCHBIINX 3HAYCHH.
Tema 2. HHTerpajibHOe  HCUHCIEHUE 36 8 8 20
(yHKIHUIT HECKOJIBKHX MepeMeHHbIX
53. | 2.1. JIBOIHO# U TPOMHOW MHTETPAIIbI 16 4 4 8
54. | 2.2. [IpumeHeHre KpaTHBIX HHTETPAJIOB 12 2 2 8
55. | 2.3. KpuBoauHelHbIE HHTETPaIbI 8 2 2 4
Tema 3. Iuddepenuuanbubie ypaBuenus u | 1027 16 16 70,7
UX CHCTEMBI
56. | 3.1. O6mwue cenmeHust o AUQQepeHITHATHHBIX 6 2 4
yYpaBHEHHSIX
57. | 3.2. duddepeHunansHbie YpaBHEHUS TEPBOTO 36 8 8 20
opsiJIKa
58. | 3.3. duddepeHunansHble ypaBHEHUS BBICIINX 24 2 2 20
TOPSITKOB
59. | 3.4. Cucremsl nuddepeHnalbHbIX YpaBHEHHH 14 2 2 10
60. | 3.5. J[uddepenuumansapie  ypaBHEHUS  C 22,7 2 4 16,7
YaCTHBIMU TIPOU3BOIHBIMH
Koumponw 9
Dopma omyemnocmu DKk3aMeH
B T.Y. IPAKTHYeCKas MOJATOTOBKA
HTtoro 3a 3 cemecTp 206,7 36 36 134.7
Pa3zen 6. Jluckpernasi MaTeMaTuka U Teopusi | 216 36 36 144
aJITOPUTMOB
Tema 1. MHoOKeCTBA M OTHOLIEHUSI 14 4 4
61. | 1.1. BuHapHbIE OTHONIEHUS M HX CBOKWCTBA 8 2 2 4
62. | 1.2. PekyppeHTHBIE COOTHOIIEHUS 6 2 2 2
Tema 2. DaeMenTHI TeOpUH rpadoB 32 4 4 24
63. | 2.1. OCHOBHBIE MOHATHS U ONPEIETECHUS TEOPUH 12 2 2 8
rpadoB. DaeMeHTH rpada
64. | 2.2. Onepauuu Haj rpadamu. CrocoOs! 10 1 1 8
3agaHus rpaga
65. | 2.3. Cetn. CeTeBble MOJIEHM TIPEACTABICHUS 10 1 1 8
nHdopManuu
Tema 3. ByuneBa anredpa M JOrHKa 56 8 8 40

NPeINKATOB




66. | 3.1. byneBsl pyHKIMU 24 2 2 20
67. | 3.2. Munumu3zaus OyneBbIX (QyHKIHIA 14 2 2 10
68. | 3.3. Jloruka nmpeuKkaToB 18 4 4 10
Tema 4. Dj1eMeHTHI TEOPUH KOIUPOBAHUS 48 2 2 44
69. | 4.1. OcHOBHBIE IIOHATHS BEPOSTHOCTHON TEOPUH 22 1 1 20
uHbOopMauU
70. | 4.2. OcHoBbl anreOpsl BHYETOB M HX 26 1 1 24
IIPUIIOKEHUE K IIPOCTEUILINM
KkpunrorpadguiaeckuM mudpam
Tema 5. OcHOBBI TeOpHUH AJTOPUTMOB 36 10 10 16
71. | 5.1. TloHsTHe anropuT™Ma M €ro XapakTepHBIC 10 2 5 5
YepTHI
72. | 5.2. Mammnsl Trropunra u [locta. Anroputmsl
14 4 4 6
MapxkoBa
73. | 5.3. Bpmumucnumele  QyHKimuu.  YacTuuHO 12 4 4 4
PEKYPCHBHBIC U OOIIEPEKYPCUBHBIE (DYHKITHH
Tema 6. Dj1eMeHTHI TEOPUH ABTOMATOB 30 8 8 14
74. | 6.1. OnpeneneHus KOHEYHBIX ABTOMATOB 15 4 4 7
75. | 6.2. CriocoObl 3a/1aHUsI KOHEUHBIX aBTOMATOB 15 4 4 7
Dopma omyemuocmu 3auem c
OUEeHKOU
B T.4. IPAKTHYECKAsl MOATOTOBKA
HTtoro 3a 4 cemecTp 216 36 36 144
Paznen 7. Teopusi BeposiTHOCTEH © 98,7 18 36 447
MaTeMaTHYeCKasi CTATHCTHKA
Tema 1. D1eMeHTHI TEOPHH BEPOSITHOCTEH 48 8 16 24
76. | 1.1. CiydaiiHble COOBITHSI M UX BEPOSITHOCTH 20 4 8 8
77. | 1.2. CayuvaiiHple BETUYUMHBI U (DYHKIUH 18 4 6 8
pacrpeneneHus
78. | 1.3. IIpenenbHble TEOPEMBI TEOpUU 10 2 8
BEPOATHOCTEMN
Tema 2. JJIEMEHTHI MAaTEeMATHYeCKOH 50,7 10 20 20,7
CTATHCTHKH
79. | 2.1. TlepBuunas 00pabOTKa CTAaTHCTHYECKUX 8 2 2 4
JTAHHBIX
80. | 2.2. TouyeyHoe U UHTEPBATHLHOE OIICHHUBAHKE 12 4 4 4
81. | 2.3. IIpoBepka CTaTUCTUYECKUX TUIIOTE3 16 4 6 6
82. | 2.4. KoppensimoHnHelii U perpeccruoHHbIN 14,7 8 6,7
aHAJIH3
Koumponw 9
Dopma omuemunocmu DK3aMeH
HTtoro 3a 5 cemecTp 98,7 18 36 447
B T.4. MPAKTHYECKAsl MOATOTOBKA
HUTOI'O: 864 162 | 252 422.1

OuHo-3a04Has ¢popma o0yueHus (He peanuzyemcs)

3aouHas popma oOyuenus (ve pearuzyemcsi)
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I1l. OMEHOYHBIE MATEPHAJIBI VISI TPOBEJEHUSI TEKYIIEA 1
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIUXCA 11O AUCHHUIIJIMHE

Tekymias arrectanus NpoBoAUTCS B (hOpMe KOHTPOJIBHOU paboThI, TecTa, pedepara.

TunoBoii BapuaHT KOHTPOJbHOM padoThl o ajredpe (1 cemectp)
1. Ha MHOKECTBE BCeX menbix uncen Z 3agaHo ounapHoe otnomenue G={(X,y) | X,y [1Z [ (x-y):4}.
Jlokazatk, uto G — OTHOIIIEHHE SKBUBAICHTHOCTH Ha Z ¥ MMOCTPOUTH (akTop-MHOXKeCcTBO Z/G.
2. Jloka3aTh, YTO MHOXKECTBO LIEJIBIX YUCEI, KPATHBIX YETHIPEM, 00pa3yeT TPYIIy OTHOCUTEIHHO
OOBIYHOTO CIIOYKCHHS YHCEI.

3. Pemmts ypaBHenue x* + 81 = 0.

4. BBIYUCIUTD ONpPECTUTEND

4 5 -3 2
2 =2 3 2
-2 =5 5 2
2 =5 3 2

5. Pemuth cucreMy JIMHEWHBIX ypaBHEeHH 110 popmynam Kpamepa
[IX1 + 2X2 + 5X3=1
[13X1 + 2X2 + X3 =6
(X1 + X2+ X3=1

6. Pelinth cucremy JTMHEHHBIX YpaBHEHUI
7X1 + 10X, — X3 + 4x4 = —1,
3% + 5%, —4x3 + 6%, =1,
3x, — 15x3 + 18x4 = 6,
Xq + 2X; — 3X3 + 4%, = 1.

Tect mo paszaeny «Marpuubl 1 onpeneaureamw» (1 cemecrtp)
1. 3anumuTe cTyneHuyaTyro Marpuiy pasmepa 4 X 3.
2. Kakoe u3 cienyrommx paBeHCTB CIIPaBEIIUBO
8 14 2\ _ 8 14 2
A)(—IO 6 42) =2 (—5 3 21)

B)(—Eio 164 422>:2'(3 ; 2)

8 14 2 3 7 1
B) (—810 6 452) =2 (—85 3 211)
DG 6 4)=2° (s 3 21)
3. Hanubl matpuusl A = (; ?;) u B= (; i 8) Kakne wn3 cnenyromux onepanuii MOKHO
BBITIOJTHATH (HECKOJIBKO BApUAHTOB OTBETA)?
A)A+B
) AT + B
B) A+ BT
INA-B
B - A
E)A-BT
X)AT - B
3) AT - BT
nN) BT - AT
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6 :i) Torna matpunaA - AT umeer Bug. ...

4. Jlana matpuna A = (

5. Hanbl matpuupsl A = (i i’) u B= (i _32) Torna mpowusBeneHUE 3JIEMEHTOB NOOOYHOM

JuaroHanu Matpuisl A - B paBHoO....

1 1 2
6. 3HaueHHe MaTPUYHOTo MHorouneHa 34% — 24 + 3E nmpu A = (1 3 1>paBHO....

4 1 1
_(3 5 _ (29 20
7. IIpoBepUTb, ABISAIOTCS JIU IEPECTAHOBOYHBIMU MaTpULpl A = ( 4 1) ubB = ( 6 2 1).

8. Pemienne matpuyHoro ypasHeHus C - X - A = B umeer BUL:
A)X=C1-B-A1

B)x=A1-B-Cc1

By X=4"1-Cc1-B

Nx=41tpB1t.c1

3 2 4 5 i _21
9. HaiiTu snemMeHT ¢, Matpulibl C = A - B, ecniu A = ( 9 2 -3 4 ), B = 1 -3
-1 -5 3 11 2 5
A) 44
b) 45
B) 46
) 47

10. Matpuist A, C UMEIOT pa3Mepbl COOTBETCTBEHHO M X N U P X (, U CYIIECTBYET MPOU3BEACHHE

ABC. KakoBsl pazmepsl Matpuil B u ABC?

11. Haiitu cymMMy 371EMEHTOB TPETHETO CTOIOIA MATPHUIIBI At ecrn A = (1—-12)(02 — 1).

12. Eciu (%0, Yo, Z0) - pelieHue CHCTEMBI JIMHEMHBIX ypaBHEHUH
B3x+y+3z2=2{5x—2y+2z=1,10 X7 + Vo + Z( paBHO
A)-3
b) -4
B) -5
I -6
TunoBoii BApHAHT KOHTPOJILHOM padoThI 0 MaTeMaTH4ecKkoMy aHaau3y (1 cemectp)
1.HaiinuTe obnacth onpeneneHust QyHKIUUA Y = ﬁ.
) log, (x2+3x—10)
Vx2=2|x|+1

2. CxemMaTu4ecku NocTpoiire rpaduk GyHKIUU Y = o
X“—06|x

3. Borunciure limnvn? — 2 — nvn? + 3.
n—-o0o
1

4. Haiinute npenensl GyHKIui: a) lim SxH2 0) li (Smx)

p y i W+W xoa \sina
5. Ilpu KakuX @ TOCNENOBATEIbHOCTh X, = SBIIETCS OeCKOHEYHO OoibmIon? A OeCKOHEYHO
Manon?

. . 1 .
6. Ipoauddhepennmpyiite GyHKIMH: a) y = sin (cos ;); 0) y = (sinx)”*.
7. KpuBas npoxoaut uepe3 Touky A (2; -1) 1 yrinoBoit koappUIIMEHT KacaTebHOH B JII000i ee TouKe
MIPONIOPIIMOHATICH KBaApaTy OPJMHATHI TOYKH KacaHWs ¢ KOA((UIIMEHTOM MPOIOPIIUOHAIBHOCTH 3.
Haiitn ypaBHEeHUE KpUBOU.
8. Uccnenonars gpynkuuio f(x) = x + In(x? — 1) u nocTpouTs €€ rpaduxk.

10



TunoBoil BApMaHT KOHTPOJIbHOH PadoThI 10 reoMeTpuH (2 cemMecTp)
1. YpaBHeHHE MPSIMO#i, OTCEKAIOMIEH HAa OCH OpAUHAT OTPe30K h=-3 u oOpa3syroleil ¢ MoJ0KUTETbHBIM

b2
HaIrpaBJICHUEM OCH a6cu1/1cc yrojia g, HUMECT BU. ...

2. Paznenenst m Touku A(2,-1) u B(3,1) npsamoii 3x —y + 1 = 0?

3. Banmcarp ypaBuenue npsmoit d: {x = 2 + 3t, B o01eM BHIE.

4. CoctaBUTh ypaBHEHHE NPIMOH, Ipoxosiiel yepe3 Touky A(-3,4) u napamienbHol npsmoit x — 2y +
5=0.

5. Haiitu yrinoBoit ko3¢ duuuent npsaMon, npoxossiiei yepes Touku A(-3,1) u B(1,2).

6. OmnpeenuTh B3aUMHOE PACIIONIOKEHHE MPSIMBIX dq: {x = 2 + 3t,u d,: {x = 7 + t, Ha TUIOCKOCTH.

7. CocTaBUTh ypaBHEHHUE NPSIMOM, Mpoxosuieil yepe3 Touky A(-3,4) 1 NeprneHIuKyIspHON NpsIMON X —
2y +5=0.

8. Haiitu koopanHaTel TOUkH A, nexauieil Ha npsamoit 2x — 3y + 4 = 0, eciiu U3BECTHO, YTO PaCCTOSIHUE
oT A 10 npsimoit 3y = 4x paBHO 2.

9. Haiitu TOUKy, JIeXKaIIYIO B TOH K€ MOJIYIUIOCKOCTH OTHOCUTEIIBHO IIPSIMO#A, 4TO M TOUka A(...).

10. CocTaBuTh ypaBHEHHME IIOCKOCTH, KacaTellbHoM k cdepe x2 + y2 + z2 = 49 B Touke My(2, —3,6).
11. ITapaboina ¢ mapameTpom p = 5 pacronoxxkeHa Ha miockoct OYZ tak, 4To AUPEKTpUCA COBIAIAET C
ocbto OZ. Hanacath ypaBHEHHE TOBEPXHOCTH, 00pa30BaHHON BpallleHueM mapadosisl BOKpyr ocu OZ.

12. IlpuBecTy K KAHOHMYECKOMY BMly ypaBHeHHE ToBepxHocTH 4x2 + 9y? + 3622 — 8x — 18y — 72z +
13 =0.

TunoBoii BApHAHT KOHTPOJIbHOH PadoThI 10 MATEMAaTHYECKOMY aHAJIH3Y (2 ceMecTp)

. 1 arcsinx 3 dx 8 xdx
1. BeruucuTe onpeieéHHbIe MHTErPabL: a) | 0 s dx; 06) fz Nerwrmr il B) f3 "

2. Haiitu miomas GUrypsl, orpaHH4eHHON 0Chio abcluce M IMHUAMU Y = Uy = 16 — x2.
3. BeluucauTh AJIMHY AYTH KPUBOU p = 5e5¢/12, —g <¢< g

0o Inx

4. Beraucnute HeCOOCTBEHHBIN UHTErpan | = dx.

1

3
5. Belunciure HHTErpajibl: a) fex2+4x_5 (x 4+ 2)dx; 6) [ xctg 2 xdx; B) f—\/% dx.

TunoBoil BApHAHT KOHTPOJILHOM PadoTHI 10 MaTeMATHYECKOMY aHaJu3y (3 cemecTp)

1. OnummTe TEOMETPHYECKM  MHOXECTBO  TOYEK,  3aJaBaeMOE  HEPABEHCTBAMU:
{0 < x?+y%<25,]

o o X .
2. Haifute 0611acT onpeienenus cleayomux QyHKIuii: a) z = ﬁ; 6) z = arcsin (x2 + y?).

1

x2+y2’

3. Beruucaute limx = o (x? + y?)sin
y—)OO

o o X+ —
4. Haiigute yacTHbIE MPOU3BOAHBIE 1-TO U 2-TO MOpsiAKa PYHKIMIM a) Z = . - 0)z=e*"7.

2 2°
-y
5. HaiiTu HauMeHbIlee ¥ HAUMeHbIIee 3HaueHns GyHKImu Z=X> + 3y? — X + 18y — 4 B obnactu
0<x<y<4.
5. Beruucnure unterpan [[ (x — y)dxdy, ecin o6nacts (P) orpanuuena munusmu: y = 0, y = X,

P)
X=2.

6. Boraucnure nBoiinoit uuterpan f

) yInxdxdy, ecau obnacte uHTErpUpoBanus (P) orpaHuveHa

maEnaME Xy=1, y = Vx, x = 2.
dxdydz

7. Beruncnure unrerpan [ ) Qixtyia)®

rae obnacts (V) orpaHnueHa MOBEPXHOCTIMH X + Y +
z=1,x=0,y=0.

2
8. Berancnure nHTErpan fol fox f(;( ¥ x%yzdzdydx.

9. Pemure nuddepeHnmranbapie ypaBHEHHUS:
11



x+1

a) Jity dx -I;yxdy =0;

0)xy' +xex —y =0,y(e) =0;
x+1 _Nn.

B) ity dx + yxdy = 0;

r) ydx + (2\/X_y —x)dy = 0;
H) yIII _ 2yu _ yl + Zy =0.

TunoBoil BApMAHT KOHTPOJILHOI PadoThI M0 JUCKPETHOH MaTeMaTHKe U TEOPUM AJTropuTMOB (4
ceMecTp)

1. IIaTh roHOIIEH M TPOE NEBYIIEK UTPAIOT B TOPOJIKHU. CKOJIBKUMH CIIOCOOaMH OHM MOTYT pa3OUTHCS Ha
JIBE KOMaH/IbI 110 4 YeJIoBeKa B KaXKJOH KOMaH/IE, €CIIM B KQXKJJOH KOMaH/Ie JJOJDKHO OBbITh XOTS OBI IO
OJIHOMY FOHOIIIE?
2. lokaxwure:
Cha/Cl =12
n—-k+1
3. Cymma GUHOMHATBHBIX KO GUIIHEHTOB pasnoxkenus (2nX + 1/2nx)*" pauo 64. Onpenenuts ciaraemMoe
HE cojepikaliee X.
4. Haiitu 3nauenue ¢pynkiun F(1234), ecnu F(0)=0; F(1)=1; F(2n)=F(n);
F(2n+1)=F(n)+F(n+1).

5. Pemute cucremy ypaBHEHUI:

y+2
C/ /A =1/24,
6. HeopuentupoBannsiii rpad G 3aman Bepmunamu {1,2,3,4,5,6,7} u péopamu (1,3); (1,4); (1,5); (1,7);
(2,3); (2,4); (2,7); (3,5); (3,7); (4,6); (4,7); (5,6); (6,7). IlocTtpouts peanuzanuio rpada, HaWTH
[UKIIOMATUYECKOE YUCIIO B €T0 OCTOB.
1. CoctaBbTe TabIUIY HCTUHHOCTH CIICTYIOIIEH (hOPMYIIBI:

(P>R) > (Q—>R)—>(PvQ)—>R)

2. MeTOI[OM OT IIPOTHUBHOTI'O BBISICHUTC, BEPHO JIK CJICAYIOIICC CIICJOBAHUC!
= (FVvG) > (HAK),(KvL)>M F—>M

3. bes MMOCTPOCHUA UCTUHHOCTHBIX Ta6.]'II/ILI JAOKaXUTC O6H.I€3H3‘II/IMOCTB (bOpMy.]'ILIZ

—P—>(P—>Q)

4. HaiiTu Haunpocreiryo GopMy oT Tpex NepeMeHHBIX, MOCIeIHUN CcTO0eI TaOIUIbl UCTUHHOCTH
KOTOpPOM UMEET CJICAYIOUIUN BU:

{c;/cx =1/3,

10111101.
5. Ilycts npenmetHas ooacts D = {1, 2, 3}. Onpenenure MHOKECTBO 3HAYCHUH ABYXMECTHOTO MOHA
A(a, b) Ha anHO# 06nacTH. YKa)uTe HeKOTOpbIE U3 HiX: ki
6. YIIpOCTUTE TaHHYIO CXEMY B H300pa3uTe ee.

P Q
_ 5 O J_/
E— Q

7. CoctaButh anroputm Juis HaxoxaeHuss HOK nByx HaTypanbHBIX yucen.

8. CocTaBUTh AJITOPUTM IS HAXOKACHU A 3HAUCHUA (I)YHKI_II/II/I F(Il), TAc n —1uej1o€ HCOTpULUATCIbHOC YUCIIO,

ecimn F(0)=0; F(1)=1; F(2n)=F(n); F2n+1)=F(n)+F(n+1).
12



9. CocTaBUTh ANTOPUTM JUTSI HAXOXKICHUS 3HAYEHU Sin X ¢ TOYHOCTHIO 10 0,0001, rcmonb3yst pasioxeHue

B psix MaxkiiopeHa.

10. [loka3atp, uro GyHKIMs IPUMUATHBHO pekypcuBHas: f(x,y)=max(X,y)

11. ITycts A={a, b, ¢, d}, nBonuHOE KOMpOBaHue ero Oyks: a—01, b—100, c—101, d—0.
12. dexoaupyiite ciosa: 00101100, 10100 .

13. Beruucnuth 3HaueHue QyHKIIUH:

{f f(x,0) = x,

xy+ 1)+ f(xy) +x+3y Ha > mare.

TunoBoii BApuaHT KOHTPOJILHOI padoThI (5 cemecTp)

1. B aBTOcanone Ha mpojaxy BbicTaBieHo 9 aBTromobOuneit mapku “CITROEN”, 5 aBromoOuseit
Mapku “PEOGOET” u 3 aBTomo0wmits mapku “RENAULT”. B Tedenue qus npogano 4 apromoouis. Haiitu
BEpPOSITHOCTH TOT'O, YTO CPEU NMPoaHHbIX X0Ts Ob1 ouH Mapku “CITROEN”.

2.  Ha wmocr cOpacbiBatoTcss 3 aBHAlMOHHbIE OOMOBI, BEPOSATHOCTH IIOMAJAHUS KOTOPBIX
cooTBeTcTBeHHO paBHbl: 0,3; 0,4; 0,6. HaiiTu BeposSTHOCTB TOT0, 4TO MOCT OYJIET pa3pyIlIeH, €CIIH ATl 3TOTO
HE00X0AMMO COPOCUTH Ha HETO: a) Bce TpU OOMOBI; 0) TOJBKO 0AHY O0MOY; B) HE MEHEE JIBYX.

3. B nepBoii ypue 10 neraneil, u3 Hux 8 crangapTHeIX. Bo BTOpoil 6 aeranei, U3 KOTOPBIX S5
cTaHAapTHHIX. 3 BTOpOI ypHBI NEPENIOKWIN B TEPBYIO OJIHY JeTainb. KakoBa BEpOSTHOCTh TOTO, YTO
JeTallb, U3BJICUCHHAs MOCTIE 3TOT0 U3 BTOPOU YpHBI, HeCTaHAapTHAas?

4. B ctpaxoBom obOmmectBe 3actpaxoBaHo 1000 uiy oJHOTO BO3pacTa U OJTHOM COIUAIBEHOMN TPYIITIBL.
BeposiTHOCTE cMepTH B TeueHHUE roja i Kaxaoro juia pasHa 0,006. Kaxapiil 3acTpaxoBaHHbBI BHOCUT
1 suBaps 150 pyOueii cTpaxoBbIX, M B Cllydae CMEPTH €ro poJACTBEHHUKH IMOJIydaroT oT obmectsa 1200
pyOueii. UeMy paBHa BEpOATHOCTH TOTO, UYTO a) OOIIECTBO MOTEPHUT YOBITKU; 0) MOIYUYUT MPUOBLIE, HE
Menbiyto 40000 pyomnei?

5. Cnenano 2 BBICOKO PHUCKOBaHHBIX Bkianga: 20 MuH. B KoMmmnaHuio A u 18 MiH. B kommanuo B.
Komnanuss A obemaer 40% rofoBbX, HO MOeT 00aHKpOTUTbcA ¢ BeposTHOCThIO 0,3. Komnanus B
o6emaet 30% roJ0BbIX, HO MOKET 00AHKPOTHUTHCSA ¢ BEpOSITHOCTBIO 0,2. COCTaBUTh 3aKOH paclpe/ieeHus
CIIy4aiiHOM BeJIMYMHBI [] - CyMMBbI BKJIa/10B, IOJYYEHHBIX OT ABYX KoMmmnaHui yepes rog. Haiitu E[J, D,

TumnoBoii BApuaHT TecTa MO0 TEOPUH BEPOSITHOCTEN U MAaTeMATHYECKOI CTATHCTHKE
(5 cemecTp)
1. B Tabmuume AMCKPETHOTO CTAaTHCTHUYECKOTO pAaCIpeeIeHus, IIOCTPOEHHOTO II0 BBIOOPKE,

OTCYTCTBYET OAHa Iudpa. IT10 1mdpa

X 10 25 32 74
Pj 0,31 0,29 0,x5 0,15
A) x=1
b) x=2
B) x=0
I x=3
2. JlaH MHTepBAIbHBIN PAJl CTATHCTHYECKOTO PACIpPEIEIEeHIE BRIOOPKH:
X -1-0 0-1 1-2 2-3
n;j 30 70 80 20

Menauana BEIOOpKHU paBHA




A) 1,5
B)0,5
B) 1
C)2

3. B urore yeThipex M3MepeHMil HEKOTOPOH (PU3MYECKOH BEIUYMHBI OJHHM HPUOOPOM IIOTYYEHBI

cnenyromue pe3ynbtarel:8,9,11,12. Bribopounoe cpemHee, BBHIOOpOYHAS JTUCIICPCHUS o’ u

YICTIpaBlIeHHas gucnepcus S paBHBI:

A)9;2.5;3,3)

B) 10; 25; 5

b) 10; 25; 5

B) 9; 25;5
4. lana BeIOOpKa o0ObeMa N: X1, X2,..., Xn. lclipaBieHHas qucrnepcust HaXOAUTCS o cienyromien Gopmye:
A)S? = ¥, xp2

2 _ n
b) §% == dim1 X
2__1 yn
B) $% =-—2%¥i,
2 _ [ yn
rs?= |--3n,
5. Jlana BeIOOpKa oObeMa N: X1, Xo,..., Xn. ECIM KakIplii 31€MEHT BBIOODKM YBEIMYUTL B 5 pas, TO

BBEIOOPOYHOE CpeHee
A) yBenmuutcs B 5 pas;
b) ymenpuTcs B 5;
B) He usmenurcs;
I') yBenuuures Ha 5.
6. OneHKO reHepanbHOM cpelHell HOpMAIbHO PacIpeIeIeHHOrO IPU3HaKa MPU U3BECTHOM
CTaHJAPHOM OTKJIOHEHUH OyIeT HHTEPBAL:

f—tai_-::aﬂ:f—ktaﬁ%

VI
A) ;
I—uU,—=<a<itu—
v VI
B) ;
f—ul_g%{aﬂif—i—ul_gfi_
z VN 2 Y1
B) ;
f—tl_aﬁ¢a¢f+ta%
I

7. PaccmarpuBaeTcsi HHTEpBaJIbHAs OIIEHKA F€HEpaIbHOM CpelHEel B HOPMaJIbHOM pacIpeesieHUH.
JliviHa uHTepBaja MEHbIIE MPU OJTHOM M TOM K€ YPOBHE JJOBEpUS B CiIydae
A) He 3aBUCHT OT 00beMa BEIOOPKH;
b) npu Menb11EM 06beMe BBIOODKE;
B) pu Gonbiiem o6beMe BEIOOPKE;
I') He 3aBuCHT OT 0OBEMa BHIOOPKH, a 3aBUCUT OT UCITPABICHHOW THUCIIEPCUU BEIOOPKH.

1 m
8. Crarucrtuka K = ~Xi=1 > MHCIOIB3YIOMAsACA B TPOLEAYPE NPOBEPKH THUIOTE3 O BHIE
pacmpesienieHus, IMeeT pacrpeeieHue
A) ©@umepa -CHekenopa
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B) N(0;1)
B) t-Ctpromenra
I') O2-Iupcona

9. l'umoTe3a 0 paBEeHCTBE CPEIHUX, PU YCIOBUU HOPMAITBHOTO pPaclpeaeliCHUs IPU3HAKa,
MIPOBEPSIETCS:

A) o [12 -kpurepmio;

b) no xpurteputo baptierra;

B) MeTooM nucnepcuoOHHOTO aHANK3a;
I') no t-kpurepuro CTbeHTA.

10. Nmeercs aBE reHEpabHBIE COBOKYITHOCTH. JIJIsT MCCIIEIOBAHMS UX JUCIICPCHIA U3 KaXKIOW U3 HUX
Mpou3Be/IeHa BbIOOpKa, 00beMOM N1 U N2 COOTBETCTBEHHO. [Ipu mpoBepke HyneBON TMIIOTE3HI,
cocTosmieit B ToM, uTo [112=[15?, U1 ypOBHS 3HAUMMOCTH [] HCIOb3yeTCs CTATHCTHKA

5T o2 @2 o .
A)F = 7 S1%, S2° — BBIOOPOYHBIC TUCTIEPCHH JIJIS TIEPBOM U BTOPO BEIOOPKH;

2 8% . 2

b) x* = — S — cyMMa KBaJIpaTOB OTKJIOHEHUH 10 00enM BhIOOpKaM, UMEIOIIas pacipenenenue [ ;
st
sZ'

B) F = 2%, S1? | Sy? — ucnipaBiieHHbIE BRIOOPOUYHBIE AUCIICPCHH |

2
nS
I y? = — S? - pcrpaBIeHHAS BRIOOPOUYHAS AUCTICPCHSL.

11. IIpu uccnenoBaHUU KOPPEISAIMOHHON 3aBUCUMOCTH 110 AaHHBIM 100 mpeanpusituii Mexay
KaIHUTaJIOBIOKEHUSIMU X (MIH. py0.) ¥ BBIITYCKOM MPOIYKIIUH Y (MITH. PyO) IMOJYYEHBI CIEAYIONTUE
ypaBHeHus perpeccun: y=1,2x+2 u x=0,6y+2. /[ aHaJIOTMYHBIX OPEINPUATUN CPEIHEE 3HAUCHUE IS
HE00XO0IMMOTO KaITUTAJIOBIOKCHHUS, YTOOBI TIOJYYUTh BBITYCK MPOAYKIIMH B | MITH.pyO0., COCTaBIsET

A) 3,6 maH.py0.;
b) 3,2 ManH.py6.;
B) 2,2 mnH.py0.;
I') 2,6 MaH.pyo.

12. 3amana koppensiiinoHHas Tabauia

V/X 20-30 30-40 40-50 50-60 60-70
1-3 4
3-6 3 1 1
6-9 1 4 5 2
9-12 1 7
12-15 1

HaunGoinee nmpaBmono100HOE€ COOTHOIIIEHNE MEXIAY X U Y
A) r=1; b) r>0; B) r=0; T') r=-1.

IIpumepHas TemaTuka pedepaTron
HpI/IMeHeHI/Ie KOM6I/IHaTOpI/IKI/I IIPpH BBEIYUCIICHUN JUCKPETHBIX MATEMATUYCCKUX CTPYKTYP.
[Tpumenenue rpadoB U ceTeld IpH PEIICHUH 331a4 IIJIaHUPOBAHUSI.
[IpencraBneHne nepapxudecKux CTPYKTYp C IOMOIILIO TpadoB.
Kaptet Kapuo mist OyneBbix GyHKIUN Tpex (4EThIpex MEPeMEHHBIX).
CBs13b OyseBBIX QYHKIIHMM ¢ CyMMOM IO MOJYIIIO JIBA.
TeopI/I}I KOAUPOBAHUA. KO,[[I/IpOBaHI/IC " JCKOANPOBAHUC.

ocoarwhE
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3amuTa HHPOPMAITUH.

Kpunronorus.

Kpunrorpadus.

10. Kpunroananms.

11. Cucremsl CUHCJICHUS TSt MPEeACTABICHUS uHbopmaiuu B OBM.
OcHOBHbIE TIOHATHS BEPOSITHOCTHOW TEOPUU MH(POPMAIMH: CUTHAN, JUCKPETHBIN U aHaJIOrOBbIH,
JTUCKPETHU3AIIHSL.

12. U3mepenne nadopMmanuu. JHTponus. opmyna Xaptiau. ®opmyna IllenHoHa.

13. Bunbl aBromMatoB: MHGOPMAIMOHHBIC, BHIYUCIUTENbHBIC, KOHEUHBIC, U(PPOBBIE, CUHXPOHHBIEC,
ACMHXPOHHEBIE, 0ECKOHEUHBIC, ACTCPMUHUPOBAHHBIC, BEPOSATHOCTHBIE, aBTOMAThl MW, aBTOMATHI
Mypa, KOMOUHAIIMOHHEIE.

14. TlpencraBneHue coObITUI B aBTOMATE.

15. KBanpuku B a(hMHHOM ITPOCTPAHCTBE.

16. BekTopHOE MPOU3BEACHUE BEKTOPOB U €0 MPUIIOKEHUS.

17. CmemanHoe Mpou3BeACHUE BEKTOPOB U €r0 MPUIIOKEHUSI.

18. [IpunoxeHne BEKTOPHOH anreOphl K PEIICHHIO 3a1a9 JJIEMEHTAPHON TeOMEeTpUH.

19. Uzyyenue KpUBBIX 2-TO MOPSAKA 10 MX KAHOHUYECKUM YPaBHEHUSM.

20. [ToBepxHOCTH BpaICHHUS.

21. AbduHHBIC M €BKIUI0BBI MHOIOMEPHBIC IPOCTPAHCTRA.

22. DneMeHThI chepruIecKOi reOMeTpHUH.

23. IlonsipHas cucremMa KOOpAUHAT.

24. Unnuaapudeckas u cheprueckasi CHCTEMBbI KOOPIUHAT.

25. CJIAY ¢ koMIUTIeKCHBIMH KO3 pHUITMEHTaMH.

26. Uucnennsie MeTo bl perenus CJIAY.

27. InmuHapuIecKre TOBEPXHOCTH.

28. Kornueckre moBepXHOCTH.

29. Metox ceueHnii.

30. JInneivyaTpie MOBEPXHOCTH.

© o~

ITpomexyTouHass aTtTectanus OOydarOIMXCsS OCYILIECTBIsETCd B (hopme 3auerta,
3a4eTa ¢ OLICHKOM, 9K3aMEHA C UCIIOJIb30BAaHNUEM CIIEAYIOINX OLICHOYHBIX MAaTEPUAJIOB:

Bomnpocs! k 3auety no anreope

(1 cemecTp, ouHas popMma 00y4UeHHUs1)
MHoxecTBa U onepanuu Haj HUMU. Jlnarpammel Diinepa-Benna.
OCHOBHBIE UNCIIOBBIE MHOXKECTBA.
bunapHble OTHOIIEHNS.
OTHolIEHNE SKBUBAJICHTHOCTH.
Anrebpanyeckue onepamum.
ITonsarue anredpsl, noganredpsl. 'omoMopdu3Mel 1 130MOpHU3MBI anreodp.
[TonsiTue rpynimsl, ee npocrenmue cBorctra. [Ipumepst rpynm. [loarpymnmsl.
[TonsaTHe KombLa, ero npocrenmue ceorcTea. Ilpumepst konen. Iloakomnbna.
[Tone, ero npocreimue cBoiicta. [Ipumeps! nosei. [1one panunoHaNbHBIX YHCEIL.
0. ITonsiTre anredpanyeckoit cucreMbl. CucTeMa IeHCTBUTEIbHBIX YHCEIL.
1. Ilone xoMIIEKCHBIX yHcell. ['eomeTpuueckoe mpeicTaBiIeHe KOMIJIEKCHBIX YHCeT U Onepaluuil Haj
HUMU.
12. TpuronomeTpudeckas hopMa KOMIUIEKCHOTO YHCTIA.
13. KopHu 13 KOMIUIEKCHBIX YUCEI.
14. Tlonsitne Matpuisl. Buas maTpui.
15. Oneparnuu Hag MaTpULlaMU, UX CBOWCTBA.
16. O6paTumMbie MaTPUIIBL. DIIEMEHTAPHBIE MATPULIBL. Y CIIOBHS 00PaTUMOCTH MATpPHIIBI.

RBOoo~NORwNE
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17. Beruucnenue oOpaTHOM MaTpPUIIBL.

18. 3anuch u pereHue CUCTEMBI N TMHEHHBIX YPaBHEHUH C N IEPEMEHHBIMU B MaTPUYHOU (hopme.

19. Panr marpunsl. basucuslii Munop. Teopema o 6a3ucHOM MUHOPE.

20. DneMeHTapHBIC MPEOOPa30BaHUS U PAHT MATPHIIBI.

21. I'pynmna moacTaHOBOK. YeTHOCTH M 3HAK MO/ICTAHOBKH.

22. Onpeenurens KBaJApaTHON MaTpuilbl. OCHOBHBIE CBOMCTBA ONPEICTUTEIICH.

23. MuHOpBI U anredpandeckue A0MOHEeHUH. Pa3noxkeHne onpeaenuTes Mo CTPOKE HIIA CTOJIOIY.

24. Tlonsitue CJIAY. PaHocunbubie CJIAY. @opwmel 3ammucu CJIAY.

25. Pemenue CJIAY no ¢popmynam Kpamepa u MmeTo10M 00paTHOM MaTpPHUIIHI.

26. Dnemenrtapubie npeodpazosanus CJIY. Paspemennsie CIIY.

27. Cuctema JTMHEWHBIX OJHOPOIHBIX YPAaBHEHUH, YCIIOBUS CYIIECTBOBAHUS HETPUBHAIBHBIX PEHICHUM.
[IpoctpanctBo pemenuii CJIAY u ero 6asuc.

28. HeomHopoaHas cucteMa JIMHEWHBIX ypaBHEeHUH. JIMHEitHOe MHOT0OOpa3ne peieHn.

29. Teopema Kponekepa — Kanemnu.

30. 3agauu, NpuUBOSIINE K CUCTEMaM JIMHEHHBIX YPaBHEHHUI U HEPABEHCTB.

BOHpOCLI K 3K3aMEHY 110 MaTEMAaTHYEC€CKOMY aHAJIU3Y

(1 cemecTp, ouHas popMa 00y4eHUs1)

1. MmnoxectBo R neiictButensHbIx uncen. M3o0pakeHue IEHCTBUTENBHBIX YHMCEN HA MPSIMOH.
Mopynp A€MCTBUTEIBHOTO YHCIIA.

2. OrpaHuuYeHHbIE U HEOIPAaHUUYEHHbIE MHOXKECTBA. UNCIIOBbIE IPOMEKYTKH.

3. ®ynkuuu m ux odbume cBoiictBa. I'padux ¢pynkumu. CrnocoOwr 3amanust GyHkmil. O6paTHas
bynkus. CnoxHast QyHKIHSL.

4. JleiictBuTtenbHas GyHKIHUS JCUCTBUTEIBHON TepeMeHHO. OCHOBHBIC dJIEMEHTApHBIC (DYHKIIUN
u ux rpaduku. Yucnossle nocieaoBaTenbHocTH. [lonnocae10BaTenbHOCTH.

5. TlonsTre nmpexaena mocuen0BaTeILHOCTH U Tpeaesa QyHKIIH.

6. IlIpenen oTHOLIECHUS CHHYCA K apT'yMEHTY, CTpeMsIeMycs K HyIr0. EAMHCTBEHHOCTD Ipeaena.

7. Tlpenen cyMMBI, TPOU3BEICHUS M YACTHOTO.

8. IIpenen cnoxnoii pynkuuu. IlpeaenbHblil mepexo B HEpaBEeHCTBAX.

9.  OZHOCTOpPOHHHE MPEIEITBI.

10. becxoneuHo Maible (YHKIIMU U UX CPaBHEHUE.

11. Cssa3b Mexnay ¢pyHKIUEH, €€ mpeenoM U 0ECKOHEYHO MaJIoi.

12. CpaBHeHue 6eckoHeUHO MalbIX QyHKIUI. beckoHeuHo O6onbine QyHKIHH.

13. HenpepbsiBHOCTH MHOKecTBa R. BepxHss M HIKHSS TpaHW YHCIOBOTO MHOXKecTBa. [Ipemen
MOHOTOHHOH TOCJIE€JOBATEIILHOCTH.

14. Ywucno e v cBsI3aHHBIE C HUM TIPEJIETIBI.

15. Teopema bonbuano-Beiiepmtpacca.

16. HenpepbiBHOCTS QyHKINH B Touke. HempepsIBHOCTH (yHKIIMK B HHTEPBAJIe U HA OTPE3KE.

17. HenpepbIBHOCTb CyMMBI, Npou3BeleHHs M dYacTHoro. [lepexon K mpeaeny MOjA 3HAKOM
HEeNpepbIBHON (QYHKIUU.

18. OmHOCTOPOHHSISI HEPEPHIBHOCTh. TOUKM pa3pbiBa PYHKIUHU U UX Kiaccudukaius. Teopema o
MIPOMEKYTOUHBIX 3HAUCHHSX HETIPEPHIBHON (PYHKITHH.

19. ludpdepenuupyemocts ¢ynkuuu. IlpousBognas u muddepeHiuan, UX TeOMETPUUYECKHN U
MEXaHWYECKUM CMBICI.

20. HenpepsiBHOCTB tu(depeHupyeMoit pyHKIUH.

21. TuddepeHnmpoBaHne CyMMBI, TPOU3BEICHHS U YaCTHOTO.

22. TlpousBoanas u muddepeniman caoxHoi pyHkuuu. [IponszBoanas oOpaTHON GYHKIUH.

23. T[Ipon3BoaHbIE OCHOBHBIX AJIIEMEHTAPHBIX (DYHKITHIA.

24. TlpousBoanble W nauddepeHuansl BBICIINX MOPSIAKOB. MeXaHW4YeCKUH CMBICT BTOPOH
MPOU3BOIHOM.

25. JluddepennmpoBanne HEIBHBIX U MapaMeTPUUIECKU 3aJaHHbBIX (YHKIINH.

26. Jlorapupmudeckoe auddhepeHIIHpOBAHHE.
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27. KacarenpHas 1 HOpMaJlb K KPHBOM.

28. Teopemsl Poms, Jlarpanxa, Komm.

29. Ilpasuna Jlonurans.

30. [Ipu3HaKK MOCTOSHCTBA, BO3pACTaHUs W YOBIBaHUS (YHKIMU B TOYKE M HA IPOMEXKYTKE.
MaxkcumyM U MUHUMYM (GyHKIud. Haxoxnenue HanOONBIIMX W HAUMEHBIIUX 3HAYeHUH (QyHKIMH Ha
OTpe3Ke.

31. Bemyxknocts rpaduka pyakmun. Touku neperuoda.

32. Acumnrothl. [Ipumenenne audQepeHIHATBHOIO HCYUCICHUS K IOCTPOSHUIO T'paduKOB

byHKIHA.

Bonpochl K 3K3aMeHy 10 TeoMeTpHH

(2 cemecTp, ounasi gpopma o0yueHmust)

BekTopbl: OCHOBHBIE TOHATHSL.

JInnelHbIe Onepanuy HaJl BEKTOPaMHU.

JIuneliHas 3aBUCUMOCTb BEKTOPOB.

CBoiicTBa TMHEHHO 3aBUCHMBIX U HE3aBHCUMBIX CUCTEM BEKTOPOB.

Bekropnoe npoctpanctBo. [IpuMepbl BEKTOPHBIX OAIPOCTPAHCTB.

basuc BexkTopHOTO TIpocTpancTBa. Teopema o pa3iokeHUH BEKTOPa B IPOCTPAHCTBE 110 TPEM

HEKOMIIJIAHAPHBIM BEKTOPaM.

7. KoopauHatel BEKTOpa B 331aHHOM 0a3uce, UX CBOMCTBA.

8. CkaysipHO€ NPOU3BEJCHUE BEKTOPOB, €r0 CBOMCTBA.

9. JnuHa BEKTOpA, YroJI MEXy BEKTOpaMH B OPTOHOPMUPOBAHHOM Oa3uce.

10. AbdunHas cucTemMa KOOpAUHAT Ha TUIOCKOCTH. KOOpAMHATHI TOYKH.

11. [lenenue oTpe3ka B JaHHOM OTHOIIEHUHU.

12. IIpsmoyronbHas AeKapToBa cucTeMa KOOpAuHAT. PaccTosHue Mexay 1ByMsl TOUKaMHU.

13. Ilpeo6pazoBanue ahPpUHHON CHCTEMBI KOOPJAUHAT.

14. Yron mex 1y BEKTOpaMH Ha OpUEHTUPOBAHHOM MJIOCKOCTH.

15. PasznuuHbIe crocoObl 3aIaHUs MIPSMOM.

16. O6miee ypaBHeHHE psiMOii. ['eomeTprueckuii cMbICT KO GUIIMEHTOB MPH TEKYIITIX
KOOp/AMHATax B OOIEM ypaBHEHHH MPSIMOIA.

17. B3aumHO€ pacroyioxxeHre JBYX MPSMbBIX Ha MIOCKOCTH.

18. PaccrostHiE OT TOYKH 0 MPSIMOIA.

19. Yron Mexay AByMs PSIMBIMH.

20. Dnurc, ero KAHOHNYECKOE YpaBHEHHE U CBOMCTBA.

21. TuniepOona, ee KAHOHUYECKOE ypaBHEHHE U CBOICTBA.

22. [lapabona, ee KAHOHMYECKOE ypaBHEHHUE U CBOMCTBA.

23. O0mee ypaBHEHHE JIMHAN BTOPOTO TIOPSIJIKA U IPUBEICHIE €r0 K KAHOHUYECKOMY BHUJTY.

24. AdpdunHas cuctemMa KOOpIAMHAT B IPOCTPAHCTBE. Y CIIOBHUE KOMIUIAHAPHOCTHU 3-€X BEKTOPOB.

25. CMmenraHHOE Mpow3BeIcHHE BEKTOPOB. O0beM TeTpadpa.

26. BektopHoe nmpou3sBezieHne BeKTOpoB. [lomane TpeyroabHHKa.

27. PaznuuHbie ciocoObI 3a1aHUs INIOCKOCTH.

28. Ob1ee ypaBHEHHE IIIOCKOCTU. ['eoMeTpuueckuit cMbIch K03(h(HUIIMEHTOB B 00111eM
YpaBHEHHH TUIOCKOCTH.

29. B3anMHoOe pacroyio’keHHe JBYX U TPEX MIOCKOCTEH.

30. PaccTostHUE OT TOYKH A0 TIOCKOCTH. YTOI MEKAY TIOCKOCTSIMH.

31. Paznuunble criocoObl 3aJaHNs IPSIMOI B TPOCTPAHCTBE.

32. B3auMHOe pacroioKeHUE IBYX MPSMBIX B TIPOCTPAHCTBE.

33. B3anmMHoe pacroioskeHue MpsiMOi U IIIOCKOCTH.

34. Yron Mexy AByMs IPSIMBIMHU. Y TOJI MEXKY MPSIMOH H TIOCKOCTHIO.

35. [ToBepxHocTH BpaieHus. LlunmuHapruyeckie moBepXHOCTH.

36. Konnueckue moBepxHocTn. KoHndyeckue ceueHusl.

37. Dnnuncoul. DITUTICOU] BPALIICHUS.

oakrwdE
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25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

38. OTHOMONIOCTHBIN TUTIEPOOTIOH]I.
39. JIByMmoa0CTHBIN TUIIEPOOTOUI.
40. Dnunrudeckuit mapadonou.
41. N'mnepOonuaeckuit mapaboou/I.

BomnpochI Kk 3a4eTy M0 MaTeMATHYECKOMY aHAJIN3Y

(2 cemecTp, ounasi gpopma o0yueHmust)

[lepBooOpasHas GyHKIMS U HEOTPEACICHHBI HHTETPal.
OCHOBHBIE CBOICTBA HEONPEIEICHHOTO UHTETpasa.
Tabnuia OCHOBHBIX HHTEIPAJIOB.
WNHTterpupoBanue noacTaHOBKOM. BaykHelue no1CTaHOBKHY.
HHTerpupoBanue 1o 4acTsm.
Baxneiilye TUINIBI UHTErPaIOB, BBIYMUCISEMBIE METOIOM HHTETPUPOBAHHUS 110 YACTSIM.
WuTerpupoBanue paiMoHaIbHBIX Jpo0eit.
WuTerpupoBanre NpoCTeHIINX UPPALUOHAIBHBIX (YHKIIHI.
WuTerpupoBanue NpoCTeHINX TPAHCIEHACHTHBIX (DYHKITHIA.
[lonsiTue onpenenéHHOro HHTErpaia.
VYcnoBus CymecTBOBaHMS ONPEAEICHHOIO UHTETpaa.
CBoiicTBa ONpeAeIEHHOr0 UHTErpaa.
Teopema o0 cpelHEM 3HAYEHHUH.
WNHterpai ¢ nepeMeHHbIM BEPXHUM MPEIEIOM.
®opmyna HeroTona-JleiiOHuna.
WNHuTterpupoBanue 3aMEeHON IEPEMEHHOM B ONPEAEIIEHHOM UHTErpaJie.
HHTerpupoBanue 1o 4acTsm B ONPEIEIEHHOM UHTETpaIE.
[Lnomaas KpUBOJIMHEHHON TpaIeIuu.
[Ino1mane KpUBOJIMHENHOIO CEKTOPA.
JInmuHa nyru KpuBOU.
OO0béM Tena BpallleHus.
Hecob6cTBeHHbIEe MHTErpalibl ¢ OecKkoHeuHbIMU npesenamu (| poaa).
Hecob6cTBennbie nHTErpasisl OT HeorpanudeHHbIX GyHkiui (11 pona).
YucnoBoii psi M ero yacTuuHble cyMMbl. Cxoasiuecs paasl. Heobxoaumoe yciioBue CXOAMMOCTH
YUCIOBOTO pAna. ['apMoHnUYecKuii psI.
OcCHOBHBIE CBOWCTBA CXOJAIINXCS PSIOB.
Kputepnit Komm cxonumoctu psnoB. HeoOxonuMoe u 10CTaTOuHOE YCIOBUSI CXOJUMOCTHU psja ©
MIOJIO)KUTEIIbHBIMU WICHAMM.
[Ipu3Hak cpaBHEHHS.
[Tpusnak [lanambepa.
[Ipu3nak Komm.
WHTerpanbHblil IPU3HAK CXOIAUMOCTH.
3Hakouepenyromuecs psasl. Teopema Pumana.
@OyHKIIMOHANBHBIN Psil M 007aCTh €ro CXOJMMOCTH.
PaBHOMepHas cxoaumocTh. HE0OX0IMMBIH M TOCTATOYHBIN MTPU3HAK PABHOMEPHOMN CXOJIUMOCTH.
CyMMa paBHOMEPHO CXOJAIIETOCS PsiJia HEMPEPBIBHBIX (YHKIIUH.
[Tonsitue crenenHoro psaaa. Teopema AGenst. UHTepBal u paguyc CX0IUMOCTH.
3anaua paznoxkeHus QYHKIMU B CTETIEHHOH psi.
Pspn Teiinopa.
Paznoxenue GyHKINU SinX B CTENIEHHOM Pl
Paznoxxenue GyHKIIUU COSX B CTETIEHHOM psi.
Pasznoxenne Gpynkuun In(1 + x) B creneHHON psij.
Pasnoxenne GyHKIUU €*B CTEIIEHHOM PSII.
Paznoxxenve GyHkmuii B CTETIEHHOU PSI.
[TpumeHeHue pI0B K NPUOIMKEHHOMY BBIYMCICHHUIO 3HAYSHUN (QYHKINH.
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44. ITIpuMeHeHne psI0B K BBIUMCICHUIO PEEIIOB.
45. [IpuMeHeHue psAIOB K BEIYMCICHUIO HHTETPAJIOB.

BomnpochI K 3K3aMeHy 10 MATEMATHYECKOMY aHAJTU3Y

(3 cemecTp, ounasi gopma o0yueHmust)
1. [eiictButenvHass (QyHKOHMS JABYX JCHCTBHTENBHBIX IEPEMEHHBIX KakK (YHKIUS TOYKH
npoctpancTsa R? I'paduk GyHKIMM ABYX IepeMEHHBIX, THHUM yPOBHS.
2. Tlpenen ¢pyHKINN HECKOIBKUX EPEMEHHBIX, IOBTOPHBIE MTPEIEIIBI.
3. HenpepblBHOCTh PYHKIIMH HECKOIBKUX ITEPEMEHHBIX.
4. YacTtHble TPOU3BOJHBIC (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
5. JIuddepenuupyemocts u quddepennnan GyHKIHH HECKOJIBKUX TIEPEMEHHBIX.
6. [ocrarounoe ycioBue nudGepeHInpyeMOCTH.
7. UYactHble npousBojHble U JuddepeHIranbl BBICIIUX MNOPSAIKOB. PaBEHCTBO CMeIIaHHBIX
MIPOU3BO/IHBIX.
8. JluddepennmpoBaHue CIOKHON (PYHKITUH.
9. IIpousBoanas mo HampasieHuo. [ pagueHT.
10. KacarenpHast mimockocTh. ['eomerpuueckuii  cmbica guddepeHnmana (QyHKIUA —ABYX
MEPEMEHHBIX.
11. Teopema o cymiecTBOBaHUH U JU(HEPEeHINPYEMOCTH HESIBHON (DYHKIIUU.
12. BerurcnieHue 9acTHBIX TIPOU3BOIHBIX HESBHO 3aJaHHBIX ()YHKITHA.
13. Omnpenenenrie MakcCuMymMa ¥ MUHUMyMa (YHKIMHM HECKOJIBKHUX IMepeMeHHbIX. HeoOxomumele
YCIIOBHSI SKCTPEMYyMa.
14. JloctaTouHbIe YCIOBUS MAaKCUMyMa U MUHUMYMa JUIsl QYHKIIMU JBYX TEPEMEHHBIX.
15. HaxoxaeHue HanbOIbIIEr0 1 HAMMEHBIIET0 3HAYCHUMN.
16. IToHsiTe TBOMHOTO MHTETpAIA.
17. 'eomeTpuyeckuii U GU3NIECKUIN CMBICIBI ABOHHOTO HHTETpaa.
18. OcHOBHBIE CBOIICTBA IBOMHOTO UHTErpaa.
19. Beruucnenue JBOWHOTO WHTETpaja B JEKapTOBBIX KOOPIWHATAX.
20. Briuncnenue ABOWHOTO HHTETpalia B MOJISPHBIX KOOPJMHATAX.
21. TlonaTne TpOWHOTO UHTETpaNIa. Brrurcienne TpOMHOTO HHTETpajia B IEKApTOBBIX KOOPAWHATAX.
22. Boiuncnenue 00bEMOB Tel.
23. Berunciienue Tionaei riakiux MoBEepXHOCTEH.
24. KpuBOIMHEWHBIN HHTETPal U €r0 OCHOBHBIE CBOMCTBA.
25. Berunciienue KpuBOJIMHEWHBIX HHTETPAJIOB.
26. 3anaun, npuBoaAne K AudPepeHInanbHbIM YpaBHEHUSIM.
27. OcHOBHBIE TOHATHA Teopun aupdepeHIuanbHbIX ypaBHeHHd. OOmiee, yacTHOe W 0co0oe
pereHus.
28. YpaBHCHHS C Pa3ACIIAIOMUMUCS TIEPEMEHHBIMH.
29. OnHoponHble nuddepeHnanbpHble ypaBHEHNS IEPBOTO MOPSIKA.
30. Pemenue MTMHEHHBIX YpaBHEHUH MTepBOTO mopsiaka Mmeroaom WM. beprymmu.
31. Pemienue NMHEWHBIX ypaBHEHUN TEPBOrO MoOpsaka MeroaoMm Jlarpanxka (METOAOM BapHuaIluu
MIPOU3BOJILHOM MOCTOSIHHOM).
32. Vpasuenue S. bepnymin.
33. YpaBHeHwue B nOJMHBIX AuddepeHnnanax.
34. VYpaBHeHUsI, HE pa3pelIeHHbIE OTHOCUTEIBHO TPOU3BOIHOM.
35. YpaBHeHwUsI, JOMyCKAONINE TOHMKEHUE TTOPSIIKA.
36. CtpykTypa 0011ero pemeHus JMHEHHOTO 0THOPOHOIO YPaBHEHUS BTOPOTO MOPSIKA.
37. NaTerpupoBaHie JHHEHHOTO OJHOPOJHOTO YPAaBHEHUS BTOPOTO TOPSIKAa C ITOCTOSHHBIMH
KO3 PHUIHEHTaMH.
38. JIuneiitHbIe OTHOPOIHBIE YPAaBHEHUS 1-TO TOPSAIKA C TOCTOSHHBIMH KOX(PQHUIMEHTAMH H WX
WHTETPUPOBAHUE.
39. Merox BapHamyu MPOU3BOJILHBIX TTOCTOSTHHBIX.
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43.

N

BOoo~NOGOR~W

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

0.
11.
12.
13.
14.
15.
16.
17.

HHTerpupoBanye TMHENHBIX HEOAHOPOJAHBIX YPABHEHUN BTOPOIO MOPsAKA U IIPABOM YaCThIO BUA
f(x) = Bu(x) - e,

WHTerpupoBaHue TMHENHBIX HEOAHOPOAHBIX YPABHEHUH BTOPOTO MOPSAKA U IIPABOM YaCThIO BUJA
f(x) = e* - (B,(x) - cosBx + Qp(x) - sinfBx).

CucteMbl TMHEWHBIX U GEpeHINATBHBIX YPABHEHH C TIOCTOSHHBIMHU KO3 QUIIMEHTAMH.
ITonsATne 06 ypaBHEHMSX C YACTHBIMU MPOU3BOJHBIMH I1EPBOT0O MOPSIKA.

Bonpochl K 3a4eTy 0 TUCKPETHOI MaTeMaTHKe U TEOPHUH AJITOPUTMOB

(4 cemecTp, ouHasi gopma o0yueHmst)
MuoxectBo. IloamuHoxkectBo. Omepanuu HaJg MHOXKECTBAMH M HMX OCHOBHBIE CBOWMCTBA.
Huarpammsl Jitnepa-Benna.
[TonsTue ynopsanouenHoi napsl. IIpsimoe npoussenenne 1ByX (HECKOIbKUX ) MHOKECTB. buHapHbIe
(n-apubie) otHowieHwus. [IpecTaBineHre KOHEYHBIX OMHAPHBIX OTHOIICHHH rpadamu.
KomOunaTopHble KOHGHUTypaIyu.
[IpyHIMI BKIFOYEHUS U UCKIKOYCHHUS.
[TonmmaOMMaNBHAs hopMyIa.
PexyppeHTHBIE COOTHOLIEHUS.
3anauyu, NPUBOJALINE K PEKYPPEHTHBIM COOTHOLLIEHUSIM.
Yucna GuboHaquu.
Crioco0bl pelieHus: peKyppeHTHBIX COOTHOILIEHUH.
CyMMBI U pEKYPPEHTHOCTH.
[IpeobpazoBaHus CyMM.
KpaTtHble CyMMBI.
HekoTopslie MeTO/1bI CyMMUPOBaHUS.
LesnouncnenHbie GyHKLINU.
ACHMITOTHYECKHE PELIEHUS PEKYPPEHTHBIX COOTHOILECHHUN.
®opMyna cyMMHUpOBaHus Jilepa.
OcHoBHbIE MOHATUS TeopuH rpados (nceBaorpad, myapTurpad, rpap U UX OpHUEHTUPOBAHHBIE
aHaJIOTH).
Crenensb BepinHsbl rpada. Teopema o cymMe cTeneHel BepiinH rpaga u e€ ciaeicTBue.
Ionrpad.
[1yTs, nens, npoctast Lemb, LUK, TPOCTON HUKIL.
Cas3nble rpagdbl. KoMnoHeHThI ¢BA3HOCTH rpada, X YHCIIo.
Yucno pa3nuuHbIX rpadoB ¢ p BEpIIMHAMM.
W3omopduble rpadml.
Oiinepossl rpadsl. Kpurepuii siinepoBocTu.
["aMuIbTOHOBBI IpadBbl.
HepeBbsi. XapakTepu3alMoHHas TEOpEMA.
Vknanka rpada. Ilnanapusle rpadsr. Ilmockue rpadsl. Teopema Dilnepa u €€ cieiacTBHSL.
Hemnnanapnocts rpados K5 u K3,3.
Packpacka Bepuns u pédep rpada.
JIBynonbuble rpadsl. Teopema Kenura.
PackpamnmBaeMoCTh BEpILUH IJIaHAPHOTO Tpada MmAThI0 KpackaMu. ['HmoTe3a 4eThIpéX Kpacok.
Bbynessl pyHKIIMN
MunuMuzanus OyaeBbIX QyHKIUH
Jlornka npeaukaTroB
OcHOBHbBIE TIOHATHS BEPOSATHOCTHON TeOpUU HH(OpMAIIH
OcHOBBI anreOphl BHIYETOB U UX MPUIIOKEHUE K IPOCTENIINM KpUNTorpaduyeckuM mudpam.
WuTynTHBHOE NpecTaBieHne 06 anropurMax. HegopmanbHoe MOHATHE aIrOpUTMA.
CBolicTBa AJITOPUTMOB.
@DopMBI IPEICTaBIECHNS aIrOpUTMOB. OCHOBHBIE CTPYKTYPBI aITOPUTMOB.
Boruncnumeie GyHKINHU, pa3pelIuMbIe U TEPEUrCINMble MHOYKECTBA.
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40.
41.
42.
43.
44,

45.
46.
47.
48.
49,
50.
51,

Onpenenenne mamunbl Toropunra. [Ipumenenre MammHbl ThIOpUHTa K CIIOBaM.
Onpenenenne mamuubl [locta. Komanael. [Ipumepsr mporpamm.

KoHncTpynpoBanue mamuH TorropuHra.

Beruuciumsle o Teropunry @yHkuuu. OCHOBHas THIIOTE3a TEOPUU AJITOPUTMOB.
ThIOPUHIOB NOJIXOJ K MOHITHIO «@ITOPUTM». AJITOPUTMHUYECKH pa3pelIMMble U HEpa3pelIuMble
poOJIEMBI.

Hopmanbhbie anroputmel MapkoBa. DKBUBaJIEHTHOCTh Pa3IMYHbIX TEOPUN AJITOPUTMOB.
Pexypcunbie pynkmuu. Te3uc Yepua.

Hepaspemumsie anroputMudeckue npo0ieMsl.

[Tpumep HeBbrurcnuMon GpyHkuuu. [Ipobiema pacrnoznaBaHusi CaMOIIPUMEHUMOCTH.
[IpunoxeHus Teopun aIrOpUTMOB B HH(OpPMATHKE.

IIpuMeps! anropuTMHUYECKON HEPa3peLIMMOCTH.

KoHneunble aBTOMATHI.

Bonpocsl kK 3k3aMeHy 110 TEOPUHU BEPOATHOCTEH U MATEMATHYECKON CTATUCTHKE

RBPBooo~NoO W PE

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.

28.

29
30
31

0.
1.
12.

(5 cemecTp, ouHas popma 00yUeHNsI)
IIpocTpaHCTBO 371€MEHTapHBIX COOBITUNA. Anredpa COOBITHA.
PaBHOBO3MOKHBIE HCcX0bl. Knnaccudeckoe onpeneneHue BepoATHOCTH.
IIpuMeHeHMe 371IeMEHTOB KOMOMHATOPUKH K MOJCUETY BEPOSTHOCTEH.
I'eomeTpuueckas BEpOATHOCTb.
Cratuctuyeckas BEpOSTHOCTD.
VYcnoBubie BeposiTHOCTH. Teopema ymHOkeHus. HezaBucuMocTs cOOBITHH.
dopmya noiaHoU BeposTHOCTH, opmynbl baiieca.
HezaBucumelie ucneiranus. Cxema bepnyiu.
HezaBucumeble ucnbitanus. Cxema Ilyaccona.
JloxanbHas Teopema Myaspa-Jlamiaca.
NHuterpanbnas reopema Myaspa-Jlamaca u ee puioxeHus.
CrnyuaiiHple BEIMYMHBI. 3aKOH pAacCHpenecHMs] CIy4alHOM BenuduHbl. IIpuMepsl 3akoHOB
pacrpeneneHns TUCKPETHBIX CIIy4aiHbIX BEJTUYHH.
UucnoBble XapaKTEPUCTUKU AMCKPETHBIX CIIYYalHBIX BEIUYMH. MaTeMaThuecKoe OKHUIaHHE.
CBolicTBa MaTEMaTUYECKOTO OXKUJAAHUS.
UucnoBble XapakTEPUCTUKH JHUCKPETHBIX CIy4alHbIX BeMWYMH. MoOMeHTHL. Jlucmepcus.
CrangapTHOE OTKIOHEHHE.
HenpepsiBHble cydalinble BeanurHbl. QyHKIU paCIpEeIeIeHuUs.
[InoTHOCTB pacnpeneneHns BEpOSATHOCTEN CIIy4ailHOM BEIMYHHBI U €€ CBOMCTBA.
UucnoBble XapaKTEPUCTUKU HEMIPEPBIBHOM CIIy4YallHON BEJIMYHHBI.
HopmanbeHoe pacnpenenenue.
ITokaszaTenbHOE pacmpeneieHue.
PaBHOMEpHOE pacrnipeneneHue.
IIpaBuio Tpex curm.
[IpenenpHble TEOpEMBI: HEpaBeHCTBO YeObiiena.
[IpenensHble TEOpEeMBL: TepeMa YeObIeBa.
3akoH Oonpnx yncen. Teopema XununHa, Teopema bepHynu
[Ipenmer MaTeMaTH4eCKOM CTAaTUCTHKM, 3ajauyd CcTaTUCTUKH. IIpenBaputenpHas oOpaboTka
BBIOOPKH.
ToueyHble OLIEHKH ITapaMETPOB PACIPEAEICHUS.
TpeboBanusi, mnpeabsBiIsieMble K OLEHKAM I1apaMeTpOB: HECMEIEHHOCTb, COCTOSTEIbHOCTD,
3¢ (HEKTHBHOCTS.
CymHocTb 3a1auu HHTepBaibHOro oneHuBaHus. Koadduurent nosepus.
. JIOBEpUTEIIBHBIN UHTEPBA I MATEMAaTUYECKOr0 0XKUAAHUS IIPU U3BECTHOM C.
. JIOBEpUTEIIBHBIN HHTEPBAI U1 MATEMAaTUYECKOrO 0KUAAHUS IIPU HEU3BECTHOM C.
. JloBepUTENbHBIN HHTEPBAI ISl JUCTIEPCHUH.
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32. Cratuctuueckue runoTe3sl. O0mue noHsaTus. MeToauKu IpoOBEpKH.

33. IIpoBepka rumore3 0 CpaBHEHUH C ATATIOHOM.

34. IIpoBepKa TUIIOTE3HI O 3aKOHE pacrpenesienns. Kpurepuit 2.

35. 3aiaun perpecCHOHHOI0 ¥ KOPPEISAIMOHHOTO aHAIN3A.

36. Beenenue B perpecCHOHHBIN aHanu3. MozenbHble ypaBHEHUS PETPECCHH.

37. Jluneiinas perpeccusi. MeTo HAMMEHBIINX KBaPATOB.

38. KoaddumuenT koppensuuu. IMIUpUIecKiil Ko3PHUIIMEHT KOPPETSIIH.

39. CoiictBa ko3¢ ¢unuenta koppemsuun. [IpoBepka rumore3 o 3HAYMMOCTH Ko3(dduimenra
KOPPEJISIIHH.

40. OreHKa TOYHOCTH HAXOXKJICHUS OIICHOK KOA(PPUITMEHTOB TUHEHHOTO YPAaBHEHUS PETPECCUHU.

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJIUMOW JUISI OCBOEHMS
JUCHUATIIMHBI

4.1. OcHoBHasI JIUTEpPATypa

1. ®ununnos, C. . MaTtemaruka: Kypc JeKIMHA 0 BbICIIEH MaTeMaTHKe : ydyeOHoe mocobue : [16+] /
C. U. ®umunnos ; MHCTUTYT 3KOHOMUKHM, ympaBieHuss u npaBa (r. Kaszanp). — Kazanp : Ilo3nanue
(Macturyr  DVII), 2014. — 188 c¢. : wun. — Pexum pgocryma: 1O MOAMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=364164 (nata  oOpamenus:  02.08.2021). —
bubnuorp. B kH. — TEKCT : AIEKTPOHHBIN.

2. MaremaTuka: MpakTUKyM : yaeOHoe rmocooue : [16+] / MUHHCTEPCTBO HayKH U BBHICIIIETO 00pa30BaHUs
Poccuiickoit ®enepanun, CeBepo-Kaskasckuil ¢enepanbhblii yHuBepcurer. — CraBponoib : CeBepo-
Kasxkazckuit @enepanbhblii yauepcurer (CKOY), 2018. — 284 c. : un. — Pexxum goctyna: no noamnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=563149 (nata o6pamenus: 02.08.2021). -

bubnuorp. B kH. — TEKCT : 37E€KTPOHHBIH.

4.2. lonosHUTEILHAS JIUTEPATYPA

1. ®omunbix, E. 1. MaremaTtuka: npaktukyMm : yueoHoe mocobue / E. . ®omunbIX. — MUHCK :
PUIIO, 2017. - 440 C. — Pexxum JIOCTyma: o TOJIITUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=487914 (nata obpamenus: 02.08.2021). —
bubmuorp.: ¢. 320. — ISBN 978-985-503-702-7. — TekcT : 3IeKTPOHHBIN.

2. Caxaposa, JI. B. Maremaruka : yueOnuk : [16+] / JI. B. CaxapoBa ; PoctoBckuit
rocyapcTBeHHbIl skoHOMuueckuid yHuBepcuteT (PMHX). — PocroB-Ha-/lony : M3gatenbcko-
nonurpaduueckuit komruieke PI'DY (PUHX), 2017. — 116 ¢. — Pexxum noctyna: mo mojamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=567421 (nara oGpamenwus: 02.08.2021). —
bubauorp. B kH. — ISBN 978-5-7972-2361-0. — TekcT : 3I€KTPOHHBIH.

V. IEPEUEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETU «<MHTEPHET», HEOBXO/JIUMBIX
JJIA OCBOEHUSA INCIHUIIJIMHBI

Ne Ccbuika Ha
. HaumenoBanue pa3padoTku B
i HHopMaNOHHBIN . JocTynmHoCcTh
3JIEKTPOHHOI popMme
pecypc¢
1. Matemaruueckoe oOpa3oBaHue:
htp://mathedu.ru pas y
npoiioe U Hactosuiee (caiit ¢ Db, | CBoO6oAHBIHM JOCTYI.
BKJIIOYAIOIIEH  JOPEBOJIOIMOHHBIC
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WCTOYHUKH, JINTEPATYPY COBETCKOTO
Tepro/ia)

http://www.iprbookshop.ru/

DNeKTPOHHO-ONOIMOTeYHAs
cuctema (3bC)

Perucrpanus yepes
000 YHUBEPCUTETCKUI
KoMIibroTep. B
najJbHEUIIEM
VHIUBUYAJIbHBIN
HEOTPaHUYEHHBIN JOCTYI
13 11000H TOYKH, B
KOTOPOU UMEETCS TOCTYII
K cetu MHTEpHET

http://www. exponenta.ru

OO6pa3oBaTeIbHBIN MaTEMaTHYECKUI
caut

CBOOOAHBIN TOCTYIT

http://www. matclub.ru

OO6pa3zoBaTeIbHBIN MAaTEMaTHIECKUI
caut

CBOOOAHBIN TOCTYIT

http://www.fismat.ru

OO0pazoBaTenbHbIN MAaTEeMaTUYECKUI
cauT

CBOOOIHBII JOCTYTI

http://www.mathnet.ru

OO0pazoBaTenbHbIN MAaTEeMaTUYECKUI
cauT

CBOOOIHBII JOCTYTI

http://www.krugosvet.ru

DneKTpOHHAs YHIIUKIIONEANS, B
KOTOPOU Mpe/ICTaBJICH MaTepual o
OCHOBHBIM MaTeMaTHYCCKUM
TEPMHUHAM, a TAKKE
Oouorpaduueckue TaHHBIE 00
W3BECTHBIX MATEMATHKAX.

CB0OOAHBII JOCTYI

http://vilenin.narod.ru/M
m/Books/Books.htm

MaremaTtnueckast OnOIHOTEKA,
MIOCTOSTHHO ITOTIOJTHSIEMOE COOpaHue
YHUBEPCUTETCKUX yIeOHUKOB,
HCCIIEA0BAHUH 110
MaTeMaTHYeCKOMY aHaJIH3Y,
anreope, nuddepeHnnanbHOMN
T€OMETPHH U TOMOJIOTHH,

Qg depeHIranbHbBIM YPaBHEHUSM,
MaTeMaTu4ecKon (pu3mKe.

Heorpannuennslii foctyn

http://ilib.mccme.ru

Ob ¢ KHUTraMH 110 MaTEeMaTHKE.

CB0OOAHBIHM JOCTY.

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX

N NTHO®OPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Perucrpanus yepes
0001 YHUBEPCUTETCKUI

http://www.biblioclub.ru

OHJIaNH

KOMITHIOTED.
DNeKTpOHHO-OUOIHOTeUHAS B nanpueiimem
cuctema (3bC) MPEIOCTABIIAECTCS
VYHuBepcurerckas Oubnuorexa HEOTPaHWYEHHBIN

WHIWBUAYAJIBHBIN 1OCTYII
13 TF000H TOYKH, B
KOTOpOM UMEEeTCs 1OCTYII
K cetd MIHTEepHET

Poccuiickuit uHGOpMaIMOHHBII

wwwe.elibrary.ru
noprai B 00J1aCTH HAYKH,

CBoOOAHBINA TOCTYIT
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TEXHOJIOTUH, METUIIMHBI 1
oOpazoBaHus

Maremaruieckoe 00Opa3oBaHue:
3. | http://mathedu.ru 001 0CTYITHAS SJIEKTPOHHAS 3) CBoOomHBIH AOCTYII
O6ubnmoreka

VII. JUOEH3UMOHHOE U1 CBOBO/IHO PACITPOCTPAHSAEMOE
ITPOTPAMMHOE OBECIIEYEHHME

[Tpu peanu3anuu y4eOHON TUCHMIUIMHBI MPUMEHSETCS CIEAYyIollee JTUICH3HOHHOE U CBOOOTHO
pacrpocTpaHseMoe IporpaMMHOe o0ecIieYeHue:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIll. OBOPYJIOBAHUE U TEXHUUYECKUE CPEJCTBA OBYUYEHMS,
HEOBXO/JIMMBIE JJISI OCYIECTBJIEHUS OBPA3OBATEJIBHOTO
MPOLECCA MO JUCLHUTUIMHE

VYueOHbIC 3aHATHUS MPOBOIATCS B AaYAUTOPHUSAX, YKOMIUIGKTOBAaHHBIX CIHEIMAIH3UPOBAHHOM
MeOeNIbI0, B TOM YHCJIE CTAl[MOHAPHBIMUA HJIM TMEPEHOCHBIMA TEXHUYECKUMHU CPEIICTBAMHU OOYUYCHHS
(mpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK).

CamocTosTenpHas paboTa MPOBOIUTCS B KaOWHETaX, OCHAMICHHBIX KOMITBIOTEPHOW TEXHUKOH C
BO3MOYKHOCTBIO MOJAKIIOYCHHUs K ceth «MHTepHeT» W o0ecledyeHueM JOCTyla B 3JICKTPOHHYIO
MH(POPMAIIMOHHO-00pPa30BATENBHYIO CPEly YHHBEPCUTETA.
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