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pabouyas mporpaMmMa JUCHMUILIAHBI
CrienmanpHOCTh/HanpasiieHue moarotoBku — 23.05.04 DxcruryaTaliyst xKele3HbIX I0por
Crenmanu3anust/mpoduiabs — MarucrpaibHbli TPAaHCIOPT
Kpanmuukanwst BeITycKHUKA — MH)KEHEp MyTel COOOIICHUS
dopma u cpok 00yueHus — ounas dopma 5 siet; 3a04yHas dpopma 6 et
Kadenpa-pa3zpaborunk nporpammsl — MaremaTuka

OO0m1ast TpyIOEeMKOCTb B 3.€. — 13 ®DopMBI MPOMEKYTOUHOH aTTECTAIIHN
Yacos o yueoHOMY 1u1any (YII) — 468 ouHas popma oOydIeHU:
3aueT 1, 4 cemecTp, 3K3aMeH 2, 3 cemecTp
3ao4Has popma oOydeHuUs:
3aueT 1, 2 Kypc, ak3ameH 1, 2 kypc

Ounasi ¢popma o0yyeHUst PacnpesesieHne 4acoB TNCHHUILIHHBI N0 ceMecTpaM
Cemectp 1 2 3 4 Hroro
Bun 3anaruii qa?ﬁ 1o qai?f.} 1o IIai?l]_al 1o ‘-Iac;)lf_;[ o Yacos no YII
AyauTOopHasi KOHTAKTHasl
padora o BuaM Y4eOHBbIX 51 68 68 34 221
3aHATHIH/
B T.4. B ¢popme IIIT*
— JIEKIIUHA 17 34 34 17 102
— TIIpaKTHYECKHUe (CEeMUHAPCKUE) 34 34 34 17 119
— 1abopaTopHbBIE
CamocTosiTeibHasi padoTa 57 40 40 38 175
JK3aMeH 36 36 72
Hroro 108 144 144 72 468
3aouynas ¢opma o0yueHust PacnpenesieHue yacoB JUCHMILVIMHBI 10 CeMeCTpaM
Kypc 1 2 Hroro
Bup 3ansTuit Yacos no YII Yacos no VII Yacos no YII
AyauTOpHAasi KOHTAKTHAs
padoTa no BHIaM y4eOHbIX 32 22 54
3aHATHH/
B T.4. B popme ITIT*
— JIEKIIUHA 16 10 26
— MpaKkTHUYecKHe (CeMUHAPCKHeE) 16 12 28
— n1abopaTopHbIE
CamocrosiTe1bHast padora 198 172 370
3auer 4 4 22
JK3amMeH 18 18 22
Hroro 252 216 468
HNPKYTCK
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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
cnenuanbHocTl  23.05.04 OxkcmutyaTtauus  JKENE3HBIX  JOpOr, yTBepkAeHHbIM [Ipukazom
Muno6puayku Poccum ot 27.03.2018 . Ne 216.

[Iporpammy cocraBui(u):
K.(.-M.H., goneHt, noueHt, T.H.Uepusepa

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu Kadeapsl «MaTemaTukay, IpoToKoa oT «21» mas 2024 r. Ne 11

3aB. xkadenpoii, K.T.H., TOLIEHT H.JI. PsGuenok

COI'TTACOBAHO

Kadenpa «Ynpapnenue skcIuryatraliuoOHHONW paboTOi», TPOTOKOI OT «21» Mas 2024 1. Ne 9

3aB. kadenpoii, K. T. H., JOLEHT P.1O. Ynsips



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

1 (dhopmupoBaHue y 00ydaronuXcst METOOJIOTHIECKOTO (yHIAMEHTA JTS aHAJIN3a TIPOOJIEMHBIX CUTYaIni Ha
OCHOBE CHCTEMHOT0 MOAX0/a

2 (hopMupoBaHUE U pa3BUTHE Y 00YUAIOIIUXCS CIIOCOOHOCTEH peliaTh HHKCHEPHBIC

3 3a]1a4 C MOMOIIBI0 MATEMAaTHYECKUX METOJIOB

1.2 3agaun AMCHHIIIHHEI

1 00yJYeHHEe MaTEeMAaTHYSCKUM METOJIaM U MOJICIISIM, HABBIKAM PEIICHUS MATCMAaTUYCCKUX 3314

2 (dopmupoBaHHE yMEHHH M HaBBIKOB NPHMEHATh MATEMaTHYECKHE METOIbl M MOJCIH MPH ONUCAHUH,
aHaJIM3e M PEIICHHH PAKTUYECKUX 3a/1a4

1.3 Ilesi> BocHUTaHKS M 321241 BOCIHTATEIbHOI PadoThl B paMKax TUCHUILINHBI

Hay4Ho-00pa3oBatebHOE BOCIIUTAHHE 00yYarOIIUXCs

Ilens HaydHO-00pa30BaTEIbHOTO BOCIUTAHUS — CO3JaHUE YCIOBHH U pealn3alid HayIHO-00pa30BaTEILHOTO
MOTEHIMAaIa 00yJaromuxcs B opMe HaCTaBHUYECTBA, THIOTOPCTBA, HAYTHOTO TBOPYECTBA.

Ilens mocTuraercs no Mepe peleHus B €IMHCTBE CIEAYIONINX 3a/1a4:

— (hopMHpPOBaHUE CUCTEMHOT'0 M KPUTHYECKOTO MBILIIIEHNS, MOTHBAIIMY K O0YUSHHIO, Pa3BUTHE HHTEPECa K TBOPUYECKOM
Hay4YHOH JIeATEIbHOCTH;

— CO3/1aHHe B CTYAEHYECKOW cpene aTMocdepbl B3aMMHOW TpeOOBAaTEILHOCTH K OBJIA/ICHHUIO 3HAHUSIMHU, YMEHUSMU H
HaBBIKaMU;

— MOMYJISIPU3aLUs HAYYHBIX 3HAaHUH Cpey 00y4arouXxcs;

— COICHCTBHE MOBBIIIEHHUIO IPUBIIEKATEIbHOCTH HAYKH, OAAEPKKA HAYYHO-TEXHUYECKOTO TBOPYECTBA;

— CO3JaHWE YCJIOBHH IJIsI MOydYeHUS OOYYAIOIIMMECSA JOCTOBEPHON HMH(MOPMAIMHM O MEPENOBBIX IOCTIDKCHHAX H
OTKPBITHSAX MUPOBOI1 I OTEUECTBEHHOH HAYKH, TOBBIIICHHUS 3aMHTEPECOBAHHOCTH B HAYYHBIX IIO3HAHUAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

— COBEPILICHCTBOBAHNE OPTaHMU3AINHY 1 IUNITAHUPOBAHUS CAaMOCTOSTENILHOM paboThl 00yJaromuxcst Kak 00pa3oBaTeIbHON
TEXHOJIOTUH (POPMHUPOBAHHUS OyIyLIEro CreHaInNCTa IIyTeM UHIUBUAYaIbHOH MM03HABATENFHON U UCCIIE0BATEBCKOM
JIesITeIbHOCTU

[TpodeccronanbHO-TPYAOBOE BOCIIUTAHUE 00YJaIOMUXCS

Lenp npodeccronasbHO-TPYI0BOTO — (hOPpMHUPOBaHUE y 00y4alomMXCsi OCO3HAHHOW MPO(decCHOHABHOI OpUEHTALIUH,
MMOHUMAaHHMs OOIIECTBEHHOIO CMBICTIA TPYAa M 3HAYUMOCTH €ro IS ce0s JIMYHO, OTBETCTBEHHOTO, CO3HATEILHOTO U
TBOPYECKOTO OTHOIIEHUS K Oy IyIIeH NesTeIHOCTH, TPo(ecCHOHAIEHON STHKHU, CHOCOOHOCTH IIPEABHACTE M3MCHEHUS,
KOTOpBIE MOTYT BO3HHUKHYTH B NIPO(ECCHOHAIFHOU NEATCTBPHOCTH, W YMEHHIO paboTatb B W3MEHEHHBIX, BHOBb
CO3/IaHHBIX YCIIOBHAX TPYAA.

Lenb BocTIUTaHUS JOCTHTACTCS TI0 MEPE PEIICHHUS B SAWHCTBE CICAYIONIIX 3a/1a4:

— (popMHpOBaHUE CO3HATEILHOTO OTHOIICHHS K BEIOpaHHOU TIpodeccu;

— BOCIIUTaHUE YECTH, TOPIOCTH, JTIOOBH K MPOo(eccHH, CO3HATEIFHOI0 OTHOWICHHS K MPOo(ecCHOHATFHOMY IONTY,
MMOHMMAEeMOMY KaK JIMYHAsi OTBETCTBEHHOCTh U 00S3aHHOCTH;

— (popmupoBaHue 1CUX0I0TUH NpodeccroHana;

— (opmupoBanue MpodeCCHOHATBHOMN KYIBTYPhI, 3ITUKU MPOPECCHOHATLHOTO OOIICHUS;

— (opMHUpOBaHUE COIUATILHON KOMIIETCHTHOCTH U IPYTHE 33/1a4H, CBSI3aHHBIC ¢ UMHUKEM MPO(ECCHH U aBTOPHUTETOM
TPaHCIIOPTHOM OTpaciu

DKOJIOTHYECKOE BOCIIUTaHUE 00ydaromMXCs

Lenb 3KOIOTHYECKOTO BOCIHTAHHUA — (POPMHPOBAHUE OTBETCTBEHHOI'O OTHOIICHHUS K OKPYXKAIOIIEH cpene, KOTopoe
CTPOHTCS Ha 0a3e 3KOJIOTHIECKOTO CO3HAHWS, YTO MPEAIoaracT coOIr0IeHIe HPaBCTBEHHBIX U IIPABOBBIX MPHUHITUIIOB
MIPUPOJIOTIONB30BAHUS W TPOTAraHIy WACH ero ONTHMH3AIWU, aKTHBHYIO NEATEIHHOCTh MO W3YyYCHHIO W OXpaHe
TIPUPOIBI.

Lenp mocTuraeTcs Mo Mepe perieHus B eIMHCTBE CISAYIOIINX 3a1a4:

— Pa3BUTHE PKOJIOTHUECKOTO CO3HAHUS M YCTOHYMBOTO SKOJIOTHUECKOTO TIOBE/ICHUST;

— (hopMHUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOI0 MPUPOIOINOJIH30BAHUS, HETEPIMMOTO OTHOIICHUS K ICHCTBUAM,
TIPUHOCSTITM BpPE]] 3KOJIOTHH;

— IPUOOPETEHHE OIBITA IKOJIOTO-HANPABICHHON JEITeILHOCTH;

— CTAHOBJICHHE W Pa3BUTHE y OOYYAIOIIMXCS 3KOJOTHYECKOW KYJIBTYPHI, OEPEKHOTO OTHOIICHUS K POTHOMW 3eMile,
MIPUPOJHEIM OoraTtcTBaM Poccuu u Mupa, TOHUMAaHUE BIUSHHS COIMATbHO-YKOHOMUYECKUX IPOIIECCOB HA COCTOSHHE
MIPUPOAHON U COLIMANILHOM Cpelbl;

— (opmupoBaHUE y 00yJYAIOIIUXCS IKOJOTHYCCKON KapTHUHBI MHpPA, Pa3BUTHE Y HUX CTPEMIICHUS Oepedb U OXPaHSATh
Hpupoay;

— Pa3BUTHE SKOJIOTMUECKOI0 CO3HAHMSI, MUPOBO33PEHHUS U YCTOMUMBOIO SKOJIOIMYECKOTO TTOBEICHUS

2 MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Biiok/uacts OITOIT | Brok 1. Jiucumrumusi / O6s3aTesbHas 4acTh

2.1 lIl/lClll/ll'[J'll/lHLl N MPAKTUKH, HA KOTOPbIX OCHOBLIBAECTCHA U3yUCHUE JTAHHOM JUCIHUIIIMHbI

1 b51.0.01 ®unocodus

N

b1.0.08 Uadopmatrka

3 B1.0.11 ®usuxa




4 b1.0.12 Xumust
5 Bb1.0.46 OcHOBHI Te01e3UH
2.2 JIucuMnJMHbI M NIPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JAHHON IMCHHIIMHbI
He00X0IMMO KaK IpealiecTBYIoIIee

1 51.0.01 ®unocodus

2 b1.0.12 Xumust

3 b1.0.13 Marematudeckoe MOIENHPOBAaHHE CUCTEM U IIPOIIECCOB

4 b1.0.14 NmxeHepHas SKOJIOTH

5 b1.0.52 Cucrema MeHe)KMEHTa KauecTBa

6 b3.01(/1) BeinosnHeHne BBITYCKHOM KBATM(HKAMOHHON paboThI

7 Bb3.02(/1) 3ammra BRITYCKHOM KBaTH(PUKAIIMOHHOW PaOOTHI

8 OT/.01 Jloruka

3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYUYEHMUS 11O JUCHUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMUA K PE3YJIBTATAM OCBOEHUSA
OBPA30OBATEJIbHOU INTPOI'PAMMBbI
Kon u Kon u naumenoBanue

HAaNMEHOBaHHE HHIHKATOPA TOCTHKEHHS I[nanupyembie pe3ybTaThl 00ydeHUS

KOMIIeTeHUHH KOMITeTeHIIHH
OIIK-1 Criocoben 3HaTh: OCHOBHBIE OINPENETIEHUS U MOHATHS; UMETh
pemaThb TIPEICTaBICHNAE O MATEMAaTHICCKIX METOaX, IPUMEHSIEMBIX
HWH)XEHEpHBIE OIIK-1.4 3HaeT 0CHOBBI JUTSL pEIIeHNs TBOPUYECKUX (MCCIIEeIOBATENBCKUX ) 3a/1a4
3a/1a4yM B BBICIICH MaTEeMaTHKH, YMeTh: OIIeHUBATh Pa3InYHBIC METOABI PEIICHHS 3aJaud ’
podeCCHOHANBHOM | COCOOEH MPEACTaBUTh BEIOMPATh ONTHMAIBHBIA METOJ
JIESITEILHOCTH C MaTeMaTH4eCKOe OMHUCaHUE
HCTOJIb30BaHUEM MIPOIIECCOB, UCTIOIB3yET Bragers: OCHOBHBIMU TEPMHUHAMH, TIOHATHSIMH,
METOJIOB HABBIKH MaTeMaTHIECKOTO OTIpeJIeNICHUSIMU Pa3/IeTIOB MaTEMaTUKU; KOPPEKTHO
€CTEeCTBCHHBIX OTIMCAHUSI MOJICITPYEMOTO MPEJCTABISITh 3HAHKS B MATEMaTHUCCKOW (hOpMe; 3aIUCHIBATh
HayK, mporecca (00BeKTa) I MaTeMaTHYeCKYIO MOCTAaHOBKY TEKCTOBOM 3a]a4uH;
MaTeMaTHIECKOTO peLICHNs HHXXCHEPHBIX 3aa4 | 3aIUChIBAaTh PE3yJbTaThl IPOBEAEHHBIX UCCIIEIOBAHUIN B
aHau3a u TEpPMHUHAX TPEAMETHOMN 00IacTu
MOJICITAPOBAHHS
VK-1 Crnocoben 3HaTh: METOIOJIOTHIO CHCTEMHOTO MOAX0/1a; MPUHLIMIIBI
OCYIIECTBJIATD YK-1.1 Ananusupyet pa3pabOTKH IIaHA BHIIOHEHUS MTPOCKTa (PEIIeHNUs 3a/1a41) B
KPUTHYCCKHIA MPOOJIEMHYIO CUTYAITUIO cdepe npodeccHOHATFHON AeITEIFHOCTH Ha BCEX €ro dTamax
aHaIn3 (3amavy) U BBLAETISET ee YMers: pemarts 3aaui, TpeOyoIe HaBBIKOB a0CTPAaKTHOTO
POOJIEMHBIX 0a30BbIC COCTABJISAIONIHE. MBIIIJICHUS]; pa3pabaThIBaTh IJIAH BHIIIOJIHEHUS IPOEKTa B

CUTyalud Ha
OCHOBE CHCTEMHOI'O

PaCCManI/IBaeT pa3jInvIHbIC
BAapUAHTHLI PCHICHUSA

cdepe npodeccHoHaANBEHOH NesITeNLHOCTH, IIPEAyCMaTpHBast
poOJIEMHBIE CUTYAIIMN M PUCKH

MOJX0/a, IpOOJIEMHOM CUTYaIH Brnaners: MeTojamMu aHaNM3a ¥ CHHTE3a; METOAaMHU
BEIpa0aTHIBATh (3amaum), pa3zpabateiBaeT IUTAHUPOBAHUSA U BBITIOJTHEHUS IPOEKTOB (PEIIeHNUs 3a/1a41) B
CTPAaTEruIo ITOPUTMBI UX pealnu3aluu YCIOBHAX HEOTPEIEIEHHOCTH, OCYIIECTBIISAS PYyKOBOACTBO
JercTBuil MIPOEKTOM (ITTOIEePIKUBAs BBITOTHEHUE MPOCKTA)
4 CTPYKTYPA U COAEPKAHUE JUCIHHUIIJIMHBI
Ounas ¢gopma 3aounas gopma *Kog
Kox HaumenoBanue pasje/ios, Yacel Yacsl HMHIMKATOpa
TeM H BHJI0B padoT Cemectp Jdex | Tp | Jag | CP Kypc Jdex | Tp | a6 | CP JMOCTHKEHHS
KOMIIETEHIIUHU
1.0 | Pazgen 1. Jluneiinas
aare0pa.
1.1 | Marpuer.  OcHOBHBIE
noHsTHsI. Onepanuu Haj
MaTpHUIAMH.
Onpexexrest, B 2 | 4 4 | lyer. | 2 4 | ONK-14
Beruncienue. OOpartHas
MaTpuia. PaHr MaTpuusl.
Pemenne  mMaTpuyHBIX
ypaBHEHUH
1.2 | Cucremsr JIUHEHHBIX
YpaBHEHHUH.
OnHopoHbBIE u 1 2 4 4 1/ycr. 2 4 OIIK-1.4
HEOJHOPOJHBIE
cucteMbl. COBMECTHBIE U




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaumeHoBaHue pa3iesioB,
TeM U BHJIOB padoT

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

MOp | JIad

Cp

Kype

Yacsl

Jex | Hp | Jla6

CP

*Kon
HHIMKaTOpa
JOCTHIKECHU A

KOMIIeTEHIIU U

HECOBMECTHBIE CUCTEMBI.
Teopema  Kponekepa—
Kanemnu. Mertoast
pemeHus CHCTEM
JIMHENHBIX  ypaBHEHUM:
Kpamepa, maTpuuHbIil,
l"aycca

2.0

Pasgen 2. DiaeMeHTHI
BEKTOPHOIi aredpsbl.

21

Bextopel.  CkamnspHoe
IIPOU3BEICHUE BEKTOPOB,
ero CBOMCTBa,
KOOpAMHATHOE
BbIpaykeHUE. BexTopHOE
u CMeIaHHOe
IIPOU3BEICHUE BEKTOPOB,
ux CBOMCTBa u
TEOMETPUYECKUI CMBICIL.
[Ipunoxenus
CKaJISIPHOT'O, BEKTOPHOT'O
u CMEIIaHHOT O
IIPOU3BEACHUS BEKTOPOB

11

l/ycrt.

18

OIIK-1.4

3.0

Paznen 3.
AHaJIuTHYeCKAs
reoMeTpHsl.

3.1

[Ipsmast Ha TIOCKOCTH.
IIpsmast 1 MIOCKOCTH B
npoctpadcTBe. Kpusbre
BTOPOTO MOPSIIKA

10

l/ycrt.

18

OIIK-1.4

4.0

Pasznen 4. BBenenune B
MaTeMaTHYeCKHH
aHaJIH3.

41

Ilpenen dbyHKINN.
OCHOBHBIE TEOPEMBI O
npenenax. beckoHeuHO
Manble W OECKOHEYHO
Ooupmime BEJIMYUHEI.
OKBHUBaJICHTHOCTh
0EeCKOHEUHO-MaJIBIX.
HenpepsiBHOCTB
(GyHKIMM B TOYKE M Ha
MHOECTBE. Touku
pa3psiBa byHKIMY.
Knaccupukauss TodeK
paspbiBa. ACUMITOTHI

l/ycrt.

18

OIIK-1.4

5.0

Paznen S.
JAuddepenunansHoe
HCYHCJIeHHe (PYHKIHNH
OJIHOH NepeMeHHOil.

51

[MpousBonHas ¢GyHKINH,
€€ TeOMETpPUYECKHH U
MEXaHUYECKUH  CMBICIL.
Huddepennupyemoctsb
¢yaknnn. CBS3p MEXIY
nuddepeHnnpyeMOoCThIO
u HETPEPHIBHOCTHIO.
IIpaBuna

i epeHInpOBaHMS
¢ynkmid. [IponsBonHas
oOpaTHOMH byHKIHH.
IIpousBosaHast CIOXKHOM

1/ycrt.

10

OIIK-1.4




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaumeHoBaHue pa3iesioB,
TeM U BHJIOB padoT

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

MOp | JIad

Cp

Yacsl

Kype Jex | Hp | Jla6

CP

*Kon
HHIMKaTOpa
JOCTHIKECHU A

KOMIIeTEHIIU U

¢ynkiuu. Breraucnenue
MIPOMU3BO/IHBIX OCHOBHBIX
JJIEMEHTAPHBIX
¢GbyHKIAH.
JlonuTans

[IpaBuno

52

OcHOBHBIE TEOpEMBI
1 depeHInanTbHOTo
UCUUCIICHUS. Y CIIOBHS
MOHOTOHHOCTH
(GyHKOAU. DKCTPEMYMBI
¢GbyHKINN.
Heob6xonumsie "
JIOCTaTOYHBIE  YCIIOBHUS
JKCTpeMyMa  (PYHKITHH.
Hccnenosanue
BBITYKJIOCTH  rpaduka
byHKIMH, TOYKHU
neperuba. Obmas cxema
uccaenoBaHusl (YHKIHMN
u MOCTPOCHHMS ee
rpaduka. 3adeT

l/ycrt. 4

10

OIIK-1.4

53

Bremomnnenne PI'P Nel
«IlonmHOE wHCcIenoBaHue
(GYHKIMH U TIOCTPOCHHUE
rpaduKoBy.

10

1/ycr.

OIIK-1.4

54

BrimonHenue
«JInnetinas
DJIEMEHTHI
anreOpsl.
Amnanurnueckas
reomeTpus. BBemeHue B
MaTeMaTHYECKHUI
aHaJIu3.
Huddepernnansraoe
HCUHCIICHUE  (QYHKIHH
OJHOM MepeMEHHOI»

Kp Nel
anreopa.
BEKTOPHOU

l/ycr.

10

OIIK-1.4

dopMma POMEKYTOUHOM
aTTecTalMu — 3a4eT

1/3uMHsIs 4

OIIK-1.4

6.0

Pa3nen 6.
HNHTerpaibHoe
ucuncjienne QyHKIUA
OJIHOM NepeMeHHOii.

6.1

IlepBooOpasHasi.
Heonpenenennsiit
HHTErpaj u ero
CBOMCTBA. Tabnuma
HHTETPaJoB.
[pocreiimme  MeToBI
UHTErpupoBaHus. Meton
MIOJICTAaHOBKH. JIMKTaHT
o gopmyinam «Tabmuma
WHTErpajJioB  OCHOBHBIX
AJIEMEHTAPHBIX
GbyHKIMI.
WHTerpupoBanue 10
4acTsIM. OCHOBHBIE
KJIACChl MHTErPHPYEMBbIX
(GyHKIHH.
Wnrerpupoanne
panMoHaIBHEIX JIpoOeii.
WurerpupoBanne

10

1/3umustst | 2 2

OIIK-1.4




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HanmeHoBaHue pasjiesios,
TeM H BHJ0B pador

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jex | Ip

Jlad

Cp

Kype

Yacsl

Jex | Ip

Jlad

CP

*Kon
HHIMKaTOpa
JOCTHIKECHU A

KOMIIeTEHIIU U

TPUTOHOMETPUUIECKUX
BBIpaKEHUIL.
WurerpupoBanue
HppalrOHAIbHBIX
BBIPAKEHUH

6.2

3amaun, MPHUBOASIIUEC K
ONpEeICTICHHOMY
HHTETpay.
OmnpeneneHHBIN
HHTETpal KaK TIpenen
HWHTETPaIbHBIX CyMM,
€Tr0 CMBICT B Pa3IMIHBIX
3a7a4ax. OCHOBHBIC
CBOICTBa
ONPEICIICHHOTO
uHTerpana. Teopema o
cpenqHeM. MHrerpan c¢
HepeMeHHLIM BerHI/IM
TIPEJEIIOM. dopmyna
Herorona-  JleiiOnwmia.
Brruucienune
OTIpEeNIEIICHHBIX
HHTETPAaJIOB.
[Ipunoxenus
OTIPENICIICHHOTO
HWHTETpajga K
TeOMETPHH,
¢bu3uKn

3a7a49am
MEXaHUKH,

1/3uMHss

OIIK-1.4

6.3

Hecob6cTBennnIe
HHTErpajbl c
OECKOHEYHBIMHA
npenenamiu (1-ro poga) u
oT HEOTPaHUYCHHBIX
¢byHKImi (2-ro poaa), ux
OCHOBHbBIE CBOMCTBA

1/3uMHss

OIIK-1.4

6.4

Bremonnenne PI'P No2
«OmnpeneneHHbIe
HUHTETPabl U X
TIPHITIOKEHUS.

1/3uMHss

OIIK-1.4

7.0

Paznen 7.
JAuddepenunanbHoe
HcyHuciaeHue QyHKUUA
HECKOJIBKHUX
nepeMeHHbIX.

7.1

OyHKIIMH ~ HECKOJBKHIX
nepeMeHHbIX. OOnacTh
ONpeNeeHusl.
I'eomeTpuueckoe
n3obpaxkenne (QyHKIHH
IBYX MepeMEHHBIX.
IIpenen, HenpepbIBHOCTH
(GYHKIMH —~ HECKOJBKHX
MepeMeHHbIX. YacTHBIC
MIPOU3BOJHBIC (DYHKITHH
HECKOJBKUX
NIepEeMEHHBIX, ux
TCOMETPUYCCKUI CMBICI.
HuddepenuupoBanue
(byHKITUH, 3a/IaHHBIX
HESIBHO.
Huddeperunporanne

1/3uMHsIs

OIIK-1.4




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HanmeHoBaHue pasjiesios,
TeM H BHJ0B pador

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

MOp | JIad

Cp

Kype

Yacsl

Jlek

Ilp

Jlad

CP

*Kox
HHIMKaTOpa
OCTUKEHUS

KOMIIeTEHIIU U

CII0KHOU ¢GyHKIHH.
KacaTtenpHas 1 HOpManb
K MOBEPXHOCTH.
CkamspHoe Toe.
[loBepxHOoCTH M JUHUM
YpPOBHS CKaJIIPHOTO
nosia. [lpousBonHas 1o
HampasJieHuo0. ['pangueHT
CKQJIIPHOTO TIOJSI, €ro
CBOMCTBA

7.2

OkcrpeMyMbl  HYHKIHAN
TBYX HePEMEHHBIX,
HEOOXOANMBIE "
JIOCTaTOYHBIE  YCIIOBHUS
CYIIECTBOBAHUS
9KCTPEMYM

1/3uMHsIs

10

OIIK-1.4

7.3

Bremomaenne PI'P Ne3
«DYHKIUU HECKOIBKIX
TIePEMEHHBIX»

1/3uMHsIs

OIIK-1.4

8.0

Paznen 8.
HurerpanbHoe
ucuuciaeHue QyHKUui
HECKOJIbKHX
nepeMeHHbIX.

8.1

JIBoitHOM wHHTErpai, ero
cBOMCcTBa. Brruncienne
JIBOMHOTO HHTETpaa.
3aMeHa  TepEeMEHHBIX.
[Ipunoxxenus OBOMHBIX
WHTETPaJOB K 3aJadaM
TEOMETPHH.
KpuBonuneiitnsie
HUHTETPabl 31 nX
TIPHIIOKEHUS

1/3uMHsIs

12

OIIK-1.4

9.0

Paznen 9.
KoMmiiekcHbIe yncJia.

9.1

[oHATHE KOMILIEKCHOTO
grcia, anreOpandeckas
dbopMa  KOMIUIEKCHOTO
gncia.  V3o0paxkeHne
KOMIUIEKCHOTO 4YuClia Ha
IUIOCKOCTH,
TPUTOHOMETPUICCKAs
dbopmMa  KOMIUIEKCHOTO
qyucna. dopmyna
Diinepa, mMoKa3aTelbHAS
dbopMa  KOMIUIEKCHOTO
qyycna. He#ictBust ¢
KOMILTIEKCHBIMU
YHCIaMU

1/3uMHss

OIIK-1.4

10.0

Paznen 10.
JuddepennnaibHbie
YpPaBHeHHsI.

10.1

JuddepeHnmnansHbie
ypaBHEHHs HepBOTroO
nopsinka. 3amada Komw.
Teopema
CyIIECTBOBaHMUS u
€IMHCTBEHHOCTH
peurenus 3amaun Komru.
Huddepennnanbaeie

1/3uMHsIs

OIIK-1.4




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HanmeHoBaHue pasjiesios,
TeM H BHJ0B pador

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

MOp | JIad

Cp

Kype

Yacsl

Jlek

Ip | Jla6

CP

*Kox
HHIMKaTOpa
OCTUKEHUS

KOMIIeTEHIIU U

YpaBHCHUA
nopsaka.

MIEPBOTO

10.2

Huddepennnansasie
ypaBHEHHS BBICIINX
MOPSAKOB. 3anava
Kommn. JIuneitno
3aBUCHMBIC W JIMHEHHO
HE3aBHCUMBIE CHCTEMBI
¢GbyHKINN.
Omnpenenureinsb
Bponckoro. YcnoBus
JIMHEHHOW 3aBHCUMOCTH
u HE3aBHCHMOCTH
cucteMbl (YHKIMHA Ha
OTpe3Ke. JIuneiinbie
OJTHOPOTHBIE

i depeHnnanbHbIe
ypaBHEHHS N-TO MOPs/IKa
Jony). CrpykTypa
o01ero peuieHus..
Pewenne JIMHENHBIX
OJTHOPOJTHBIX

i depeHnnaTbHBIX
YpaBHEHU c
MIOCTOSTHHBIMHU
KOd(ppHUIHCHTaMU.
JIuneiinsle
HEOJHOPO/IHBIE

i depeHnnanbHbIe
ypaBHEHHS n-ro
NOPSIKA. CrpykTypa
o0miero peIICHHS.
Jluneitnsle
HEOJHOPO/HBIE
muddepeHnranbHbIe
YpaBHEHUS co
CIIeIHaJIbHON npaBoit
4acTblO. Meron
Jlarpanxa Bapuanuu
MIPOM3BOJIBHBIX
MIOCTOSTHHBIX

1/3uMHsIs

OIIK-1.4

10.3

HopmanbHble  cuctemsl
i depeHInanbHbIX
ypaBHEHHUH. 3anaua
Kommm. Meronbl
peteHus cucTeM
JINHEUHBIX
nuddepeHnnanbHBIX
ypaBHEHUI c
TIOCTOSTHHBIMHU
Ko3(ppunmeHTamMu

1/3umuss

OIIK-1.4

10.4

Bremomnaenne Kp  Ne2
«HTerpanbHOE
UCUUCICHUE  (QYHKIHMH
oflHOMU HepEeMEHHOM.
WnTterpansHoe
UCUUCIeHUEe  (QYHKIMH
HECKOJBKUX
nepeMeHHbIX.  OCHOBBI
TEOPUHU GbyHKITHIA

1/3uMHsIs

10

OIIK-1.4




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HanmeHoBaHue pasjiesios,
TeM H BHJ0B pador

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jex | Hp | Jlad

Cp

Kype

Yacsl

Jex | Hp | Jla6

CP

*Kox
HHIMKaTOpa
OCTUKEHUS

KOMIIeTEHIIU U

KOMIIJICKCHOTI'O
TICPEMECHHOT' O»

10.5

Brmonaenne Kp  Ne3
«Andpdepenumansaoe
UCUUCIICHUE  (QYHKIMN
HECKOJIBKUX
NepeMEHHBIX.
Juddepennuanbabie
YpaBHEHUS»

1/3uMHss

10

OIIK-1.4

dopMma MPOMEKYTOUHOM
aTTecTallMu — SK3aMeH

OIIK-1.4

11.0

Paszgen 11. Paapl.

111

Yucosbie PpAIBL
CXoanMOoCTh psina.
Cymma psna.
Heo6xonumoe ycnoBue
CXOIMMOCTH psna.
3HAaKOIOI0KUTEIbLHEBIE
psAbL. JlocTtaTouHble
MPU3HAKH  CXOJUMOCTH
3HAKOIOJIOKUTEIbHBIX
PAIOB.
3HaKONepEeMECHHEIC
psanel.  AOcomoTHas U
YCIIOBHAS ~ CXOJIHUMOCTb.
3Hakouepenyrmecs
pAnBL ITpusnak
Jleiibuuma. CaoiicTBa
a0COIIOTHO CXOIAIIUXCS
PAIOB.

1/3uMHsIs

OIIK-1.4

11.2

OyHKITMOHAIBHBIE PSIIBL.
O6macTb  CXOJIUMOCTH,
METOJIBI €€ OTIPEICIICHHS.
CrenenHnie psAabL.
Teopema Abens. Paanyc
cxoqumoctu. MHTtepBan
CXOJMMOCTH. Psapt
Teiinopa u MakiopeHa.
Pasnoxxenne QyHKIUi B
CTETICHHBIE PpSLIBL
[punoxenust
CTETICHHBIX PpSIOB.
IIpunoxenus
CTETIEHHBIX  PSJIOB K
pereHuro
nuddepeHnnanbHBIX
YpaBHEHHH

1/3uMHsIs

OIIK-1.4

12.0

Pasznen 12. Psaabl
Dypse.

12.1

Tpuronomerpudeckue

pagel  @ypbe.  Paabl
®Oypre g QyHkumit c
MepuosoM  2TH, ISt
YeTHBIX W  HEYeTHBIX
¢yakunit.  Pazmoxenne
¢yHkunit B pag Dypse.
PasnoxeHue 4YeTHBIX U
HEYETHBIX (GyHKIHH.
Pansr Dypre I
GbyHKIHN c

1/3umuss

OIIK-1.4




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaumeHoBaHue pa3iesioB,
TeM U BHJIOB padoT

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

IIp

Jlad

Cp

Kype

Yacsl

Jlek

Ilp

Jlad

CP

*Kox
HHIMKaTOpa
OCTUKEHUS

KOMIIeTEHIIU U

MIPOU3BOJIBHBIM
MePUOJIOM  23]b, s
HETMEePHOIUUECKUX
GbyHKIHH

dopMma MPOMEKYTOUHOM
aTTecTallMu — SK3aMeH

1/neTuss

OIIK-1.4

13.0

Pa3gen 13. Iuckpernas
MaTeMaTHKAa.

13.1

JuckperHas
MaTeMaThKa: 3JIEMEHTHI
TEOPHUH MHOXECTB H
KOMOWHATOPHUKH

2/ycT.

OIIK-1.4

14.0

Paznen 14.
BEPOAATHOCTEIA.

Teopus

141

Ciy4aiiHple  COOBITHSL.
Aunrebpa COOBITHH.
OrneMeHTapHass  Teopus
BEPOSITHOCTEH.
Paznnunble moaxomel K
OTIPEICTICHUIO
BEPOSITHOCTH ~ COOBITHS.
Teopembl cnoxeHHs H
YMHOCHUS
BEPOSITHOCTEM.
VYcnosHble
BepossTHOcTH. Dopmyna
IIOJIHO ~ BEPOATHOCTHU.
DopMmyisl Baiieca.
ITocnenoBarenbHOCTH
HE3aBHCUMBIX
ucnelTanuil  bepHynnu.
dopmyna bepuynnu.
[IpenenbHble TEOpeMbl B
cxeme bepuyimn

10

10

2/ycr.

20

OIIK-1.4

14.2

CnyuaiiHple BETUYHHBI.
DopMbl 3aKOHa
pacnpeneneHus
JTUCKPETHON u
HEIpPEepPbIBHOM
CIy4ailHOH  BEJIMYHHBI.
OcHOBHBIE YHCIIOBBIE
XapaKTepUCTUKH
CIydalHBIX  BEJTHYHH.
HauanbHbie U
LEHTPAJIbHBIE MOMEHTHI
BBICIIIHX TIOPSIIKOB.
OcHOBHbIE 3aKOHBI
pacnpeneneHus
JUCKPETHON ciny4aiHOM
BEJIMYUHEIL:
OHMHOMHANIBHOE,
ITyaccoHna,
TeOMETPHUYECKOE.
OcHOBHBIE
pacnpeneneHus
HEIIPEPhIBHOM
CllydalHOW  BEJIMYMHBI:
paBHOMEpHOE,
MOKa3aTeabHOE,
HOpMaJlbHOE
pacnpeneneHue. 3aKkoH

3aKOHBbI

10

2/ycr.

20

OIIK-1.4




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HanmeHoBaHue pasjiesios,
TeM H BHJ0B pador

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jex | Hp | Jlad

Cp

Kype

Yacsl

Jlek

Ilp

Jlad

CP

*Kon
HHIMKaTOpa
JOCTHIKECHU A

KOMIIeTEHIIU U

OO0JIBIINX qycen:
HEpaBEHCTBO U TeopeMa
YeOrimiena, TEOPEMBI
bepuynnun u JlsnyHosa.
LenTpanpHas
MIpeAebHast TeopeMa

14.3

JIByMepHBIE CiTy4yaiHbIe
BEJINYMHBI, 3aKOHBI
pacrpeneneHus,
YHCIIOBBIC
XapaKTEPUCTHKH.
O630pHOE 3aHATHE
«Teopus BEpOSITHOCTEN»

2/ycT.

20

OIIK-1.4

14.4

Brmonnenne PI'P Ned
«Cny4aiiHble
BEJTUYUHEDY.

2/ycT.

OIIK-1.4

145

Bremonnenne Kp Ned
«Psnpl. Juckpernas
MaTeMaTHKa. Teopus
BEPOSATHOCTEN»

2/ycr.

20

OIIK-1.4

®opma POMEKYTOUHOU
aTTeCTally — IK3aMeH

2/3UMHSIS

OIIK-1.4

15.0

Paznen 15.
MaremaTunueckas
CTAaTHCTHKA.

15.1

MaremaTmaeckas
CTaTHUCTHKA.
Craructudeckue
METOIBl  WCCIICTOBAHUSA
3aBHCUMOCTH
IUTAaHUPOBAHUS
9KCIEPUMEHTA,
00paboTKH
9KCHEPUMEHTAIbHBIX
JlaHHblX. ['eHepanbHas
COBOKYITHOCTb.
Brr6opxka.
Cratuctuueckuii  psm.
OMIIIpUYECKOoe
pacrpeneneHue.
ITonuron. I'mcrorpamma.
Cpennee 3HaYCHUE,
pa3dpoc. Toueunsie u
HHTEPBAJIBHBIE  OIICHKH
apaMeTpoB
pacnpeneneHus o
BEIOOpKE.
Craructuueckas
IIpOBEpKa TUIOTE3.
Kpurepuii corjacus
[Mupcona

2/3UMHSIS

12

OIIK-1.4
YK-1.1

15.2

Bremonnenne PI'P Ne5
«CratucTnueckas
MIPOBEPKA THUIIOTE3.

10

2/3UMHSIS

OIIK-1.4
YK-1.1

16.0

Pa3znen 16. Oopadorka
ONBITHBIX JAHHBIX
CHCTEMBI  CJIyYaiiHBIX
BeJMYHUH. DJIeMEHTbI
TEOPHUH KOPpeIsIuii.

16.1

O1eMeHTHI TEOpUH
KOPPEISILIHH:

2/3UMHSIA

16

OIIK-1.4
YK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HanmeHoBaHue pasjiesios,
TeM H BHJ0B pador

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

MOp | JIad

Cp

Kype

Yacsl

Jlek

Ip | Jla6

CP

*Kon
HHIMKaTOpa
JOCTHIKECHU A

KOMIIeTEHIIU U

KOPpENALHOHHBII
MOMEHT, K03(h(HUIHEHT
KOPPEJSLIH, PErpeccHs.
Koppensunonnoe
OTHOIICHHE

17.0

Paznen 17. Cayuaiinbie
MpoLecchl. enun
Mapkosa.

17.1

CriyvaiiHple IPOIECCHI.
MapkoBckue LEH.
OOmme TIOHSTHSL.
Knaccudukarus
cocTostHuM. MapKkoBckue
Lemd ¢  KOHEYHBIM
YHCIIOM COCTOSHHHA W
IVICKPETHBIM BPEMEHEM.
MapkoBckue IenmH ¢
KOHEYHBIM YHCIIOM
COCTOSIHUHM u
HETPEPBLIBHBIM
BpPEMEHEM.
HNutencuBHOCTH
MIePEX0JI0B. Cucrema
Konmoroposa. 3anaun,
CBSI3aHHBIC C
yIpaBJIeHUEM
MPOIIECCOM  TIEPEBO30K.
IIpomeccer  rubenn  u
Pa3MHOXCHUS

2/3UMHSIS

16

OIIK-1.4
VK-1.1

18.0

Paznen 18. OcHoBbI
TeOpHH cUCTEM
MAacCOBOT0

ob6cayxuBanusa (CMO).

18.1

OCHOBHBIE TOHATUS O
CMO, xiaccuduxanus
CMO. OcCHOBHBIE
xapakrepuctuku CMO u
CBS3M MEXIy HUMH.
[onATHS 0 BXOAAIIEM H
BEIXOISTIIEM MTOTOKE.
CMO c¢ oTkazamu,
OrpaHUYEHHOM u
HEOTpaHUYEHHOU
ouepenpto. [lokazarenu
s dextuBrocT. CMO ¢
OTpaHUYCHHBIM
BpEMEHEM  OXKHJIaHUSI.
3aMKHYTbIE CMO.
[Tokazarenun

3¢ EKTUBHOCTH.
IIpaxTuyeckoe
MIPUMEHEHUE TEOpUHN
MaccoBOIro
00CITy)KUBaHUSI.
0O630pHOE
3ager

3aHATHC.

2/3uMHSIS

18

OIIK-1.4
YK-1.1

18.2

Bemonuenne Kp  Ne5
«MatemaTtuueckas

craructuka. O6paboTka
OTIBITHBIX JTAaHHBIX
CHCTEMBI CIy4ailHbIX

2/3UMHSIA

24

OIIK-1.4
YK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaumeHoBaHue pa3iesioB,
TeM U BHJIOB padoT

Ounas gopma

3aouHas ¢opma

*Kox

Cemectp

Yacsl

Jlek

IIp

Jlad

Cp

Kype

Yacsl

HHIMKaTOpa

Jlek

Ilp

Jlad

JOCTUIKEHUSI
KOMIIeTeHINH

CP

DIeMEeHTHI
TEOpHU KOPPEJISILHH.
CriyvaiiHple MPOIECCHI.
Henu MapkoBa. OCHOBEBI
TeopHun CHCTEM
MaccoBOTO

obciyxuBanus (CMO)»

BCJIMYUH.

®opma IPOMEKYTOUHOH

aTTCCTally — 3a49CT

4 2/neTHss 4

OIIK-1.4

Hroro wacos (6e3 yuéta
4acoB Ha
MPOMEKYTOYHYIO
aTTeCTalUIO)

102 | 119 175 26 | 28

370

S ®OHJ OHEHOYHbIX CPEACTB JJIAA ITPOBEJIEHUWA

TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEKYTOYHOM

ATTECTALIMM OBYYAIOIUXCS MO JUCHMUIIINHE

(DOHI[ OLICHOYHBIX CPCACTB AJIA MPOBECACHUA TCKYIICTO KOHTPOJIA YCIIEBAEMOCTH 1 HpOMC)KyTO‘IHOﬁ aTTecTalnun
o AucuMIuIMHe 0opMIIeH B BHE NpuiioxeHus Ne 1 k paboueit mporpamMme AUCIMIUIMHBI U Pa3MELICH B AJIEKTPOHHON
HHPOPMAIMOHHO-00Pa30BaTEILHON cpeie Y HUBEPCUTETA, JOCTYITHON 00yYaroneMyCsl Yepe3 ero JUUHBINA KaOuHEeT

6 YHEBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

JUCHMUILIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas IUTEpaTypa

Kon-Bo k3.
Bubmuorpadudeckoe onmcanme B Oubnmoreke/
OHJIANH
6.1.1.1 ITucemennsiit, 1. T. KoHcmekT neknuii mo BeIcIel MaTtematuke :- 12-¢ w3z, / 1. T. 70
o [Mucemennsiid. M. : Aiipuc npecc, 2014. - 603c.
Iedan, I'. I. MapkoBckue MpoOLECChl U CUCTEMbI MacCOBOTO 00CITy)KUBaHUS : y4eO.
mocobue no gucuuiuMHe "MatemaTuka" A CTYICHTOB CIIEHATBHOCTEH
6.1.1.2 "Byxrant. yuet, aHanu3 u ayaut", "Yop. nepconanoM”, "DKOHOMHUKA U YIIP. HA 180
npeanpusTHa (K.-11. TpaHci.)", "Opr. IepeBo30K U YIIp. Ha MPEANPUIATAN" 3204.
tdopmer o0yuenns / I'. 1. I'ehan. Upkyrck : UpI' VIIC, 2009. - 78c.
6.113 Iedan, I'. . Maremarnueckas cratucrika : npaktukym / I'. J1. T'edan, H. K. 86
o HTupsesa. Upkytck : UpI ' YIIC, 2018. - 40c.
I'mypman, B. E. PykoBoACTBO K pellIeHUIO 3aJa4 [0 TEOPUU BEPOSATHOCTEN U
6.1.1.4 MaTeMaTHYECKOW CTATUCTHKE : y4ueO. mocobue - 11-¢ u3n., nmepepabd. / B. E. 479
I'mypman. M. : Beici. o6pa3oBanue, 2008. - 404c.
6.1.15 Hanko, I1. E. Beiciras MaTeMaTHKa B yIIpakKHEHHSX | 3a7adax : y4e0. mocooue - 7-¢ 40
e u3n., uctp. / I1. E. Jasko [u ap.]. M. : ACT, 2015. - 816c.
Mengenesa, U. I1. MccnenoBanue onepanmii : yaeOHO-MeToanmdeckoe mocoome / 1.
6.1.16 I1. Mengenesa, E. B. Tauposa. — Upkyrck : UpI'YIIC, 2019. — 48 c. — URL: Omnaits
https://e.lanbook.com/book/157936 (nara obpamenus: 15.04.2024). — Texkcr :
3JEKTPOHHBII.
I'mypman, B. E. Teopus BeposiTHOCTEl 1 MaTeMaTHUECKasl CTATHCTHKA : YIeOHHK
6.1.17 st By30B / B. E. I'mypman. — 12-¢ uzn. — Mocksa : FOpaiit, 2022. — 479 ¢. — Omnaits
e URL: https://urait.ru/bcode/488573 (nara obpammenus: 22.04.2024). — Texcr :
3JEKTPOHHBII.
6.1.2 JlonoJHUTEJbHAs JIUTEPATYpa
Kon-Bo 3k3.
Bubmuorpadudeckoe onmcanme B 6ubnmorexe/
OHJIANH
6.1.3 YueOHO-MeTOANYECKHE Pa3Pa0OTKH (B T. Y. VIS CAMOCTOSATEIbHON pa6oThl 00y4aKOIINXCH)
Kon-Bo 5K3.
Bubnmmorpadudeckoe onmcanme B 6ubnmorexe/
OHJalH




Uepnsiera, T.H. MeToaudeckue ykazanus 1Mo u3y4eHuro auciuroinasl 51.0.07
Marematuka no cnenuanbHocT 23.05.04 Dkcmtyaranus xKeJle3HbIX JOpor,

6.1.3.1 cneuuanuzanus Marucrpansblil Tpancnopt / T.H.Uepnsiesa ; Upkyr. roc. yH-T Omnnaitn

nyreii coodmr. — Upkyrek : UpI'YIIC, 2023. — 26 c. - Tekcr: anekrponnsiid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_47388 1413 2024 1 signed.pdf
6.2 Pecypchbl HHGPOPMALIIMOHHO-TeJIEKOMMYHHUKAIIMOHHOMH ceTH « AHTepHET»

6.2.1 Hayunas snekrponnas 6ubnnorexa «KubepJlennuka» — https://cyberleninka.ru/

6.2.2 Hayunas snektponHas 6ubnunoreka eLIBRARY.RU — https://elibrary.ru/

6.23 tparcnopte «9b YMII XXIT» — https://Jumczdt.ru/books/

6.2.4 OnexTpoHHO-O6nOIMoTeuHas cucreMa «/3mgarenseTBo JlaHby, https://e.lanbook.com/
6.2.5 DnekTpoHHO-O0nOIMOoTEeHas cucteMa «O0pa3oBarenbHast iatgopma KOPAUTy, https://urait.ru/
6.2.6 DIIeKTpOHHO-0MOIHOTEUHAst cHcTeMa «Y HUBEPCUTETCKast GHOIIHOTEKa OHIaiH, https://biblioclub.ru/

6.3 IIporpamMHoe o0ecnieyenre M1 MH(POPMALHOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe nporpamMmMHoe o0ecrieueHue

6311 0334100010021000013-01
6.3.1.2 B/iicrosoft Office Russian 2010, rocynapctBeHHbIi KoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6.3.1.3 F.oxitReade-r, cBOOOIHO pacrmpocTpaHsieMoe mporpaMMHoe obecnieuenue http:/free-software.com.ua/pdf-
T viewer/foxit-reader/

Adobe Acrobat Reader DC cBoGomHO pacmpocTpaHseMoe MpPOTpaMMHOE — obOecreueHue
6.3.1.4 . .

https://get.adobe.com/ru/reader/enterprise/

Snpexc. Bpaysep. IlpuknagHoe mnporpamMmHoe obecniedeHne oOmero HasHadeHus, OQucHbIe
6.3.1.5 MIPUJIOKCHUS, TUICH3UA — CBOOOIHO paclpocTpaHseMoe MporpaMMHOe obecrieueHue o uieH3un BSD

License

6.3.2 CnenuaJau3upoBaHHOE NPOrpPaMMHoe o0ecnieyeHne

6.3.2.1 \ He npenycmotpeno

6.3.3 UndopmanuoHHbie cipaBOYHbIe CHCTEMbI

6.3.3.1 ‘ He npexycMoTpeHb!

6.4 IlpaBoBble H HOPMATHBHbBIE JOKYMEHTbI

6.4.1 ‘ He npenycmoTpenst

7 OHUCAHHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl,
HEOBXOINMOMU JJIsA OCYIECTBJIEHUSA YYEBHOI'O TIPOLECCA
1O JMCIUITJIMHE

Kopmyca A, b, B, I', I, E UpI'YIIC naxogstes no anpecy r. UpkyTck, yin. YepHsieBckoro, 1. 15;
kopmyc JI UpI' VIIC waxoautes — no aapecy r. UpkyTck, yi. JlepmonTosa, 1.80

paboT), TEKYIIEero KOHTPOJISI U MPOMEKYTOUHOH arrectauu. OcHOBHOE 000pyI0BaHuE:!
CHelMaNTu3upOBaHHAast MeOeTIb.

paboT), TEKYIIEero KOHTPOJISI U MPOMEXKYTOUHOH arrectanuu. OcHOBHOE 000pyI0BaHuE:!

padoT), TEKyIIEero KOHTPOJIS M MPOMEKYTOUHOU aTTecTanud. OCHOBHOE 000pyIOBaHUE:

pa60T), TCKYLICTO0 KOHTPOJA U HpOMC)KyTOqHOﬁ arrectanuy. OCHOBHOE O60pyﬂ0BaHI/I€Z

6 paboT), TeKyIIero KOHTPOJIS ¥ MIPOMEXYTOUHOH aTTrecTanun. OCHOBHOE 000py/IOBaHHE:

HUMEIOTCS y4eOHO-HATIBIIHBIC TTOCOOUS (TUIAKATHI).

7 paboT), TEKyIIero KOHTPOJIS ¥ TPOMEXYTOUHOH arTecTauu. OCHOBHOE 000pyIOBaHHE !

UMECIOTCSL y4eOHO-HATISIIHBIC TTOCOOUS (TUIAKATHI).

OnexTpoHHas OMOMHOTEKa YUeOHO-METOIMYECKOro IEHTpa MO 0Opa30BaHUIO Ha JKEIIE3HOIOPOKHOM

Microsoft Windows Professional 10, rocymapctBeHHBIH KOHTpakT oT 20.07.2021

VYuebnas aymuropus ['-103 ans nmpoBeneHNs IEKINOHHBIX U MPAKTUIECKUX 3aHATHH, 1a00paTOpHBIX padoT,
TPYTIOBBIX U MHIMBHUYaIbHBIX KOHCYJIbTAUN, KypCOBOI'O MPOSKTUPOBAHUS (BBINOJHEHHS KYPCOBBIX

VYuebnHas aymurtopus ['-207 ans mpoBeaeHNs IEKINOHHBIX U MPAKTUIECKHUX 3aHATHI, Ta00paToOpHBIX padoT,
TPYIHOBBIX U HHAWBUYaIbHBIX KOHCYJIbTAINH, KyPCOBOTO IIPOESKTHPOBAHMS (BBIITOJIHEHHUS KypCOBBIX

crenuanu3upoBaHHast Mebenb. [l mpoBeneHNs 3aHATHIH UMEI0TCs ydeOHO-HaTJIsIIHbIe TOCcOOuS (TIaKaThl).
VYuebHas aymutopus ['-212 s mpoBeieHUs JIEKIUOHHBIX B MIPAKTUICCKHAX 3aHATHH, Ta00paToOpHBIX padoT,
TPYIIIOBBIX U HHAWBUIyaIbHBIX KOHCYJIbTAINH, KypPCOBOTO IIPOCKTHPOBAHUS (BBITIOIHEHHS KYPCOBBIX

crennanu3upoBaHHast Mebenb. [ mpoBeneHNs 3aHATHI UMEIOTCs yueOHO-HaTIIsITHBIe TOCOOuS (TUTaKaThI).
VYuebnast aynuropus ['-223 uist mpoBeieHNs JISKIIMOHHBIX U MIPAKTHUECKHUX 3aHATHH, 1a00PaTOPHBIX PadoT,
TPYIIOBBIX U HHAWBUIYaIbHBIX KOHCYJIbTAlNH, KyPCOBOTO MPOSKTHPOBAHUS (BBITIOIHEHHS KYPCOBBIX
crienMaIn3upoBaHHas MeOelb. s mpoBeeHNs 3aHATHH UMEIOTCSl yUeOHO-HarNISAHbIE T0co0us (T1aKaThl).
VYuebnas aynuropus ['-301 uist mpoBeieHNs JISKIIMOHHBIX U MMPAKTHUECKHUX 3aHATHH, 1a00PaTOPHBIX PadoT,
TPYIIOBBIX U HHAWBUYaIbHBIX KOHCYJIBTAIMN, KYPCOBOTO IPOSKTUPOBAHUS (BBITIOIHEHHS KYPCOBBIX

CreUaIN3UpoBaHHas MeOellb, MyJIbTUMEINAIPOEKTOP, (HOYyTOYK IIepeHOCHOH). [Jyist mpoBeaeH s 3aHSTHI

Yuebnas aynutopus I'-305 ams nmpoBeneHns TEKINOHHBIX U IPAKTHYECKHUX 3aHATHIL, 1a00paTopHBIX padoT,
TPYIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIBTAlMH, KypPCOBOTO IPOSKTHPOBAHUS (BBITIOIHEHHS KYPCOBBIX

CreUaIn3upoBaHHast MeOellb, MyJIbTUMEINANPOEKTOP, (HOYTOYK IIepeHoCcHOH). [Jyist mpoBeaeH s 3aHSTHH




VYuebnas aynuropus A-601 mis mpoBeeHUs JICKITMOHHBIX U MPAKTHIECKUX 3aHITHH, JJAOOpaTOPHBIX padoT,
TPYIIOBBIX U MHIUBUAYATBHBIX KOHCYJIBTAIMH, KYPCOBOTO MPOCKTUPOBAHHUS (BBITIOTHEHHUS KYPCOBBIX
padoT), TEKYIIEro KOHTPOJIS M MPOMEKYTOUHOM aTTecTanud. OCHOBHOE 000pyI0BaHUE:
CHCIHATM3UPOBaHHAS MEOEIb, MyJTbTHMEIHAIPOCKTOP, YKPAaH, KOMIBIOTEP.

[Tomemenns A caMOCTOATENBHON PabOTHI 00yUYAIOMINXCS OCHAIICHBI KOMITBIOTEPHOM TEXHUKOM,
MOIKITFOUYEHHOH K HH(OPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOH ceTH «HTepHeT», 1 00ecneueHb! TOCTYIIOM B
3JIEKTPOHHYI0 HHPOPMAMOHHO-00pa3oBaTenbHyto cpeay Upl YIIC. [TomemeHus 11 caMOCTOSTEIBHOMN

9 pabOoThI 0OYUAIOIINXCS:

— YUTANbHBIC 3aJIb;

— y4eOHbIe 3aIbl BEIUUCIUTENBHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— IIOMEIIEHHMS 1L XpaHeHHsI 1 NPo(UIIaKTHYECKOro 00CIyKUBaHus yueOHOro obopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUA JJIAA OB YYAIOIIUXCA
11O OCBOEHMIO TN CHUIIJIMHBI

Bun yue6HO#H

ESITOILHOCTH Opraanzanus yaeOHOH IesSITeTbHOCTH 00y4Jaromerocs

Jlekumst (ot matmHCKOrO «lection» — dYTeHHWE) — BHI ayJUTOPHBIX YYEOHBIX 3aHSITHH.
Jlexnus: 3axyafbpIBacT OCHOBBI HAY4YHBIX 3HAHMM B CHUCTEMAaTU3UPOBAHHOM, IIOCIIENOBATEIbHOM,
0000meHHON (opMe; pacKphIBACT COCTOSHHE W TIEPCHEKTHUBBI PA3BUTHS COOTBETCTBYIOIIECH
o0nacTn HayKHW W TEXHHUKH; KOHICHTPUPYET BHUMAaHHE OOydYaroIIMXcsi Ha HanOoJiee CIIOXKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJINPYET ITO3HABATEIbHYIO aKTHBHOCTH 00YJaIOIINXCSI.

Bo Bpems JEKIMOHHBIX 3aHATHH OOy4YalOIMiCA MOJDKEH YMETh CKOHIIGHTPHPOBATH
BHUMaHHE Ha HM3Yy4aeMbIX NpoOJieMax M BKIIOYNTH B paboTy Bce BUABI NMaMSTH: CIOBECHYIO,
00pa3HyI0 ¥ MOTOPHO-JABHUTraTeNbHYyI0. 11 3TOro Bech MaTepHai, H3JaraéMblil IpenoiaBaTeiem,
oOyuaronieMycss HEOOXOAUMO KOHCIEKTHpoBaTh. Ha momsAX KOHCHEKTa clegyeT IoMedaTb
BOIPOCHI, BBIACICHHbIE OOYYAIOIIUMCS Ui KOHCYJIbTALMM C TIperojaBaresieM. BbIBOJpbI,
Jlexuus MOJyYeHHBIE B BUAE POPMYJI, PEKOMEHIyeTCsl B KOHCIIEKTE TTIOI4ePKUBATh UK 00BOJUTH PAMKOM,
4yToOBl JIydllle 3alOMHHANUCH. [lOJIE3HO COCTAaBUTh KpaTKUil CIPAaBOYHMK, COZAEPIKalHi
OIpe/ieTICHUs] BXKHEHUIINX MOHATHH Jiekuuu. K kaxkaoMy 3aHATHIO CieayeT pa3odparh MaTepua
npeabiaymed sekuuu. M3ydas Martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKLHH, cleayer
MEPEXOANTH K CIEAYIONIEMY BONPOCY TOJIBKO B TOM CIydae, KOrJja XOpOILIO YCBOEH MPEabL Iy
BOIIpOC. Psi11 BONPOCOB TUCHUIIIIMHBI MOKET OBITH BEIHECEH Ha CAaMOCTOSATENbHOE H3ydeHHe. Takoe
3a7aHue TpeOyeT ONepaTHBHOTO BHINOJHEHUS. B KOHCIIEKTe JIeKIMif HEOOXOIMMO OCTABUTH MECTO
JUISL OCBEILEHUS YIOMSHYTBIX BONpocoB. O003HAYMTH BONPOCHI, TEPMHUHBI, MaTepuall, KOTOPbIH
BBI3BIBAET TPYAHOCTH, IOMETUTDH U MOMBITAThCS HAITH OTBET B peKOMEHAyeMOoH nuTeparype. Eciu
CaMOCTOSITENBHO HE yaaeTcs pa3o0paThCs B MaTepHalle, TO HEOOXOAUMO C(hOpMyIHPOBATH BOIIPOC
1 3aJaTh NIPENOJIaBATENI0 Ha KOHCYJIbTAllMH, HA IIPAKTUYECKOM 3aHATUU

[MpakTHyeckoe 3aHATHE — BUJL ayJUTOPHBIX y4eOHBIX 3aHITHI, IeJIeHaNpaBiIeHHas hopma
OpraHM3aly y4eOHOTo mpolecca, MIPU peaan3alii KOTOpoi o0ydaromuecs 1Mo 3aaHUI0 U 10JT
PYKOBOJCTBOM TPEMNOAABATENS BBIIOJIHAIOT MpaKkTHdeckue 3anaHus. I[Ipakrudeckue 3amaHus
HanpasJeHbl Ha YyIiIyOJleHHe HAyYHO-TEOPETHYECKHMX 3HAHWH W OBIIAJICHWE OIpPEIEIICHHBIMU
MeTOoJaMH paboTHI, B MPOIECCe KOTOPHIX BHIPAOATHIBAIOTCS YMEHHS M HABBIKH BBITIOJHEHUS TEX
WIN HMHBIX yueOHBIX JeWcTBHMI B naHHOW cdepe Hayku. [IpakThueckue 3aHATHS pPa3BUBAIOT
HayYHOE MBIIUIEHHE M Peub, MO3BOJIAIOT NMPOBEPUTH 3HAHUSA OOYHYAIOLIMXCS, BBICTYNAIOT KaK
CpEeICTBa ONEepaTHBHOIN 0OPaTHOM CBA3H; LEIb MPAKTHUECKUX 3aHATUH — YIIyOJIsaTh, paCIIUPATS,
JICTATU3UPOBaTh 3HAHMS, ITOJIydeHHbIE Ha JIEKIMH, B 000OIIEHHOW (opMe M COJelCTBOBATH
BBIPabOTKE HaBBIKOB MPO(ECCHOHAILHOM NeITEIEHOCTH.

Ha mnpaktudecknx 3aHATHSX MOAPOOHO paccMaTpHBAIOTCS OCHOBHBIE  BOMPOCHI
JMCIUTUIMHBI, pa30MpatoTcss OCHOBHBIE THITHI 3371a4. K Ka)koMy pakTHIECKOMY 3aHSATHIO CIEyeT
3apaHee CaMOCTOSTENILHO BBHINONHUTH JOMAIHEE 3aJaHie U BbIy4YMTh JIEKIIMOHHBIM MaTepuan K
crnenyroneid Teme. CucreMaTniecKoe BINOJIHEHHE JJOMAITHNX 3aJlaHii 00s13aTeNIbHO U SIBIISETCS
Ba)XKHBIM (paKTOPOM, CIIOCOOCTBYIONIMM YCIENIHOMY YCBOGHHIO THCIUILIMHBI

IIpakTuueckoe
3aHATHC

OCHOBHOY 1IEJTBI0 TA0OPATOPHBIX Pa0OT SBISETCS TEOPETUICCKOE OOOCHOBAHUE, HATIISTHOE
W/WIIA SKCIEPUMEHTAIBHOE TOATBEPKIACHUC HW/WIIM TMPOBEPKA CYIIECCTBEHHBIX TEOPETUYCCKUX
MOJIOXKCHUN (3aKOHOB, 3aKOHOMEPHOCTEH) aHalW3 CYIICCTBYIONIMX METOIUK M METOJIOB HUX
peammzanu W T.0. OHH 3aHHMAIOT NPEUMYIIECTBEHHOE MECTO IPH W3YYCHHH IUCIUILINH
JlabopaTopHas 00513aTeIILHOW YaCTH U 9acTH, (popMUpyeMoll ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIIECHHH biioka

pabota 1.

Hcxons u3 nienu, coaepkaHueM J1abopaTopHBIX pabOT MOTYT OBITh:

- DKCIICPUMEHTAJIbHAS POBEPKa (POPMYJI, METOIUK pacyera,;

- IPOBEICHNE HATYPHBIX N3MEPEHHH CBOHCTB, pab0YNX ITapaMeTPOB, PSKUMOB pabOTHI IIPH
TTOMOIITY JTAO0OPATOPHOTO 000PYAOBAHUS W/UJIH CTEHJIOB U MAaKETOB;




- 03HaKOMJICHHE, aHAJIN3 M TEOPETUIECKHE BHIKIAJKH M0 YCTPOHCTBY, IPUHIUITY AEHCTBUS
u crioco6am 00CITy)KMBaHHS aIllaparos, eTaleil MalluH, MEXaHU3MOB, IIPOLIECCOB, IIPOTEKAIOIINX
B HHX IIPU 3TOM H T.1.;

- HarJsiaHas rpaduyeckas MHTEpPIpETalys YepTexei, cxeM, 00beMHBIX MOBEPXHOCTEH U
T.JI., BOCIIPOM3BOJIMMBIX C IOMOIIBIO CIIEIHAIN3UPOBAHHOTO IIPOrPaMMHOTO 00eCIIeUEeHUS;

- MMHTAIMOHHOE MOJEJINPOBAHUE IPOIECCOB, NMPOTEKAIONINX B CIOXKHBIX XUMHYECKHX,
(bU3NIECKNX, MEXaHMYECKHX, JIEKTPUIECKUX U IIP. 00BEKTaX;

- HarjsIgHOE TIPEACTaBICHHE O pabdoTe MepcoHala KOHKPETHOW OpraHM3alliy WIN
monpaznenenus OAO «PXK/I» mocpencTBOM MOEINPOBAaHUS MITATHRIX M BHEIITATHBIX CHUTYAIIHHA
B BUPTYaJbHBIX CHENHATH3UPOBaHHBIX APM (aBTOMAaTH3MPOBAaHHBIX pabounX MeCT);

- YCTaHOBJIEHHE W NOITBEP)KACHHE 3aKOHOMEPHOCTEH (ITyTeM CpaBHEHHS NPOBEICHHOIO
9KCTIEPUMEHTA U PACCUUTAHHBIX 3HAYCHUH) U T.1I.;

- O3HAKOMJIEHHE C METOJHMKAaMHU MPOBEICHUS HKCIIEPUMEHTOB, HAIJISAHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB H IIp.;

- YCTaHOBJICHUE CBOWCTB BEILECTB, MX KAYECTBEHHBIX M KOJMUECTBEHHBIX XapaKTEPUCTHUK;

- aHaJIM3 pa3JIMYHBIX XapaKTEPUCTUK MPOIECCOB, B TOM YHCIIE POU3BOJCTBEHHBIX M MHBIX
IIPOLIECCOB;

- pacyer MapamMeTpoB pa3IMYHBIX SBJICHUH M INPOIECCOB, CMOJCIUPOBATH KOTOPHIE HE
BO3MOJXKHO B PEAIbHBIX YCIOBHUSX (HAIIPUMED, YPE3BBIYANHbIC CUTYAINU | TIP.);

- HaOMIOZICHNE PAa3BUTHS SIBICHUH, ITPOIIECCOB H JP.

JomyckaeTcs WHOE coaepkaHue 1abopaTopHBIX padoT, eci 3To OyAeT crocoOCTBOBATH
peanuzanyy neiel u 3a1a4 AUCHUTUIMHBL U GOPMHUPOBAHHUIO COOTBETCTBYIOIINX KOMIIETCHIIUH.

ITo xapakTepy BBIIOIHIEMBIX 1a00PaTOPHBIX PAOOT BO3MOKHBI:

- O3HAaKOMUTCIIbHBIC pa6OTI)I, HCIOJIb3YEMbIC JUIA 3aKpCIJICHUA N3Yy4YCHHOI'O
TEOPETHYECKOTO MaTepUalIbl;

- AHAJIUTHYCCKHUC pa60T1>1, HCIOJIB3YEMbIC JJIA MOJTYYCHUA HOBOM I/IHq)OpMaHI/II/I Ha OCHOBC
(hopMaTU30BaHHBIX METO/IOB;

- TBOpUECKHUE PabOTHI, OPUEHTUPOBAHHbBIE HA CAMOCTOSATENbHBII BEIOOP MOIX0J0B PEIICHHS
3ajad.

[Ipexne, WeM NPUCTYNHTh K JTa0OPAaTOPHBIM 3aHATHAM, OOYJaromIUMCS HEOOXOIUMO
MIOBTOPHUTH TEOPETHUECKUI MaTepuan 1o Teme padbotel. Kakmas mabopaTopHas paboTa ocHaIeHa
METOIMYECKIMH YKa3aHUSIMH, pa3paO0TaHHBIMU NTPENOAAaBATEISIMU, BEAYIUMHI TUCIUILTHHY

CaMocTosTeNnbHas
pabota

OOyuenne  mo  aucuuiuinHe — «MareMaTuka» — NpeIyCMaTpUBacT  aKTHBHYIO
CaMOCTOATENIbHYI0 paboTy oOyuaromierocs. B pasmene 4 paboduell mporpaMMbl, KOTOPBIH
HaszbIBaeTcsi «CTPyKTypa M COAEp’KaHWe IUCHMIUIMHBD), BCE Yachl CaMOCTOSTEIBHOW paboThI
paciicaHbl 10 TeMaM M BOIpOcaM, a TakXkKe yKa3zaHa HeoOXoaumas ydeOHas IuTepaTypa:
oOydJaromuiics n3ydaeT y4eOHbIH Marepuall, pa3dupaeT MmpuMepsl M pemaeT pa3HOypOBHEBBIC
3a7a4d B paMKax BBIMOJHEHMS KaK OOIIMX MOMAIIHUX 33/aHUH, TaK W WHIUBHIYaIbHBIX
noMamrHux 3agannit (MA3) u apyrux BUAOB padoT, MPEITyCMOTPEHHBIX pabodell mporpaMMoin
JUCUUIUIAHBL. [Ipy BBHIONHEHNM AOMAIIHUX 3alaHUi oOyuaromemycs cielayeT oOpaTHUThCS K
3ajJia4aM, pEIICHHBIM Ha MPEbIIYIIUX MPAKTHUECKUX 3aHATHAX, PEIICHHBIM TOMAIIHUM padoTam,
a TaKoKe K MpuMepam, MpUBOIUMBIM JIeKTOpoM. Eciii 3Toro OyeT HeJoCTaTOYHO ISl BBIOJIHEHHMS
BCei paboThl MOXKHO JIOMIOJIHUTENILHO BOCIIOJIB30BAThCSl Y4EOHBIMU [TOCOOMSIMH, IPUBEICHHBIMH B
pasgene 6.1 «YueOHas nutepaTypa». Ecnm, HecMOTps Ha M3Y4YeHHBIH MaTepHal, 3aJaHue
BBINIOJIHUTh HE YAAeTcsi, TO B 00s3aTEJIHHOM IIOPSIKE HEOOXOAMMO IOCETHTh KOHCYJIbTAIHIO
npernojaBaTeis, BeylIero NpakTHUeCKHe 3aHATHsI, /MM KOHCYJIbTAlUIO JIEKTOpA.

JomamHue 3ajaHMs, WHIUBHAyaJbHbIE JIOMAallHWE 3aJaHus M Jpyrue palboTsl,
IIPeAyCMOTPEHHbIE padodeli IporpaMMON AUCIMIUINHBI TOJDKHBI OBITH BBITIOHEHBI 00YJaloIuMes
B YCTAQHOBJICHHBIE TPEIOJABATENIEM CPOKH B COOTBETCTBHHM C TPeOOBAaHMAMH K OGOPMIICHHIO
TEKCTOBOH M rpaduuecKoil JoKyMeHTaluu, chopMynupoBaHHbM B [lonoxenun «TpeboBaHus K
0 OpMIICHHIO TEKCTOBOHU M rpaduueckoil JokyMeHTauu. HopMOKOHTpOIIB»

Komrmiekc yueOHO-METOMYECKNX MaTepHalloB 110 BCEM BUAM y4eOHOH AesTeNbHOCTH, NPeIyCMOTPEHHBIM padoyeit
MIPOrpaMMOil TUCIUITIIMHBI (MOYJIsl), pa3MEIeH B JJIEKTPOHHOH HHpOpMaMoHHO-00pa3oBarensHoit cpene Upl YIIC,
JIOCTYITHO 00yyaromeMycst 4epe3 ero JINYHbINH KaOHMHET




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTeIbHOI NPOTrpamMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMIIETCHIIUN Y 00yYarOInXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATEILHOCTH Y€pe3 COBEPILICHCTBOBAHUE TPAIUIIMOHHBIX M BHEJAPEHUE WHHOBAIIMOHHBIX METOOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCs] TPeXypOBHEBas
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESTEIIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX (DYHKIIMOHUPOBAHUSI OOBEKTOB MpohecCHOHATHLHOU
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETUIIOBBIE 3a/laud, MPUHUMATh MPOGECCHOHATBHBIE M YNPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucruminHa «MaTeMaTHka» ydacTByeT B (pOpMUPOBAHNH KOMITETCHITHIA:

OIIK-1. Cnocoben pemiate WHXEHEPHBIEC 3a/1a4d B MPO(ECCHOHATBHON JEATEIbHOCTU C
UCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HaYK, MAaTEMaTHYECKOT0 aHAIN3a U MOJICIIMPOBAHUS

YK-1. CiocobeH ocymecTBIATh KpUTHYECKUI aHAIN3 MPOOIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TIOIX0/Ia, BBIPAOaTHIBaTh CTPATETUIO ICHCTBUI

IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI ouHasi popma o0yueHus
HaumenoBanue Kong
HaumMmeHOBaHHE OLIEHOYHOTO
KOHTPOJIBHO- HHIUKaTOpa
Ne OOBEKT KOHTPOJIA cpexnctsa (popma
OLIEHOYHOT'O JOCTHKEHHS *
MIpOBEACHUS*)
MEpOIPHUSATHS KOMITETEHINN
1 cemectp
1.0 Pasnea 1. Jluneiinas anaredpa
Matpuubl. OCHOBHBIE TOHSTHSL.
Omnepanuy HaJ MaTPUIIAMHU.
Texymuii Omnpenenureny, UX BRIYUCICHUE.
11 Y ez ’ OIIK-1.4 KoHcnekT (mucsMeHHO)
KOHTpPOJIb OOparnast marpuna. Panr
MaTpuLbl. PerieHne MaTpuiHbIX
ypaBHEHUU
CucteMbl TMHEHHBIX YPaBHCHHH.
OnHOpO/HBIE U HEOJTHOPOTHBIE
cucteMbl. COBMECTHbIE U
12 Texymmii HECOBMECTHBIE cUcTeMBbl. Teopema OIK-1.4 Konrponbhas padora (KP)
' KOHTPOJIb Kponekepa—Kanenu. Metonsl ' (MMCBMEHHO)
PELLIECHUs CUCTEM JIMHEWHBIX
ypaBHeHuil: Kpamepa, MaTpuuHsIii,
l'aycca
2.0 Paznes 2. Di1eMeHTHI BEKTOPHOI aJIredpsl
BexkTopsl. CkansipHoe
HpOU3BE/IEHHE BEKTOPOB, €TI0
CBOMCTBA, KOOPAMHATHOE
BbIpaxkeHHe. BekTopHOe 1
Texymuii CMEIIIaHHOE IIPOU3BEAECHUE
2.1 yi DOH3BEI OIIK-1.4 Koncnekt (micsMeHHO)
KOHTPOITh BEKTOPOB, X CBOWCTBA U
TEOMETPUYECKUM CMBICIL.
[punoxxenns ckaiaspHOTO,
BEKTOPHOTO W CMEIIaHHOTO
IIPOM3BEICHUS BEKTOPOB
3.0 Paznen 3. AHasinTHYecKasi reoMeTpHsi
[Ipsimas Ha miockoctu. Ipsamas u
Texymmii ’ Konrponbhas padora (KP
3.1 yi IUIOCKOCTh B IPOCTPAHCTBE. OIIK-1.4 p p (KP)
KOHTPOJIb (TMCHMEHHO)
Kpussle BTOpOro nopsaka
4.0 Pa3nen 4. BBenenue B MaTeMaTHYeCKHii aHAJIN3
Ipenen dyakunu. OCHOBHBIE
TEopeMsl 0 Tpenenax. beckonedno
MaJible ¥ OECKOHEYHO OoJbIIne
. BEJIMYNHBI. DKBUBAJICHTHOCTh
Texymumii
4.1 0eCKOHEYHO-MaJbIX. OIIK-1.4 Koncnexr (nmucbMeHHO)
KOHTPOITb
HenpepbIBHOCTE pyHKIIMN B TOUYKE
1 Ha MHOXecTBe. Toukn pa3pbiBa
¢ysxunn. Knaccudukanus Touek
paspbiBa. ACUMITOTHI
5.0 Pazgen S. luddepennnanbHoe HcunciaeHne QYHKIHMH OHOMH NMepeMeHHOH
[IpousBonHas QyHKIHH, ee
o TEOMETPUYECKUH U MEXaHUYECKUI
Texymmwii p Kontpomnsnas pabdora (KP)
5.1 cMbici. nddepennupyemocts OIIK-1.4
KOHTpPOJb (McBMEHHO)
¢ynkyun. CBs3b MEXIY
T epeHInpyeMoCThIo U




HenpepsIBHOCTHIO. [IpaBuna
muddepeHnrpoBanus QyHKIHIA.
[TpousBosaHas 0OpaTHON (QYHKIMH.
[IpousBosHas CIIOKHOH HYHKIHH.
Brruncienue npon3BoIHBIX
OCHOBHBIX 3JIEMEHTapHBIX
¢yaxunit. [Ipaswo Jlonwurans

5.2

Texymumii
KOHTPOJIb

OCHOBHBIE TEOPEMBI

i epeHInanTbLHOTO UCHUCIICHUS.
VYcnoBust MOHOTOHHOCTH (DYHKIIHH.
OKCTpeMyMBI (YHKIUH.
HeoGxoaumble ¥ JOCTaTOYHBIE
YCIIOBHS SKCTpeMyMa (YHKIIHH.
HccnenoBanne BEITYKIOCTH
rpaduka QYHKITUH, TOIKH
meperuba. Ob6mas cxema
uccieoBaHus QyHKIMA 1
HOCTpOEHHS ee rpaduka. 3auer

OIIK-1.4

KoHcnekT (TMChbMEHHO)

5.3

Texymumii
KOHTPOJIb

Bremomaenne PI'P Nel «dlonHoe
nccieoBanmne QyHKINA U
MTOCTPOCHHE TPAPHUKOBY.

OIIK-1.4

PacuerHo-rpaduueckast
pabota (PTP) (rmrceMeHHO)

IIpomexyTouHas
aTTecTalus

Pazpensr:

1. JIuneitnas anrebpa.

2. DneMeHTHI BEKTOPHOH alnreOphl.
3. AHanuTHYECKAsi TEOMETPHUS.

4. BBeneHne B MaTeMaTHIECKUH
aHaIN3.

5. Auddepenmumanbaoe
ucuucieHue QyHKIUH OJJHOM
IIEPEMEHHOM.

OIIK-1.4

3adert (cobecemoBaHme)
3auer - TeCTUPOBAHUE
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

2 cemecTp

6.0

Pa3znen 6. UnTerpajbHoe ncuncjieHue GyHKUMH OJHOM MepeMeHHOM

6.1

Texymuit
KOHTPOJIb

[lepBooOpasnas. HeonpeneneHHbIN
HWHTETpal U ero cBoiictea. Tabmuma
unTerpanos. [Ipocreifiine MeTo bl
HMHTErpupoBaHus. Meron
MOJICTAaHOBKH. JIMKTaHT 1o
¢dopmynam «Tabmuma HHTErpaIoB
OCHOBHBIX 3JIEMEHTapHBIX
¢byHkuminy. MHTErpupoBanue no
gacTsM. OCHOBHBIE KJIACCHI
UHTETPUPYEMBIX (DYHKLHUI.
WHTerpupoBaHe pannoHaIbHbBIX
npobeit. UaTerpupoBanue
TPUTOHOMETPUYECKUX BBHIPAKEHHUH.
WHTerpupoBanue HppannoHaIbHBIX
BbIpaKEHUH

OIIK-1.4

Jukrant 1o gopmynam
(TTMCBMEHHO)
Konrponbhas padora (KP)
(TTMCBMEHHO)

6.2

Texymumii
KOHTPOJTb

3ajauu, NPUBOIAIIUE K
OTIpeIeIEHHOMY WHTETpaiy.
OmnpenieneHHbIi HHTErpaj Kak
Npeaes UHTErPaIbHBIX CYMM, €ro
CMBICIT B pa3JIMYHBIX 3a/1a4ax.
OcHoBHbIE CBOICTBa
OIpEeJICIEHHOT O UHTETpaa.
Teopema o cpenneM. MuTerpai ¢
MIEPEMEHHBIM BEPXHUM IIPEIEIIOM.
®opmyna Herotona- JleitbHuIa.
Brruncnenue onpeneneHHbIX
uHTerpanos. Ilpunosxxenus
OTIpeIeIEHHOTO HHTETpaa K
3a/la4yaM reOMeTPUH, MEXaHUKH,
¢du3uKH

OIIK-1.4

Koncnekr (micsMeHHO)

6.3

Texymuii
KOHTPOJIb

HecoGcTBeHHBIE HHTETPAITBI C
6eckoHeuHBIMU npenenamu (1-ro

OIIK-1.4

Koncnekr (micesMeHHO)




poza) ¥ OT HEOTPaHNYCHHBIX
¢yHkuii (2-ro pona), ux
OCHOBHBIE CBOWCTBA

6.4

Texymumii
KOHTPOJIb

Bremomnraenne PI'P Ne2
«OrnpeneneHHble HHTETPAJBI 1 UX
TIPUIIOKCHHUSY.

OIIK-1.4

Pacuerno-rpaduaeckas
pabora (PT'P) (mmrceMeHHO)

7.0

Paspea 7. InddepenunanbHoe ncuuciaeHue GyHKUMH HeCKOJIbKUX NepeMeHHbIX

7.1

Texymumii
KOHTPOJIb

@OyHKINT HECKOIBKUX
nepeMeHHbIX. O01acTh
omnpexaeinenus. ['eomerpuueckoe
n3o0paxeHne QyHKIUU JIBYX
nepemeHHbIX. [Ipenen,
HETIPEPBIBHOCTh (DYHKIINU
HECKOJIbKUX TIEPEMEHHBIX.
YacTHbIE TPOU3BOJHBIEC QYHKIMN
HECKOJIKUX IIEPEMEHHBIX, UX
TeOMETPUYECKHN CMBICII.
Huddepennuporanre GHyHKIIHH,
3aJ]aHHBIX HESBHO.
JuddepeHnupoBanme CloXHOMI
¢ynkiuu. KacarensHast 1 HOpMalib
K noBepxHocTH. CKalsipHOE IOJIe.
[ToBepxHOCTH 1 IMHUHU YPOBHS
ckassipHoTro roiist. [Ipon3BogHas mo
HampasJeHuro. I'pagueHT
CKaJISIPHOTO TIOJIsI, €T0 CBOMCTBA

OIIK-1.4

Koncnekt (mucsMeHHO)

7.2

Texymumii
KOHTPOJIb

OKcTpeMyMBbl QYHKIUH JABYX
NIePEMEHHBIX, HEOOXOIUMBIC U
JOCTaTOYHBIE YCIOBHUS
CYLIECTBOBAHHS IKCTPEMYM

OIIK-1.4

KoHcnekT (TMChbMEHHO)

7.3

Texymuit
KOHTPOJIb

Brimonnenue PI'P Ne3  «Dynkiun
HECKOJIbKUX MTePEMEHHBIX)

OIIK-1.4

PacuerHo-rpaduueckas
pabota (PT'P) (mucpMeHHO)

8.0

Pa3gen 8. MHTerpanabHoe HcHUcJIeHHe (PYHKINI HeCKOJIBKHUX NepeMeHHbIX

8.1

Texymmii
KOHTPOJIb

JIBOIHOM MHTETrpaJl, €r0 CBOMCTBA.
Brruucnenue n1BoHHOro UHTErpaa.
3ameHa nepeMeHHbIX. [Ipunoxxenus
JIBOMHBIX MHTETPAJIOB K 3a/1a4amM
reomeTpun. KpuBonuueitnsie
MHTETPANIbl U UX IPUIIOKEHUS

OIIK-1.4

KoHcnekT (TMChbMEHHO)

9.0

Paznen 9. KommiekcHble 4yncaa

9.1

Texymmii
KOHTPOJIb

TloHsTHE KOMIIJIEKCHOTO YHCJIa,
anredpandeckas Gpopma
KOMIUIEKCHOTO YHCIIa.
N306pakeHne KOMIIEKCHOTO
YHCIIa Ha TUIOCKOCTH,
TpHUTOHOMETpuUIecKast hopma
KOMIUIEKCHOT0 uncia. Gopmyrna
DOiinepa, mokazarenbHas Gpopma
KOMIUIEKCHOTro uncna. JleicTBus ¢
KOMIUJICKCHBIMHA YUCJIaMU

OIIK-1.4

KoHcnekT (TMChbMEHHO)

10.0

Pazgen 10. Inddepennnanbubie ypaBHeHUs

10.1

Texymumii
KOHTPOJIb

HuddepernunansHaeie ypaBHEHNSA
nepBoro nopsinka. 3amada Koy,
Teopema cymecTBoBaHus U
€IMHCTBEHHOCTH PEIICHHMS 3a/1a91
Koum. Tuddepenumansaoie
ypaBHEHHS IEPBOTO MOPSIIKA.

OIIK-1.4

Konrponsnas padora (KP)
(TTHCBMEHHO)

10.2

Texymumii
KOHTPOJIb

HuddepeHnmnanbHbie ypaBHSHUS
BBICIIMX MOPsiAKOB. 3anaya Komu.
JIMHEeHHOo 3aBUCHMEBIE U JIMHEHHO
HE3aBUCHMEBIC CUCTEMBI () YHKITHU.
Omnpenenurens BpoHckoro.
VcaoBus TMHEHHON 3aBUCUMOCTH K
HE3aBUCHUMOCTH CHUCTEMBI (PYHKIIUH
Ha oTpe3ke. JInHeliHbIe

OIIK-1.4

Konrponsnas padora (KP)
(TTHCBMEHHO)




onHopoanble nuddepeHuaIbLHbIe
ypaBHeHus n-ro nopsaka (JIOAY).
CrpykTypa 0o0I1ero pereHus.
Pemiennie MMHEHHBIX OTHOPOAHBIX
i epeHnnanbHBIX YpaBHEHUI ©
MIOCTOSTHHBIMU K02 urimeHTamu.
JIuHeliHble HEOAHOPOAHBIE
muddepeHnranbHbIe ypaBHEHUS N-
ro nopsnaka. CTpykTypa o0Immero
peuienus. JIunelinele
HEOIHOPOAHBIC
muddepeHnratbHbIe ypaBHEHUS CO
CIIELUAJIbHOM IIPaBOil 4acThIo.
Meron Jlarpanka Bapuanuu
IIPOM3BOJILHBIX TIOCTOSIHHBIX

10.3

Texymmii
KOHTPOJIb

HopmaneHbie cuctemsl
muddepeHIraNbHBIX YpaBHEHHUI.
3anaua Komu. Metons! peneHus
CHCTEM JIMHEHHBIX

i depeHnnaNbHBIX YpaBHEHUI €
MOCTOSIHHBIMU K03 durmeHTamu

OIIK-1.4

Koncnekt (mucsMeHHO)

IIpomexyTouHas
aTTeCcTallus

Pasznensr:

6. MHTerpanbHOe UCUUCIICHHE
(GYHKIMY OHOU TIEPEMEHHOU.
7. MuddbepenpanbHoe
HCYUCIICHUE (DYHKIIHI HECKOIBKIX
MEPEMCHHBIX.

8. MHTerpanbHOe HCUUCTIeHNE
(YHKIAH HECKOIBKHUX
TIepEeMEHHBIX.

9. KoMIuiekcHbIE yncha.

10. Inddepennnansasre
YpaBHEHUS.

OIIK-1.4

Ok3aMeH (cobeceioBaHue)
OK3aMeH - TECTUPOBaHHE
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

3 cemecTp

11.0

Paznen 11. Psaanl

111

Texymuit
KOHTPOJIb

Yucnossie psiabl. CXOAUMOCTh
psana. Cymma psima. Heobxommmoe
YCIIOBHE CXOJIUMOCTH Psijia.
3HAKOMOIO0KUTENbHBIE PSIBL.
JlocraTouHble MpU3HAKU
CXOJUMOCTH 3HAKOIOJIOKHUTEIbHBIX
pAnoB. 3HAKOIIEPEMEHHBIE PSI/IBIL.
AOcomI0THAs U YCIIOBHAS
CXOJMMOCTh. 3HAKOYEPEYIOIINECS
panel. [Ipusnaak JleiiOHMIIA.
CpoiicTBa a0COIFOTHO CXOJISIIAXCS
PAIOB.

OIIK-1.4

Konrponbhas padora (KP)
(TTMCBMEHHO)

11.2

Texymumii
KOHTPOJIb

OyHKIMOHAIBHBIE pAabl. O0macTh
CXOJIMMOCTH, METOJIBI €€
omnpeznenenus. CTeNeHHbIE PSIIBL.
Teopema AGens. Pagnyc
cxoxumoctu. MHTepBan
cxoaumoctu. Pansr Telnopa u
MaknopeHa. Pasnoxenue ¢pyHKIHA
B cTeneHHble psaabl. [Ipunoxenus
CTeTeHHBIX psinoB. [Ipunoxenns
CTETIEHHBIX PSJIOB K PEIICHHIO
muddepeHnrnanbHEIX ypaBHEHUH

OIIK-1.4

KoHcnekt (micsMeHHO)

12.0

Paznen 12. Paapl @

pbe

121

Texymmii
KOHTPOJIb

TpUroHOMETPUUECKUE PSIIIbL
®ypse. Paapr Oypre ans GyHkumii
C MEePHUOAOM 21H, ATl YETHBIX U
HeueTHBIX QyHKIMHA. Pasnoxenue
¢byHkuui B psg Oypee.
Pa3nokeHne 4eTHBIX U HEUETHBIX

OIIK-1.4

KoHcnekr (mucsMeHHO)




¢byakui. Psaer @ypwe s
(GyHKIHH C TPOU3BOIILHBIM
MEePUOJOM 23J1b, IS
HETNEPUOTMUCCKUX (HYHKIIUH

13.0

Pa3gea 13. JluckperHasi MaTeMaTHKA

131

Texymumii
KOHTPOJIb

JuckpeTHas MaTeMaTHKa:
3JIEMEHTHI TEOPUU MHOXKECTB 1
KOMOWHATOPHKH

OIIK-1.4

KoHcnekT (TMChbMEHHO)

14.0

Paznen 14. Teopusi BeposiTHOCTeI

141

Texymmii
KOHTPOJIb

Cayuaiinsre coObITHA. AnreOpa
COOBITHH. DneMeHTapHas TEOpHs
BepoATHOCTEH. Pa3nuunele
MIOJIXO/BI K OIPEAETICHUIO
BEPOSITHOCTH coObITHs. TeopeMsl
CJIO’KEHUSI U YMHOKEHUS
BEpOSITHOCTEH. Y CIOBHBIE
BeposITHOCTH. PopMyIia MOTHOM
BeposiTHocTH. Popmyiibl baiteca.
ITocnemoBaTeIbHOCTD
HE3aBHCUMBIX MCIIBITAHUH
bepunynnu. ®opmyna beprymnnu.
[IpenenbHBIE TEOPEMBI B CXEME
beprynnu

OIIK-1.4

Konrponbnas padora (KP)
(TTMCHMEHHO)

14.2

Texymumii
KOHTPOJIb

Cnyuaiinble BeaTU4uHbL. QOpMBI
3aKOHA paclpeeIeHUs
JUCKPETHON M HETIPEPHIBHOM
city4aitHol BenuyuHbl. OCHOBHBIE
YHCIIOBBIE XapaKTepUCTUKH
ciy4yalHbIX BeluuuH. HauanbHbie 1
LIEHTPaAJIbHBIE MOMEHTBHI BBICIIIUX
nopsaakoB. OCHOBHBIE 3aKOHBI
pactipeneneHus AUCKPETHOM
Cly4yaliHON BEJTMYUHBI:
O6uHoMmanbHOE, [lyaccona,
reomerpuueckoe. OCHOBHBIE
3aKOHBI pacHpeaeIeHUs
HEIpPEPBhIBHON CilydailHON
BEIMYUHBI: PABHOMEPHOE,
MOKa3aTeNbHOE, HOPMaIbHOE
pacnpenenenne. 3akoH O0IbIINUX
YHCel: HEPaBEHCTBO U TeopeMa
YeOrimieBa, TeopemMs! bepHymm u
Jlsanynosa. llentpanbHas
npeaenbHas TeopeMa

OIIK-1.4

KontponsHas padora (KP)
(TTMCHMEHHO)

14.3

Texymuit
KOHTPOJIb

JIByMepHBIe ciTydaiiHble BETHYNHEI,
3aKOHBI PacIpeieNICHUs], YHCIOBbIE
xapakTtepuctuku. O630pHOE
3asTue «Teopus BEpOSITHOCTE

OIIK-1.4

Koncnekt (micsMeHHO)

14.4

Texymmii
KOHTPOJIb

Brimonuenue PT'P N4
«CiyJaifHple BEIIMIHHBI».

OIIK-1.4

PacuerHo-rpaduyeckas
pabora (PI'P) (mrceMeHHO)

IIpomexyTounas
aTTecTays

Pa3nensr:

11. Psanpr.

12. Psaner Oypee.

13. JluckpeTHas MaTeMaTHKa.
14. Teopusi BEpOATHOCTEH.

OIIK-1.4

Ok3ameH (cobecenoBaHue)
DK3aMeH - TECTHPOBaHHE
(KOMITBEIOTEpHBIC
TEXHOJIOTHH)

4 cemecTp

15.0

Paszgen 15. Matemarn4ueckasi CTaTHCTHKA

151

Texymuii
KOHTPOJIb

MatemMaTHueckas CTaTUCTHKA.
CraTucTHYecKue METOBI
HCCIICTOBAHUS 3aBUCUMOCTH
IUTAaHUPOBAHMS YKCTIEPUMEHTA,
00pabOTKH 3KCTIEPUMEHTATBHBIX
naHHbIX. ['eHepanbHas
COBOKYITHOCTB. BrIOopka.
CratucTuueckuit ps.

OIIK-1.4
YK-1.1

Koncnekr (micesMeHHO)




OMNUpHUIecKoe pacrpeeeHue.
Ionuron. I'mcrorpamma. Cpennee
3HaueHue, pazopoc. Toueunsle n
HMHTEpBAJIbHBIE OLIEHKHU NapaMeTpOB
pacripeeneHus no BEIOOpKe.
CraTtuctuueckas IpoBepka
runore3. Kputepuii cornacus
IIupcona

15.2

Texymmii
KOHTPOJIb

Bremonnenne PI'P Ne5
«CrartucTuyeckasi IpoBepKa
TUIIOTE3).

OIIK-1.4
YK-1.1

PacuerHo-Tpaduueckas
pabora (PI'P) (mucpmeHHO)

16.0

Paznen 16. O0paGoTka ONBITHBIX JAHHBIX CHCTEMbI

KOppeJsiuuii

CJIy‘IaﬁH]»IX BEJIMYMH. JJIEMEHTDI TeoOpun

16.1

Texymumii
KOHTPOJIb

DJeMEeHTBI TEOPUH KOPPEIALIH:
KOPPEISIIUOHHBII MOMEHT,
KOX(PHUIHUEHT KOPPEISAIHH,
perpeccus. KoppendiuonHoe
OTHOILICHHE

OIIK-1.4
YK-1.1

KoHcnekT (MMChbMEHHO)

17.0

Pa3gen 17. Cayuaiinslie mpouecchbl. Ilemn MapkoBa

17.1

Texymumii
KOHTPOJIb

Cry4aiiHbIe IPOLIECCHI.
MapxkoBckue nenu. Oouiue
morsTus. Knaccngukarms
COCTOsIHMI. MapKOBCKUE LIETH ¢
KOHEYHBIM YHCIIOM COCTOSIHUH H
JVICKPETHBIM BPEMEHEM.
MapkoBcKue eny ¢ KOHSTHBIM
YHCIIOM COCTOSTHUH U
HETPEPHIBHBIM BPEMCHEM.
MHTEeHCUBHOCTH NIEPEXO0B.
Cucrema Konmoroposa. 3aiaun,
CBSI3aHHBIC C YIIPABICHUEM
nporeccoM nepeBo3ok. IIporeccrr
ru0eNy U pa3MHOKCHUS

OIIK-1.4
YK-1.1

KoHcnekT (TMChbMEHHO)

18.0

Pa3nen 18. OcHoBEI

TCOPHH CUCTEM MACCOBOI'0 06c.11y>1m

Banus (CMO)

18.1

Texymuit
KOHTPOJIb

OcHoBHEIe TOHATHS 0 CMO,
knaccupukauss CMO. OcHOBHEIE
xapakrepuctuku CMO u cBsi3u
Mexay HUMH. [loHaTHS O
BXOJSIIEM U BBIXOSIIEM MTOTOKE.
CMO c oTka3zamu, ¢ OTpaHUYEHHOM
Y HEOIPaHUYEHHON OUYEPEbIO.
[Mokazatenu a3 pekTuBHOCTH.
CMO c orpaHnueHHBIM BpEMEHEM
oxuganus. 3amkayTeie CMO.
[Noxkazatenu 3¢ HEeKTUBHOCTH.
[IpakTHyeckoe npuMeHeHNE
TEOPHUH MacCOBOTO 0OCITYKUBaHHUS.
O030pHOE 3aHATHE. 3a4eT

OIIK-1.4
VK-1.1

Koncnekt (micsMeHHO)

IIpomexyTounas
aTTecTays

Paznensr:

15. Maremarudeckasi CTaTUCTHKA.
16. OOpaboTKa OMBITHBIX JAHHBIX
CHCTEMBI CITyJaifHBIX BEJINYHH.
OIEeMEeHTHI TEOPUU KOPPENALni.
17. Cayyaitnsle npouneccol. Llenu
Mapkosa.

18. OCHOBBI TEOPUH CUCTEM

MaccoBoro oocmyxxusanus (CMO).

3auer (cobecenoBanue)
3ayer - TeCTUPOBaHNE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

IIporp

aMMa KOHTPOJIb

HO-OLICHOYHBIX MEPONIPUATHI

3a04Hasi popma o0ydeHHs

HanmeHnoBanue
KOHTPOJIbHO-
OLIEHOYHOT'O

OOBEKT KOHTPOJIIS

MEPOIIPUSITHUS

Kon
HUHJUKaTOpa
JIOCTYKEHHUS

KOMIICTCHIIUN

HaunmeHnoBaHue onieHOYHOTO
cpexnctsa (popma
TpoBeIeHU*)

1 kypc, ceccusi yCTAHOBOYHASA




1.0

Pa3nen 1. Jluneiinasi ajareopa.

11

Texkymuii
KOHTPOJIb

Martpunpl. OCHOBHBIE TIOHATHSL.
Omnepanuy HaJi MaTPHUIIAMH.
Omnpenenurenn, nX BHIYACICHHE.
Obparnas matpuna. Panr
MaTpHuisl. PerreHne MaTpuaHbIX
ypaBHEHUU

OIIK-1.4

KoHcnekT (MMChbMEHHO)

1.2

Texkymuii
KOHTPOJIb

CucTeMbl THHEHHBIX YpaBHCHHH.
OnHOpOZHBIE ¥ HEOJHOPOIHBIE
cucteMbl. COBMECTHBIE U
HECOBMECTHBIE CUCTEMBI. Teopema
Kponekepa—Kanenu. Meto sl
PELICHUs CUCTEM JIMHEWHBIX
ypaBHeHuit: Kpamepa, MaTpuuHbIii,
I'aycca

OIIK-1.4

KoHcnekT (MMChbMEHHO)

2.0

Pa3znen 2. DjieMeHTbI BEKTOPHOH ajredpsl.

21

Tekymumii
KOHTPOJIb

Bexroprl. CkanspHoe
MIPOU3BECHUE BEKTOPOB, €T0
CBOICTBA, KOOPAUHATHOE
BBIpa)keHUe. BektopHoe 1
CMEIIaHHOE ITPOU3BEICHUE
BEKTOPOB, UX CBOWCTBA U
TEOMETPUYECKUM CMBICIL.
IIpunoxxeHnus ckansipHoro,
BEKTOPHOI'0 U CMEIIAHHOTO
MIPOU3BEACHUS BEKTOPOB

OIIK-1.4

KoHcnekT (TMChbMEHHO)

3.0

Paznen 3. AHaJuTHYeCKAsl TeOMETPHSI.

3.1

Texkymumii
KOHTPOJIb

IIpsmas Ha mockoctu. Ipsamas u
IUTOCKOCTH B IIPOCTPAHCTBE.
Kpusbie BTOpOro nopsaxa

OIIK-1.4

KoHcnekT (TMChbMEHHO)

4.0

Paszgen 4. Beenenue

B MaTeMaTH4YeCKNH aHAJINU3.

41

Texymuii
KOHTPOJIb

[penen ¢pynknyuu. OCHOBHBIE
TeopeMbl 0 mpeenax. beckoHeuHo
MaJible 1 OECKOHEYHO OoJbIIHne
BEJIMYMHBI. DKBUBAJICHTHOCTh
06EeCKOHEYHO-MAaJIBIX.
HermpepsiBHOCT GYHKIUH B TOUKE
W Ha MHOXecTBe. TOYKHU pa3pbiBa
¢yakumu. Knaccudukamnus Touek
pa3pbiBa. ACHMIITOTEI

OIIK-1.4

Koncnekt (micsMeHHO)

5.0

Paspea S. IudpdepenuuanbHoe ncuucaeHue GyHKIMU OJHOH IePeMEeHHOi.

51

Texymuii
KOHTPOJIb

[MpousBoanas GpyHKINH, €€
T€OMETPUUECKUN U MEXaHUYECKUN
cMbic. JJuddepenippyeMocts
¢bynkyn. CBsi3b MEXAY
nuddepeHIUPYEMOCTHIO U
HENpepbIBHOCTBIO. [IpaBuna
muddepeHIrpoBaHIS () YHKITHIA.
[IpousBonHas oOpaTHOH HYHKIHH.
[IpousBosHas CIIOXKHOHN HYHKIHH.
Brruncienue npon3BoIHBIX
OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuid. [Tpasuito Jlonmrans

OIIK-1.4

Koncnekt (micsMeHHO)

52

Texkymumii
KOHTPOJTb

OCHOBHBIE TEOPEMBI

1 epeHInanTbHOT0 UCHUCICHUS.
VYcnoBust MOHOTOHHOCTH (DYHKIIHH.
OKCTpeMyMBI (DyHKIUH.
Heob6xoanmsle 1 noctaTrouHble
YCIIOBHSA SKCTpEMyMa (QYHKITUH.
HccnenoBanue BhITYKIOCTH
rpaduka QyHKITUH, TOYKH
nepernba. Ob6mas cxema
HCCIIeIOBaHUS QYHKIINH U
nocTpoeHus ee rpaduka. 3auer

OIIK-1.4

Koncnekr (micesMeHHO)




53

Texkymumii
KOHTPOJIb

Brmonuenue Kp Nel «JIuneitnas
asreOpa. DIIeMEHTB! BEKTOPHOM
anreOpsl. AHAJIMTHYECKAs
reomeTpusi. Beenenue B
MaTeMaTUYeCKUil aHaNu3.
JuddepernnanbHOe UCUUCTICHUE
(YHKIHHU OIHOH ITepeMeHHO»

OIIK-1.4

Konrponbnas padora (KP)
(MCBMEHHO)

1 kypc, ceccusi 3SMUMHASA

IIpomesxyTouHas
aTTecTanus

Pasznensr:

1. JIuneitnas anredpa.

2. DneMeHTHl BEKTOPHOH aiareOpsl.
3. AHanuTHYECKasi TEOMETPHUS.

4. BBenenue B MaTeMaTHIYECKUHA
aHaJIu3.

5. uddbepennpanbHoe
HCYUCIICHUE (YHKIMH OTHON
IIEPEMEHHOM.

3auer (cobecenoBaHue)
3ayer - TECTUPOBaHNE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

1 Kypc, ceccusi 3UMHASA

6.0

Pa3gen 6. MHTerpajibHoe HCUHCIeHHE (PYHKIIMH 0JHOI epeMeHHOIi.

6.1

Texymuii
KOHTPOJIb

[lepBooOpasnas. HeonpeneneHHbIi
HWHTETpal U ero cBoiicTBa. Tabnmma
uHTerpanos. IIpocreiiue MeToabl
HUHTErpupoBaHus. Meron
MOJCTAaHOBKH. JIUKTaHT 1o
¢dopmynam «Tabnuia HHTErpaIoB
OCHOBHBIX 3JIEMEHTapHBIX
¢byHkumin». MHTErpupoBanue no
yacTsiM. OCHOBHBIE KIaCChI
HMHTETPUPYEMBIX (PYHKIHH.
HnTerpupoBanme palnOHANBHBIX
npobeit. UaTerpupoBanue
TPUTOHOMETPHYECKHUX BBIPAKECHUN.
HuTerpupoBanue nppanuoHaIbHBIX
BBIPAXKEHUIL

OIIK-1.4

KoHcnekt (micsMeHHO)

6.2

Texymuii
KOHTPOJIb

3agaun, IPUBOASIINE K
OIIPEEIEHHOMY HHTErpay.
OmnpenieneHHblil HHTErpaji Kak
TIPEEN UHTETPATBHBIX CYMM, €T0
CMBICII B Pa3JIMYHBIX 33]a4ax.
OcCHOBHBIE CBOICTBa
OTIpeJIeIEHHOTO HHTETpaa.
Teopema o cpennem. MuTerpai ¢
HepEMEHHBIM BEPXHHUM HPEIEITIOM.
®opmyna Herotona- JleitOHuUIIA.
Brruncienue ornpeaeneHHbIX
uHTerpanos. [Ipunoxenns
OIIPEEIEHHOTO NHTETpaja K
3aJja4aM TeOMETPHHN, MEXaHHKH,
¢$u3uKH

OIIK-1.4

Koncnekt (micsMeHHO)

6.3

Texkymumii
KOHTPOJIb

HecoOcTBenHbIe HHTETpasIbI ¢
OeckoHeuHbIMH TIpenenamu (1-ro
poJia) M OT HEOTPaHUYEHHBIX
¢yHKIMiH (2-TO poja), nx
OCHOBHBIE CBOWCTBA

OIIK-1.4

KoHcnekr (mcsMeHHO)

7.0

Pazgen 7. IudgpepenunaibHoe ucuncaeHne (PyYHKIMI HECKOJbKHX IepeMeHHbIX.

7.1

Texyuii
KOHTPOJIb

DyHKINN HECKOJIBKUX
nepeMeHHbIX. O0macTh
onpenenenus. ['eomerpuueckoe
n3obpakeHne QyHKINU IBYX
nepemeHHbIX. [Ipenen,
HENPepHIBHOCTH (PYHKIINU
HECKOJIbKUX IIEPEMEHHBIX.
YacTHbIe TPOU3BOJHBIE QYHKIMN
HECKOJIbKUX IIEPEMEHHBIX, UX

OIIK-1.4

KoHcnekr (micsMeHHO)




TEOMETPUUECKUIN CMBICIIL.
HuddepenuupoBanre HyHKIHH,
3aJ[aHHBIX HESBHO.
JuddepeHnnpoBanme CloxXHOMI
¢ynkun. KacarensHast 1 HOpMaib
K noBepxHocTH. CKaJIsipHOE TI0JIe.
IToBepXHOCTH U JTMHHUU YPOBHS
ckassipHoro noss. [IpousBoxHas o
HalpasJyieHu1o0. ['paauent
CKaJISIPHOT'O TOJIsl, ET0 CBOMCTBA

7.2

Texkymuii
KOHTPOJIb

OKCTpeMyMbl QYHKIIUH JBYX
MIePEMEHHBIX, HEOOXOIUMBIC U
JOCTaTOYHBIE YCIIOBUS
CYIIECTBOBAHHS SKCTPEMYM

OIIK-1.4

KoHcnekT (MMChbMEHHO)

8.0

Pasznen 8. I/IHTeraJIbHOC HCYHUCJICHUC q)yHKIII/lﬁ HECKOJBbKHUX NCPEMEHHBbIX.

8.1

Texymuii
KOHTPOJIb

JIBOIHOM MHTETrpaJl, €r0 CBOMCTBA.
Brruncnenue 1BOMHOrO MHTErpana.
3ameHa nepeMeHHbIX. [IpunosxeHus
JIBOMHBIX MHTETPAJIOB K 3a7jauyaM
reomeTpun. Kpuponuueitnsie
HMHTETPAJIbI U UX NPUITOKCHUA

OIIK-1.4

KoHcnekt (mucsMeHHO)

9.0

Paznen 9. KommiekcHble Yucia.

9.1

Texkymumii
KOHTPOJIb

INoHsATHE KOMIUIEKCHOTO YHCIIa,
anrebpandeckas popma
KOMIUIEKCHOTO YHCIa.
H300paxeHne KOMIUIEKCHOTO
YHCIa Ha TIOCKOCTH,
TPUTOHOMETpHUEcKast popma
KOMILTEKCHOTO uncia. Popmyrna
Ditnepa, nokazarenbHas popma
KOMIUIEKCHOTO uncna. JleiicTBus ¢
KOMIIJICKCHBIMHA YHUCJIaMU

OIIK-1.4

KoHcnekt (mucsMeHHO)

10.0

Paznen 10. [Iudgdepennmanbubie ypaBHeHHS.

10.1

Tekymmuii
KOHTPOJIb

HuddepeHnunansHpie ypaBHEHUS
nepBoro nopsiika. 3anaya Komm.
Teopema cymecTBoBaHus U
€IMHCTBEHHOCTH PEIICHHMS 3a/1a91
Koumm. Tuddepenumansubie
ypaBHEHHS IEPBOT'O MOPSIIKA.

OIIK-1.4

KoHcnekT (TMChbMEHHO)

10.2

Texkymumii
KOHTPOJIb

HduddepeHnnansHpie ypaBHEHUS
BBICIIMX NOPsAKOB. 3aiaya Koy,
JIuHeiHo 3aBUCHUMBIE U TUHEWHO
HE3aBUCHMEBIC CUCTEMBI () YHKITHU.
Omnpenenurens BpoHckoro.
VYcnoBus nuHEHHON 3aBUCUMOCTH U
HE3aBHCUMOCTH CHCTEMbI (PYHKITUI
Ha oTpe3ke. JInuneliHbie
OJTHOPO/IHBIE TU(PEePEHIINATBHBIC
ypaBHeHHS n-ro nopsaka (JIOJY).
CrpykTypa 00IIero penieHusl.
Pewienne nuHeHBIX OAHOPOJHBIX
mddepeHnnaNbHBIX YpaBHEHNUI ©
MIOCTOSTHHBIMU K03 urmeHTamu.
JIuHeiiHble HEOTHOPOIHBIE
muddepeHnranbHbIe ypaBHEHUS N-
ro nopsaka. CTpyktypa oo1iero
peenus. Jluneiinsie
HEOTHOPOIHBIE
nuddepeHnratbHbIe ypaBHEHUS CO
CIIeUaJIbHOM MTPaBoil 4acThio.
Merton Jlarpanka Bapuauuu
MIPOU3BOJIBHBIX IMOCTOSIHHBIX

OIIK-1.4

KoHcnekt (micsMeHHO)

10.3

Texymuii
KOHTPOJIb

HopmanbHbie cuctemsl
nuddepeHnranbHbIX YpaBHEHHUI.
3anava Komm. Metoab! peneHus

OIIK-1.4

Koncnekr (micsMeHHO)




CHCTEM JINHEWHBIX
i depeHnnaNbHbIX YpaBHEHUH ¢
MIOCTOSIHHBIMU K02 dunreHTamu

10.4

Texymuii
KOHTPOJIb

Brinonnenue Kp Ne2
«MHTeTrpanbHOE HMCYNCICHUE
(GyHKUHN OHO ITepeMeHHOH.
WHrerpanbpHOE HCUHCIICHHE
(YHKIMH HECKOJIBKHX
nepeMeHHbIX. OCHOBBI TEOPHU
(YHKIHMH KOMIUIEKCHOTO
NIepEeMEHHOT0»

OIIK-1.4

Konrponbhas padora (KP)
(MCBMEHHO)

10.5

Texymuii
KOHTPOJIb

Brmonuenne Kp Ne3
«AnddepennnanbHoe UCUUCICHUE
(GYHKIMHA HECKOJIBKHX
nepeMeHHbIX. nddepeHnuanbabe
ypaBHEHHS»

OIIK-1.4

Konrponbnas padora (KP)
(MCBMEHHO)

11.0

Paszgen 11. Paapl.

111

Texymuii
KOHTPOJIb

Yucnossie paasl. CXoauMOCTh
psana. Cymma psiga. Heobxommmoe
YCIIOBHE CXOIUMOCTH Psijia.
3HAKOMOJIOKHUTEIBHBIC PSIIBL.
JocraTrodHsie TpU3HAKA
CXOJMMOCTH 3HAKOIIOJIOKUTENHHBIX
pAn0B. 3HAKONIEPEMEHHBIE PSI/IBIL.
AOcCoNI0THAs U yCIIOBHAS
CXOJIUMOCTbh. 3HAKOYCPEIYIOIIHECS
psnel. [Ipusnak JleiOuuna.
CpoiicTBa aOCOIFOTHO CXOISIIAXCS
PAIOB.

OIIK-1.4

KoHcnekt (mucsMeHHO)

11.2

Texkymumii
KOHTPOJIb

®dyukunoHanbHbie psiapl. O01acTh
CXOJIUMOCTH, METOJIBI €€
omnpeneneHust. CTerIeHHbIE PSJIBL.
Teopema Abens. Pannyc
cxoguMocTH. IHTEpBan
cxogumoctu. Psaapl Teitnopa u
Maxuopena. Paznoxernue yHKIuin
B CTENEHHbIE psiibl. [Iprnoskenns
CTEeNeHHBIX pAnoB. [Ipunoxenns
CTETICHHBIX PSJIOB K PELICHUIO
audepeHnnanbHbIX YypaBHEHU

OIIK-1.4

KoHcnekT (TMChbMEHHO)

12.0

Pazpea 12. Psabl Dypoe.

12.1

Texymumii
KOHTPOJIb

TpuroHoMerpuueckue psiibl
Oypse. Pagpl Dypoe s GyHKumin
C NMEPHOAOM 21, ATl YETHBIX U
HedeTHHIX (yHKIHA. Pa3noxeHne
¢byHKuni B psg Oypee.
Pa3nosxeHne 4eTHBIX U HEYETHBIX
¢yakumit. Psaer @ypee s
(GYHKIMIA ¢ IPONU3BOJILHBIM
TIEPUOJIOM 231Tb, ISt
HEMEPHOANYECKUX (DYHKITHIA

OIIK-1.4

KoHcnekT (TMChbMEHHO)

1 kypc, ceccusi JeTHsASA

IIpomexxyrouHas
arrecTanus

Paznensr:

6. lHTerpanbHOe NCUNCIICHHE
(YHKIMM OHOU TIEpEMEHHOH.
7. JuddepenumansHoe
ncuuciaeHue QyHKINH HECKOIBKUX
NIEPEMEHHBIX.

8. MHTerpanpHOE HCUUCICHHUE
(yHKINH HECKOJIBKHX
TIepEeMEHHBIX.
9. KommexcHble 9ucia.

10. Inddepennmansabie
YpaBHEHHS.

11. Pagprl.

OIIK-1.4

Ok3ameH (cobecenoBaHue)
DK3aMeH - TECTHPOBaHHE
(KOMITBEIOTEpHBIC
TEXHOJIOTHH)




| 12. Psixet Dypse.

2 Kypc¢, ceccHsi yCTAHOBOYHAsI

13.0

Pa3gen 13. lnckperHasg MaTeMaTHKA.

13.1

Texkymuii
KOHTPOJIb

JuckpeTHas MaTeMaTHKa:
3JIEMEHTHI TEOPUU MHOXKECTB 1
KOMOMHATOPUKH

OIIK-1.4

KoHcnekT (MMChbMEHHO)

14.0

Pa3nen 14. Teopusi BeposiTHOCT€id.

14.1

Texkymuii
KOHTPOJIb

Cunyuaiinble coObITHS. Anredpa
COOBITHH. DneMeHTapHas TEOPHs
BepoATHOCTEH. Pa3nuunele
MOJIXOABI K OIPEACTICHHIO
BEPOSITHOCTH COOBITHS. TeopeMsr
CIIO’KEHHS U YMHOKEHHS
BEPOSITHOCTEHN. Y CIIOBHBIE
BeposITHOCTH. PopMyIia NOJHOM
BeposTHocTH. Popmyiisl baiieca.
ITocnenoBarensHOCTD
HE3aBUCHMBIX UCTIBITaHUI
beprynnu. ®opmyna beprymnu.
[IpenenpHBIC TEOPEMEBI B CXEME
bepuynnu

OIIK-1.4

KoHcnekT (TMChbMEHHO)

14.2

Tekymumii
KOHTPOJIb

Cryyvaiinblie Benn4uHbl. ©OpMEI
3aKOHa paclpeeIeHUs
JUCKPETHON W HEIPEPbIBHOU
city4aitHol BenuduHbl. OCHOBHBIE
YHCIIOBBIE XapaKTePUCTUKH
Clly4aiHbIX BenuuuH. HauanbHble n
LEHTPAJIbHbIE MOMEHTHI BBICIIUX
nopsAKoB. OCHOBHBIE 3aKOHBI
pacnpeneneHus IUCKPETHOU
CIIy4ailHON BEIMYUHBL:
O6uHomuanbHOE, [lyaccona,
reomeTrpuueckoe. OCHOBHBIE
3aKOHBI pacHpeaeIcHUs
HENPEPBIBHOM CIIy4allHOM
BEJIMYMHBL: paBHOMEPHOE,
MOKa3aTeNbHOe, HOPMaIbHOE
pacnpenenenne. 3akoH O0IbIINUX
Yycel: HEPaBEHCTBO U TEOpEMa
YeOrimeBa, TeopeMsl bepHymm u
Jlsnynoga. LlentpanbHast
IpeJeNibHas TeopeMa

OIIK-1.4

KoHcnekT (TMChbMEHHO)

14.3

Texymumii
KOHTPOJIb

JIByMepHBI€ Ci1y4ailHble BEIUUUHBL,
3aKOHBI PaCHpEACICHHs, YACIOBBIE
xapaktepuctuku. O630pHOE
3aHsATHE «Teopust BEpOSITHOCTEN»

OIIK-1.4

KoHcnekT (TMChbMEHHO)

144

Texymuii
KOHTPOJIb

Brimonnenue Kp Ned «Psaapr.
Huckpernas MmaremaTtuka. Teopus
BEPOSATHOCTEN»

OIIK-1.4

Konrponbhas padora (KP)
(TTMCBMEHHO)

2 Kypc, ceccusi 3SUMHSIS

IIpomexxyrouHas
arrecTanus

Pa3nensr:
13. JluckpeTHas MaTeMaTHKa.
14. Teopust BepOATHOCTEH.

OIIK-1.4

Ok3ameH (cobecenoBanue)
DK3aMeH - TECTHPOBaHHE
(KOMITBEIOTEpHBIC
TEXHOJIOTHH)

2 Kypc, ceccusl 3SUMHSAA

15.0

Paszgen 15. Maremarnyeckasi CTAaTHCTHKA.

151

Texyuii
KOHTPOJIb

MatemMaTHueckas CTaTUCTHKA.
CraTucTHYecKue METO bl
HCCIICTOBAHHS 3aBUCUMOCTH
IUTAaHUPOBAHMS YKCTIEPUMEHTA,
00pabOTKH 3KCTIEPUMEHTATBHBIX
naHHbIX. ['eHepanbHas
COBOKYITHOCTB. BrI0opka.
CratucTuueckuit ps.
OMIHUPUUECKOE paclpeielICHUE.

OIIK-1.4
YVK-1.1

Koncnekr (micsMeHHO)




IMomuron. T'mctorpamma. Cpennee
3HaueHue, pazopoc. TodyeuHsle u
HWHTEPBAIBLHBIC OLICHKH MMapaMeTPOB
pacripeieneH s 1o BEIOOpKe.
Crarucruueckas IpoBepka
runore3. Kpurepwuii cornacus
[Iupcona

16.0

Pazgen 16. O0padoTka ONBITHBLIX JAHHBIX CUCTEMbI

KOppeJIsIuii.

C.]Iy‘-laﬁHbIX BeJIMYNH. DJeMeHThbI TEeOpUHU

16.1

Texkymuii
KOHTPOJIb

DJeMEeHTBI TEOPUH KOPPETALIIH:
KOPPEISIIUOHHBII MOMEHT,

K03 hUIMEHT KOppeIsuy,
perpeccus. KoppendiuonHoe
OTHOILICHHE

OIIK-1.4
YK-1.1

Koncnekt (mucesMeHHO)

17.0

Pa3nen 17. Cayuaiinbie mpouecchbl. Ilenmn MapkoBa.

171

Tekymumii
KOHTPOJIb

Cry4aiiHble IPOLIECCHI.
Mapxkosckue nenu. Oomnrie
morsTus. Knaccngukarms
COCTOsIHMI. MapKOBCKUE LIETH ¢
KOHECYHBIM YHCIIOM COCTOSIHUH H
TVICKPETHBIM BPEMEHEM.
MapkoBcKue eny ¢ KOHSTHBIM
YUCIJIOM COCTOSIHUHU U
HETPEPBIBHLIM BPEMEHEM.
HHTEeHCUBHOCTH NIEPEXO0B.
Cucrema KonMoroposa. 3amaun,
CBsA3aHHBIC C YIIPABJICHUEM
mporeccoM repeBo3ok. [Ipomeccsr
ey U pa3MHOKCHUS

OIIK-1.4
YK-1.1

KoHcnekt (mucsMeHHO)

18.0

Pa3pen 18. OcHOBEI

TeOpPHHU CHCTeM MaccoBoro odociay:xkupanus (CMQO).

18.1

Texymuii
KOHTPOJIb

OcHoBHEIe ToHATHS 0 CMO,
knaccupukaust CMO. OcHOBHEIC
xapaktepuctuku CMO u cBsi3u
Mexy HUMu. [loHsatus o
BXOJSIIEM U BBIXOSIIEM MTOTOKE.
CMO c oTka3zamu, ¢ OTpaHUYEHHOMN
Y HEOIPaHUYEHHON OUYEPEIbIO.
[Mokazatenu a3 pekTHBHOCTH.
CMO c orpaHu4eHHbIM BpEMEHEM
oxuganus. 3amkayTeie CMO.
[oxazaTenu 3¢ HEeKTUBHOCTH.
[IpakTHyeckoe npuMeHeHNE
TEOPHUH MacCOBOTO OOCITYKMBaHMUS.
O030pHOE 3aHsATHE. 3a4eT

OIIK-1.4
YK-1.1

Koncnekt (micsMeHHO)

18.2

Texymumii
KOHTPOJIb

Brinonnenue Kp Ne5
«MaTeMaTHIecKasi CTaTUCTHKA.
O0paboTKa OTBITHBIX TAHHBIX
CHCTEMBI CITyJaifHBIX BEJINIHH.
DNEeMEHTBI TEOPUU KOPPETSLUH.
Crnyuaitabie iporieccsl. Llenn
MapkoBa. OCHOBBI TEOPHH CHCTEM
MaccoBoro oociyxxkusanus (CMO)»

OIIK-1.4
VK-1.1

KontponsHas padora (KP)
(TTMCBMEHHO)

2 Kypc, ceccus JIeTHAS

IIpomexxyrouHas
arrecTanus

Paznensr:

15. MaTemaTH4ecKasi CTaTHCTHKA.
16. O6paboOTKa OMBITHBIX JAHHBIX
CHCTEMBI CITyJaifHBIX BEJINYHH.
OIEeMEeHTHI TEOPUU KOPPENALni.
17. Cayyaitnsle npouneccol. Llenu
Mapkosa.

18. OCHOBBI TEOPUH CUCTEM
MaccoBoro oocmyxkusanus (CMO).

3auer (cobecenoBaHue)
3ayer - TECTUPOBaHNE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)




*®opmMa MpoBeieHNsT KOHTPOJIbHO-OLEHOYHOTO MEPOIMPUITHS: YCTHO, MUCbMEHHO, KOMIIBIOTEPHbIE
TEXHOJIOTHH.
Onucanue noka3zarejed 1 KpuTepueB OLEHUBAHUS KOMIIeTEHIIMA.
Onucanue mKaJja OeHUBAHUS

KoHTponbp KkauecTBa OCBOCHHS JUCHUIUIMHBI BKJIIOYAEeT B ce0s TEKYIIUHA KOHTPOIIb
YCIIEBAEMOCTH U MPOMEXKYTOUHYIO aTTeCTallui0. TeKymud KOHTPOJIb YCIEBAEMOCTH U
MPOMEKYTOUHAST aTTECTAlHsI OOYYAIOMIMXCS MPOBOJISATCS B LEISIX YCTAHOBICHHUS COOTBETCTBUS
JOCTHKEHUI  O00y4arommxcs MO3TalmHbIM TpeOoBaHUSIM 00pa3oBaTelbHOM MporpamMmbl K
pe3ynbTaTtaM o0y4deHus 1 GOpMHUPOBAHUS KOMIIETCHIIUH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJ CUCTEMATHYECKOM NPOBEPKH 3HAHUU,
YMEHHM, HaBBIKOB OOyd4aroumuxcs. 3ajada TEKYIIEro KOHTPOJS — ONEPATUBHOE U PETYISAPHOE
yIpaBiieHUE YIeOHOH NesTeTbHOCTHIO 00YUaIOUINXCSl HA OCHOBE OOPATHOM CBSI3U M KOPPEKTHPOBKH.
Pe3ynpTaThl OLICHMBAaHUS YUUTBIBAKOTCS B BUJE CPEIHENW OLEHKH IPU MPOBEACHUHU ITPOMEKYTOUHON

arTreCcranuu.

Jl1s OLleHUBaHUS Pe3yIbTATOB 00YyUEHMSI UCTIONB3YETCs YeThIpeX0allibHas IIKaja: «OTIUYHOY,
«XOPOIIOY», «YAOBJIETBOPUTEIBHOY», «HEYAOBICTBOPUTEIBHO» U JBYXOAIUTbHAS IIKAJA: «3aUTCHO,

«HE€ 3a4TCHO».

Hepequb OLCHOYHBIX CPCACTB, MCIIOJIB3YCMbIX [JIs1I OLICHUBAHHA KOMHCTCHHHﬁ, a TaK¥XeC
KpaTKasa XapaKTCPpUCTHKA 9TUX CPCACTB IIPHUBCACHLI B Ta6J'II/II_Ie.

Tekylmuii KOHTPOJIb

HaumenoBanmue
OLIEHOYHOI'0 CPEJCTBA

Kpatkas xapakTepuCTHKa OLIEHOYHOI'O CPEICTBA

IIpencraBnenue
OIIEHOYHOT'O
cpenctea B ©OC

PacuetHo-rpaduueckas
1 | pa6ora (PT'P)
(TTMCBEMEHHO)

CpeactBo [uisi MPOBEPKU YMEHUH MPUMEHSTH MOJy4YEHHbIE
3HaHUSA 10 3apaHee ONpEEICHHOM METOAUKE AJIA PEIICHUs
3aj7ia4 Wi 3aJIaHu 110 pa3feny JUCHUIIIUHBI.

MoxeT ObITh HCHOJB30BAHO I OLCHKH 3HAHWH, YMCHUH,
HaBBIKOB U (MJIM) OTIBITA JIESTEIBHOCTH 00Y4aIOIIUXCS

TumnoBoe 3aaaHue
JUTSL BBITIOJTHEHUS
pacueTHo-
rpadudeckoit
paboTHI MO
paszenam/Temam
JUCHUIIIINHBI

Konrtpomnsnas pabora
(KP)

CpeacTtBo uisi MPOBEPKM YMEHUN MNPUMEHSTh MOJyYEHHBIE
3HaHUS 10 3apaHee ONpeJEeICHHON METOIUKE AJIA PEIICHUs
3aj1a4 WM 3aJIaHUN 110 pa3feny JUCIUTIINHBL.

MoskeT OBITh HCTOJB30BAHO JUIS OICHKH 3HAHUH, YMEHUH,
HaBBIKOB U (MJIM) OTIBITA JIESTEIEHOCTH 00Y4aIOIIUXCS

Tumnosoe 3ananue
JUIS BBIITOJTHCHU S
KOHTPOJIbHOM
paboTsl Mo
paszenam/Temam
JUCHUIIIINHBI

3 | JuxraHt o gpopmyiam

CpezncTBO IPOBEPKU 3HAHUSI OCHOBHBIX ()OPMYJT M TIPABHJL.
Mo>ker OBITh  HCIOJB30BAHO  JUIA  ONEHKH  3HAHWH
oOyJaromuxcst

Ilepeuens dopmyn
(BompocoB) Mo
paszenam/Temam
JUCHUIIIINHBI

4 | KoHcnekr

Oco0bIil BUA TEKCTa, B OCHOBE KOTOPOTO JIEKHUT aHAIUTHUKO-
CHHTETHYECKas nepepadoTka MHPOPMAIMK MEePBOUCTOYHHMKA
(ucxomnoro Tekcta). Llens 3To# neaTebHOCTH — BBHISIBICHHE,
cucremMarnzanus u 00o0meHne (¢ BO3MOXHON KPUTHYECKOH
OLIEHKOW) Hambomee TMEHHOH (VI KOHCHEKTHPYIOIIETO)
nHpOpPMAanNH.

MosxeTr OBITH HCIIOIB30BAHO JUIS OIEHKM 3HAHWH, yMEHHWH,
HaBBIKOB U (MJIM) ONBITA IESTEIbHOCTH 00YJaIOIINXCS

TeMbI KOHCIIEKTOB

ITpomMesxxyTouHas arrecTanus

IIpencraBnenue
HaunmeHnoBanue
Ne Kpatkas xapakTepucTika OLEHOUHOIO CPEACTBA OLICHOYHOI'O
OILIEHOYHOT'O CPEJCTBA
cpencta B POC
Iepeuens
CpencTBo, MO3BOJISIONIEE OLEHUTh 3HAHUS, YMEHUS, HABBIKOB
TEOPETHYECKUX
1 (WJIM) ONBITA AESATETBHOCTH 00yJaIOIIerocs 1o JUCIUIUIHHE.
1 | 3ager . . | BOIIPOCOB U
MoseT OBITh HCIOJB30BAHO U1 OUCHKW 3HAaHWM, YMCHUH, HPAKTHYECKUX
HAaBBIKOB U (MJIN) OTBITA JESITEIHHOCTH 00YJIarOIIUXCs P .
3aJaHHH K 3a9eTy




Tect — mpoMeKyTOYHasT
2 | arrectanus B popme

CuctemMa  aBTOMAaTHU3UPOBAHHOTO  KOHTPOJII ~ OCBOGHHS
KOMITCTEHIIMH (YacTd KOMIETEHIHWI) 0O0ydJaromumcs 110
JUCLUIUIMHE (MOJYJIIO) C MUCIIONb30BaHHEM HH(OpMaMOHHO-

Dong TeCTOBBIX

saueta KOMMYHUKAI[MOHHBIX TEXHOJIOTHH. 3aIaHUI

MoxeT ObITh HCHOJB30BAHO JUI OLCHKU 3HAHWH, YMCHUM,

HABBIKOB U (WJIM) OMBITA JCSITCIBPHOCTH 00YJIarOIIUXCS
Ilepeuens
TEOPETHICCKUX

CpencTBo, MO3BOJISIONIEE OICHUTH 3HAHUS, YMCHUS, HABBIKOB | BOTIPOCOB H

3 | Dxsamen U (WJIK) OTBITA JSSITEIBHOCTH 00YYArOIIETroCs MO AUCIHUIUIHHE. | MPAKTUICCKUX

MoxeT ObITh HCHOJB30BAHO JUIs OLCHKU 3HAHWH, YMEHWH, | 3amaHuii (oOpasers

HABBIKOB U (MJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS 9K3aMEHAIITHOHHOTO
Owmrera) K
SK3aMEHY

Tect — mpomexyTouHas
4 | arrectanus B popme
9K3aMeHa

Cucrema  aBTOMAaTHU3UPOBAHHOTO  KOHTPOJII  OCBOCHUS
KOMICTCHIMKA (4acTH KOMIICTEHIIMK) OOyJaroIuMcsl o
JUCHUIUIAHE (MOJYJII0) C MCIOJIh30BAHUEM HMH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

MoeT OBITh HWCHOJB30BAHO JUI OLCHKH 3HAHWH, YMEHUH,
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS

DoH TeCTOBBIX
3aJaHuN

Kpurepun 1 mKkajabl OHeHUBAHUS KOMIIETEHUMHA B pe3yJbTare U3y4YeHUs IUCHUILINHbI
NPHU MPOBeIeHUH NMPOMEKYTOUYHOM aTTecTanuu B (popme 3a4era u Ik3amena. lllkana

OLCHUBAHUS YPOBHHA OCBOCHUS KOMIIeTeHII il

IIxanel onieHUBaHUS Kputepun oneHuBaHus

YpoBenb
OCBOCHHS
KOMIIETCHIIUN

KOTIUYHO»

«XOPOIIIOY

«yZIOBJIETBOPHUTEIHHOY

OOyuaronuiicss  MPaBWIBHO  OTBETHJ  Ha
TEOpeTHYeCKue BOMPOCHl. Ilokaszanm OTIHYHBIE
3HaHUS B paMKax y4eOHOro Mmarepuaia.
[TpaBUIBHO BBIMOJHMI TPAKTHYECKUE 3aaHMS.
IMoka3an OTJIMYHBIE YMEHUS W  BIAJCHUA
HaBBIKAMH TIPUMEHEHHS TONyYEHHBIX 3HAHUH U
YMEHUI TIPH PETIeHNH 3a/1ad B paMKax y4eOHOTo
Mareprana. OTBETHI Ha BCE JIOMOJHHUTEIbHBIE
BOIPOCHI

Bricokuii

OOyyarommiicst ¢ HeOOIBIIMMHU HETOYHOCTSIMH
OTBETHJI Ha TeopeTuueckue Bompocsl. [Tokaszan
XOopome 3HaHUs B paMKax  ydeOHOro
matepuaiga. C HeOOJNBIIMMU HETOYHOCTAMU
BBIIIOJIHWI IpakTHueckue 3anaHud. Iloxazan
XOpOILIME yMEHMS M BIAJEHUS HaBbIKAMU
IIPUMEHEHUSI IIOJyYEHHBIX 3HAHUH U YMEHUH
IpU peIIeHHH 3aJad B paMKax Yyd4eOHOro
Marepuasia.  OtBeTHs1  Ha  OOJBIIMHCTBO
JIOTIOJTHUTENBHBIX BOIIPOCOB

«BavYTCHO»

ba3osBbrit

OOyyaromuiics c CYLIECTBEHHBIMU
HETOYHOCTSMH OTBETHJI Ha TEOPETHYECKHE
Borpochl.  Ilokazanm  ymoBiI€TBOpUTEIbHBIE
3HaHMs B paMmkax ydeOHoro wMarepuasa. C
CYIIECTBEHHBIMH  HETOYHOCTSIMH  BBITTOJTHHII
MpaKTUYECKUe 3a/1aHus. ITokaszan
YAOBJICTBOPUTEIIbHBIE YMCHHUA W BJIaJICHUA
HaBBIKaMUW IIPUMCHEHUSA TTOJTYUYCHHBIX 3HAaHUHU U
yYMEHHI ITPH PELIeHNH 33/1a4 B paMKaX yueOHOro
Marepuana. J[ormycTiui MHOTO HETOYHOCTEH Npu
OTBETEC HA TOITOJIHUTECIILHBIC BOIIPOCHI

MuHuManbHBIR

«HCYAOBJICTBOPUTCIILHO»

«HEC 3a4YTCHO»

OOyyarommiics TIpu OTBETE Ha TEOPETUIECKUE
BOIPOCHI U TPU BBHINOJHEHUH MPAKTUICCKUX
3aJaHui TIPOJAEMOHCTPHPOBAT HEJOCTATOYHBIN
YPOBEHb 3HAHUHN W YMEHUH IPHU PEIICHUU 3a]a4

KoMmnerenmus
He chopmMupoBaHa




B paMKax ydeOHoro marepuaia. [Ipu oTBeTax Ha
JIONIOJTHUTENBHBIE BOIIPOCHI OBIJIO  JIOIYLIECHO
MHOKECTBO HETIPABHIIbHBIX OTBETOB

Tect — IIPOMECIKYTOYHAA aTTCCTAllHA B (bO]JMC 3a4€Ta U 3K3aMcHa

IIIkana oLleHUBaHUs Kpurepun onieHrBanust

OOyuarontuiicst BepHO oTBeTHI Ha 90 — 100 % TecToBBIX 3amaHuit
P IPOXOKICHUN TECTUPOBAHUS

Ob6yqatontuiicss BepHo oTBeTU Ha 80 — 89 % TecToBBIX 3amaHuit
P TPOXOKICHUN TECTUPOBAHUS

OOyuaronuiicst BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3amaHmil
IPH IPOXOKICHUN TECTUPOBAHUS

OOyuaromnuiicst BEpHO OTBETHI HA 69 % U MEHEe TECTOBBIX 3aJaHUH
NP TPOXOXKICHUU TECTUPOBAHUS

«OTIIHYIHO»

«Xopomo» «Ba4YTCHO»

«YHAOBJIETBOPUTEIIBHO»

«HCYIOBJICTBOPUTECIILHOY «HC 3a4YTCHO»

Kpurepun u mkaJjibl olleHUBaHHUS Pe3yJbTATOB 00y4YeHUsI MPHU MPOBeAeHUN
TeKYIIero KOHTPOJIsl yCleBaeMoOCTH

PacuetHo-rpaduueckas padora (PT'P)

[ITkaJie! OllCHUBaHUS Kpurepun onennBanus

OOyuarommiicss TOJHOCTRIO W IPAaBHIBHO BHIMONHWI 3amanne PI'P.
IMokazan oOTiIMYHBIE 3HAHWS, YMEHHWS U BIAJCHHSA HAaBBIKAMH
«OTIHIHOY MIPUMEHEHHSI UX IPH PEIICHHUHM 3a]ad B PaMKaxX YCBOCHHOTO y4eOHOTo
Marepuana. PI'P  odopmieHa akkypaTHO W B COOTBETCTBHH C
MIPEABSBISIEMBIMU TPEOOBaHUAMHU

OO6yuarommiics BeIoHWI 3a1aHne PI'P ¢ HeOombIIMMU HETOYHOCTSIMHU.
IToxa3zain xopoIure 3HaHHsl, YMEHHUS U BIaJJeHUS HaBBIKaMU IPUMEHEHUS
HX TIpU PELIeHHMH 3aJad B paMKaxX YCBOGHHOIO y4eOHOro MaTepHaa.
Ectb HepocraTku B oopmiennu PI'P

OOyyaromuiicss  BelmodHmWI 3agaHue PI'P ¢ cymiecTBeHHBIMU
HeTo4YHOCTAMHU. Iloka3anm ynOBICTBOPUTENBHBIE 3HAHUS, YMEHHS H
«YOBJIETBOPUTEIIHHO BJIAJICHUS HAaBBIKAMH MPUMEHEHUS UX MPU pEIIeHHH 33/7ad B paMKax
YCBOEHHOTO yueOHoro MaTepuana. KadectBo odopmienus PI'P umeer
HEJIOCTaTOYHbIH YPOBEHb

[pu Bemonaennn PI'P  oOywarommiics  mpoIeMOHCTPHPOBAI
«HEYIOBIICTBOPUTEIBHO» | «HE 3a4TE€HO» | HEIOCTATOYHBIH YPOBEHb 3HAHWH, YMEHHH W BIIAACHUS HMH IIPH
peILIeHnH 33124 B paMKax YCBOCHHOTO y4eOHOI0 Marepuaia

«XOpOoUIo» «BadyTCHO»

KonTponbHas pabota
[ITkaJie! OlleHUBaHUS Kpurepun onennBanus

OOy4aromuiicst TIOJIHOCTBIO M IPAaBWJIBHO BBINIOJHWI  3aJaHue
KOHTPOJIBbHOM paboThl. [Toka3an oTIHMYHBIE 3HAHUS M YMEHHS B paMKax
YCBOGHHOT0 y4eOHOro marepuana. KoHTponbHas pabora odopmiieHa
AKKYpPAaTHO U B COOTBETCTBHU C NMPEABABIACMBIMHU Tpe60BaHI/I$[MI/I
OOyuarommiicss  BBINOJHHJ  3aJlaHUE  KOHTPONBHOW  paboThl ¢
HEOOJBIIMMU HETOYHOCTIMU. [Tokazan XOpomue 3HaHUA U YMCHUA B
«3a4TEHOY paMKax YCBOGHHOro yd4eOHOro Martepuana. EcCTb HemocTatku B
0 OpMIICHHN KOHTPOJIEHOH PabOTHI

OOyuarommiicss  BBIIOJHHJ  3aflaHWE KOHTPOJNBHOW paboThl ¢
CYIIECTBEHHBIMH HETOYHOCTSMH. Ilokasasn y/lOBIETBOPHUTEIIBHBIE
«yIIOBJIETBOPHUTEIILHO 3HAHMS W YMEHUS B paMKax YCBOSHHOro y4eOHOro MarepHalia.
KauecTBo ohopmiteHHs] KOHTPOJIBHOW pabOTHl UMEET HEAOCTATOUHBII
YPOBEHb

OOyyaromuiicss HE TMOJHOCTHIO BBIIOJHWI 33/1aHUS KOHTPOJILHOM
paboThl, IPH ATOM MPOSIBHI HEAOCTATOUHBIH YPOBEHb 3HAHUHA M YMEHHH

«OTIIUYIHO»

«XOpPOoIo»

«HCYAOBJIECTBOPUTCIBLHO» «HEC 3a4YTCHO»

JluktanT no ¢popmynam

OnuuHanuath GopMya, 3a Kaxaplii NpaBWwiIbHbIM oTBeT oauH Oamn. IlepeBon B
YEThIPEXOAJIbHYIO CUCTEMY MTPOUCXOJIUT CIAEAYIOIUM 00pa3oM:
| Yucno HabpaHHbIX 0alI0B | [Ixana olleHMBaHUs




11 6annos «OTJIIMIHOY

10 b6annos «XOPOUIOY

9 6annos «YIOBJICTBOPUTEIHHOY
MeHbule Oesamu Oaios «HCYJIOBJICTBOPHUTEIILHOY

Koucnekr

[IIxaJipl OLiIeHUBaHUS Kpurepuu onieHuBaHust
KoHcnexT 1o TemMe BBIIOIHEH B 0003HaUYCHHBIHN MPENIOJaBaTeNeM CPOK.

KoHcnekT BbINOJIHEH O0y4aromMMCs 1O 3aaHHOH TeMe B II0JIHOM
o0beMe ¢ coOnoJeHHEeM HEeoOXOIUMOHM  MOCIIe0BATENLHOCTH.
OOyuarommiicsi padoTal IOJHOCTBIO0 CaMOCTOSATENFHO; PACKPBUT TEMY
MIOJTHOCTBIO U OTBETHJI Ha BCE BOIPOCHI PEMOaBaTeIIs 10 KOHKPETHOH
TeMe KoHCHekTa. KoHcmekT odopmieH akkypaTHO, B Hambolee
ONITUMAITFHOH TSI PUKCAITNH Pe3yIhTaTOB (hopMme

KoHCIeKT 1o TeMe BEINIOIHEH B 0003HAYEHHBIH IIPerojaBaTeeM CpoK.

«OTIHYHO»

KoHcnekT BbIMOIHEH OOy4aromuMcsl 1O 3aaHHOH TeME B IIOJIHOM
obbeMe ¢ coOmofeHHEM HEOOXOIMMOHM  MOCIIeNOBATEIHHOCTH.
OOyyaromuiicst paboTasl MOJHOCTHIO CAMOCTOSITEIBHO; PACKPBUT TEMY
HE TIOJIHOCTBIO M OTBETHJ Ha 9YacTh BOIPOCOB IPEHNOAABATEIS IIO
KOHKpPETHOH TeMe KOHCHeKkTa. KOHCIeKT oQopMIIeH akKypaTHO, C
HE3HAYUTEJIbHBIMU HCIIPABICHUAMH

KoncnexT 1o Teme BBITIOIHEH B 0003HaUYCHHBIHN NPETIojaBaTeNieM CPOK.

«XOPOIO» «3Ba4yTCHO»

KoHCIeKT BHIOTHEH 00yYaoIMMCs 0 3aJaHHOW TeMe B HE IOJIHOM
o0BeMe C YACTHUYHBIM CcOOII0IEHNEM HEOOXOIUMOIT
MOCJIEI0BATEILHOCTH. OO0yuaromuiics pabotain ITOJTHOCTBIO
CaMOCTOSTEIILHO; PACKPBUI TEMYy HE MOJHOCTHEO M OTBETHJ HA 4YacTh
BOIPOCOB IMPEMOIABATENs M0 KOHKPETHON TeMe KOHCTekTa. KoHcmekT
0(OpMJIICH HE aKKYPATHO

KoHcrnekT mo Teme He BBITIOJIHEH B 0003HAUCHHBIM MpernojiaBaTesieM
CPOK.

«YZOBJIETBOPUTEIBHO»

KoHcnekT BhINoJIHEH 00y4alouMCst He 10 3aJJaHHON TeMe B He TT0JIHOM
obbeMe 0e3 coONOJeHUs HEOOXOJMMOW  MOCIIENOBATENLHOCTH.
Obyuarommiicss paboTan He CaMOCTOSITEIbHO; HE PACKPBUI TEMYy U HE
OTBETUJI Ha BOMPOCHI IIPENOAABATENsI 10 KOHKPETHOW TeMe KOHCIIeKTa.
KoHcnekt opopMiieH He akKypaTHO

«HEYOOBJIECTBOPUTEIIBLHO» «HC 3a4YTCHO»

3. TunoBble KOHTPOJIbLHBbIE 3aJaHHsI HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIleHKM 3HAHM A, YMeHH I, HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH

3.1 TunoBble KOHTPOJIbHBIE 3aJaHUsI IJIS1 BHINOJHEHUs pacuyeTHO-rpaduueckux pador
KouTponbHble BapuaHThl 33JlaHUN  BBUIOKEHBI B DIIEKTPOHHOW  MHGOPMAIMOHHO-
obpazoarenbHoii cpene Upl'VIIC, noctynHoit oOy4daroniemMycs uepes ero JUYHbIN KaOHET.
Huxe mnpuBeneH oOpasell TUIOBBIX BApUAHTOB 3aJaHHWM [Js BBIOTHEHHUS pPacueTHO-
rpaduyueckux pador.

O06pa3ern TUIIOBOTO BapuaHTa pacueTHO-rpadpuueckoit paboTbl
«Brwimonnenue PI'P Nel «IlomHoe uccnenoBanue GyHKIMH U TOCTPOCHUE TPADUKOBY. »
[IpoBecTu noaHOE uccienoBaHue GyHKIUN

4X
2

4+ X
U TIOCTPOUTH € rpaduK.

OO0paselr TUTIOBOTO BapuaHTa pacueTHO-rpadpuueckoit paboThl
«Brmomuenue PT'P Ne2 «OmnpeneneHnple MHTETPAIbl U UX TPHITIOKCHUSI»)



3amaya 1. BeraucauTs momaas miockoi (GUrypbl, OrpaHUYCHHONW JTUHUSMU:

2
x2+y?=8y="
a) 2
mx:4JZm§Ly:2JZmPLx:2a22y
o P =1+cosg

3anaua 2. Haiftu nnuny 1yru KpuBoOili:

a) y=ManO£xs%;

b x=8at, y=3a(2t> -t*), y>0;
0 p=ap,0<p<2r,a>0.

3anava 3. Beruncnauth 00beM Tella, 00pa30BaHHOTO BpallleHUEM BOKPYT ocH OX IIOCKOW (uUrypsl,

orpaHHYeHHOM TuHKsAME Y = —X2 +5Xx -6, y= 0.

Baﬂaqa 4 BI)ILH/ICJ'H/ITI) HCCO6CTBCHHI)IC HHTeraHI)I NI UCCJICA0BATh NX CXOAUMOCTD:
0 1

dx Xx—1

[ =
o X H4AX+9 IR
3 .

T g sin” x

0) {-—3— X :d) j

> = _dx .
X 0 3(1-x?)?
2

4
3anaua 5. Beruncauts uHTErpan | = I X"dX mo dopmynam Tpanenuii 1 CUMIICOHA, 1€
0
OTpe30K nHTerpupoBanus Ha 1 = 10 paBHbIX yacteil. Haiftu sToT mnTerpan no ¢popmyne Hetorona-

a)

JleiiOHMIIa U CPABHUTD PE3YJIbTATHI.

OO0pa3zer] TUIIOBOTO BapuaHTa pacyeTHO-Trpaduueckoil padboTbl
«Boimonnenue PI'P Ne3 «DyHKIINN HECKONIBKUX MEPEMEHHBIX»»

1. Haiitu oGnacte omnpeaeneHus OQyHKuM Z = Cl?‘CSiI’l(X + y) Crhenatp 4epTex.

2. OmpenenuTthb U MOCTPOUTH IMHUU YPOBHS GyHKIMH Z = 2X+ y2 .

y 1oz 10z =z

3. lana pyHKIHS Z = VPR [Tokazatp, uT0 — a— +— a— =
(xz B yz) xox yoy y
o _ W2 2
4. Haiitu okcTpeMyMbl QyHKIMH Z = X + XY+ )Y — 6x — 9y.

5. Haliti sKkcTpeMyMBI Kuuun Z =e” npu cioBuy, yto X + =1.
PEMYMBI (DYH puy



2 2

Ha¥itu HanGonblnee U HAMMEHbIIEE 3HaYeHUA QyHKIMH Z = X — ) B 3aMKHYTOU
2 2
obmactu X + Yy <lI.
. 2
Haiitn npuGmmkenHoe 3Hadenne Gyukmnn Z = 3X° + 2)0/ B TOYKE

A(1.02, 1.96).

Haiitn grad Z W npousBoaHyl0 B Touke A(-1;-2) mo nHanpasnenuio Bektopa d = (1;-1),

e Z=2Xy% +4X° —1+.

Haiiti yacTHBIE IIPOU3BOAHLIC IICPBOI'0 MMOpAAKA, €CIIN

a) xy—exy +In /XY +sin Z =1;
2

u
6) Z :—4, u =arcctg/x+y, r=e”.
r+

OO6pa3zer TUIIOBOTO BapuaHTa pacyeTHO-TpapuIecKoil padboTh
«Bspmonnenne PI'P Ne4 «CrnyuaiiHble BETMUUHBD?. »
Han psin pactipenenenus CB - X :
X 0 1 2 3
P 0,729 0,243 0,027 0,001
Haiitu: m,, D,, o,, P(0,5<x<2,95)

Jana miotHocts pacnpeaenenus CB X @ f(x)=ax?, ecmu 0<x <1, BHE 9TOro otpeska f(x)=0.

Haiitu kooppuimenT ¢ , MaTeMaTHUECKOE OXKUAAHUE U IUCTIEPCHIO.
ITponsBoauTcss OMH BBICTpEN MO MUIlIEHU. BepostHocTh nonananus pasHa 0,4. IToctpouts
(GYHKIHIO paclipesie]eHHs] Yucia onaiaiui, ee rpaduxk.

O06pa3ern TUITIOBOTO BapuaHTa pacueTHO-rpadpuueckoi paboTbl
«Bsimonnenne PI'P NeS «Cratuctrudeckas MpoBepKa FUIIOTE3MN

IIo HECTPYHIIUPOBAHHBIM JJdHHBIM:

1. 3anmcaTh CTaTUCTUYECKU PSiJ YACTOT U OTHOCUTENBHBIX YyacToT (aiist JICB Toueunsrit, s HCB
— uHTepBaNbHBIA. MHTEpBas, B kKoTopelid nonanaer HCB, MOXHO paclMpUTh M pa3/eiuTh Ha
m=10,9,8,7 yacTteii, B 3aBUCUMOCTH OT €0 JIJTUHBI);

2. TlocTpouTh SMIUPUUYECKYIO (DYHKIMIO pacIipeleIeHus;

3. Tloctpouts nomuron mst JICB, rucrorpammy miist HCB;

4. BpIIBUHYTH TUIIOTE3Y O 3aKoHE pacnpeaeneHus CB;

5. Haiitu HecMelleHHbIE TOYEUHBIE OIICHKU MTapaMeTpOB pacIipe/ieIeHHS;

6. HaiiTi noBepuTeNbHBIE HHTEPBAIIBI TSI MATEMAaTUYECKOTO OKUAAHUS, CPEAHEKBAIPATHIECKOTO
OTKJIOHEHUS (B mpemnonokennu 3akona N (a, 0)) ¢ Hagexuaoctbio y=0,95, y=0,99;

7. TIpoBepuTh BHABMHYTYIO THIIOTE3Yy O 3aKOHE pacmpejelieHHs Mo KpuTepuio Ilupcona y? mpu
ypoBHe 3HauuMoctu o = 0,05, a =0,01.

Cnenatb BBIBOJIBI.

Pesynbrarel n3amMepenus pocra (B cM) ciydaitHO BeIOpaHHbIX 100 CTyI€HTOB CBEICHBI B DS
157 155 161.5 160 165.5 159 150 158 166.5 170
175 176.5 166 169 178 167 168 163.5 166.5 159.5

157.5 160.5 166 172 166.5 167.5 177 155 161 168
169 168.5 169 163 164 164.5 162.5 161.5 176 174




170 172 172 171 167 168.5 164.5 166 162.5 164
160.5 158 1715 173 173 1735 182 167 166 166
167.5 169.5 167.5 169.5 165 166 163.5 165 163 157
159.5 158.5 175.5 169.5 166.5 1775 166 163.5 164.5 160
161.5 156 166.5 165 154 162 166 174.5 168 173

169 167.5 166 156 166.5 164 167 165 170.5 173

3.2 TunoBble KOHTPOJIbHBIC 3aIaHUA NJISl BBIINIOTHCHUA KOHTPOJbHBIX paﬁoT
KOHTpOJ’IBHHe BapUAHThBI Sa,I[aHI/Iﬁ BBIJIOKEHBI B 3J'ICKTpOHHOI71 I/IH(l)OpMaHI/IOHHO'

obpaszoBarensHoil cpene Upl YIIC, noctymHo# oOyyaroniemMycs 4epe3 ero JTUIHbIIH KaOWHET.

Hixe IIPpUBCICH O6p33€].1 THUITIOBBIX BAPMAHTOB SaﬂaHI/Iﬁ JJI1 BBIITOJIHCHUA KOHTPOJIbHBIX pa60T.

OO0pa3zer] TUIIOBOT'O BapuaHTa KOHTPOJIbHOM paboThI
«CucreMsl JINHEHHBIX ypaBHEHUN. OJTHOPOIHBIE U HEOIHOPOAHbIE cucTeMbl. COBMECTHBIE U

HCCOBMCCTHBIC CUCTCMBEI. TeopeMa KpOHeKepa—KaHenH. MeTtoabl PCUICHUA CUCTEM JIMHEHNHBIX

ypaBHenuii: Kpamepa, matpuusnsli, ['aycca»

Pemure cucremy nmHeHbIx anredpandeckux ypasuenuii (CJIAY):
a) no ¢popmynam Kpamepa; 6) MaTpuuHbIM criocodom; B) MeTosioM ["aycca

2X+3y+4z =09,
4y +11z =1,
7X-5y =-1.

OO6pa3eln1 TUIIOBOTO BapuaHTa KOHTPOJILHON paboThI
«[Ipsmas Ha nockoctu. [Ipsgmas 1 IIIOCKOCTh B IPOCTpaHCTBE. KpuBbIE BTOPOIo MOpsAIKa»

. Onpenenuts yriosoit koddduuuent npsvoit X — 4y +2=0.
. [ocTpouTh mpsimMbie 2X+4y —8=0,3x+6=0, y= 3X+2.

. 3ammcath ypaBHEHHE HPSMOIA, poxosiieit yepes Touky M (1;-2) ¢ 3aJaHHBIM YTJIOBBIM
koap¢unmentTom k=2. [IpuBectu mosyuyeHHOE ypaBHEHUE K OOLIEMY BUIY U B OTpE3Kax.
CocTaBuTh YpaBHEHHUE MPSIMOMA, poxosiieii uepes ase touku M1 (1;-2), M> (-4;5)

. HMana mpsimast 5x + 3y — 3 = 0. CocTaBuTh YpaBHEHUS MPSAMBIX, TPOXOISAIINX Y€Pe3 TOUKY
M (1;2), napajuienbHO U NEPIEHIUKYIPHO JaHHOW IIPSIMOM.
Jlausl psimbie: 1) 2X—3y+5= 0 2) 2X—3y+4 =0

3) 3X+2y+2=0 45 4x—-6y+2=0

BrIsicHUTB, KaKne U3 JaHHBIX MPSIMBIX TAPAJUIENBHBIE, a KAKUE NIEPIICHIUKYIISIPHBIE.
3ammcats HOpMab WIOCKOCTH 2X — 3y +4z+5=0.

CocTaBUTh YpaBHEHHE IIJIOCKOCTH, IPOXOAAIIEHN UEPE3 TOUKY M 0 (— 1,2 ;—1),

NEPIEHIUKYISIPHO BEKTOPY N = (2,—3,2)
Jlaubl miockoctH 1) 2X+3y+2+4=0 2) 2X—3y+22+5=0
3) 4X+6y+22-5=0 4)3x+2y+5=0

BbIsIcCHUTB, Kakue U3 JaHHBIX IJIOCKOCTEH MapauiebHbIe, a KaKue MepIeHIUKYIISIpHBIE.
Xx-2 y+1 z-3

2 0
11. CocraBuTh ypaBHEHHE NMPSAMOIL, IPOXOALICH Yepe3 TOUKY M 0 (2 ;1;3) , IEPIIEHIUKYIISIPHO
miockocrn 2X — 3y +4z+7=0.

10. 3anmcare HaMPaBISAIONINI BEKTOP TPSIMOA



12. Jlana mwiockocts X — 2y +47+6=0. ykazars MPSIMYIO, TIEPIIEHANKYIISIPHYIO
JTAaHHOM IIOCKOCTH ;

X-2 y+4 7-3 2)x—l_y+2_z—3
2 3 1 3 2 4
Xx-3 y+2 z-3 Xx+1 y-1 z-2

3 -2 4 3 1 4

1)

O06pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
«IIponsBonHas GpyHKLIMH, €€ TEOMETPUUYECKHI U MexaHHuecKuil cMbici. Juddepenumpyemocts
¢ynkuuu. Cesizp Mexay auddepeHunpyeMoCcTbio U HenpepbIBHOCTHIO. [IpaBuia
nuddepennmpoBanus GyHkuui. [IpousBognas odpaTHoi GpyHkiuu. [Tpon3BoaHAS CIIOKHOM
¢ynkunu. Berancienne npou3BOJHBIX OCHOBHBIX AJIeMeHTapHbIX (GyHKuui. [IpaBuiio JlomuTans»

1. Berumcnuts Y', eciu
1.1 y=InBx-1) +/x ;
1.2. y=X-C0SX;

eSx

1.4. y=tg(7x® +8x-1)°;
1.5. y=(cosx)”.

2. Haiitu Y, ecnu

x=t3+1,
2.1. :
y=3t"—t+1
x= 1 -1,
2.2, i .
=—t" +t
y 4

3. Haiitu y', ecnu
3.1 X2 +y® =2xy;
3.2. yx—Inx=10y?

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«Boimonnenune Kp Nel «JIuneiinas anredpa. D1eMeHThI BEKTOPHOH anreOpbl. AHaTIUTHYECKast
reometpus. Beenenue B matemMaTuueckuit ananus. JAuddepennmanbHoe ucuuciaeHue GyHKIuu
OJIHOW IEPEMEHHON»»

KOHTPOJIBHASI PABOTA Nel
Paznen HaumenoBanue VYuebHoe nocobue 3agaun u3 nmocoOus, cTp.
No pasnena oCcoOus
Kommnexcusie uncna. OCHOBBI THHEHHON
1 Jluneiinas anrebpa anreOpsl. CHCTEeMBI TMHEWHBIX YPaBHEHHUH Ne6, Ne8
(aBTopsr: Toscteix O./1., [Tonosa JI.H.) crp. 96-106
OneMeHTH BEKTOPHOH BexTopHas anrebpa u aHATUTHIECKAs
2.3 anreOpsl. reomeTtpus (aBTophl: [lerpsikoBa E.A. Ne3, N4, Ne 5 (1-5),
AHaUTHYECKAS Amnexkceesa T.JL.) ctp. 69-70
reoMeTpust
4 Ma?e]i;:j:;f:cinﬁ Bsenenue B ananus Nel, No2, Ne4 (a-B),
AHAILS (aBTopsr: Cunerosckas T.C., bannna H.B.) cTp. 64—66




Huddepennmansaoe JuddepennmnanbHoe ucyrcieHne GyHKIUNA
5 ucuuciaenue GyHKIMKM | OJHOM nepeMeHHOM (aBTopsl: barnyesa X.H., Nel, Ne6,
OJTHOH TepeMeHHON Toncreix O.J1.) ctp. 66-71

OO0pa3zer] TUIIOBOI'O BapuaHTa KOHTPOJIbHOM paboThI
«IlepBooOpasnas. HeonpeneneHuslii uHTErpai u ero cBoiicTa. Tabnuua uarerpanos. [Ipocreiimme
METO/bl HHTErpUpOBaHusa. Meros noacTaHoBKU. J{MKTaHT no Gpopmynam «Tabnuua uHTerpanon
OCHOBHBIX JIEMEHTapHBIX (QyHKIM». MHTEerpupoBanue no yactsim. OCHOBHBIE KJIACCHI
UHTErpupyemsix GpyHkuil. MHTerprpoBanue paunoHaabHbIX qpo0eil. MHTerpupoBanue
TPUTOHOMETPUYECKUX BbIpakeHUM. IHTerpupoBanne nppalMOHAIBHBIX BBIPAXKCHUN»

1. Beraucnure uHTErpab:

a)j\/i 6)Icoslzxdx e)jln7xdx e)j

2 1 4x-5
2. Beruucnute HHTerpaJIH'
a)| x-¥1-2x%dx; 6 —,e X-e2dx; 2
)I )I )-[ )-[ —6x+9

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«Anddepennmansapie ypaBHeHUS epBoro nopsaka. 3agada Komm. Teopema cymecTBoBaHuUS U
€IMHCTBEHHOCTHU peuleHus 3aaaun Komm. ugdepennuanbabie ypaBHEHUs IEPBOro NOPsAKA.»

Pemmre nuddepeHnransupie ypaBHEHUS:

1. xydx+(x+1Ddy=0;
2. (1+y?)dx+(1+x*)dy =0;

, 1
3.y +y:e—x,y(0)=5.

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«Auddepennuanbapie ypaBHEHUS BHICITNX MOPSAKOB. 3anaya Komm. JInHelHo 3aBUCUMBIE U
JMHEWHO He3aBUCUMBIE cucTeMbl pyHKIuHU. Onpenenutens Bporckoro. YcnoBus nuHeiHoi

3aBUCHUMOCTH M HE3aBUCUMOCTH CUCTEMbI QYHKIMH Ha oTpe3ke. JInHelHbIe OJHOPOIHbIE
middepennmanbabie ypaBHeHus N-ro nopsaka (JIOAY). Ctpykrypa obiero pemienus. Pemenue
JUHENHBIX OHOPOJHBIX MU PepeHINaIbHBIX YPaBHEHUH C TOCTOSHHBIMU KO3 pULIMeHTaMu.
Jlunelinble HeoAHOPOIHBIE AU depeHLnanbble ypaBHeHUs N-ro nopsiaka. CTpykTypa olriero
peuienus. JIuneliHble HEOIHOPOAHbIE N depeHnanbHbIe YpaBHEHHS CO CIEHaTIbHOM MpaBoit
qacTer0. Meton Jlarpanska Bapualuu IpOM3BOJIbHBIX IIOCTOSHHBIX)

1. Haiitu obmiee pemenue J[VY:
a) y'—y=0;

6) y"+6y"+11y'+6y=0;
B) 4y" —8y'+5y=0.

2. Haiitu yacTHOE perieHue:

"-3y"+3y —y=0; y(0)=1, »'(0)=2, »"(0)=3.

O06pa3eln TUIIOBOTO BapuaHTa KOHTPOJIbHON pabOThI
«Bomonnenue Kp Ne2 «MuTerpanbHoe ncunciaeHne GyHKIUN oaHOM nepeMeHHoi. MHTerpansHoe
ucYHCIeHNEe PYHKIIMI HECKOIBKUX MepeMeHHbIX. OCHOBBI TEOPHH (PYHKIINHA KOMIIJIEKCHOTO
IIEPEMEHHOTO»

KOHTPOJIbHASI PABOTA Ne2



Pazgen Haumenoanue paznena VYuebHoe mocobue 3anmaun U3 Mocoowus, CTp.
Ne nocoous
6 HuterpanbHoe HuTerpanbHoe ucUncacHue QyHKIMH Nel.1-1.6, Ne4,
ucuucieHne QyHKIUU OJTHOH MepeMeHHO cTp. 57-66
OJIHOM IIEPEMEHHOMU (aBrop: bosipkuna I'.I1.)
8-9 HNHurerpansHoe Kpatnsle, kpuBonUHENHHBIE U Nel,
ucuucieHne QyHKIUU MTOBEPXHOCTHBIE MHTETPAIbI. ctp. 50
HECKOJIbKIX DNeMeHThI TEOPUH TIONS
MEePEMEHHBIX. (aBTopsl: IleTpsikoBa E.A.,
KommnnekcHrle uncna CuntokoBuy 10.11.)

O0pa3zer THUIIOBOTO BapUaHTa KOHTPOJIBHOU PabOTHI
«Boemonnaenune Kp Ne3 «luddepenunansuoe ncunciaenne GyHKIUNH HECKOIBKUX MTEPEMEHHBIX.
JudbdepeHnraibapie ypaBHECHHUS Y

KOHTPOJIBHA Sl PABOTA Ne3
Paznen Ne HaumenoBanue paznena Y4eGHoe mocodune 3amaun U3 mocoodwus, cTp.
mocoOus
7 Juddepenunansaoe HduddepernnansHOE UCUNUCIICHIE Nel, Ne5,
HCYHCIICHUE (PyHKITHIA (YHKIAN HECKOJBKHX ITEPEMEHHBIX cTp. 50-59
HECKOJIbKMX MEPEMEHHBIX (aBToper: Mensenesa W.I1., [Tonosa
JLH.)
10 Huddepennnansapie OO0pIKHOBEHHBIE MU hepeHITnaTbHBIC Nel.1-1.3, Ne4, 5.1
YpaBHCHHS YpaBHCHHS cTp. 50-59
(aBTopsr: Measenera W.11., YepHsena
T.H.)

OGpa3zelr TUIIOBOTO BapuaHTa KOHTPOJIbHON pabOThI
«Hucnossie psabl. CxogumocTs paga. Cymma psaa. HeoOxonumoe ycroBue CXOAUMOCTH psifa.
3HAKOMIOJIOKUTEIHHBIE pAAbIL. I[OCTaTO'-IHI)Ie IMPU3HAKH CXOAMMOCTHU 3HAKOIIOJOXKUTCIIbHBIX PAOOB.
3HaKonepeMeHHbIE PsIbl. AOCOTIOTHAS U YCIOBHAS CXOJUMOCTh. 3HAKOUYEPEAYIOIIUECS PAIBI.
[Tpuznak JleitOuuira. CBoMCTBa aOCOTIOTHO CXOSAITUXCS PSIIOB.)

UccnenoBats Ha CXOAUMOCTD PSIJIBL:
n

2( n
L Z 2n+1

n=1

OGpa3zelr TUTIOBOTO BapuaHTa KOHTPOJIbHON PabOTHI
«Crnyuaifable coObITUsI. AnreOpa cOOBITHI. DaeMeHTapHas Teopusi BeposTHOCTel. Pa3nuunble
MOJIXO/IbI K OIPEICTICHUIO BEPOSITHOCTU COOBITUSA. TeopeMbl CIIOKEHNS U YMHOXKEHUS
BEpPOSTHOCTEN. YcnoBHBIE BeposTHOCTH. Dopmyna nosHoi BepostHocTH. Dopmyiel baneca.
[TocnenoBarenbHOCTh HE3aBUCUMBIX UcibITaHUN bepryimu. ®opmyna beprymn. [Ipenensusie
TeopeMsl B cxeMe bepHymm»

1. U3 momHOro KOMIUIEKTa KOCTeH TOMHUHO (28 IIIT.) U3BJIeKaeTCs Haynady OJIHA.




Yemy paBHa BEPOSATHOCTb TOT0, YTO CyMMa OYKOB Ha 00€MX MOJOBUHKAX ITOH
OKaxkeTcs paBHa 67

2. Iletst u Buts npuim caaBathk 3K3aMeHbI 110 MateMaTuke. [1eTs 3HaeT OTBEThI Ha BCe BOIPOCHI
nporpaMmel, a Buts nume Ha 80% u3 HUX. YTOOB! ONpeesinTh KOMY BOMTH IEPBBIM, OHU
noa0pachIBaloT MOHETY. V3BecTHO, 4TO BOIeAIINi can s3k3ameH. KakoBa BepoATHOCTB TOTO,
410 370 ObUT BHTs?

3. HaiiTn HauBeposTHEHIIIEE YUCIIO SICHBIX JHEH B TIEPBOM JIeKaae CEHTIOPs, €CIIH MO JaHHBIM
MHOT'OJIETHUX HaOJII0AeHUH B ceHTsI0pe ObiBaeT B cpenHeM 11 HeHacTHBIX THEH. A Takxke
BEPOSITHOCTb 3TOI'O COOBITHSL.

KOCTH

OO0pa3el TUIIOBOTO BapuaHTa KOHTPOJILHOU PabOThI
«Cny4vaitneie BeMuruHbl. PDOPMBI 3aKOHA PACTIPEACIICHUS TUCKPETHON W HEMPEPHIBHOM CIy4aitHOMN
BeINMYHUHBI. OCHOBHBIE YHCIIOBBIE XapAaKTEPUCTUKH ClydaiiHbIX BelnuunH. HavanbHble u
LEHTpaJIbHble MOMEHTHI BBICIINX MOPAIKOB. OCHOBHBIE 3aKOHBI PaCIIpeieTICHHs TUCKPETHON
CIlydaifHOW BeNIMYMHBL: OMHOMUANbHOE, [lyaccona, reomerpuueckoe. OCHOBHBIC 3aKOHBI
pacrnpeziesieHus: HeMpepbIBHOM CITydailHOM BETMYMHBI: PABHOMEPHOE, MOKa3aTeIbHOE, HOpMaIbHOE
pacnpezeneHue. 3akoH OONbILINX YUCEN: HEpaBEeHCTBO U Teopema UeOrbiieBa, Teopembl bepHysum u
JIsnynoBa. LlenTpasibHas npeneabHas TEOpeMar

1. Han psan pacupenenenus CB X ':

X 0

1

2

3

P 0,729

0,243

0,027

0,001

Haiitu: m,, D,, o,, P(0,5<x<2,95)

2. Jlana mnotHocTh pactpenenenus CB X f(x)=ax?, ecnim 0<x<1, BHe 3TOro OTpe3Ka
f(x)=0. Haiitit k03)pUIMEnT a , MaTeMAaTHYECKOE OKHIAHHE H THCTIEPCHIO.

3. IIpoumsBoautcs ouH BeICTpen 1o MuIeHH. BepostHocTs nonaganus pasHa 0,4. Iloctpouts
(GYyHKIMIO pacnpeeNieHusI Yricia MomnafaHuid, ee rpaduk.

O06pa3el; TUIIOBOTO BapuaHTa KOHTPOJIbHOW paboThI
«Boimonuenne Kp Ne4 «Panel. JluckperHas MmatemaTuka. Teopust BEpOATHOCTEN»»

KOHTPOJIbBHASI PABOTA Ne4
Paznen Ne HaumenoBanue paznena Y4eGHoe mocodue 3amauun U3 mocoowus, cTp.
IoCco0Oust
11-12 Psiner. Psper @ypoe Psaner Nel, Ne2a,
(aBToper: Mensenesa W.I1., barmyesa ctp. 101-110
X.H.)
13-14 JuckpeTHas MaTeMaTHKa. Teopus BeposTHOCTEH H Nel-8, Nel0-13,
Teopust BepoATHOCTEN. MareMaTH4ecKasi CTAaTUCTHKA caiit UpI'YIIC
(aBtop: Toncteix O./1.)

O06pa3eln TUIIOBOTO BapuaHTa KOHTPOJIbHON pabOThI
«Bomonnenue Kp Ne5 «MaremaTtnueckas cratuctuka. O6paboTka ONBITHBIX JAHHBIX CHUCTEMBbI
CIIy4alHBIX BEJIMYMH. DJIEMEHThI Teopuu Koppemsiuuid. Cirydaiiasie mpoueccsl. Ilenn Mapkosa.
OcHoBBI TeOpHUH cucTeM MaccoBoro oociyxuBaHust (CMO)»»

KOHTPOJIBHA S PABOTA Ne5
Paznen Ne HaumenoBanue paznena VYuebHoe nocodue 3aga4m U3 Mocoous, cTp.

nocoous

15-18 MatemaTtnueckas Teopus BeposiTHOCTEN U Nelé,

craructuka. O6padoTka MaTeMaTU4eCcKasi CTaTUCTHKA caiir UpI'YIIC
OIIBITHBIX JIaHHBIX CUCTEMBI (aBTop: Toncreix O.11.)
CITy4alHBIX BEJINYNH.

OneMeHTHl TEOpHUr MapkoBCKUE IPOLECCH U CUCTEMBI Ne2,

KOPPEISIHH. MacCOBOTO 00CTy)KHBaHUS cTp.74-75




CryuaiiHble IPOLIECCHI. (aBrop: 'epan I'.JT )
Ienu MapkoBa. OCHOBBI
TEOPHUU CHCTEM MacCOBOTO
obciyxuBanus (CMO)

3.3 TunoBble KOHTPOJIbHBIE 32/1aHUSI HA TUKTAHT N0 ¢opMyJiam
KoHTponbHbIE BapWaHThl 3aJaHUN  BBUIOKEHBI B JJIEKTPOHHOHW  WH(GOPMAIMOHHO-
obpazoarenbHoli cpeae pl VIIC, noctynHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe mpuBeneH oOpaser] TUMOBBIX BAPUAHTOB 3aJaHW JJIs BBIMOJHEHUS JUKTAHTA II0

dbopmynam.

OOpaser THIIOBOTO BapHaHTa AUKTaHTa 10 (hopMyiam
«IlepBooOpasnas. HeonpeneneHuslii uHTErpai u ero cBoiicta. Tabnuua uarerpanos. [Ipocreiimme
METO/bl HHTErpupoBaHusa. Merol nojcTaHoBKU. J(MKTaHT o Gpopmynam «Tabnuua uHTErpanon
OCHOBHBIX JIEMEHTapHBIX (HyHKIM». MHTEerpupoBanue mo yactsiMm. OCHOBHBIE KJIACChI
UHTErpupyemsix GpyHkuil. MHTErprpoBanue paunoHaabHbIX qpo0eil. MHTerpupoBanue
TPUTOHOMETPUYECKUX BhIpaKeHUM. VIHTErpupoBaHre HPPaLMOHAIBHBIX BBIPAXKEHUM»
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3.4 TunoBble KOHTPOJILHBIE 32/1aHUS VIS HAMUCAHUSA KOHCIEKTA



KoHTposibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctymHo# o0yyaroniemMmycs 4epe3 ero JTUYHbII KaOUHET.
Huxe npuBenen oO6pasell THIOBBIX BApUAHTOB 3aJaHU I HAITMCAHUS KOHCIIEKTOB.

OO6pasel TeM KOHCIIEKTOB
«Martpuubl. OcHOBHbIE OHATHS. Onepanuu HaJ MaTpulamMu. OnpeaenuTeNn, UX BBIYUCICHHE.
O6parnas matpuia. Paar matpuiisl. Pemenne MaTpuyHbIX ypaBHEHH»
1. Marpuusl. OcHOBHBIE OHATHS. Onepalii HaJl MaTpULAMHU.
2. OmpenenuTeny, UX BHIYUCIICHHE.
3. OOparnas matpura. Panr Mmatpuiiel. Penenre MaTpuyHbIX ypaBHEHUH.

OO6pasel TeM KOHCIIEKTOB
«CucreMsbl JIMHEUHBIX ypaBHeHH. OTHOPOIHBIE U HEOJHOPOAHBIE cucTeMbl. COBMECTHBIE U
HecoBMecTHbIE cucTeMbl. Teopema Kponekepa—Kanenu. MeToasl pelieHns: CUCTEM JIMHEHHBIX
ypaBHenuii: Kpamepa, matpuunslid, ['aycca»
1. CommecTHbIe 1 HECOBMECTHBIE cucTeMbl. Teopema Kponekepa—Kamnenu.

O0pa3zer] TeM KOHCIEKTOB
«Bexkropsl. CkansipHOe POU3BEAEHUE BEKTOPOB, Er0 CBOMCTBA, KOOPAUHATHOE BBIPAXKEHUE.
BekropHoe U cMelaHHOe MpOU3BEIeHUE BEKTOPOB, UX CBOMCTBA U T€OMETPUUYECKUNA CMBICIL.
[TpunoxkeHus CKaasipHOro, BEKTOPHOTO U CMEIIAHHOTO IPOU3BEACHUS BEKTOPOB»
1. JleiicTBus HaJ BEKTOpaMH B FeOMETPUUECKOM U KoopAuHATHOM dopmax. [Ipoekuns BekTopa
Ha ocb. J{JIMHA BEKTOpa U HANIPABJISIIOIINE KOCUHYCHI.
2. IlpunoxeHus CKalspHOro, BEKTOPHOTO U CMEUIAHHOT'O ITPOU3BEICHUS BEKTOPOB.

OO6pasel TeM KOHCIIEKTOB
«IIpsmast Ha iockoctu. [Ipsgmast 1 IIIOCKOCTh B MPOCTpaHCTBE. KpuBbIe BTOPOIo MOpsIKa
1. Ilpenmer ananuTUyeckoil reomeTpuu. JlekapToBasi CUCTeMa KOOPAMHAT Ha MPsIMOW, Ha
IUIOCKOCTH, B pocTpaHcTBe. [IpocTeiimye 3agaun aHaIUTHUECKON F€OMETPUH: PacCTOsSHUE
MEXY IBYMS TOUKaMH, JAEJIEHUE OTPE3Ka B 3aJaHHOM OTHOLICHHUH.
2. Kpussie BTOpPOro mopsijika: OKpy>KHOCTb, SJUTUIIC, TUTIEpOoIIa, mapadoa.

OO6pa3zerr TeM KOHCIIEKTOB
«IIpenen pynkuunu. OCHOBHBIE TEOPEMBI O Tpeesax. beckoHeuHo Masble 1 OECKOHEUHO OOoJIbIne
BEJIMYMHBI. DKBUBAJIEHTHOCTh OECKOHEUHO-MaNbIX. HenpepbIBHOCTh PYHKIIMM B TOUKE U Ha
MHOXecTBe. Touku paspeiBa pyHkuMU. Kinaccudukanus Touek pa3pbiBa. ACUMITOTB)
1. ®ynxnusa, cBoiictBa  QyHkuuu. IlocTpoenune  rpagukoB  (QyHKUMN, 3aJaHHBIX
IapaMeTPUYECKH, B IIOJSIPHON CUCTEME KOOPAUHAT.

OO6pazel TeM KOHCIIEKTOB
«[IpousBonHas QyHKIMHU, €€ TEOMETPUUECKUNA U MEXaHWYEeCKUH cMbIc. luddepeHnnpyeMocTsb
¢ynkuuu. Cszp Mexay auddepeHnpyeMocTbio U HenpepbIBHOCTHIO. [IpaBuia
muddepentrpoBanus pyHkiuid. [IponsBoanas o6parnoit pynkumu. [IponsBogHas cnoxHOM
¢bynkuuu. Beruncienne npou3BOJHBIX OCHOBHBIX AJIeMeHTapHbIX (GyHKIMH. [IpaBuiio JlonuTans»
1. Csa3p Mexay nudpepeHunpyeMoCTbiO U HEMTPEPHIBHOCTHIO.

O6pa3zerr TeM KOHCIIEKTOB
«OcHOBHBIE TeOpeMbl U HepeHIINaTEHOTO UCUUCIICHUS. Y CIIOBUSI MOHOTOHHOCTH (DYHKITUH.
DkcrpeMmymbl QyHKIIMH. HeoOXoauMbIe U TOCTaTOYHBIE YCIOBHS SKCTpeMyMa () yHKITHH.
HccnenoBanue BBIMYKIOCTH rpaduka GyHKINU, TOUKH nepernda. O0mas cxema uccie10BaHus
(GyHKIIUH U TIOCTpOoeHHUs ee Tpaduka. 3aueT»
1. Muddepenunan pynkuuu. I'eomerpudeckuit cmpicn auddepennnana. OCHOBHBIE CBOICTBA
muddepennmanos. Juddepennnansl BoICIINUX TOPsAKOB. IHBapHaHTHOCTH (POPMBI
muddepeHImana nepBoro nopsaka. [IpudarmkeHHbIe BHIYUCIEHUS C TOMOIIBIO



nuddepennmana.

OO6pa3zerr TeM KOHCIIEKTOB
«IlepBooOpasnas. HeonpeneneHuslii uHTErpai u ero cBoiicTa. Tabnuua uarerpanos. [Ipocreiimme
METO/bl HHTErpupoBaHusa. Mero nojcTaHoBKU. J(MKTaHT o Gpopmynam «Tabnuua uHTErpanon
OCHOBHBIX JIEMEHTApHBIX (GyHKIMN». MHTEerpupoBanue no yactsim. OCHOBHBIE KJIACCHI
UHTErpupyemsix GpyHkuii. MHTErprpoBanue paunoHaabHbIX qpo0eil. MHTerpupoBanue
TPUTOHOMETPUYECKUX BbIpakeHUM. VIHTEerpupoBaHre NppalMOHAIBHBIX BBIPDAXKCHUN»
1. HnrterpupoBaHue TPUTOHOMETPUUYECKUX, UPPALMOHAIBHBIX BBIPAXKEHUH.

OO0paser TeM KOHCIIEKTOB
«3agaun, MPUBOISALIME K ONpeieIeHHOMY HHTerpairy. OnpeeneHHbI HHTErpai KakK Mpeaen
MHTETPAJIbHBIX CYMM, €r0 CMBICI B pa3JIMUHbIX 3a7a4ax. OCHOBHBIE CBOMCTBA ONPEIEICHHOTO
uHTerpana. Teopema o cpeagneM. MHTerpan ¢ nepeMeHHbIM BEpXHUM IpeaesioM. Popmyna
Hrerotona- Jleitonuna. Beruncinenue onpeneneHHbIX UHTETpasioB. [Ipuinoxenus onpeneneHHoro
MHTErpaa K 3ajiayaM reOMEeTpUH, MEXaHUKH, PUIUKK
1. TlpwioxeHus ONpeeICHHOTO HHTErpajia K 3ajja4aM T€OMETPUN, MEXaHUKH, (DU3HKH.
2. 3amauu, NpUBOASIIKE K ONpeAeieHHOMY HHTerpany. OnpeielieHHbIN HHTEeTpall KakK Mpeaes
MHTETPAJIbHBIX CYMM, €I0 CMBICII B pa3JIMYHbIX 3a]a4ax.
3. HHaTterpan c mepeMeHHBIM BEPXHUM IPEICTIOM.

OO6pasel TeM KOHCIIEKTOB
«HecobcTBeHHbIE MHTETPAJIBI ¢ OECKOHEUHBIMU IIpeaesiaMu (1-ro poga) U oT HeOrpaHUUEHHBIX
byHK1Mi (2-T0 posia), UX OCHOBHBIE CBOMCTBAY
1. HecoOcTBeHHBIC HHTETPAJIBI C OECKOHEUHBIMU Tpenenamu (1-ro poaa) u ot
HEOTrpaHMYEHHBIX (PYHKIHI (2-T0 poja), UX OCHOBHBIE CBOMCTBRA.

O0pa3zer] TeM KOHCIEKTOB
«DyHKIIMU HECKOIBKUX TIepeMeHHBIX. O0acTh onpenenenus. ['eomeTpuyeckoe n300pakeHne
¢byHKIMHN 1BYX nepeMeHHbIX. [Ipeaen, HenpepbIBHOCTh (PYHKIIMU HECKOJIBKUX NTEPEMEHHBIX.
YacTtHble MPOU3BOIHBIE (PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, UX TEOMETPHUECKUI CMBICI.
HuddepenunpoBanue GpyHKIMHA, 3aaHHBIX HeABHO. luddepeHnrpoBanue cioxxHOH QyHKINH.
KacarenpHast 1 HOpMaihb K moBepxHocTH. CkansipHoe nojie. [ToBepXHOCTH M TMHUM YPOBHS
ckassgpHoro nosst. [IpousBoHas no HampasiaeHHo. ['palueHT CKaIsipHOTO MOJIs, €0 CBOHCTBA»
1. Tonnsii nuddepennman. [pumenenne nuddepennnana B NpUOINKEHHBIX BHIYUCICHUAX.
2. HauOosnbliee n HauMeHblIee 3HaYeHUs (PYHKIIMU B 3aMKHYTOH 00acTH.

OO6pazel TeM KOHCIIEKTOB
«IKCTpeMyMbl PYHKIIUU JBYX MTEPEMEHHBIX, HEOOXOIUMBIE U IOCTATOYHBIE YCIOBUS
CYIIIECTBOBAHHS SKCTPEMYM)

1. VYcnosaslil 3xkcTpemyM. MeTton MHOkuTenei Jlarpanxka.
2. KacarenpHast 1 HopMaib. [Ipon3BoHast CKAISAPHOTo MOJIS [0 HAIPABJICHUIO. [ paueHT.

OO0pasell TeM KOHCIIEKTOB
«/IBOMHOM MHTErpas, €ro CBOMCTBA. BbIuncCiieHre IBOWHOIO HHTETpasla. 3aMeHa IEPEMEHHBIX.
[IpuiioskeHns JBOMHBIX MHTErPAJIOB K 3a/ladyaM reomeTpuu. KpuBoauHeHbIE HHTErpajbl U UX
MIPUIIOKEHUS

1. KpuBoauHelHbIE HHTETPaJIbl U UX TMPUIO0KEHUS.

OO0pasell TeM KOHCIIEKTOB
«IToHsITHE KOMIUUIEKCHOTO YHCIIa, adredpandeckas Gpopma KOMIIEKCHOTO uncia. M3o0paxenue
KOMIUIEKCHOTO YHCIIa Ha TIOCKOCTH, TPUTOHOMETpUYecKast popma KoMIUIeKCHOro uncia. dopmyrna
Diinepa, mokazarenbHast (hopMa KOMIUIEKCHOTO yuciia. J[eHCTBHS ¢ KOMIUIEKCHBIMHU YUCIIAMH
1. TloHsATHE KOMILIEKCHOTO YKCIa, aredpandeckast ¢opmMa KOMILUIEKCHOTO YHCIa.



2. M3o6pakeHre KOMIUIEKCHOTO YHCIIa Ha TUIOCKOCTH, TPUTOHOMETpHYecKas hopma
KOMIUIEKCHOTO YHCIIA.

3. ®Dopmyna Diepa, mokazaTenpHas GopMa KOMIUIEKCHOTO Ynciia. JleicTBus ¢
KOMIIJICKCHBIMU YHUCJIaMU.

OO0paser TeM KOHCIIEKTOB
«duddepeHnmanpaple ypaBHEHUS epBoro nopsaka. 3agaya Komm. Teopema cyiiecTBoBaHuUS U
€IMHCTBEHHOCTH pernteHus 3agaun Komm. /uddhepernmnansabie ypaBHEHUS IEPBOTO MOPSIKA. )
1. 3amaum, npuBosme K qudPepeHIaTbHBIM YPaBHEHUSM.

OO0paser TeM KOHCIIEKTOB
«nddepennmanpabie ypaBHEHUS BBICITUX MOPAAKOB. 3anaya Komm. JInHelHO 3aBUCUMBIC U
JMHEWHO He3aBUCUMBIE cucTeMbl pyHkimn. Onpenenurens Bporckoro. YcenoBus nHeHHON
3aBHCHUMOCTH M HE3aBHUCHUMOCTH CUCTEeMBbI (PYHKINN Ha oTpe3ke. JInHelHbIe 0THOPOHbIE
muddepernmansabie ypaBHeHus N-ro nopsaka (JIOJY). Ctpykrypa obmiero pemenus. Penienue
JUHEHHBIX OAHOPOIHBIX MU epeHINaIbHBIX YPaBHEHUH C MOCTOSHHBIMU KO3 puiineHTamu.
Jlunelinbie HeogHOpOAHBIE MU epeHnnanbabie ypaBHeHus N-ro nopsiaka. CTpykTypa o0miero
pemienus. JIunelinsie HeoOAHOPOAHBIE AU PepeHInaATbHBIE YPABHEHHS CO CIIEIIHMATBLHOM MPaBoii
yacTbto. Meron Jlarpanka Bapuali IPOU3BOJIbHBIX ITOCTOSHHBIX )
1. [uddepenunansupie ypaBHEHUS BBICIIUX MOPSIKOB, JOMYCKAIOLINE IIOHUKEHHUE TTOPSIKA.

O0pa3zer] TeM KOHCIEKTOB
«HopmanbHbie cucteMsl quddepeHnuaibapX ypaBHeHui. 3aaada Komm. MeTtoas! penenus
cUCTeM JIMHEHHBIX AU epeHInaNbHbIX YpaBHEHUH ¢ HOCTOSHHBIMU KO3 (DUILIEHTAMI»
1. Merox uckimroueHus pemeHus cucreM auddepeHnnanbHbIX ypaBHEHUH.

O6pa3zerr TeM KOHCIIEKTOB
«Hucnossie psabl. CxogumocTs pana. Cymma psaa. HeoOxoaumoe ycnoBue cX0AUMOCTH psija.
3HaKOHOJ'IO)KI/ITeJ'II>HI>IC pf[JlI)I. HOCT&TO‘IHBIG HpI/ISHaKI/I CXOOINMOCTH 3HAKOITOJIOKHUTCIIBbHBIX pHI[OB.
3HaKonepeMeHHbIE PSAIbl. AOCOTIOTHAS M YCIOBHAS CXOAMMOCTh. 3HAKOYEPEIYIOIIUECS PAIBL.
[Tpuznak JleitOuuira. CBOMCTBA AOCOTIOTHO CXOISALTUXCS PSITIOBY
1. 3naxouepenyrommecs psaasl. [Ipusnak Jlelionua. CBoiicTBa aOCONMIOTHO CXOASIINUXCS
PAIOB.

OO6pa3zerr TeM KOHCIIEKTOB
«DyHKIMOHATBHBIE psAbl. O0JIACTh CXOJUMOCTH, METO/IBI €e onpeeneHus. CTeneHHbIe PsIbl.
Teopema AGens. Panuyc cxonumoctu. MaTepBan cxonumoctu. Panel Teitnopa n Makinopena.
Paznoxenue ¢pyHkuuit B creneHHble psiibl. Ilpunoxkenus creneHHbIX psoB. [Ipunoxenns
CTENEHHBIX PAJOB K pelieHnto TudpdepeHIIMaTbHbIX YpaBHEHU»
1. Pasznoxenue ¢pyHkuuit B psasl Teitnopa u MakiopeHa.
2. TlpunoxeHus CTETIEHHBIX PS/IOB.

O6pa3zerr TeM KOHCIIEKTOB
«Tpuronomerpuueckue psibl Pypoe. Paast @ypbe ans GyHKIui ¢ nepuoaoM 2nu, st YeTHBIX U
HedeTHbIX pyHKuui. Paznoxenue Gpynkuuii B psig @ypwe. Paznoxkenne 4eTHBIX U HEUETHBIX
¢bynkuuid. Paaer @ypbe A GyHKIUN ¢ TPOU3BOIBHBIM EPUOJIOM 23J1b, JJIs1 HEIEPHOAMYECKIX
GyHKIIHI
1. Pagst @ypre 11t GyHKIUI ¢ TPOU3BOIBHBIM MEPHOOM 231, IS HEIEPUOINIECKUX

G YHKIIHH.

OO6pa3zerr TeM KOHCIIEKTOB
«JluckpeTHas MaTeMaTHKa: JIEMEHThI TEOPUU MHOXKECTB U KOMOMHATOPUKI»
1. Bwuasr BEIOOpOK.
2. BpI0OOpKH C TOBTOPEHUSMHU.



OO0pasen TeM KOHCIIEKTOB
«Cnyuaiinbie coObITHS. Anredpa coOBITHI. DIIeMEHTapHAas TeOpHs BEPOATHOCTEH. Pasmunbie
MOJXO/IbI K OIPEACTICHUIO BEPOATHOCTH COOBITHS. TeopeMbl CIIOKEHHS U YMHO0XKEHUS
BEpOATHOCTEH. Y cioBHBIE BeposiTHOCTH. DopMyna nmonHoit BepositHocTu. Dopmyibl balieca.
ITocnenoBarenbHOCTh HE3aBUCUMBIX HcbITaHUM bepryiu. ®opmyina bepuymu. [Ipenensusie
Teopemsl B cxeMe bepHymm»

OO6pasel TeM KOHCIIEKTOB
«Cnyyvaitneie BeTMuuHbl. DOPMBI 3aKOHA pacHpeAesiCHUs TUCKPETHON U HEMPEPHIBHOM CllydarHOU
BeJMYUHBI. OCHOBHBIC YHCIIOBBIEC XapaKTEPUCTUKHU CITy4allHbIX BenuuH. HauanbHbie 1
LEHTpaJIbHble MOMEHTHI BBICIINX MOPAIKOB. OCHOBHBIE 3aKOHBI PACIIpeieTICHHs TUCKPETHON
CIIy4aifHOUM BeMUYUHBL: OMHOMHUaIbHOE, [lyaccona, reomerpudyeckoe. OCHOBHBIC 3aKOHBI
pacnpesiesieHus HenpephIBHON ClydallHOM BeIMYMHBL: pABHOMEPHOE, TOKa3aTEIbHOE, HOPMAJIbHOE
pacripenenenue. 3aKoH OOJIBIINX YUCEIl: HEpaBEHCTBO U TeopeMa YeObimeBa, Teopemsl beprymm u
Jlsnynosa. LlenTpasibHas npeneabHas TEOpeMar
1. HauanbpHble U LIEHTPATbHBIE MOMEHTHI BBICIINX ITOPSAKOB.
2. 3akoH OOJBIINX YUCEI: HEPABEHCTBO U TeopeMa YeOrleBa, TeopeMbl bepHymu u
JIanynosa. LlenTpanbHas npenenbHas TeopeMa.

O6pa3zerr TeM KOHCIIEKTOB
«JIByMepHbIe cilydaifHble BETMUUHBI, 3aKOHBI PacIpe/IeICHUs, YUCIOBbIE XapaKTEPUCTHKH.
0O0630pHoe 3ansaTHE «Teopust BEpOSITHOCTEN»»
1. JIBymepHble cilyyailHble BETUUMHBL. Y CJIOBHBIE 3aKOHBI PACIIpEICIICHUS.

O0pa3ser] TeM KOHCIEKTOB
«MaremaTtnueckas cratuctuka. CTaTUCTUUECKHUE METO/Ibl NCCIIEI0OBAHUS 3aBUCUMOCTH
IUTAHUPOBAHMSI HKCIIEPUMEHTA, 00pabOTKH 3KCIIEPUMEHTAIbHBIX JaHHBIX. [ eHepaibHast
COBOKYIHOCTb. BpiOopka. Cratuctudeckuil psaa. Omnupudeckoe pacnpeaenenue. [loauron.
['ncrorpamma. CpenHee 3HaueHue, pazopoc. TodeuHble 1 HHTEpBAIbHbIE OLIEHKH ITapaMeTPOB
pacnpenenenus o Beioopke. CtaTuctuueckas rnposepka runore3. Kpurepuii cornacus [Tupcona»
1. Cmoco6sl oTOOpa, obecneunBarone pernpe3eHTaTUBHOCTh BHIOOPKH.

OO6pazeln TeM KOHCIIEKTOB
«DNEMEHTHI TEOPHH KOPPEISIIUH: KOPPEIAINOHHBII MOMEHT, KOX(P(PHUIIMEHT KOPPEIISIINH,
perpeccusi. KoppensunoHHOe OTHOIIEHHEY
1. DnemeHTHI TEOPUU KOPPENALINH.

OO6pa3zerr TeM KOHCIIEKTOB
«Cnyuaiinble npoueccbl. MapkoBckue 1enu. O6mue noustus. Kinaccudukaius cocTOsTHUIA.
MapKOBCKI/Ie Ienu ¢ KOHCYHbIM YUCIIOM COCTOSIHUI U JAUCKPETHBIM BPEMCHCM. MapKOBCKI/Ie nenu
C KOHEYHBIM YUCJIOM COCTOSTHUM U HEMPEPHIBHBIM BpeMeHeM. IHTEeHCUBHOCTH MEPEXO0/I0B.
Cucrema Konmoroposa. 3agauu, CBI3aHHbBIE C YIIPABICHUEM ITPOLECCOM TTepeBO30K. [Iporeccsl
rUOeNu ¥ Pa3MHOKECHHUS
1. 3apmaum, cBsi3aHHBIE C YIIpaBICHHUEM ITpoLieccoM epeBo3ok. [Ipouecchl rudbenu u
Pa3MHOKEHUS.

OO0pa3eln TeM KOHCIIEKTOB
«OcHoBubIe oHATHS 0 CMO, knaccuduxanus CMO. OcHoBHble xapaktepucTiuku CMO u cBsizu
Mexay HUMH. [loHsaTrs o BxogsmeM u BeixoasmeM noroke. CMO ¢ oTka3amu, ¢ OrpaHU4eHHON U
HeorpaHuueHHoM ouepenbto. [lokazarenu sgppextuBHocT. CMO ¢ orpaHUYeHHBIM BpEMEHEM
oxxunanus. 3amkHyThie CMO. Iokazatenu s dextuBHOCTH. [IpakTHUECKOE MPUMEHEHNE TEOPUHU
MaccoBoro oocnyxuBanus. O030pHOE 3aHATHE. 3aUeT»
1. Tpocreiimue HemapkoBckue CMO. ®opmyns [onsuexa-XuHunHa.



2. CMO c orpannueHHbIM BpemeHeM oxkuanus. 3aMmkHyThie CMO. [TokazaTenn
3¢ (HEeKTHBHOCTH.

3.5 TunoBble KOHTPOJIbHBIC 3aIaHUA IJIA IPOBCACHUSA TECTUPOBAHUSA
(DOHI[ TECTOBBIX SaﬂaHI/Iﬁ 10 ANCHUILIMHE COACPIKHUT TCCTOBBIC 3aJaHus, paCIIpEACICHHBIC 110

pasaciiaM u T€MaM, C YKa3aHUCM X KOJIMYCCTBA U THUIIA.

CrpykTypa (hoHIa TECTOBBIX 3aJaHHIA MO JUCLIUTUINHE

Konnaectso
MNupukarop
JOCTUXKEHUS Tema B cootBeTcTBUM ¢ PI1/] Xapakrepuctika TECTOBBIX
KOMIIETEHIUHU 3 3afianm,
tuns! T3
3HaHue 8- 313
Martpursl. OcHOBHBIE MOHATHS. Onepalyuy HaJl MaTpULIaMU. Ymenue 6— OT3
OIlK-1.4 Onpenenureny, ux Berauciacaue. O0paTHas maTpuiia. Panr HaBbik u/vnm
MaTpullbl. PerieHne MaTpUYIHBIX ypaBHEHUN OTIBIT 2-0T3
JIeSITEIIbHOCTH
. . 3HaHHe 4 - 3T3
CucTeMbl THHEWHBIX ypaBHEeHUH. OTHOPOHBIE U HEOTHOPOAHBIE VMeHNE 3-0T3
cucteMbl. COBMECTHBIE U HECOBMECTHBIE CHCTEMBI. Teopema
OIIK-1.4 9 HagBpik n/umm
KpOHCKepf.—KaHeHH. Metonst PeIICHNs CHCTEM JTHHEHHBIX OTILIT 1-0T3
ypaBHeHui: Kpamepa, matpuunsli, ['aycca eSTEBHOCTH
BexTopsl. CkansipHOe IPOU3BEIEHUE BEKTOPOB, €T0 CBOHCTBA, 3HaHue 8- 3T3
KOOpJAMHATHOE BhIpakeHHe. BekTopHOe U cMemaHHoe YMmeHue 6 - OT3
OIIK-1.4 MIPOU3BE/ICHUE BEKTOPOB, UX CBOWCTBA U T€OMETPUUECKUI HaBbik u/vnm
cMbIc. [IpunokeHus ckajsspHOTO, BEKTOPHOTO UM CMEIIaHHOTO OIIBIT 2-0T3
MIPOU3BEICHUS BEKTOPOB JIeSITEIIbHOCTH
3HaHue 8 — 3T3
IIpsimas Ha nnockoctu. IIpsiMas U IIOCKOCTH B IPOCTPAHCTBE. YmeHre 6-0T3
OTIK-1.4 Kpussie BTOporo nopsaka Hasbnc u/nm
OTIBIT 2-0T3
JIESITETIBHOCTH
Ipenen Gpyukimu. OCHOBHBIC TEOPEMBI O Mpeaeiax. beckoneuno | 3HaHME 4 - 3T3
MaJible ¥ OECKOHEYHO OOJIbINE BETHUYNHBI. DKBUBAIEHTHOCTD YMmeHue 3-0T3
OIIK-1.4 6eckoHeyHO-ManbIX. HempepsIBHOCTh QYHKIIUH B TOUKE U Ha Hagrpik n/umm
MHOXecTBe. Touku paszpbiBa ¢pyHkiuu. Kinaccuduxamus Touex OTIBIT 1-0T13
pa3pbiBa. ACHMIITOTHI JIESITETIHOCTH
[IponsBonHas QyHKINH, €€ TCOMETPUICCKUI U MEXaHIYCSCKUHA 3HaHue 8 — 3T3
cmbici. JuddepennmpyeMocts GyHKIUH. CBSI3b MEXIY Ymenune 6 - OT3
muddepeHInpyeMoCThIO U HeNpephIBHOCTHIO. [IpaBnia
OIlK-1.4 muddepenunposanus Gpynkuuit. [IponsBoanas obpaTHOi HagBwik n/umm
¢ynkuun. [IponsBoaHas cinoxHOM QyHKUMK. Berunciienne OIIBIT 2-0T3
MPOU3BOIHBIX OCHOBHBIX 3JIeMeHTapHbIX (yHKImid. [TpaBuio JIeSITEIIbHOCTH
Jlonurans
OcHoBHBIE TeopeMbI Au(HepeHIIHATEHOTO HCUUCTICHHS. 3HaHue 4 - 3T3
YcnoBust MOHOTOHHOCTH (YHKIMN. DKCTPEMYMBI (QyHKINH. YMeHnue 3-0T3
OTK-1.4 HeoOxoanMele ¥ TOCTaTOYHBIE YCIIOBHSA IKCTpeMyMa (pyHKITHH. Hasbi W/
HWccnenoBanue BEITYKIOCTH Tpaduka GyHKITHNH, TOUKH
nepern6a. O0mas cxema UcciaeI0BaHus QYHKITUA U TOCTPOCHHUS OTIBIT 1-0T13
ee rpaduka. 3aueT AICATEIRHOCTH
[lepBooOpasnas. HeonpeneneHHbIi HHTErpas U ero CBOMCTBA. 3HaHue 8- 3T3
Tab6muna uaterpanos. [Ipocreiinme MeTOIbl HHTETPUPOBAHHUS. YMmenue 6 —OT3
Merton nonctaHoBku. JIukTaHT mo ¢popmynam «Tadmuma
OTK-1.4 MHTETPAIOB OCHOBHBIX 3JIEMEHTAPHBIX ()YHKITHI». Hasbi W/
WuTerpupoBanue mo gactsiM. OCHOBHBIE KIIACCHI
UHTErpUpyeMbIX QyHKuuil. HTErpupoBaHue parioHa bHbIX oIt 2-0T13
npobeit. UHTerprpoBaHNe TPUTOHOMETPHUIECKHAX BBIPAKEHUH. AICATEIBHOCTH
WHTerpupoBanye HppanuoHAIBHBIX BRIPOKEHUH
OITK-1.4 3amauu, MPUBOISIINE K ONPEICTICHHOMY HHTETPay. 3HaHne 4 - 3T3
Omnpe/eneHHBINH HHTErpall Kak MPeaes HHTETPaJbHBIX CYMM, €ro | YMeHue 3-0T3




CMBICJI B PA3JIMYHBIX 3aj1adax. OCHOBHBIE CBOMCTBA
OIPCACIICHHOI'O MHTCIpaia. TeopeMa O CpEAHEM. I/IHTerpan (¢
MNEPEMCHHBIM BEPXHUM MPECACITIOM. CDopMyna HproTona-

Hasbik n/unu

9 OIIBIT 1-0T3
JletiOHuua. Beruucnenue onpeneeHHbIX HHTETPAIoB. ESITENBHOCTH
[Ipunoxenus onpeaeeHHOrO HHTETpaja K 3aladaM T'eOMeTpHUH,
MEXaHUKH, QU3UKH
3HaHue 4 - 3T3
HecoGcTBeHHBIe MHTETpaIBI ¢ OeCKOHEUHBIMHE Tipeaenamu (1-ro | YMeHue 3-0T3
OIIK-1.4 poa) U OT HeorpaHMUEHHBIX (HYHKUHH (2-TO poja), uxX HaBpIk n/nnm
OCHOBHBIC CBOWCTBA OTIBIT 1-0T3
JIeSITETIbHOCTH
@OyHKIMU HECKONBKUX NepeMeHHbIX. O01acTb onpeaeIeHus. 3HaHue 8- 3T3
I'eomeTpuueckoe nzo0paxkeHrne GyHKIUU IBYX EPECMECHHBIX. YMeHue 6 - OT3
[Ipenen, HeNpepbIBHOCTH (DYHKIIUH HECKOJIBKUX MEPEMEHHBIX.
YacTHble TPOU3BOIHBIE PYHKIIMU HECKOJIILKUX TIEPEMEHHBIX, UX
OIIK-1.4 reomerpuyeckuii cMbici. Juddepenumposanue pyHkuunii, HaBpIx n/nnm
3amaHHBIX HesiBHO. [lnddepeHnnpoBanme CI0XHOH (YHKIHH. OTIBIT 2-0T3
KacarenpHas 1 HOpManb K ToBepxHOCTH. CKaISIPHOE MOJIE. JIeSITEIIbHOCTH
[ToBepxHOCTH 1 JIMHUHU YPOBHS CKaSIPHOTO Nourd. [IponsBoanas
10 HalpaBJICHHIO. [ palueHT CKAIAPHOTO MOJIS, €r0 CBOWCTBA
3HaHue 4 - 3T3
OKkcTpeMyMbl (QYHKLUH ABYX TIEPEMEHHBIX, HEOOXOIUMBIEC U YmeHre 3-0T3
OTIK-1.4 JIOCT;TO‘I};H)IC g,nom/m c Hi]eCTBgBaHm 3K(;1*peM M Hasbnc w/nm
Y Y Y OTIBIT 1-0T13
JIeSITEIIbHOCTH
. . . 3HaHue 4 - 3T3
JIBOIHOI uHTErpail, ero CBOKCTBa. BpunciaeHue JBOMHOIO
uHTerpana. 3aMeHa nepeMeHHbIX. [IpunoxeHns ABONHBIX YmeHre 3-0T3
OTIK-1.4 HHTergano;a K 3auaanpre0MeTpH.H IngBonHHeﬁHme HHTErpajibl Hapbix n/nm
' OTIBIT 1-0T3
U UX IPUIOKECHUS
JIeSITEIIbHOCTH
[ToHsTHE KOMIIJIEKCHOTO YHcia, anredpanydeckas popma 3HaHue 4 - 3T3
KOMIUIEKCHOTO yrcia. M300paxkeHrne KOMIUIEKCHOTO Yrciia Ha YMenue 3-0T3
OIIK-1.4 IUTOCKOCTH, TPUTOHOMETpPUYIECKask (hopMa KOMIUICKCHOTO uncia. | HaBpik u/uiam
dopmyia Ditnepa, nokazarenbHas HopMa KOMIUIEKCHOTO YUCIA. | OIBIT 1-0T3
JleficTBUS ¢ KOMIIJIEKCHBIMH YUCJIaMU JIEATEIIbHOCTH
3HaHue 4 - 3T3
JuddepennunanbHble ypaBHEHHs IEPBOTo Nopsaka. 3aaaqa Y eHHe 3-0T3
Komu. Teopema CyIiecTBOBaHHUS M €JUHCTBEHHOCTH PEIICHUS
OTIK-1.4 3anaun Kommm. luddepennnansusie ypaBHEHHS IEPBOTO Haspix n/nm
’ OTIBIT 1-0T13
MOpSIZIKA.
JIESITETIBHOCTH
JuddepeHnnansHpie ypaBHEHUS BHICIIAX MOPSAKOB. 3a1ada 3HaHue 4 - 3T3
Komm. JIuneitHo 3aBUCHMBbIE U TMHEWHO HE3aBUCUMBIE CUCTEMBl | YMeHHUeE 3-0T3
¢yaxaun. OnpenenuTens Bporckoro. Y ciioBust THHEHHON
3aBUCHMOCTH M HE3aBHCUMOCTH CHUCTEMbI (DyHKIMIT Ha OTpe3Ke.
Jluneiinple ogHOpOAHBIE MU depeHIManbHble YpaBHEHHS N-T'0
nopsaka (JIOZY). Crpykrypa obuiero pemenus. Pemenue
OIIK-1.4 JIMHEHHBIX OJTHOPOIHBIX AU(BepeHIIaIbHBIX YPaBHEHHH C Hagrpik n/umm
MOCTOSHHBIMU k03¢ dureHTamMu. JInHelHbIe HEOAHOPOAHBIE OIIBIT 1-0T3
muddepeHunansHpie ypaBHeHHs n-ro nopsiaka. CTpykrypa JIeSITeIIbHOCTH
oOmrero pemrenus. JImHelHBIE HEOHOPOTHBIE
muddepeHnnanbHble ypaBHEHHS CO CIICIIMAIBHOM MTpaBoi
yacThio. MeTon Jlarpanxka Bapraiy Ipon3BOJIbHBIX
MOCTOSIHHBIX
. 3HaHne 4 - 3T3
Hopwmanbhsie cucrems! quddepeHnnansHbIX ypaBHeHHH. 3a1a4a Y eHIe 3-0T3
Komm. MeTonbl pelieHus CUCTEM JIMHEHHBIX
OIlK-1.4 . Hagwik n/wmm
muddepeHnIraTbHBIX YPaBHEHUH C TTOCTOSHHBIMH
OTIBIT 1-0T3
KoddPurmenTamu
JIeSITEIbHOCTH
Uucnossie psiabl. CxoguMocTs psaga. Cymma psga. Heo6xoqumoe | 3HaHue 4 - 3T3
YCIIOBHE CXOJUMOCTH Psiia. 3HAKOMOJIOKUTEIbHBIE PSIBL. Ymenue 3-0T13
OCTaTOYHbIE NPU3HAKH CXOAMMOCTH 3HAKOIOJIOKUTEIBHBIX
OIlK-1.4 A P HaBbik u/unm
psioB. 3HaKOIIEpEMEHHBIE Psibl. AOCONIIOTHAS M yCIIOBHAS o 1-0T3
. IBIT -
CXOJMMOCTh. 3HaKo4epeaytomuecs psiabl. IIpusHak JleiiOnuna.
M JIESITETTBHOCTH
CBoiicTBa aOCOIIOTHO CXOASIINXCS PSIIOB.
OIIK-1.4 3Hanne 4 - 3T3




OynxunoHansHbIe pagbl. O0IaCTh CXOOUMOCTH, METOIBI €€
onpeznenenust. Crenenusle psapl. Teopema Abens. Pagnyc
cxoaumoctu. MuTepBan cxonumoctu. Paasr Teltnopa u

YMenne

3-0T13

Hasbik n/unu

MaksnopeHna. Pa3noxenne GyHKIUHA B CTENEHHBIE PSIIBI. OTIBIT 1-0T3
IIpunoxenus creneHHbIX psiaoB. [IpUIoKeHns CTeneHHbIX JIESITEIIHOCTH
PSLIIOB K peleHuIo tuddepeHImanbHbIX ypaBHeHUH
Tpuronomerpuueckue psiasl Dypoe. Psanst Dypoe st GyHKImid 3HaHue 4 - 3T3
C TIEPHOOM 21IH, JJIsl YSTHBIX U HEUCTHBIX (DYHKIIHIA. YMeHue 3-0T3
OTIK-1.4 Pasnoxxenue (byHKIfHI?I B psx Dypse. Pa3no>1<eH1/£e YETHBIX U HaBbic w/sm
HeuyeTHBIX GyHKIMHA. Psapt @ypre s GyHkumii ¢
MPOU3BOJIBHBIM NEPUOIOM 2371b, AJISI HENEPUOTUUECKUX OTBIT 1-0T3
F— JIESTEILHOCTH
3HaHue 4 - 3T3
JluckpeTHas MaTeMaTHKa: 3JIeMe TEOPHUU MHOXECTB U YMeHHE 8-013
OIIK-1.4 K;/IMgII?IHZlI;O’I ITKI: MATHIA: STEMEHTE TCOP HaBpIx n/nnm
p OTIBIT 1-0T3
JIESITEIIbHOCTH
Coyuaiiable coObITHs. AnreOpa coObITHH. JeMeHTapHast Teopust | 3HaHHe 4 - 3T3
BepOATHOCTEN. Pa3nuuHble MOAX0/IBI K ONIPEIENIEHUI0 YMmenne 3-0T3
BEPOSITHOCTH COOBITHSI. T€OpEeMBI CIIOKEHUS U YMHOXKCHHS
OIIK-1.4 BEpPOSATHOCTEH. Y ClIOBHBIE BepOSATHOCTH. DopMyiia MOITHOU HaBbik u/vnm
BepositTHocTH. @opMmyiiel baiteca. IlocnenoBaTenbHOCT OTIBIT 1-0T13
He3aBUCHUMBIX ucnblTaHnuil bepaymiu. dopmyna beprynu. JIeSATENBHOCTH
[Ipenenbuble TeopeMsl B cxeme bepHymmn
Crnyyvaiinble Benn4uHbl. @OPMBI 3aKOHA paclpeieNeHus 3HaHue 4 - 3T3
JUCKPETHOHN U HeTPephIBHOM ciaydaiHON BennyuHbl. OCHOBHBIE | YMeHHE 3-0T3
YHCIIOBBIE XaPAKTEPUCTUKH CITy4aiHbIX BennunH. HauanpHabie 1
[EHTPAJIbHBIE MOMEHTBHI BBICIIUX MOPSAAKOB. OCHOBHBIE 3aKOHBI
pacmpeseneHus ANCKPETHON CITydaifHOM BEIWYHHBI:
OIIK-1.4 omnommanpHOe, [Tyaccona, reomerpudeckoe. OCHOBHBIC 3aKOHBI | HaBhIk u/uiu
pacnpeneseHns HeNpepPhIBHON CIy4aiiHOM BEINYMHBIL: OTIBIT 1-0T13
paBHOMEpHOE, [T0Ka3aTeIbHOE, HOPMAJIbHOE PacIpee/ICHNUE. JIESITeTIBHOCTH
3akoH OOJBIIUX YHCET: HEPABEHCTBO U Teopema YeObliesa,
TeopeMsbl bepnyinu u JlsanyHnosa. LlenTpanbHas npenenabHas
TeopemMa
3HaHue 4 - 3T3
JIByMepHBIe ciTydaiiHble BeJIHMYUHBI, 3aKOHBI PacIpeIeIeHUs, YMmenue 3-0T3
OIlK-1.4 YHUCIOBEIe XapakTepuctuku. O030pHOE 3aHsATHE «Teopus HaBbIk u/unm
BEPOSATHOCTEI» OTIBIT 1-0T3
JIESITETIHOCTH
Maremartuueckast ctaTucTuka. CTaTUCTUYECKHUE METOIBI 3HaHue 4 — 3T3
MCCIIEIOBaHMS 3aBUCUMOCTH IUTAHUPOBAHMS SKCIICPUMEHTA, Ymenne 3-0T3
00paboTKN IKCTIEPUMEHTAIBHBIX TAaHHBIX. | eHepanpHast
OIK-1.4 COBOKYIHOCTb. BbIOopka. CTaTUCTHYECKHI P,
VK-1.1 Ommupuuaeckoe pacnpeaenenue. [lomuron. ['mctorpamma. HaBbik u/vnm
Cpennee 3HaueHue, pazopoc. ToueyHble U HHTEPBAIbHbBIE OTIBIT 1-0T13
OIIEHKH ITapaMeTPOB pacIpeeICHUs 10 BRIOOPKeE. JIeSITeIIbHOCTH
Craructnyeckast mpoBepka rurores. Kpurepuii cormacus
ITupcona
3HaHue 4 - 3T3
OIK-1.4 ONeMEeHTBI TEOPUU KOPPENALUU: KOPPEIALUOHHBIA MOMEHT, Ymenue 3-0T3
VK-1.1 k03¢ dunneHT xoppensuny, perpeccust. KoppensimonHoe HagBwik n/umn
OTHOIIICHHE OIBIT 1-0T3
JIeSITEIbHOCTH
Crnyuaiinsie iporiecchl. MapkoBckue menu. O0uue moHsATHSI. 3HaHme 4 - 3T3
Kunaccudukanus cocrossHnii. MapkoBCKHE 1IENTH ¢ KOHETHBIM VYMenue 3-0T3
OIK-1.4 YHUCJIOM COCTOSIHUH U AUCKPETHBIM BPEMCHEM. MapxkoBckue
VK-1.1 LENH ¢ KOHEYHBIM YHCIIOM COCTOSIHUNA U HENPEPBIBHBIM HaBbIk n/unm
BpeMmeHeM. HTeHcuBHOCTH nepexonoB. Cucrema KonMoroposa. | omsit 1-0T3
3agauu, CBA3aHHBIE C YIPABICHUEM IIPOLIECCOM MIEPEBO3OK. JIESITETTHHOCTH
[Tpomueccrl rudeny u pa3MHOKEHUS
OIIK-1.4 OcnoBuble noHATHS 0 CMO, knaccudukanus CMO. OcHOBHBIE 3Hanune 4 - 3T3
YK-1.1 xapaktepucTuku CMO u cBsi3u Mexny HuMu. [lonarus o YMmenne 3-0T3




BXOJA1IEM U BeIxozsmeM nmoroke. CMO ¢ oTka3zamu, ¢
OTpaHUYCHHON M HEOTpaHUUCHHOH ouepepo. [TokaszaTenu
Hasbik n/unu
3¢ dexruBHOCTH. CMO € OrpaHHYCHHBIM BPEMCHEM OXKHIAHHUS.
OIIBIT 1-0T3
3amkrayTEIe CMO. [lokazaTtenu 3¢ dhexruBHOCTH. [IpakTHdeckoe eSTEBHOCTH
MPUMEHEHUE TEOPUH MaccoBOro odcykuBanus. O030pHOE
3aHATHE. 3aUeT
Hroro 136 —3T3
136 - OT3

[Tomapiid komIuiekT DT3 XpaHUTCS B JEKTPOHHON MH(OPMAITMOHHO-00pa30BaTEIIbHON cpeie
HpI'VIIC n obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMUTBLCS C JJIEMOHCTPALIMOHHBIM BapHUAHTOM
OT3.

Hwxe npuBenen o0pasel; THIOBOTO BapUaHTa UTOTOBOTO TECTa, MPEIYCMOTPEHHOTO pabouei
IPOrPaMMO TUCITUTUINHBI.

1. Bekropsl U n V - komnmneapHs!
- 3. 1-
——J+=k;
2° 2
P

AUT=21-3j+k,V

Otsert: A, B.
2. CMeLIaHHOE POH3BEICHHE BEKTOPOB A = 2 ] + IZ, b=-1+ 2] -2k,
C= i_—2j?+iz PaBHoO ...
Ortger: -2.
3. VYpaBHeHUe NPSIMOH, MPOXOSIIEH Yepe3 TOUKU A(— 2;—3) " B(— 5,4)
A) X+2 = y+3 :B) IX+3y+23=0;0) X+2 = y+3;
-3_ 7 -5 4
D) 3X+7y—-5=0
Otsert: A, B.
. 3X+5
4. 3uauenne [IM = ...
x—w0 2X + 7

Ortser: 3/2; 1,5.

5. Ilpoussonnas dpyHkuuu Y = 5 paBHa
A) Y =5%In5;B) y' =5" ;) y'=x5"" ;D) y' =55
Ortger: A.

2_
6. IIpomsBomnas pynkuuu Y = e5x 3x+l paBHa

A) y! — (1OX . 3). e5x2—3x+1. B) yr _ e5x2 —3x+1



Oy = (5x2 —3x +1)-e5x2‘3x D) y' = (10x —3)- 5 ¥
Ortser: A.

7. Yactras nponsBoxHas o X ot GyHkmuu Z =X +Yy° —3Xy B TouKe Mo(l;l)

Ortser: 0.

8. BriOepuTe nmpaBUIILHBIN OTBET
Unrerpan I(XS —3x* —Tx+ 5)dX paBeH
6 5
B) 5x*-12x*-7+C
0) Lo 3yss C
6 5

5_

A) %x2+5x+C

D) x®—-3x>—7x*+5x+C
Ortser: A.

9. BriOepure npaBUWIbHBIA OTBET
UYucna k; =1,K, =2 ABIAIOTCS KOPHSIMHU COOTBETCTBYIOLIETO XapaKTEPUCTUUECKOrO0 ypaBHEHUs
i A depeHnnanbHOro ypaBHEeHUs
A) Yy -3y +2y=0
B) y'-9y=0
C)y'-2y'+y=0
D) y'+4y=0
Ortser: A.

2;=2+51 2z, =-1+Ti

10. Cymma uncen paBHa

A)1+12]
B) 7+6i
C)1+i

D) 2

E)5

F) —37+9i
H) 1

OTseT: A.

11. Pe3ynbTat neicTBust (2 + 3 )(3 — 2I) €CTh

A) 12 +5i
B) 5i
c)12-5i
D) —5i
OTseT: A.

12. [lorioaATE
1 1
Psan 1+E+§+...+—+...Ha3LIBaIOT

n
Ortser: TapMOHHUYCCKUM



13. BeiOepuTe npaBUIBHBINA OTBET

0 n+1
pax 3
ot N
A) cxonuTcest abCOFOTHO
B) cxoautcs ycnoBHO
C) pacxoaurcs
Ortser: A.

14. Yucno crocoOoB pacipeIeNuTh 30JI0TYI0, CepeOpEeHHYI0 U OPOH30BYIO MEIaH
Ha TMEepBEHCTBE MUpa Mo PyTOOIY Cpeau Urparonux B GuHaibHON yacTu 24
KOMaH/I PaBHO ...
Otser: 12144.

15. BeposaTHOCTh TOTO, UTO BEIHYTHIN HAyTaj Iap U3 ypHbI, coaeprkamiei 10 6enprx
U 15 yepHBIX MAPOB, OKAXKETCs OENbIM, paBHA ...
Otset: 10/25; 0.4.

16. BeposiTHOCTB TOTO, UTO B MHILIEHU OyAET X0Ts Obl 1 mpoOouHa MpH IBYyX
BBICTpEJIax 10 HEH, €CITM BEPOSTHOCTH TOMAIaHus TPy TiepBoM BeicTpene- 0,6,
npu BTopoM- 0,8, paBHa ...
Ortser: 0,92.

17. Psin pacnipenienieHusi Ciiy4ailHOM BEJIMUMHBI UMEET BUJT

x |1 [2 ]3[4 [5

P; 01/05(0,1|0.2 Ps

TOrJa BEPOATHOCTDH p5 = e

Ortser: 0,1.
18. MaTtemaTtnueckoe OXHAaHKue YKclia MOoNaJaHuii P 5 BeICTpeNax, eciu
ClIyJaifHas BeTUYMHA X= {umrcno monagaHuii} 3aaHa PsIOM pacrpeeIeHUs
x. |0 1 2 3 4 5

i
o 0,01024 | 0,0768 | 0,2304 | 0,3456 | 0,2592 | 0,07776

M[X]-=..

OrtBer: 3.

19. o pe3ynbraraM 1Ty u3Mepenuit 7, 7, 8, 8, 10 HecMereHHas OI[CHKA
VMCTUHHOT'O 3HAUYEHUS U3MEPSIEMOI BEIMUUHBI PaBHA
A) 8
B) 8,5
C) 8,33
D)7,8
E) 8,7
Otser: A.



20. MapkoBcKkasi CHCTEMa MOXKET HaXOUThCS B OJJHOM U3 COCTOSIHUMN Sl, 52 yerns Sn

¢ BepoatHocTMH Py, P, ,..., P,. Cymma 3Tux BeposATHOCTEH Oy/€eT paBHa...

Ortser: 1

MeTozmquKne PEKOMEHIANUMA 110 BBINIOJHEHHUIO TECTA

KOHTpOJIBHO-U3MEPUTEIBHBIE MATEPUAIbI MPOBEPSIOT OCTATOYHBIC 3HAHMS CTYIEHTA. TeCTOBBIC
3aJlaHusl HampaBJeHbl Ha NPUMEHEHHE YCBOCHHBIX paHee 3HAaHMH B THUIOBBIX cHTyarusx. [Ipm
YCTAHOBJICHMHM HOPMBI TPYIHOCTH 3aJaHMi yduThiBanachk Gopma T3 (3akpbiTas, CONOCTaBICHHE),
JUIMHA  TIOCJICZIOBATEIIFHOCTH ~ YMO3AKIIOUEHWH JJIsl  IOJYYeHHs OKOHYATEeJIbHOTO OTBETA.
KommnbroTepHoe TecTHpOBaHUE MPEACTABIAET COO0H HHTEPAKTUBHOE BHIMOJIHEHUE TECTA C BHIOOPOM
OTBETa WJIM BBOJIOM OTBETA B IMAJIOTE C KOMITBIOTEPOM B YUEOHBIX KOMIBIOTEPHBIX Kilaccax. Yucio
BapUAHTOB OTBETOB Ha KaXJI0€ 3aJaHue — He MeHee 4-X. PekomeHIyemoe 4MclIO 3afaHuil B
TECTOBOM BapHaHTe (MHANBUAYAIBHO (OPMUPYEMOM CITy4aifHBIM 00pa30M KOMIUIEKTE BOIIPOCOB) —
He MeHee 10 u He Gonee 25 3amanmii. [IponomKUTENBHOCTD CeaHca TeCTHpOBaHUs — He Oosee 90
MHHYT. PekoMeHayeMoe 410 pa3InyHbIX BAPHAHTOB KaXKI0TO BOIIPOCa — HE MEHee 3-X.

3.6 IlepeueHb TeopeTHYECKUX BOMPOCOB K 324eTy
(U1 OTIEHKH 3HAHU)

1 cemecTp

Paznen 1. «JIuneiinas aaredpay.
1.1. [lonstue MaTpuubl. Buasl marpun. Onepanuu HaJ MaTpULAMU.
1.2. Onpenenurenu, UX CBOMCTBA, CIIOCOOBI BEIYUCIICHHUS.
1.3. Pemenne cucreM JIMHEHHBIX ypaBHEHUH MeTonoM ["aycca.
1.4. Pemienue cucteMm TUHEWHBIX ypaBHEeHUN MeToaoM Kpamepa.
1.5. CoBmecTHOCTB cucTeM JHMHENHHBIX ypaBHeHHH. Teopema Kponekepa — Kanenu.
1.6. O6patHas maTpuiia. MaTpHU4HBII METO/ PEIIeHUs] CUCTEM JTMHEHHBIX YpaBHEHUIA.

Pa3nea 2. «32JyieMeHTBI BEKTOPHOM aaredpoi».

2.1. llonarue BekTopa. JIMHEHHBIE ONEpaliy HaJl BEKTOPAMH B T€OMETPUIECKOI (opme, X
CBOICTBA ¥ TEOMETPUUYECKUNA CMBICII.

2.2. Ilpoekuus BekTOpa Ha OChb. Te€opeMbl O MPOEKIMSIX HAa OChb CYMMBI JIByX BEKTOPOB U
NPOM3BEACHUS BEKTOPA Ha YUCIIO (C I0Ka3aTEIbCTBOM).

2.3. CkansgpHOe NpPOU3BEJCHHE BEKTOPOB, €0 CBOWCTBA U MNPUIOKEHUS B T€OMETPUU U
MEXaHHUKE.

2.4. CkansgpHoe NpPOM3BEJCHHE BEKTOPOB, 3a/laHHBIX B JEKapTOBBIX KOOpAMHATaX (BBIBOJ

bopmybl).

2.5. BekTopHO€E MpOU3BEIEHUE BEKTOPOB, €r0 CBOMCTBA U T€OMETPUUYECKHE U MEXaHUYECKUE
MPUIIOKEHUS.

2.6. BexTopHOe mpou3BeeHHE BEKTOPOB, 3aJlaHHBIX B JICKAPTOBBIX KOOpPJAWHATAX (BBIBOJ
bopmybl).

2.7. CMmemanHOe MPOU3BEICHNE BEKTOPOB, €r0 CBOMCTBA U TEOMETPUUYECKHUM CMBICI.

Paszpnen 3. «AHaJIMTHYECKAs TeOMETPUS.

3.1. YpaBHeHuUE TMHUHU Ha TIOCKOCTH. BBIBON ypaBHEHUS MPSIMOii, MPOXOIIeii uepe3 TOUKy
[apaJuUIEIbHO BEKTOPY.

3.2. YpaBHEHME MPAMON Ha INIOCKOCTU. BBIBOJ ypaBHEHUS NPSAMOiL, TPOXOAIIENH YepE3 TOUKY
NEPHEHAUKYIISIPHO BEKTOPY.



3.3. CrmocoObl 3amanus TpsiMOM Ha TuIocKocTH. OCHOBHBIC BHJIBI ypaBHEHUH MPsSMOM Ha
IJIOCKOCTH.

3.4. YrnoBoit ko3pHUIMEeHT NpsMON. YpaBHEHUE TIPSIMOU C YTIIOBBIM KO3 DUITEHTOM.

3.5. B3aumHOe pacrosnokeHue NpsIMbIX Ha IUIOCKOCTHU. YTOJI MEXAY HNPSMBIMU. Y CIOBUE
KOJUTMHEAPHOCTH U OPTOTOHAJILHOCTH.

3.6. YpaBHEHHE JUHUM Ha IUIOCKOCTH. OKpYKHOCTH: OIPENEIEHHUE, BBIBOJ KaHOHHMYECKOIO
YpaBHEHHUS.

3.7. Dnnurnc. BeiBoa kaHOHIUYECKOTo ypaBHeHUs. MccnenoBanue ¢popmsl amuinca. [Toctpoenne
AJIUIICa. DKCUEHTPUCHUTET.

3.8. T'mnepbona. BeiBog kaHoHWMYecKOoro ypaBHeHus. McciemoBanuwe (opmbl THIEPOOIHI.
[Toctpoenue runep6oIbl. IKCIEHTPUCHTET. ACHMIITOTHI.

3.9. Ilapabona. BreiBog kaHoHWYeckoro ypaBHeHus. MccimemoBanue (opmbl mapalosibl.
[Toctpoenue napaboibl. DKCICHTPUCUTET. JlupeKTpuca.

3.10. IInockocte B mpocTtpanHcTBe. OCHOBHBIE BHAbl YpPaBHEHMI IUIOCKOCTH. B3aummHoe
PaCIION0KEHUE JBYX TVIOCKOCTEU. YTOI MEXAY INIOCKOCTSMH.

3.11. OGmee ypaBHeHHE IUIOCKOCTH. YacTHbIe citydam oOmiero ypaBHeHus. lloctpoeHue
m1ockocTel. PaccrossHue OoT TOYKM 10 TWIocKocTH. HopMmanibHOE ypaBHEHHME TUIOCKOCTH.

3.12. Ilpsmas B mpoctpanctBe. OCHOBHbBIE BUBI YPaBHEHHH. YTOI MEXAY IBYMS IPSIMbBIMHU.
B3aumHoe pacnonoxeHue npsmMeIx B IPOCTPAHCTBE.

3.13. 3amaun Ha MOpSAMYIO U IUIOCKOCTh B NPOCTPAHCTBE: MpsiMasl IEpeceueHue ABYX
IUIOCKOCTEH; B3aMMHOE PACIOI0XKEHUE MPSIMON U TIOCKOCTH; YroJl MEXAY NMPSAMOM U MIOCKOCTBIO.
YcioBus napauieTbHOCTU U MePIEeHANKYIIPHOCTH MPSMOI U MIOCKOCTH.

Pa3znen 4. «BBeaenne B MaTeMaTHYECKHHA AaHAJIN3.

4.1. Tlomsarue cnoxHOW ¢GyHKIMU. TeopemMa O MPOW3BOMHON CIIOKHON (yHKIMH (C
JI0Ka3aTeIbCTBOM).

4.2. Ilpon3BoHas CTENIEHHON (YHKIUH (C BBIBOIOM).

4.3. Tlousatue oOpatHoit ¢yuknuu. Teopema o mnpousBoaHON oOpatHON (yHKUIKMK (C
JIOKa3aTEeIbCTBOM).

4.4. llpenen ¢pynkunn. OTHOCTOPOHHUE Mpeiebl (PYHKIMH, UX CBSA3b C MPeeoM (PYHKIUH.

4.5. beckoHeyHO MaJble U OECKOHEUHO OoJbIINe (PYHKIUHU, UX CBOMCTBA (C 10KAa3aTEIBLCTBOM).

4.6. CpaBHeHuHe OECKOHEYHO OOJbIIMX U OecKOHEYHO ManbiXx QyHkuui. CBoiicTBa
HKBUBAJIEHTHBIX OECKOHEYHO MaJIbIX (QYHKIUH.

4.7. TeopeMa o cBsi3u QYHKIMH, €€ Ipesena U 6ECKOHEUHO MaJIOH.

4.8. TeopeMmsl o nipeenax GyHKIH (C TOKA3aTEIIbCTBOM).

4.9. IlonsATHE MaTEMAaTUYECKOW HEONPEAEIeHHOCTHU. [1epBblil 3aMedaTeabHbIi IPEIE.

4.10. beckoHeuHo Maible (QYHKIMM M UX CBOWCTBa (C Jl0Ka3aTeiabCcTBOM). Bropoit
3aMeuaTelIbHbIN Npeaed.

4.11. HempepbiBHass B Touke (QyHKUusA. OJHOCTOPOHHSAS HENPEPHIBHOCTh U €€ CBS3b C
HENPEPBIBHOCTBIO B TOUKE.

4.12. Touka paspsiBa ¢pyHkuuu. Kinaccuukanus Touek pa3pbipa.

4.13. AcuMnTOTHI rpaduKa QyHKIIUH.

4.14. CaoiicTBa HempepbIBHBIX Ha oTpe3ke (pyHkuuil. Teopemsbr Komu (¢ moka3arenscTBOM).
HX TeoMeTpUYEeCKUN CMBICII.

4.15. CaoiicTBa HempepbIBHBIX Ha oTpe3ke (ynkuuid. Teopembl Beliepmitpacca, ux
TEOMETPUYECKUNA CMBICIT.

Paspnen 5. « luddepeHunanbHoe HCHUCTEHHE (PYHKIUN OJHOH IepPEeMEHHOID).

5.1. OmnpeneneHue MNpPOU3BOJHOM, €€ TEOMETPUYECKHMII M MEXaHWYECKUW  CMBICIL.
JIeBOCTOPOHHSIS M TPABOCTOPOHHSISI TPOU3BO/IHBIC, UX CBSI3b C IPOU3BOJAHOM (DYHKIIMM B TOUKE.

52. Teopema o0 cBs3u auddepeHIUPYEMOCTH UM HEMPEephIBHOCTH  QyHKIMH  (C
JI0Ka3aTeIbCTBOM).

5.3. ubdepenuman ¢yHKIMUA, €ro TeoMeTpuueckuii cMmbici. JuddepeHnuan cymmsl,
NPOM3BEACHUS, YACTHOTO ABYX QyHKUUH. [IuddepeHnnansl BBICIINX MTOPSIKOB.



5.4. Teopembl O TPOU3BOAHBIX CYMMBI, MPOW3BEICHHUS W YAaCTHOTO ABYX QYHKIHHA (C
JI0KQ3aTeIIbCTBOM).

5.5. Teopembl O TPOWU3BOAHBIX CYMMBI, MPOMW3BEICHHUS W YAaCTHOTO ABYX QYHKIHMHA (C
JI0Ka3aTe’abcTBOM). [Ipon3BogHBIC HEKOTOPBIX (DYHKIIHIA (C BEIBOJIOM).

5.6. 'eoMeTpuYeCKU 1 MEXaHUIECKUN CMBICI TPou3BOAHON. JuddhepennumpoBanue GyHKIIHUH,
3a/IaHHBIX HESIBHO U MTapaMETPUUECKH.

5.7. Teopema depma (¢ moKa3aTeIbCTBOM). Ee TeoMeTpruyecKuii CMBICIT.

5.8. Teopema Poms (¢ gokazarensctBoM). Ee reomeTprueckuii CMBICIL.

5.9. Teopema Jlarpanxa (¢ qokaszarenbcTBoM). Ee reomerpudeckuii cmbici. Teopema Komn.

5.10. Maremarudeckue HeonpeaeneHHOcTU. I[IpaBuno Jlomurans. IlpaBwia packpbiTHs
HEONPEIEIEHHOCTEM.

5.11.  Monoronnsie  ¢yHKuuu. I[Ipu3HaKk  MOHOTOHHOCTH (C  JIOKA3aTEIbCTBOM).
I'eomMeTpudeCKUd CMBICII.

5.12. Omnpenenennss MakcuMyMa W MUHHMyMa (yHknuu. McciemoBaHue Ha 3KCTPEMYM C
IIOMOILBIO IIEPBOU IPOU3BOJHOM.

5.13. IlonsATHa MakcuMymMa 1 MUHUMYMa QyHKIUU. MccnenoBanre Ha SKCTPEMYM C TTIOMOIIBIO
BTOPOU ITPOU3BOJHOM.

5.14. Onpenenenus BbIMYKIOCTH, BOTHYTOCTH M TOYEK neperuda rpaduka GyHKIUH.
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Paznen 15. «MaTtemaTu4yeckasi CTAaTUCTUKAY.

15.1. IIpemMer maTeMaTHUeCKON CTaTUCTUKHU. [eHepaiabHash COBOKYMHOCTb. BriOopka.
Craructuueckuii psa. OMnupudeckoe pactpeneneHue. [lonuron u rucrorpamma.

15.2. HucnoBble XapaKTepUCTUKU: CpeHEE 3HaUCHUE, pa30poc; MeTo bl ux pacuera. CrocoObl
0T00pa, 00eCTIeYNBAIOIINE PEIPE3EHTATUBHOCTD BEIOOPKH.

15.3. TodeuHble W UHTEPBAJIbHBIC OLIEHKH MApPaMETPOB pacIpeleieHus] IO BBIOOPKE.
HecmemeHHOCTh, COCTOSTENBHOCTD, A((PEKTUBHOCTH OLICHKHU. [loBepHTeNbHAas BEPOSTHOCTh H
JIOBEPUTENbHBIA NHTEPBAJ.

15.4. JloBepuTenbHble HHTEPBAJIbI JUIsl TApAMETPOB HOPMAJIBHO PACIIPEIETICHHON CIly4aiiHON
BEJIMYUHBI.

15.5. Cratuctuueckast npoepka runore3. OmmoOKu nepBoro 1 BTOpOro poja.

15.6. Kpurepuii cornacus [lupcona. IIpoBepka rumore3sl 0 BHAE 3aKOHA pacHpelleieHUsI.
[TpoBepka rumoTessl O PaBEHCTBE AMUCIEPCHM ABYX HOPMAJIBHO paclpeAesieHHBIX IeHepaabHBIX
COBOKYITHOCTEM.

Pa3nea 16. «O0pa0doTKa ONBITHBIX JAHHBIX CHCTEMBbI CJIYYaiiHBIX BeJIMYHH. JJICMEHTBI
TeOpHUH KOppeJsiuiD).

16.1. Koo duuuneHT Koppeisiiuu, KOppeasUOHHOe OTHOIEHUE, UX CBOWCTBa. JIuHelHas u
HeNMHelHas koppemsinuu. OneHka TecHOTHI ¢Bs3u CB.

16.2. Perpeccun. YpaBHEHHE JMHUU perpeccud. BbiOOpouHbIil KOA()PHUIUEHT KOppersuuy,
ypaBHEHUE JTUHEUHOU perpeccuu. KoppensainoHHOe OTHOIIICHHE.

Paznen 17. «Cuyuaiinbie npoueccol. lHlenn MapkoBay.

17.1. MapkoBckue ciydaiiHble Mpolecchl. MapKOBCKMII mpolecc ¢ JUCKPETHBIMHU
coctosiHUAMU. ['pad 1 pazmedeHHbIi rpad COCTOSIHUM.

17.2. Knaccudukanus coOCTOSTHUI.

17.3. MapkoBckue ciy4yaiiHple mOpouecchl (Lenu) C JUCKPETHbIM BpeMeHeM. Marpuna
NEePeXOAHbIX BEPOSITHOCTEH M pa3MedeHHbIH rpad cocrossHuid. [lepexonnbie BeposTHOocTH 3a k
nraroB. Pacnipenenenue BepositHocTel nocie k maros. CranimoHapHOE pacnpeieieHue.

17.4. MapKOBCKMI MpOLECC € AUCKPETHBIMH COCTOSHUSIMH M HENPEPBIBHBIM BPEMEHEM.
Martpuiia ”HTEHCUBHOCTEH Mepexo/10B U pa3MedeHHbIN rpad coctosHuil. Cuctemsl Konmoroposa.



[IpenenpHblii cTaMOHAPHBIA pexkuM. CTallMOHApHOE pachpeaesneHue BepositHocTel. [IpenenbHoe
(punansHOE) pacnpeneneHue BeposTHOCTeH. [Ipomece rubenu u pa3MHOKEHUSL.
17.5. Tlotok coOwITHiA. [IpocTeiimumii myaCCOHOBCKUM MOTOK TPeOOBaHUIA.

Pa3znen 18. «OcHOBBI Teopuu cucTeM MaccoBoro oociay;kuBanus (CMO)».

18.1. OcnoBusie noustus 0 CMO, knaccuduxanus CMO. OcHoBable xapakrepuctuku CMO
U CBSI3U M@Ky HUMH.

18.2. Tlonstuss o BxonsameM u BeIxogsuiem mnotoke. [lotoku Ilyaccona, Dpnanra, c
OTpaHUYEHHBIM IOCIIECHCTBHEM.

18.3 CMO c¢ oTkazamu, C OrpaHHYECHHOM M HEOrpaHUYECHHOW ouepenpto. Ilokazarenu
3¢ (HeKTHBHOCTH.

18.4. CMO c orpaHuueHHBIM BpeMeHeM oxunanus. 3amkHyTele CMO. Ilokaszarenu
3¢ (HEeKTHBHOCTH.

3.7 IlepeyeHb TUMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K 32UeTy
(171 OTIIEHKH YMEHUI)

a=3i+4j+5k b=4i+5j-3k

1. J{aHBI BEKTOPBI . Halitn: yron mexxy BekTopamu a
ub.
i ] M,(-1,2,-3)
2. Hammcarte ypaBHEHHE NpSMOH, MPOXOMALICH 4Yepe3 TOUKY [1apaJUICIIbHO
BEKTOPY a=1{2-13}
3. CocTaBUTh ypaBHEHHE KacaTelbHOH K KpUBOM y=~l-4x B TOUKE M0(2’3) .
2X+3y+4z=9,
4y +11z =1,
4. Pemmtb cucremy Ix=5y=-1

3.8 IlepevyeHb THNOBBIX MPAKTHYECKHUX 3aJaHUH K 3a4eTy
(217151 OLIEHKH HABBIKOB U (MJIM) OTIBITA 1€ATEIHHOCTH)

1. Jan craructuueckuil psan npusHaka X. BbABHHYTH THNOTE3y O pacnpeneneHuu
TeHepaJbHON COBOKYMHOCTH MO BBIOOPOYHBIM JIaHHBIM € MoMolIbio Kputepus Ilupcona
npu ypoBHe 3HaunMoctd a.=0.01.

Xi 3 4 5 6 / 8 9
ni 3 9 19 36 17 8 2
2.J1aH cTaTUCTUYECKUH psij Tpu3HaKa X. BeIIBUHYTH TUIIOTE3Y O pacHpeie/eHMH TeHepalbHOM
COBOKYITHOCTH 10 BHIOOPOYHBIM JJAaHHBIM C MOMOIIbI0 KpuTepus [IupcoHa npu ypoBHE 3HaYMMOCTH

a=0.01.

Qji-aj+1 11-13 13-15 15-17 17-19 19-21 21-23 23-25

N 8 12 23 35 21 14 10
3. Hyxnast undopmalivs 3anucaHa Ha OJHOM U3 TPeX MarHUTHBIX JIGHT C BEPOSTHOCTBIO: IS
niepBoii - 0,4; ns Bropoit - 0,3; mist Tpetbeit - 0,5. OnpenenuTs BEpOSTHOCTb TOTO, YTO HU HA OJTHOU
JICHTE 3TOW MH(OPMAIIUU HET.
4. Jlan psig pacupeesieHus ciaydailHol BeIMUrHbl X:

Haiitu :

X

0

1

2

4

0,729

0,243

0,027

0,001

m, D, o, P(05<x<295)



3.9 llepeyeHb TeOpeTHYECKUX BOMPOCOB K IK3aAMEHY
(st OLIEHKY 3HAHUI)
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Pa3znen 6. «MHTerpasibHoe ncYUciaeHue (PYHKIMU OHOI MepeMeHHOn.

6.1. [TlepBooOpazHas u ee cBoricTBa. OCHOBHAs Te€OpeMa HHTETPAIbHOTO UCUUCIICHUS.

6.2. HeonpeneneHHbI HHTETPA U €r0 CBONCTBA.

6.3. Ilpocreiimmme mnpueMbl WHTETPUPOBAaHUSA. 3aMeHa IIEPEMEHHOM B HEOIPEIeICHHOM
uHTerpaie. luTerpupoBaHue 1mo 4actsim.

6.4. BbIBOJ HHTETPAJIOB OCHOBHBIX JI€MEHTAPHBIX (DYHKITHIA.

6.5. aTerpupoBanue parmoOHAIBHBIX IPOOCH.

6.6. aTerpupoBaHne TPUrOHOMETPUYECKHX U (EepEeHITNAIOB.

6.7. UnTerpupoBanyue HEKOTOPBIX UPPALIMOHATIBHOCTEH.

6.8. 3agaun, TpUBOASIINE K MOHITHIO ONPEIACICHHOr0 nHTerpana. OnpeneneHHblil HHTerpall,
KaK Mpeaen HMHTErpajbHBIX CcyMM. ['eoMeTpuyecKuid M MEXaHHMYECKHH CMBICH OMpPEIeIICHHOTO
MHTETpasa.

6.9. OCHOBHBIE CBOMCTBA OINPEACICHHOT0 HHTErpaia. Teopema 0 CpeIHEM.

6.10. UnTerpan ¢ nepeMeHHbIM BEpXHUM IIpeneiaoM u ero cpoiictBa. ®opmyna HeroToHa-
JleliOHMLIA.

6.11. BpluuciieHne ONpeNeNeHHbIX HHTErpajioB. 3aME€HAa IEPEMEHHBIX B OIPECICHHOM
uHTerpaie. lHTerpupoBaHue mo 4actsim.

6.12. T'eomeTpuueckue ¥ MEXaHUUYECKHE NPWIOKEHHUS OMNPEIEIECHHOTO HWHTEerpasa.
Brraucnenue JMHbBL AyTH, TUiomaau Gurypsl, o0beMa u MOBEpXHOCTH Tena BpameHus. [IyTs npu
IPSIMOJIMHEHHOM HEPaBHOMEPHOM JIBH)KEHUH, pab0Ta IEPEMEHHOM CUJIBL.

6.13. HecoOcTBeHHble HHTErpaibl MepBOro pojaa (Mo OECKOHEUHOMY MPOMEXKYTKY):
OIpeziesIeHue, CXOIMMOCTb, CBOMCTBA, BHIUUCIICHHE.

6.14. HecoOcTBeHHbIE HHTErpajbl BTOPOro poja (OT HEOTpaHUYEHHOW (PYHKIHHU):
orpeziesieHue, CX0IMMOCTb, CBOMCTBA, BHIUHUCIICHHE.

Paznen 7. «IuddepeHunanbHoe HCHUCIEeHHE (PYHKIUH HECKOJBKHUX IepEeMEHHbBIX».

7.1. TlonatTne (QYHKIUM HECKOJBKHMX IepeMeHHbIX. OO0nacTb omnpeaeraeHus W 3HAuYCHU.
I'paduku. IloBepxHoctu 2-ro nopsaka. llununapuueckue u KoHMYeckue nosepxHocTu. llpenen,
HENPEPbIBHOCTD.

7.2. YacTHble TpHpalIeHUs, YacTHBIE NPOM3BOAHBIC. YacCTHBIE NPOM3BOIHBIE BBICIINX
nopsiakoB. TeopeMa 0O HE3aBUCHUMOCTH pe3yibTarta AudQepeHIUpoBaHUS OT  MOpsAIKa
b hepeHIMpOoBaHUS.

7.3. MuddepenunpyeMocTs (YHKIHHU HECKOJIBKUX MEpeMEeHHbIX. JlOoCTaTOuHbIE YCIOBUS
T hepeHIMPYEMOCTH.

7.4. ITonHoe mpupalieHue, noaHel aAuddepennnan, ero cBia3b ¢ YaCTHBIMU MPOU3BOJTHBIMH.
['eomerpuueckuii cmbici moiaHOro nuddepenHimana GyHKIUN IBYX NMepeMeHHbIX. HBapuanTHas
dopma muddepennmana npuMmeHeHue auddepeHMANTa K TPHUOIMKEHHBIM BBIYUCICHHUSIM.
JuddepeHnmrpoBanue CI0KHBIX, HEIBHBIX (YHKIINH HECKOIBKHIX TIEPEMEHHBIX.

7.5. Incddepeniinanbl BHICIIUX MOPSAKOB.

7.6. DKCTpeMyMBI QYHKINI HECKOJIBKHX TIepeMEeHHBIX. HeoOX0TuMble U I0CTaTOYHBIE YCIOBHUS
CYIIECTBOBAHMU.

7.7. YcnoBHbI 3kcTpemMyM. Meron muHoxuteneit Jlarpamxa. Hambomnbiiee u HanMeHblee
3Ha4YeHUs QYHKIHU B 3aMKHYTOH 00JIacTH.

7.8. CxansipHOE TI0JIe, TOBEPXHOCTH H JIMHUU PABHOTO ypoBHS. [Ipon3Bo/IHAS 110 HAITPABICHHIO.
['panueHT CKaJIpHOTO MOJIs, €r0 MHBApUAHTHOE OIpe/esieHNe, CBOMCTBA. Y paBHEHUE KacaTelbHOU
¥ HOPMaJIH K TOBEPXHOCTH.

Paspnen 8. «MHTerpasbHoe ucuncieHue GyHKUMA HECKOJIbKUX MepPeMEeHHBbIX».



8.1. OOmas cxema wuHterpana. I[lonarue paBoitHoro wuHTerpana. HeoOxomumoe ycioBue
uHTerpupyemocTr. Knaccel nnTerpupyemsix GpyHkiumi. MexaHnueckuil, reOMeTpUYECKUil CMbICIT.

8.2. JIBoitHOI1 MHTErpall, €ro CBOMCTBA, BHIYUCICHUE B JCKAPTOBBIX KoopAuHAT. [Ipunoxenus
JIBOMHBIX UHTErpajoB. 3aMEHA IEPEMEHHBIX B IBOMHOM HHTETpAJIE.

8.3. KpuBonuHeliHble MHTErpajibl MEPBOrO U BTOPOrO pPOJAA, MX CBOWMCTBA, BBIYHMCIICHUE,
IPUJIOKEHUS.

Paznen 9. «KommiiekcHblie ynciiay.

9.1. KommnekcHble yncina. JledcTBUs HaJ KOMILJIEKCHBIMU YHCIIaMu B ajireOpandeckoit hopme.

9.2. Kommuiekcuble yncina. JlelicTBUsS HaJl KOMIUIEKCHBIMHM YHCIAaMU B TPUTOHOMETPUYECKON
dopme.

9.3. KommnekcHbie yncina. JlelcTBus HaJl KOMIUIEKCHBIMU YHCIIaMU B TIOKa3aTeJIbHOHN (opMe.

9.4. KommiekcHble uncina. [ 'eoMmeTprudeckoe n300paxeHne KOMILIEKCHOTO YHucia. APryMEeHT U
MOJ1yJIb KOMIUJIEKCHOTO YHCIIA.

Paznen 10. «/{udpepennuanbHbie ypaBHEHHD».

10.1. OcHoBHble TOHATHUS Teopuu U epeHIUATBEHBIX YpaBHEHUN: au(depeHInanbHOe
YpaBHEHHE U €ro TOPSJIOK, pelIeHue, NHTeTpajibHask KpUBasi, YaCTHOE M 00Iee pemeHue, ocodoe
peleHue.

10.2. 3agava Komm mis muddepenumanbHoro ypaBHeHus: 1-ro mopsiika, reoMeTpudeckKast
uHTepIpeTanus. Teopema CylecTBOBaHUS U €AMHCTBEHHOCTH pemieHus 3aaauu Kommu. [Tonsitue
Y4acTHOTO, 00IIEro, 0co00ro PEeUICHHUS.

10.3. Iuddepennmanbapie ypaBHEHUS IEPBOTO MOPSJIKA: C PA3ISISIOIIUMUCS IEPEMEHHBIMH,
OJTHOPOJIHBIE, THHEHHBIE, BepHyITH, B OTHBIX TU(QepeHratax.

10.4. Juddepennumanbupie ypaBHEHHs] BbICIIMX TopsAakoB. 3amada Komm. Teopema
CYLIECTBOBaHMsI M €AMHCTBEHHOCTH pemieHusa 3azaun Komm. YactHoe u obliee pelieHue.
['eomeTpuueckass uHTeprpetauus 3aaauun Komm s nuddepeHnanibHOro ypaBHEHUST BTOPOTO
HOpsAJIKA.

10.5. [Juddepennmanbupie ypaBHEHHS BBICIIUX MOPAIKOB, JIOMYCKAIOIIUE TMOHMWKEHHE
NOpsAIKA.

10.6. Jluneiinsle nuddepenuuansusie ogHopoausie (JIOAY) u neomHopoausie (JIHAY)
ypaBHEHUSI BBICHIMX MOPSAAKOB. DyHIaMEHTalbHasg cucTemMa pemeHuil. JIMHeHO 3aBUCHMBIE,
He3aBucuMble GyHkiuu. Onpenenurens Bponckoro. Ctpykrypa obmero pemenus JIOY.

10.7. JIOAY c mnocrossHHBIME Kod(¢uimentamu. Metox Diinepa XapaKTepUCTUYECKOTO
MHorowieHa. @yHaaMeHTalbHas CUCTEMa PELIeHUH, o011ee peleHue.

10.8. JIHAY. Crtpykrypa obmiero perieHus. MeTo Bapualliu MPOU3BOJILHBIX TTOCTOSIHHBIX
(JIarpamxa).

10.9. JIHAY c¢ mnocrosHHbiMH Kod(duumenramu. OOmee pemenue. MeTox Bapuanuu
(JIarpam:xa) mpou3BOJIbHBIX MOCTOSIHHBIX. HaxokIeHNEe YaCTHOTO PEIIeHus 1O BUAY IPABON YacTH
(MeTo HeomnpeieIeHHBIX KOA(DPUIIUEHTOB).

10.10. Cuctems! nuddepeHnalbHbIX YpaBHEHUI: 001ee 1 yacTHOe pelieHue, 3a1ada Ko,
KaHOHMYecKas U HopMmanbHas cucteMbl. Cuctemsl JIOY ¢ nocrossHabME KOdd Purmentamu. Meron
Olinepa.

3 cemecTp

Pazgen 11. «Paabi».

11.1. YwucnoBbie psabl: OCHOBHBIC MOHSTHS, OTPE30K, OCTATOK psija, YaCTHYHBIE CYMMBI,
CXOAMMOCTh, cyMMa psna. HeoOxoaumoe ycimoBHe cXOAMMOCTH psna. JlocTarouHble NMpU3HAKU
CXOIUMOCTH: paauKkaidbHbli u uHTerpanbHblii Komm, [lamamGepa. Teopembl cpaBHEHUS.
3Hakouepenyomuecs paasl. AGCONMIOTHAs U yclloBHas cxoauMocTs. [Ipusnak Jlei6uuna. Teopema
00 ocTaTKax CXOASILErocs 3HaKOYEPeyIOIIErocs psja.

11.2. OynkuuMoHanmbHBIA psAA, o0xacTe cxomuMmocTH psaa. CremeHHble psiibl, 001acTh
CXOJIMMOCTH, PaJAuyC W HWHTepBan cxomuMocTu. Teopema AGens u Kommu-Anamapa. CpoiicTBa
CTETIEHHBIX PS/I0B.



11.3. Psan Teiinopa. Pa3nmoxeHuss OCHOBHBIX JJIEMEHTApPHBIX (DYHKIIUA B CTENEHHOW psI.
[IpuMeHeHHE CTENEHHBIX PsIOB K NPUOIMIKEHHBIM BBIYUCICHUSAM: TaOyaupoBaHue (YHKIHH,
BBIYHUCIICHHE OTPEICIICHHBIX HHTETPAJIOB, penieHne auddepeHnnanbHbIX ypaBHEHU.

Pa3znen 12. «Psiabl @ypbe».

12.1. Tpuronomerpuueckue psabl @ypoe. Paasr Oypre s GyHkuuit ¢ nepuonom 2m, ans
YETHBIX U HEYETHBIX (DYHKUIUH.

12.2. Paznoxenue ¢pynkuuii B pag @ypwe. Paznoxenne 4eTHBIX U HEUETHBIX ()YHKIIUH.

12.3. Panpr ®ypere nns GyHKOHA ¢ TPOM3BOJIBHBIM TMEpUoaAOM 21, Il HENEPHOIUYECKUX

byHKIMHA

Pa3nen 13. «/luckpeTHasi MaTeMaTHKA.

13.1. IuckpeTHass MaTeMaTUKa: 3JIEMEHTBI TEOPUU MHOXKECTB B KoMOnHaTopuku. CirydaiiHbie
coObITHsA. Anredpa COOBITHIA.

13.2. DnemeHThI KOMOUHATOPUKH. AnreOpa CirydalfHbIX COOBITHI.

Pa3nea 14. «Teopusi BeposiTHOCTEID).

14.1. Tlpeamer TeopuHu BepoOSITHOCTEH. DneMeHThl KomMOuHaTopuku. CiydailHble COOBITHS,
NeMCTBUSL HAJl HUMH W KJacCHU(UKanus B TEPMUHAX TEOPUH BEPOATHOCTEH M TEOPHUH MHOMKECTB.
Anrebpa coObITHI 1 €e OCHOBHBIE 3aKOHBI.

14.2. Pa3nuuHble MOIXOABI K OIPENEICHUIO BEPOSTHOCTH coObITHi. YacTroTa COOBITHIA.
Knaccuueckoe, CTaTUCTHUYECKOE OIpeJesieHUe BEpOSTHOCTH. I['eoMeTpuyeckas BEpOSITHOCTb.
CBolicTBa BEpOATHOCTH.

14.3. CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl CI0KEHUS BEPOSITHOCTEH.

14.4. YcnoBHast BEpOSITHOCTh. 3aBUCUMbBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl YMHOKEHHUSI.

14.5. ®opmyna nonnoi BepositHocTu. Dopmynbl baiieca.

14.6. BeposATHOCTH MOSIBICHUS XOTSI OBl OJTHOTO COOBITHS.

14.7. TlocnemoBaTenbHOCTh HE3aBUCUMBIX HcmbITaHui bepuymmm. ®opmyna bepuymim.
[Ipenenbubie Teopembl B cxeme bepuymnu: dopmyna Ilyaccona, nokanpHass W WHTErpajbHas
TeopeMmbl MyaBpa-Jlannaca. CBoiicta ¢pynkumii 'aycca u Jlannaca.

14.8. HauBeposiTHE#i1IIee YMCIIO HACTYTUICHUS! COOBITHIA.

14.9. OTkI0HEHHE YacTOThI OT BEPOSATHOCTH COOBITHH.

14.10. Cnryuaitabie Benmmuunbl (CB). @opmbl 3aKk0HA pacpeiesieHHs TUCKPETHOM CirydaitHOM
BenmnunHbl  (JICB): psn u  MHOrOyroibHMK pacmpeaeneHus, (QyHKIMS —paclpeleneHus,
aHanuTHdeckoe 3anaHue. PopMmbl 3aKOHA paCHpPENENICHUs HENPEPBIBHOM CIIy4allHON BEIWYUHBI
(HCB): ¢pyHKIIMM U IIIOTHOCTH pacipeaeeHnsl, UX CMBICII, CBOMCTBA.

14.11. OcHoBHble uuncioBble Xxapakrepuctukn CB: Moma, MenuaHa, MaTeMaTHYeCcKOe
oxunaHue, aucnepcus. X cBOMCTBa, BBIYMCIMTENbHbIE (OPMYNbI, CTATUCTHUYECKUH U
MexaHuyeckuit cmbici. BepostHocTs CB npuHATE KOHKPETHOE 3HAYEHHE U MONACTh B UHTEPBa.

14.12. HavanbHble M LEHTpaJbHbIE MOMEHTHI BBICIIUX MOPAIKOB. DKcIece U KOI(PPUIMEHT
aCUMMETpHHU.

14.13. Knaccuueckue 3akonbl pacnpeaenenus JJCB: Gunomuanbshseiid, [Tyaccona (3akoH peakux
ABJIEHUI), TEOMETPUYECKOe W  TUIEepreoMeTpuueckoe pacopeneneHue. X  ocHOBHBIE
xapaktepucTuku. [Ipumepsl 3a1a4, IPUBOAALINX K YKa3aHHBIM PAaCIpeeIeHHUsIM.

14.14. 3axonwsr pacnpenenenus HCB: paBHOMepHOe, mMOKa3aTeIbHOE pacIpeseicHHe,
HOpPMaJIbHBIA 3aKkoH pactpeneneHus. OcHoBHble xapakTepucTukd. Cdepa NPUMEHUMOCTH
YKa3aHHBIX 3aKOHOB.

14.15. BeposaTHOCTh MomajaHusi HOpMalbHO pactpeneneHHoi CB B 3amaHHbBIN HMHTEpBal.
IIpaBuio Tpex curm.

14.16. Pacnipenienenue DpinaHra u ero mpuMeHEHHe.

14.17. 3akon Oospmux uucen. HepaBeHCTBO m Teopema UeObimeBa, TeopeMbl bepHymm,
ITyaccona, Mapkosa, JIsnyHosa.

3.10 ITepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKHUX 32JaHUH K IK3aMEHY



(U1 OLIEHKH YMEHUIN)

1. Hyxnast mHpopMaIus 3amnrcana Ha OJJHOM M3 TPEX MArHUTHBIX JICHT C BEPOSTHOCTHIO: IS
niepBoii - 0,4; nis Bropoit - 0,3; miist Tpetbeit - 0,5. Onpenenuts BEpOSTHOCTb TOT0, YTO HU HA OJTHOU
JICHTE 3TO MH(pOpPMAIIUU HET.

2. [laH psia pactipeiesieHusl CITy9aifHOW BeJTMYUHBI X:

X 0 1 2 3
y 2 0,729 0,243 0,027 0,001

m, D, o, P(05<x<295)

Haiitu : X’ X1 .

3.11 IlepeyeHb THUNOBBIX NPAKTHYECKHUX 32/IaHUI K IK3aMeHY
(V11 OLICHKU HABBIKOB U (JIN) OIIBITA JIESTEILHOCTH)

2 2
y z= In(x +y ) AA,
1. HaI/I,I[I/ITC CKOPOCTb U3MCHCHUS CKAJLAPHOI'O ITOJIA B HAIIpaBJICHUHN BCKTOpa

: A1(3’2)’ AQ(G’_Z) Haiinute HanGoBIIYI0 CKOPOCTh U3MEHEHUS CKAJISIPHOTO 1OJISI B TOUKE Al

,0°1 o’z ,0%
oy X' —+ 2xy8 +y —=
2. s pynxmun £ = X€ X IIPOBEPHTE COOTHOIIEHUE 2 X oy
—2X
y'+4y'+4y =

-
1. Pemute nuddepennuansuoe ypaBHeHNHE X

2. Wzpenue mpoBepsieTcsi Ha CTaHAAPTHOCTh OJHUM W3 JIBYX TOBapOBEIOB. BeposTHOCTH
TOTO, YTO H3JEIHUE IMOMaJIeT K rmepBoMy ToBapoBeny paHa 0,55, a ko BTropomy- 0,45.
BeposTHOCTh TOTO, YTO CTaHAAPTHOE W3JeNe OyneT MPU3HAHO CTAaHJAPTHBIM TEPBHIM
toBapoBesoM paBHa 0,9, a BropeiM - 0,98. CranmapTHOE HU3/€INE MPHU MPOBEPKE OBLIO
NPU3HAHO CTaHAApPTHBHIM. HallTh BEpOATHOCTH TOTO, YTO W3JIEJHE MPOBEPUT BTOPOU
TOBAapOBE/I.



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3Yy/IbTaTOB O0YUYEHHUs C IOMOIIBIO OLEHOYHBIX CPEJCTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HaunmeHoBanne
OLEHOUHOrO Omnucanns Nponeaypsl IPOBEACHUSI KOHTPOJIBHO-OIIEHOTHOTO MEPOIPHUSTHS U TIPOLIETYPHI
cpesicTBa OLICHWBAHUSA PE3yIbTATOB OOyUCHNSA
[IperonaBaTens HE MeHe, 4eM 3a JBe HeaelnHu A0 cpoka 3ammutel PI'P momken cooOdmmurth
KaxaoMmy oOydaromemycsi Homep BapuanTa PI'P. 3amanus PI'P BeIIOXKEHBI B 31€KTPOHHOU
nHpopMannonHo-oOpazoBatensHOH cpene Upl YIIC, noctynmHo# oOydatomemycs yepes ero
PacueTHo- ngHbIi kKabuaeT. PI'P nomkHa OBITH BBITIOTHEHA B yCTaHOBneHHLIuﬁ TIPENOaBaTeIeM CPOK 1
rpaduucckas pabota B COOTBETCTBUHM ¢ TpeOoBaHMsIMH K oopmienuto PI'P (TekcToBoii u rpaduueckoit qaczen),
(PTP) chopmynaupoBanHeiMH B [lonoxennn «TpeGoBaHus K O(OPMIICHHIO TEKCTOBOH H

rpaguyeckoil okymeHTauun. HopmokoHTponb» (B mocienHeit pemakuun). PIP B
Ha3HA4YCHHBIA CPOK CHATCs Ha NpoBepKy. Ecnu mpeaycmorpena ycrtHas 3amura PI'P, To
oOyuaromuiics 0OBSACHSET pelIeHNe 33/1ad, YKa3aHHbIX IPeroiaBaTesieM, U OTBEYaeT Ha ero
BOIIPOCHI

[TpenosaBarenb Ha YCTAHOBOYHOM 3aHSTUU JIOBOJUT JI0 OOYYAIOIIMXCSI: TEMBbI, KOJIMYECTBO
3amaHuii B KOHTPOJBbHON pabore. KoHTponbHas paboTa MOHKHA OBITH BBIMIOJHCHA B
YCTaHOBIICHHBIH CPOK M B COOTBETCTBUHM C TpaBWIaMU K OQOPMIICHHIO (TEKCTOBOH U
rpaduueckoii yacreit), chopmyarpoBaHHeiMU B [lonoxxennu «TpedoBanus K 0OPMIICHHIO
TEKCTOBOM W rpaduyeckoil JOKyMeHTauun. HOpMOKOHTpOJb» B TOCHETHEH pelakiuu.
BrimonHeHHass KOHTponbHast paboTa mepemaeTcss Ui TMPOBEPKH IMPETONaBaTeNio B
YCTaHOBIICHHBIE CPOKH. Ecim KOHTponbHas paboTa BBEINOJHEHAa HE B COOTBETCTBHU C
YKa3aHUSIMH WJIM HE B TIOJIHOM 00beMe, OHa BO3BpalIaeTcs Ha JopaboTKy

KonrponbHas padborta

JukraHt no opmyiam MpoBOJMTCS BO BpeMsl IPAKTUUECKHUX 3aHATHIH. Bo BpeMst npoBeaeHus
JUKTAaHTa I0JIb30BAThCA Y4eOHHKaMHM, CIIPABOYHHKAMHU, KOHCIIEKTaMH JIEKIUH, TeTpaasMu

ggg;i:;;o JUTSL TIPaKTUUECKHUX 3aHATHH He paspemieHo. [IpemogaBatens Ha NPaKTHUECKOM 3aHITHH,
MPEIIECTBYIOMIEM 3aHITHIO ITPOBEICHUS NWUKTAaHTa, JOBOAWUT 1O OOYYAIOUINXCS: TEMY,
KOJIMYECTBO 33aJJaHUN B TUKTAHTE, BPEMs BBHITIOJTHEHUS
3amuTa KOHCIIEKTOB, MPEAYCMOTPEHHBIX pabodeld mporpaMMoN TUCIUILIMHBL, TIPOBOTUTCS
BO BpeMsl MpakTUYeCKHMX 3aHaATud. [lpemomaBatenh Ha NPaKTUYECKOM 3aHATHH,
Koncmekr

MpESAMCCTBYIOMIEM 3aHATHIO HNPOBCACHUA KOHTPOJIA, AOBOJIUT 10 06yqa101u1/1xc;1: TEMY
KOHCIICKTOB 1 Tp€6OBaHI/I$[, MPEABABISICMBIC K UX BBIIIOJTHCHUIO U 3alUTC

I[J'ISI opraHusalii M MPOBCACHUA HpOMe)KyTOQHOﬁ arrecraliui COCTaBJIIAIOTCSA THUIIOBBIC
KOHTPOJIbHBIE 3aJJaHNS UM UHBIE MaTepHualibl, HEOOXOJMMBbIE /1JIs OLIEHKH 3HAHUM, yMEHU, HABBIKOB
U (WJIK) OMbITa IEATENbHOCTH, XapaKTePU3YIOLINX 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUN B IIpoliecce
OCBOCHMS 00pa30BaTEIbHON MPOrpaMMBbl.

HepequL TCOPCTUYCCKUX BOIPOCOB MW THUIIOBBIC IMPAKTUYCCKHE 3aJJaHUSA PA3HOTO YPOBHMA
CJIO)KHOCTH JJISi TMPOBEJEHHsI NMPOMEXKYTOUHOM arTecTalui OoOydaroluecs MOJy4aloT B Hayaje
ceMecTpa 4epe3 JJIEKTPOHHYI0 HH(OpMalmoHHO-o0pa3oBarenbHyo cpeny Hpl'YIIC (imuunbii
KaOWHET 00yJaronierocs).

Onucanue npoueayp NpoBeieHUsi MPOMEKYTOUHOI aTTecTauuu B (popMe 3a4eTa
U OCHUBAHHUA PE3YJIbLTATOB oﬁyqennﬂ
[Ipy mpoBeneHWH TPOMEXKYTOYHOW aTTecTalud B (opMe 3ayeTa MpernojaBaTellb MOKET
BOCIIOJIb30BaThCSI pe3yabTaTaMy TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TeueHHne cemectpa. C menbro
UCIIONIb30BaHUsl PE3yAbTATOB TEKYIIETO KOHTPOJS YCMEBAEMOCTH, MPEMOAaBaTeNb MOJCYUTHIBAET
CPEHIOI0 OIICHKY YPOBHS C(POPMHUPOBAHHOCTH KOMIIETCHIIMI oOOyd4aromerocs (CymMma OIIEHOK,
MOJTyYEHHBIX 00YUYaAIONIUMCS, IEIUTCS HA YHUCIIO OIICHOK).

IIIxaja 1 KpUTEPUHN OLICHUBAHNS YPOBHS C(hOPMHPOBAHHOCTH KOMIIETCHIUI B pe3yJbTarTe
U3y4YeHHsl IMCUMIIJIMHBI IPH NPOBeJeHUH MPOMEKYTOYHOMH aTTecTAUN
B (popMe 3a4eTa M0 pe3yJIbTATAM TEKYIIero KOHTPOJIA
(0e3 10MOJIHUTEIBHOI0 ATTECTAIIHOHHOT0 UCTIBITAHNS)
CpenHsisi O1leHKa YPOBHS | [IIxana ouennBanus




c(hOpMUPOBAHHOCTH KOMITCTCHIIU

0 Pe3yJIbTaTaM TEKYIIEro KOHTPOJIS
Ounenka ©He Menee 3,0 W HET HH OJHOU
HEYJOBJICTBOPUTEIFHOW  OHEHKH 10  TEKyIIeMy «3aYTCHOY
KOHTPOJIIO
Onenka wmenee 3,0 wim ToOdyd4eHa XOTS OBl OfHA
HEYJOBJICTBOPUTENIbHAS OIIEHKA TI0 TEKyIIeMy KOHTPOJIO

«HEC 3a4YTCHO»

Ecnm onenka ypoBHS chOpMUPOBAHHOCTH KOMIIETCHITUH OOydYaromIerocsi He COOTBETCTBYET
KpUTEpUSIM TMOJy4YeHUs 3adera Oe3 JIOMOJHUTEIBHOIO AaTTeCTAllMOHHOTO UCHBITaHUS, TO
MIPOMEKYTOUHAs aTTeCcTalusl MPOBOAUTCS B (OopMe cOoOECeIOBaHUsS IO MEePEYHI0 TEOPETHUYCCKHUX
BOIIPOCOB U TUTIOBBIX MPAKTUYCCKUX 3a/1a4 WK B (hOpME KOMIBIOTEPHOT'O TECTUPOBAHHUSL.

[IpomexxyTounas aTTecTanus B popMe 3a4eTa ¢ MPOBEICHUEM aTTECTAllMOHHOTO HCIIBITAaHUS
MPOXO/UT HA MOCJIEIHEM 3aHATUHU 10 JUCLUIIUHE.

[Ipu mpoBeneHWHM TPOMEKYTOUHOW arTecTanuu B (GopMe KOMITBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3adaHus GOpMHUPYETCs U3 POH/IA TECTOBBIX 3aIaHUM 110 JUCIUILTNHE CITYIaiiHBIM
o0pazom, Ho ¢ ycioBueM: 50 % 3agaHuil TOJDKHBI OBITH 3aJaHUSAMU OTKpBITOro TUIA U 50 % 3amanmuii
— 3aKPBITOTO THUIIA.

OnucaHue nmpoueayp NpoBeIeHUsi MPOMEKYTOUYHOI aTTecTalMU B (popMe IK3aMeHa
U OIIeHUBAHNS Pe3yJIbTATOB 00y4YeHHUsI
[Tpomexyrounas arrecranus B (hopMe dK3aMeHa MPOBOIUTCS ITyTEM YCTHOTO COOECEeIOBaHUS
1o OuJieTaM Win B opMe KOMITBIOTEPHOTO TECTHPOBAHUSI.

[Ipn mnpoBeAcHHM TNPOMEKYTOUHOW arTecTanmmu B ¢GopMe cobeceoBaHHUS OUIICTHI
COCTABJISIFOTCSL TAKUM 00pa3oM, YTOOBI KaXK/IbIH M3 HUX BKIIOYAT B ce0sl TCOPETUYCCKHE BOIPOCHI U
MPAKTUYCCKHEC 3a/IaHus.

buner comepkuT: JBa TEOPETHUECKUX BOIpOCAa ISl OLGHKM 3HaHWU. Teopermueckue
BOIIPOCHL BI)I6I/IpaIOTC$[ N3 IIEPCUHA BOIIPOCOB K 3K3aMCHY; ABa MMPAKTHUYCCKUX 3adaHUA: OAHO U3 HUX
JUIE OLEHKH YMEHHUH (BBIOMpAETCSl W3 TEPEUHs TUIOBBIX IMPOCTHIX MPAKTUYCCKUX 3allaHUi K
HK3aMEHY); JAPYroe MpaKTHYECKOE 3aJlaHu€ JJIsi OIEHKH HABBIKOB M (WJIM) OMBITa ACATEIHHOCTU
(BBIOMpAIOTCA W3 MEPEUHs TUMOBBIX MPAKTUYECKUX 3aJIaHUH K DK3aMEeHY).

Pacripenenieare TeOpeTHUECKUX BOMPOCOB M MPAKTHUSCKUX 3aJIAHUH 10 dK3aMCHAIIMOHHBIM
OusieTaM HaxOJUTCS B 3aKPBITOM JJIsi 00yJarommxcs Aoctymne. Pa3paboTaHHbIN KOMIUIEKT OUIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAI[MOHHO-00PAa30BaTEIbHYIO CpEay
HpI'VIIC, a xpanutcs Ha kadenpe-pazpaboTurke (pOHIOB OIEHOYHBIX CPEACTB.

Ha sx3amene oOyuaromuiicst 6epetr Omiier, I MOATOTOBKM OTBETAa HA YK3aMEHAIIMOHHBIN
Ouet o0yuaroniemMycs OTBOJUTCS BpeMs B mpenenax 45 MunyT. B mporiecce oTBeTa o0yyaronierocs
Ha BOIMPOCHI M 3a/IaHUs OMJIeTa, MPETO0/IaBaTe)Ib MOXKET 33/1aBaTh JOIOJTHUTEIHHBIC BOPOCHI.

Kaxnpiii Bompoc/3afganue Ouiieta OLEHUBAETCS MO YeThIpexOayibHON cucTeme, a aanee
BBIUUCIISICTCS cpefHee apu(METHUYECKOe OIICHOK, ITOJIYYCHHBIX 3a KaXKIbIi BOIPOC/3aJaHHUE.
Cpennee apudmMeTHUECKOE OLIEHOK OKPYTISETCS JI0 IEeNIOr0 MO MpaBUiiaM OKPYTICHHUS

[Ipn mpoBeneHUM MPOMEXKYTOUHOM aTTecTaluud B (OpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3aaHus GOpMUpPYeETCs U3 POH/IA TECTOBBIX 33IaHUM MO JUCIUILTHHE CITyIaiiHBIM
obpazom, Ho ¢ ycioBueM: 50 % 3agaHuil TOJDKHBI OBITH 3aIaHUSMHU OTKpBITOrO TUIA U 50 % 3amanmii
— 3aKpBITOTO THUIIA.

O0pa3en IK3aMeHALMOHHOTO ONJIeTa

YTBepxkaao:

T
rl OK3aMeHaNMOHHBINA Omier Ne 1
MPTYTIC. o JTUCIHHUILINHE «MaTeMaTHKa)»

20 -20
y4eOHbIi roj
1. Juddepenunansubie ypaBHeHUs. OCHOBHbIE MOHATHUS U ONPEICICHHUS.

2. HecobcTBeHHBIE HHTErpalibl OT HEOTPaHUYEHHBIX (DYHKIIHI (BTOPOTo pojia), UX CBOMCTBA.

3aBenyroumii kadenpon
«Matematukay» UpI'YIIC




= a(t —sin t),

3. Bprumciute  miomanb, — OTPaHUYEHHYIO  apKOW  ITUKIJIOHIBI

y= a(l - cost)

U ocsro OX.

x2+4y2+22=36

4, OHpGI{CJ’II/ITC IINIOCKOCTh, KacCaTCJIbHYI0 K IIOBEPXHOCTHU

X+y-z=0
HapauIeNbHY0 INI0OCKOCTU
5. Haiinure obuee pemenne audepeHInaIbHOrO YpaBHEHUS

y'=3y' +2y=e"*

u




