MMHHUCTEPCTBO OBPA3OBAHUS M HAYKH POCCUMCKOW ®EJEPALIAN

DenepanbHOe rOCYyI1apCTBEHHOE GrOKEeTHOE 00pazoBaTesbHOE YUpexKIeHHE
BBICIIIETO MPO(ecCHOHATLHOr0 00pa3oBaHus

«TOMCKMI I'OCYJIAPCTBEHHBIN YVHUBEPCUTET CUCTEM YITPABJIEHUS U
PATHOSJIEKTPOHUKHNTYCVYP)

HETYODYB e o par
J.r- UMNIVERSITY IpopekTop 1o yueGHoii paGore

JosyreasT noan HEAS 2NRKTROHMEH NOTHCkEK
Cepragaxar; lobcfala-52at-H45-aefl-5584d2fd4820
Brageaey: Tpoaw Maaen Cdmmosms
Dadcrearenas: ¢ 19001, 2016 no 15092019

PABOYAS IPOTPAMMA YYEBHOM JIUCIUATITNHBI
MATEMATHKA

YpoBeHb 0cHOBHOII 06pasoBaTebHoil nporpammbl AKAJIEMUYECKUIM BAKAJIABPUAT
HanpasJ/ieHusi MOAroTOBKH (CNeLHAIBHOCTH) 11.03.04 DiexTpoHHKA U HAHOIJIEKTPOHHKA

IMpopuap  «MHKPOIJIEKTPOHHKA H TBEPAOTE/IBHAS IEKTPOHHKA»

®opma ofyueHus ouHasx
®DakyabTer DiekTponHoit Texuukn (POT)
Kadeapa ®usuueckoit Dnekrponuku (P3)

Kype 1,2 Cemectp 1,2,3

YueOnblit niaan Habopa 2013, 2014, 2015 roa

Pacnpenenenne paboyero BpeMeHH:

—

— (o] L) -« w) -] [ ®© 2

=5 =" j=% =% j=" =" o =9 -} =
Ne Bujb1 yueGHol paGoTs g g g g g g g g & =

H H H H H H H H A =

@ @ = LI @ @ LT @

] Q o ] ] &) Q &} =
1. | Jlekunn 44 48 20 112 | yacoB
2. | JlaGopaTopHbie paboThbl . 4acoB
3. | MpakTHueckune 3aHATHS 64 72 34 170 | yacoB
4. | Kypcosoii npoext/padora (KPC) (ayauropHnas) 4acos
5. | Beero ayAMTOpPHBIX 3aHATHI (Cymma 1-4) | 108 | 120 54 282 | yacos
6. M3 Hux B uHTEpaKTHBHOI dopme | 22 22 10 54 | yacoB
7. | CamocrosiTesibHasi pabora cryaenTos (CPC) | 108 | 132 | 54 294 | yacoB
8. | Beero (6e3 3x3ameHa) (Cymma57) | 216 | 252 | 108 576 | yacos
9. | Camoct. paGoTa Ha MOAr0TOBKY, cAa4y 3K3aMeHa 36 36 36 108 | yacos
10, Ob6mas Tpya0eMKOCTh (Cymma89) | 252 | 288 | 144 684 | yacos

(B 3a4eTHBIX eIMHNLAX) 7 8 4 19 | 3ET

3ayer He NpenLyCMOTPEHO Juo. 3a4er He NpeaycMOTPEeHO
Jx3amen 1,2,3 cemectp

Tomek 2016
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Paccmotpena n ogoOpena Ha 3aceqanuu Kadeapbl
nporokon Ne 282  or « 18 » 4 2016

JIucr coryiacoBaHui
PaGouas mporpamma coctaBiieHa ¢ yueToM TpeGoBanuii ®enepanbpHoro I'ocy1apcTBEHHOTO
obpa3zoBarenpHOro cragaapTa Beicmero obpazopanus (PI'OC BO) no HanpaBieHHIO IOATOTOBKH
(cnenmanbrocti) 11.03.04 "DnexTpoHHKa M HAHOANEKTpPOHHKA", yTBepxkAeHHOro 12.03.2015r., Ne218

paccMOTpeHa U yTBepXkIeHa Ha 3acenaHuu kadeaper 18 ampens 2016 r., mporokon Ne 282

Pa3pabGoTunku IOUEHT Kadeapbl MaTEMaTHKU /%,‘ H.D. JIyruna
0
/ /
)
i = Wil
3aB. obecneunBarolei kapeapoit MaTeMaTHKH A ASEN A.JI. Mara3uHHHUKOBa

Pa6oyas nporpamma cornacoBana ¢ ¢GakyabTeToM, mpodUIMpyroel u BIIycKaromei kapeapamu
HAIIpaBJICHUS OATOTOBKY (CIIELHATbHOCTH).

Jlexan ®OT ;///()/ AWM. Boporun

/ 3aB. npopummpyromei kapenporr OO e /: / I1L.E. Tposn
3aB. BeIyckarome kapeapoit @3 i / IT.E. TposH
DKCIepTHl: ‘
npodeccop xadenpsl MaTEMaTUKH A7 A.A. EnsnioB
noueHT kadenpst PO U. W - H.A. Yucroenosa
2

CornacoeaHa Ha noprtane Ne 7924



1. Henu u 3apaun qucHumInHbl: GopMuUpoBaHUE MAaTEMAaTHUECKON KYJIbTYphl CTYJCHTOB, H3Yy4Y€HHUE
OCHOBHBIX MAaTE€MAaTHYECKUX TOHSITHI, WX B3aUMOCBS3M W PaA3BUTHUS, OBJIAJICHUE COBPEMEHHBIM
anmapaToM MaTeMaTHYeCcKOro aHalu3a MJid JaldbHEWIIero HCIOJb30BaHUA B JPYrux o0JacTsIxX
MaTeMaTHYECKOT0 3HAHUS U JUCIUIUIMHAX €CTECTBEHHOHAYYHOT'O COIEPIKaHMUS.

2. Mecro aucuuminnsl B cTpykrype OOII

HucuumnuHa «MaremaTuka» sBisieTcss 0a30BOM JHUCUUIUIMHOW B MaTEeMaTHMYECKOM U
€CTECTBCHHOHAYYHOM MHMKjIe. JlJis M3ydeHHss Kypca MaTeMaTHKH HEO0O0XO0IUMO 3HaHUE Kypca
MaTEeMaTHKHU cpeaHel mKoabl. OCBOCHHE MaTeMaTHKU HEOOXOIUMO ISl M3y4eHHs TUCHUILUIMH 0a30BOTO
uukna  «Puszukay, «@Pu3MKa  MONYNPOBOJHHKOBY»,  «MaremMaTHyeckoe  MOJECIMPOBAHHE U
MPOrpaMMUPOBAHKUE», a TAKXKE MPU HU3YUYEHUU IJUCIUIUIMH MPOodECCHOHANBHOTO LHUKIA, B y4eOHO-
HCCIIeIOBATEIILCKON M HAYIHO-HCCIICI0BATEIHCKOM padoTe.

3. TpeGoBanus K pe3yJibTaTaM 0CBOCHMS AU CHMIIIUHBI

BreimmyckHuK gomKeH 0071a1aTh CAeIyIOMUMUA KOMIETEHIUSIMHU:
OIIK-1 — «criocOOHOCTBIO MIPE/ICTABIATh a/IEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUM Hay4YHYIO KapTHUHY
MHUpa Ha OCHOBE 3HaHMsI OCHOBHBIX MOJIOKEHUH, 3aKOHOB U METOJI0B €CTECTBEHHbBIX HAYK U MAaTEMAaTUKH»
OIIK-2 — «cTIOCOOHOCTBIO BBISIBJISITh €CTECTBEHHOHAYYHYIO CYITHOCTh IPOOJIeM, BO3HUKAIOIINUX B XOJIC
npodeCCHOHATBHON 1EATENIbHOCTH, IPUBIEKATh ISl UX PEIIEHUs] COOTBETCTBYIOIIUI (PU3UKO-
MaTeMaTUYECKUN anmnapary

B pe3yabTaTe 0cCBOCHUSI TUCHMILINHBI 00yYaIOIMIACH JOJIKEH:
3namb: OCHOBHBIC TIOHSTHS, ONpEICICHUS U CBOHCTBA OOBEKTOB MATEMaTHYECKOTO AaHalu3a,
(hOpPMYITUPOBKH M JTI0KAa3aTEIBCTBA YTBEPIKIACHUN, METO/IbI UX JI0KA3aTEIbCTBA, BOBMOXHBIE WX CBSI3H U
MPWIOKEHUST B JPYIHX OO0JACTAX MaTeMaTHYEeCKOro 3HaHUS M AWCIMILIIMHAX €CTeCTBEHHOHAYYHOTO
COJIEpKAHUS.
Ymemsp: noxaspiBaTh MaTEMAaTHUYECKUE YTBEPXKIACHHUS, pelIaTh 3aJayd, MPUMEHATbh MaTeMaTUYECKUe
METOABI JJIi PpEHICHUS TMPaKTUYECKUX 3a7a4 B JPYrux oOOJaCTAX MAaTeMaTUYeCKOro 3HaHUS |
JUCLUIUIMHAX €CTECTBEHHOHAYYHOT'O COAEPKAHUS.
Bnraoemy: anmapatoM MaTeMaTUYECKOr0 aHAJIN3a, METOAAaMU JI0Ka3aTEIbCTBA YTBEPKICHUI, HABBIKAMHU
MPUMEHEHHUS OTOTO B IPYTUX 00IACTIX MATEMATUYECKOTO 3HAHUS M TUCITUTUIMHAX €CTECTBEHHOHAYYHOTO
CoIEepKaHUS.
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4. O0beM JUCHMILUIMHBI M BUIbI Y4eOHOH padoThl

OO1ias TpyI0eMKOCTh TUCUUILIHHBL cOCTaBisgeT 19  3a4eTHBIX eqUHUIIL.

Bun yueGHO# paboTh Beero 4acos CeMecTpsl
1 2 3
AyIUTOpPHBIE 3aHATHS (BCEr0) 284 108 120 54
B Tom unce: - - - - -
Jlexun 110 44 48 20
JlabopatopHsie padotsl (JIP)
[pakrryeckue 3ausTus (I13) 100 34 42 20
Cemunaps! (C) 12 6 6
Komnoksuymsi (K) 18 6 6 6
Kypcosoii mpoekt/(padoTa) (ayautopHasi Harpy3ka)
Jlpyaue 6udvi ayoumophoii pabomul
KoHTpostbHBIE paboTHI 44 18 18 8
CamocrosiTesibHasi padoTa (BCero) 292 108 132 54
B tom umcne: - - - - -
Kypcosoii npoext (paboTa) (camocrosiTenbHas paboTa)
PacuerHo-rpaduueckue paboThI
Pegepar
Jlpyeue 6udvl camocmosimensHoi pabomul
W3ydyeHue TeopeTHUECcKOro MaTepraa, moJroToBKa K 36 44 18
MPAKTUYCCKUAM 3aHITHIM
IToaroToBKa K ceMIHApaM, KOJUIOKBUYMaM 36 44 18
Peurenue 3a1a4. [1oIrotoBKa K KOHTPOJIbHBIM paboTam 36 44 18
By npoMexxyTOYHOH aTTecTaliy -3K3aMeH 108 36 36 36
OO0m1ast TPYTOEMKOCTh Yac 684 252 288 144
3auernpie Enuanne TpymoeMkocTa 19 7 8 4
5. Conep:xaHue TUCHUILINHBI
5.1. Pazgeanl AMCUMILIMHLI 1 BHABI 3AHATHI
. = 3 @
. S ) -3 OpMHpPYEM
N = | EE|EE|EOIREE £ s
HaumeHoBanue paszena JUCHHUILTAHEL = x| &§x| @& |5 & §F 8 | xommereHuu
n/n 5] Q = == S |88 3 o 2
= = o R a, O = S 5 u
= 2 (OK, TIK)
1. | Ompenpenurenu U MaTputibl. CHCTEMBI TMHEHHBIX 8 10 16 34 OIIK]1,
YpaBHEHHH. OIIK2
2. | DnemMeHTHI IMHEIHOW anreOphl: TIMHEHHbIe 6 8 18 32 OIIK1,
BEKTOPHBIC MTPOCTPAHCTBA, JIMHEHHBIE OTIEPATOPHI, OIIK2
KBaJIpaTU4HbIe (DOPMBI, TCH30PBI
3. | AnanmuTndeckast reoMeTpus 6 8 16 32 OIIK1,
OIIK2
4, BBeneHue B MaTeMaTUYECKUN aHaIN3 8 14 12 34 OIIK1,
OITK2
5. | HuddepenumansHoe HcuncaeHue GyHKIMU OJTHOH 6 6 12 24 OIIK1,
MIepeMEeHHON OIIK2
6. | duddepennpmansHoe ucuncieHne GyHKIUN MHOTHX | 4 6 12 22 OIIK1,
MIepEMEHHBIX OIIK2
7. | KoMmIuekcHbIe uncia 2 2 6 10 OIIK1,
OIIK2
8. | MHTerpansHOe ucunciienne QyHKIMH OJHOM 8 16 32 56 OIIK1,
IepeMEeHHO OIIK2
9. | UnrerpanbHOE HcUUCIeHHE QYHKIMY MHOTHX 10 18 20 48 OIIK1,
IIEPEMEHHBIX OIIK2
10. | OGbikHOBeHHBIE MU depeHInaNbHbIe ypaBHEHUS 8 14 22 44 OIIK1,
OITK2
11. | DneMeHTHI TeOpUH GYHKIMI KOMILIEKCHOM 6 8 18 32 OIIK1,
EPEMEHHOI OIIK2
12. | Paner 12 16 20 48 OIIK1,

a

CornacoBaHa Ha noptane N2 7924




OIIK2
13. | Tpuronomerpuueckue psaabl Pypbe U HHTErpal 4 4 18 26 OIIK1,
Dypse OIIK2
14. OnepannoHHOE UCUHUCTICHIE 4 6 18 28 OIIK1,
OIIK2
15. | CnyudaitHble coOBITHS. BeposTHOCTB. 2 3 4 9 OIIK1,
OIIK2
16. | OcHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH. 2 3 4 9 OIIK1,
OIIK2
17. | TloBTOpEHWME OTIBITOB. 2 4 4 10 OTIIK1,
OIIK2
18. | CnydaiiHble BeTMYMHBI U UX 3aKOHBI pacrnpeencHus. | 4 6 6 16 OIIK1,
OIIK2
19. | HekoTopsie 3aKOHBI PACIPEACICHHUS CIyIaliHBIX 2 4 6 12 OIIK1,
BEJIMYNH. OIIK2
20. | CucreMsl CiIy4ailHBIX BEIUYHH. 2 6 10 | 22 OIIK1,
OIIK2
21. | IlpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEH. 2 2 6 10 OIIK1,
OIIK2
22. | DaeMeHTH MAaTEMAaTHYECKON CTATHCTHKH. 2 4 4 10 OIIK1,
OIIK2
23. | O6paboTKa OIBITOB. 2 2 10 | 14 OIIK1,
OIIK2
5.2. Coaep:xkanue pa3aeoB TUCUMILIUHBI (110 JEKIUSIM)
dopMmupyembie
Ne | HaumenoBanue TpynoeMKoCTb
o/ pa3IeoB CopeprxaHue pas3eioB (uac.) KOMITETEHIIH
(OK, IIK)
Cemectp 1
1. | Onpenenurenu | Marpuipsl U aeiicTBus Han HuMH. OnpeaenuTeb nopsaka | 8 OIIK1, OIIK2
Y MaTpHLIBL. N, cBoicTtBa ompenenuresnss. MuHOp U anreOpanveckoe
CucreMbl JorosiHeHue. Beruncnenue ompenenurteneil.  OOparHas
JIMHEHHBIX MaTpHIa. CucremMbl JHHEHHBIX  anreOpanuecKux
YPaBHEHMH. YpaBHEHMH. Knaccudukarms CUCTEM. Teopema
Kponekepa-Kanennu. Pemenne omnpeneslieHHBIX CHCTEM.
Marpuunast Qopma 3amuMcu W MaTpUYHBIM  CHOCOO
pelieHHusT CUCTEM  JIMHEHHBIX  ypaBHeHM. Merton
Kpamepa, Meton I'aycca. Pemenue HeompeneneHHBIX
cucreMm. Ilonsarue 0o0Imero © YacTHOTO pEIICHUH.
OIHOpOIHBIE CUCTEMBI IMHEUHBIX YPaBHEHUH.
2. OneMeHTBI Jluneitnple mpoctpaHcTBa. JluHeiHO 3aBucumMble W | 6 OIIK1, OIIK2
JIMHEWHOU JIMHEWHO HE3aBUCHMbIE CHCTEMBbl BEKTOPOB. baszuc u
anreOpsI: KoopauHaThl. Panr Matpumel. Teopema o 0a3zucHOM
JIMHENHBIE MuHope. DyHKUMM B  JIMHEHHBIX IPOCTPAHCTBAX.
BEKTOPHbIE Jluneiinplii omepatop M ero marpuua. JlelictBus Hap
MPOCTPaHCTBA, JMHEHHBIMU OIEpaTOpaMu: CJIOKEHHE, YMHOXXECHUE Ha
JTUHEHHBIE ckamsip,  kommosurusa.  CoOCTBeHHBIE  4YuCiIa |
OTIepaToPEl, COOCTBEHHBIE BEKTOpBl JIMHEHHOrO Omeparopa, HX
KBaJIpaTUYHbIEC HAaXOXJICHUE, CBOMCTBA. KBanpatuansie (hopMBI.
thopmsl, [TpuBenenne KBaApaTHYHOH (OPMBI K TJIABHBIM OCSM.
TEH30PBL. Tenzopsl. Onepanyy HaJl TEH30PaMHU.
3. | Ananutudeckas | [Ipsimas JIMHHSA Ha TUIOCKOCTH: 0OIee, KaHOHHUYECKOe U | 6 OIIK1, OIIK2
reomMeTpus [apaMeTPUYECKOe YPaBHEHHS. YTOJI MEXKIy MpPSMBIMU:
YCJIOBUS MapajieIbHOCTH U MEPICHIUKYISAPHOCTH.
ITmockocte B mpocTpaHCTBE:  oOIIee ypaBHEHHE W
ypaBHEHHE B OTpe3Kax. YCIIOBHS MapajIebHOCTH |
MEePIEHIUKYISIPHOCTH TIJIOCKOCTel. PaccTosHue OT TOUku
no twiockoctd. Ilpsimas B mpocTpaHCTBe:  oOmiee,
KaHOHMYECKOE M [apaMeTPUYecKoe  YpaBHEHHSI.
PaccrostHme oT TOYKM 0  IPSAMON; MEXIY
CKPEIIMBAIOIIMMHUCS MPSIMBIMH. YTOJ MEXAYy HPSIMOH H
ma0ckocThlo. TlonsipHasl cucrteMa KOOpAUHAT. YpaBHEHHUE
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MMOBEPXHOCTH B mpocTpaHcTtBe  llumuHnprueckue,
KOHHUYECKHE TIOBEPXHOCTH, IOBEPXHOCTU BPALICHHUS.
[loBepxHOCTH  BTOpPOTO  MOpAAKA:  KAaHOHUYECKHUE
YPaBHEHHMS, UCCIENOBAHNE C MOMOILBIO CEUCHHH.

Baenenue B
MaTeMaTHyec-
KHWH aHaIu3.

[onstre ¢ynkuum, crocodsl 3amanus. OrpaHIYEHHOCTS,
MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, IEPHOIMYHOCTD
GhyHKINH. Komnosummst  QyHKIHA. CnoxHas o
oOparHas ¢yHkiuu. YHCIoBas MoCaeIOBaTEeIBHOCTh U €€
npenen. [lpemen ¢yHKIMHM HeNpepbIBHOIO apryMeHTa.
OnHocTopoHHME mpenensl. TeopeMbl O  Ipezenax.
Heonpenenennsle Belpaxkenus. IlepBblii u  BTOpOH
3aMedaTesbHbIe TIPE/IEIIBI u ux CIICICTBHSL.
HenpepoiBHocTs  dynkiuu.  Kiaccudukauus — todek
paspbiBa. Hcrnonp30BaHHe HEMPEPBIBHOCTH — IMPH
BbIUMCIIeHMH  mpenenoB.  CBoiicTBa  HeNpephIBHBIX
¢yakuuii. beckoHeyHo Maiple W OeCKOHEYHO OoJbIIve
¢yHKIMU 1 uX cBoicTBa. CpaBHEHNE OECKOHEYHO MalbIX,
MOPANOK MayocTH. ['TaBHAas dYacTh OECKOHEYHO MAJIOM.
CpaBHeHne OeCKOHEYHO OONIBIINX (YHKIHH.

OIIK1, OIIK2

Huddepennn-
aIbHOE
UCUKCIICHUE
(GhyHKINU OTHOH
TepeMeHHO N

Ilonsitue mnpou3BogHOM. IIpou3BOJIHBIE AlIEMEHTApHBIX
¢yakouii.  Tlomstue muddepeHmmpyemonn  QyHKIHH.
HOuddepennman ¢ynkiuu. CpoiicTBa nuddepeHimana.
I'eomerpuaeckuit CMBICI muddepeHnmana.
WNuBapuanTHOCTh  GopMbl  TUdQepeHIrana MmepBoro
nmopsinka. OcHOBHBIE TmpaBwia JIuddepeHIpPOBaHUS.
IIpousBoanas CJIOHOMH, oOparHo byHKIHI.
[IpousBoaHble BbICHIMX MOPsAKOB. Juddepeniuaibt
BBICLINX MIOPSIKOB. ®dopmyna JleiGHNIA.
Huddepenuuposanue napaMeTpUyuecKu 3aJaHHbBIX
¢yakouit. TeopeMsl 0 cpemHeM 3HAYCHHM. IIpaBuno
Jlonurans. ®@opmyna Teinopa. YcaoBusi IOCTOSIHCTBA U
MOHOTOHHOCTH (pyHKIHH. DKCTpeMyMBbl (GYHKINH. 3amada
OTBICKAHWSI HaWOOJBIIETO W HAWMEHBIIEro 3HAYCHUH
¢yHKIMKM Ha oTpe3ke. Brimykiocts rpaduka (yHKIHM.
Toukn meperuba. AcumntoTel. [lomHOe wuccnemoBaHUe
(GYHKIMU ¥ TOCTpoeHHe rpaduka.

OIIK1, OIIK2

Huddepenun-
albHOE
HCYUCIIEHHE
¢byHKINH
MHOTHX
MIEPEMEHHBIX

BeckoHeduHOMepHBIE  MPOCTPAHCTBA. Ipepen wm
HETPEPHIBHOCTh  (PYHKIUM  MHOTHUX  IEPEMEHHBIX.
IIpounsBoanas maTpuna u ee ctpoenue. [lonsrue wacTHOU
npomsBogHow. [lomuberii  muddepenmman. KacarenpHas
TUIOCKOCTh u HOpMaJb K TIOBEPXHOCTH.
HduddepenuupoBanne HESIBHO  3aJaHHBIX  (YHKLHIL.
[IpousBogHass 1O  HAaIpPaBICHHIO. I'paguent.
[Ipon3BoaHBIE BBICHINX HOPSAKOB. Huddepennmanst
BBICIINX TTOPSIKOB. OKcTpeMyM (YHKIHNH HECKOJIBKUX
nepeMeHHbIX. HeoOxXoaumble M JIOCTAaTOYHBIE YCIOBUS
JKCTpeMyMa. YCIOBHBIM 3KcTpeMyM. Haumensiuee u
HauOoJblIee 3HaYeHUs] PYHKIMH B 00JaCTH.

OIIK1, OIIK2

KowmiuiekcHeie
qpciia

KommekcHble uucna U ux M300pakeHHE Ha IUIOCKOCTH.
Anrebpanyeckasi, TPUTOHOMETPUYECKAs W MOKa3aTeabHas
(opMBI 3ammicH KOMIDIEKCHOTO uyHcha. Omepamuu Haj
KOMIUIEKCHbIMU uuciaamu. Popmyna Myaspa. Teopema
Besy. OcHoBHas TeopeMa anreOpsl.

OIIK1, OIIK2

HnTerpansHoe
UCUHCIICHHE
(hyHKIUU OTHOH
TIEPEMEHHOM.
Heonpenenenn
BIif HHTETpa.

[epBooGpaznas. Heonpenenennsrit HHTETpall.
IIpocreiimme  cBoiictBa. IlpaBuna MHTErpupoOBaHUS.
Tabmuma naTErpaoB. MeTo 1 HHTErPUPOBAHMS IO YaCTSIM.
3ameHa niepeMeHHOH. MHTerpupoBaHMe MpocTeHIINX
opobeit.  MHTErpmpoBaHWE paIOHANBHBIX (YHKIWH,
WHTErpUpOBaHNe (QYYHKIMH, pallMOHaIbHBIX OTHOCHTEIIHHO
TPUTOHOMETPUUYECKHUX GyHKIHH. HuterpupoBanue
HEKOTOPBIX HPPALHOHAIBHOCTEH.

OIIK1, OIIK2

A
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2 cemecTp

8.

Wurerpansuoe
HCYHCIICHUE
GbyHKINH
OIHOM
TIEpEMEHHOM.
OmnpeneneHHbIi
u
HECOOCTBEHHBI
€ UHTETpaJIbl.

3agaun, MNPUBOJAINME K MOHATHIO  OIPEIEIEHHOIO
uHTerpana. OrnpeneneHHbII HHTErpal, €ero CcBoiicTBa.
Knace waTerpmpyemseix ¢yakmmii. Teopema o cpenHeM.
Teopema 0 NpoM3BOAHOM OT HMHTErpaja IO BEPXHEMY
npeneny. dopmyna Hrerotona-JleitOnuma.
MuTerpupoBanue mo 4acTaM U 3aME€Ha IEPEMEHHOH B
omnpeneneHHOM HMHTerpaie. [IpuOnnkeHHbIe BBIYMCICHUS
ONpeAeneHHOro uHTerpana. @opMyIsl IPSMOYrOJIbHHUKOB,
Tpaneunit u mnapabos. IlpuiokeHuss oOIpeaerIeHHOTo
MHTErpaja K BBIUMCICHUSM IUIOManei miockux ¢uryp B
JICKapTOBBIX W TOJSIPHBIX KOOPJAMHATaX, 0OBEMOB Tel U
JUIMH  KpuBBIX.  HecoOCTBeHHBIE = HMHTErpayliel €
OeckoHeUHBIMH Tpenenamu. HecoOCTBEHHBIE HHTETPAIIBI
OT HeorpaHuW4eHHbIX (yHKuui. Teopembl CpaBHEHHS.
AOCoNIOTHasT ® YCIOBHAas CXOOUMOCTh. [lpm3Hakm
CXOJIUMOCTH.

OIIK1, OIIK2

HHrerpansHoe
HCYHCIICHUE
GbyHKIIIU
MHOTHX
IIEPEMEHHBIX

IlonsTne KpaTHOro WHTErpaja. 3ajadd, MPUBOIALINE K
MOHATUIO JABOMHOrO MHTerpaia. [[BoilHOW MHTerpai, ero
CBOIICTBA, BBIYMCIEHHE B JEKAPTOBBIX KOOPAMHATAX.
3ameHa mepeMeHHBIX B IBOMHOM WHTerpaie. Ilepexom k
HOJIIPHBIM ~ KoopauHataM.  [IpuMeHeHHe  ABOMHOrO
MHTErpajia K PElICHHI0 TeOMETPHYECKUX M (U3MUECKUX
3agad. TpoiHoil wuHTerpan. CBOWCTBA, BBIUKMCICHHUE.
Lumuaapuueckass M cdeprudeckas cucreMa KOOpAWHAT.
3aMeHa mepeMeHHON B TPOHHOM HHTerpaie. [IpuioeHus.
KpuBonuneiinsle uHTErpassl no aauHe ayru. CBONCTBA,
BBIUKCIICHUE, TpHMeHeHue. KpuBoIMHEHHbIE HHTETPaIb
o koopauHaTaM. CBOWCTBA, BEIUUCIICHHE, IPUMEHEHHE.
IToBepxHOCTHBIE HHTETpagbl MO IUIOMIATN TOBEPXHOCTH,
X CBOMCTBa, BBIYMCICHME, NpuUMeHeHue. OpueHTarus
MOBEPXHOCTH. IToBepxHOCTHBIE HHTETpabl o
KOOPJMHATAaM, X CBOHCTBA H BBIYHCIICHUE.

®opmynsl ['puna, Crokca u Octporpajckoro. Mx 3anuch
B TEPMHHAX TEOPHUU IIOJs. YCIOBHS HE3aBUCHMOCTH
KPUBOJMHENHOTO HMHTErpaja OT IyTH HHTETPHUPOBAHUS.
Haxosxnenue GyHKIUH 110 €€ HOJTHOMY TuddepeHIrany.
[Tonstre monsa. Bexropuble nuHMU. [IOTOK BEKTOPHOTO
MoJii  dYepe3 IOBEPXHOCTb M €r0  BBIUHCIICHHE.
JluBepreHnus: BEKTOPHOTO IOJS U ee (M3MUYECKUIT CMBICIT.
PaboTa BekTOpHOTO MMOJSA BAOAL KpWBOH. Llmpkyssmms.
Porop BekropHoro moss. IloTeHnuManbHblE — HOJIS.
Ortbickanne noteHnuana nossa. @opmynsl I'puna, Ctokca
u OcTporpajickoro B TEpMHUHAX TEOPHH TOJIS.

10

OIIK1, OIIK2

10.

OOBIKHOBEH-
HEIE
nuddepeHiu-
aJbHbIE
ypaBHCHHS

Juddepennunanpiple  ypaBHEHHs IEPBOTO  IMOPSJIKa:
yYpaBHEHHsST  C  pa3CiSIONIMMHUCS  [EPEMEHHBIMH,
OZHOPOJHbIEC, IMHEHHbIE YpaBHEHU, bepHyuIM, B IIOJHBIX
mupdepeHnranax. YpaBHEHHS  BBICOINX  TOPSIKOB,
JIOITCKAOLIHe MOHWKEHUE HopsaKa. Teopus JMHEHHBIX
nuddepeHInANbHBIX ypaBHeHHH mopsiaka N.  CHCTeMBI
JTMHEHHBIX T} depeHnnanbHbIX ypaBHEHUH.

OIIK1, OIIK2

11.

DIeMEHTBI
TEOPUH
GyHKIUH
KOMIIJICKCHOM
[IEPEMEHHON

OyHKIUS KOMIIEKCHOTO MEPEeMEHHOr0. JJIeMEHTapHbIE
(YHKIMH KOMIUIEKCHOTO IiepeMeHHoro. IIpon3BomHas
(YHKIMM ~ KOMIUIGKCHOTO — TEPEMEHHOr0o.  YCIOBHS
Jamambepa - Diinepa. JuddepeHupyeMocTh 0OCHOBHBIX
JJIeMEHTApPHBIX  (YHKIWH. WuaTerpan ot QyHKIHH
KOMIIJIEKCHOTO MepEMEHHOTO. Teopema  Komm.
Wnterpansaas popmyna Kommn.

OIIK1, OIIK2

12.

Psaner.

Yucnosble  psimpl.  CxomuMocTe W CyMMa  psja.
HeoOxomumoe — ycioBue — cxomumocTd.  Psmel ¢
MOJIOKUTEIBHBIMU ~ YJ€HAaMHU. TeopeMbl  CpaBHEHUSI.
ITpusnaku CXOIOUMOCTH: Hanambepa, Komn,
nHTerpanbHbiid. OlleHKa ocTaTKa psija. 3HaKOMEepeMEHHbIE
psimel.  AOcomioTHass W YCJIOBHas  CXOJMMOCTb.

12

OIIK1, OIIK2
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3HaKouepenylommecs  pAIbL, npm3Hak  Jle#OHmMIA.

CaoiicTBa abCOJIOTHO CXOASALINXCS PAAOB.
OyHKIIMOHANBHBIE  pAgsl.  OOmacT  CXOOMMOCTH.
PaBHomepHnast cxomumocts. Ilpusnak BeliepmTpacca.
CsoiictBa PaBHOMEPHO CXOISIIUXCSI PpsIIOB:
HETIPEPBHIBHOCTD CYMMBEI psna, MOYJICHHOE

mddepeHIMpoBaHNe U HHTETPUPOBaHHE.

Crenennsie psael. Teopema AGens. MHTepBan u pagmyc
cxoaumoctu. CBONCTBAa CTENEHHBIX PSIOB: paBHOMEpHas
CXOJUMOCTb,  HENPEPHIBHOCTH  CYMMBI,  IOWICHHOE
middepennupoBanne M MHTErpupoBaHue. PaznokeHne
¢yukumii B crenennsie psabl. Pag Teitnopa. Jloctarounblie
ycinoBUs paznoxuMocTH. Psn Makiopena. IlpuMeHenne
creneHHblx psaaoB. Pan Teinopa. Hynmu ananutudeckoi
¢yakouun.  Pag Jlopana.  OcoOble  TOYKH, WX
knaccudukanmsa. Psn Jlopana B oxpectHOcTH 0co00it
Touku.Beruetel.  OcHOBHast TeopeMa O  BBIYETax.
Bbruncnenne  BerueToB.  IIpuMeHeHnme  BBIYETOB K
BBIYHCIICHHIO HHTETPAJIOB.

13. | Tpuronomerpu | PasnokeHue B P 10 OPTOrOHAIBbHBIM (YHKUMAM. Psin OIIK1, OIIK2
YCCKUC PAJIbL ®ypre. JlocTaTouyHbIE YCIOBHS PA3JI0XUMOCTH () YHKIHH
Dypse u B psan Oypee. [lepuoauueckoe npoaomkenue. Paznoxxenue
HHTETpaj B psan Pypbe ¢yHKIMM, 3aJaHHOW Ha NPOU3BOJILHOM
Dypre npoMexyrke. PasnosxeHue no KocMHycaM M CHHYCAM.
Kommnekcnast gopma psana @ypre. Pasnoxxenne B psn 1o
000K opToroHaibHOW cucteMe ¢yHKumid. HMHTerpan
®ypre. [locTaTo4yHbIe YCIOBHS MPEACTABUMOCTH (DYHKIINH
uHTerpaioM  @ypre.  Paznuunble  ¢GopMbl  3amnucu
unterpana @ypee. IlpeobpasoBanne Dypre. OcHOBHbBIE
cBolicTBa nnpeoOpazoBanusi Pypse.
14. | Onepauuonnoe | OcHoBHble noHsATHs CBoOMicTBa peoOpazoBanus Jlaraca. OIIK1, OIIK2
UCUUCIICHHUE TeopeMbl yMHOKEHUS. TeOpeMBI pa3IOKEHHS.
[IpuMeHeHNEe OnepalliOHHOTO UCUUCIIEHUS K PEIICHHIO
JddepeHnnanbHbIX YpaBHEHUI U CUCTEM.
3 cemecTp
15. | Cayuaiinbie OnemeHTH KOMOMHATOpHKH. [ToHATHE CITydaitHOTO OIIK1, OIIK2
COOBITHSL. coObitus. Kimaccudukanus coobiTuit. JlelicTBust Ha
BeposiTHOCTB. coObITHsMH. [loHATHE BEpOSTHOCTH COOBITHS.
CraTtuctudeckoe, KJIacCH4ecKoe, TeOMETPHUECKOe U
AKCHOMAaTHYECKOE OTIPEETICHNE BEPOSITHOCTH.
16. | OcHoBHBIE Ycii0BHBIE BEPOSITHOCTH. 3aBUCUMBIE M HE3aBUCUMBIE OIIK1, OIIK2
TEOPEMBI coOprTis. Teopema citosxeHust BeposiTHOCTeH. Teopema
TEOPUH YMHOX€EHUs BeposiTHOCTel. Dopmyiia MoaHOI
BeposATHOCTeH. | BeposTtHocTU. Popmyna baiieca
17. | TloBTOpeHue Cxema ucnbiTanuii bepaymmm. ®opmyna bepaymn. OIIK1, OIIK2
OTIBITOB. HawuseposTHeiimee uncio mosBiIeHNs COOBITHH B cXeMe
Bepuynmu. O01iast TeopemMa 0 IOBTOPEHUH OTIBITOB.
[IpownsBoasamas pyakums. JlokanbHas U HHTETpaTbHAS
Teopembl MyaBpa — Jlarutaca. [Ipocrteiimmit
(myaccoHoBckuit) motok coobiTail. Popmyna [Tyaccona.
18. | Cayuaiinbie CrnydaiiHasi BeIMYMHA | €€ 3aKOH paclpeaeIeHuUs. OIIK1, OIIK2
BEJMYHUHBI U OpnHOMEpHBIE TUCKPETHBIE CIIydailHble BEIMYHHBL. Psij
3aKOHBI UX pacripenenerust. @yHKIUS pacTpeieleHUus] OJHOMEPHON
pacnpeneneHus | ciydyailHOM BeJIMYMHBI U €€ cBoCTBA. DYHKIMS
pacupelesieHuss JUCKPETHOM CllydalHOW BEJIUYMHBI U €€
rpaduk. [IMoTHOCTE pactipeneneHus: 0HOMEPHOH
CIIy4aiilHOM BeJIMYUHBI U €€ cBoiicTBa. YnciaoBbie
XapaKTEePUCTUKH CIyJaiHBIX BENWINH. MaTemaTnieckoe
0’KUJAaHUE TUCKPETHON CIy4allHOW BEJIMYMHBI U €r0
CcMbICII. MaTemMaTH4ecKoe 0KHIaHue HEeNPEPhIBHOM
cily4aiiHOM BenuuuHbl. MoJsia, MeinaHa, KBaHTUIIb
Clly4aiHOM BenuuuHsl. Jlucnepcus cilydyaiiHOM BEJIMYHHBI.
R
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MomeHTsI cinydaiiHO# BennuuHbl. OYHKIUS OJHOTO
CIIy4aiiHOTO aprymeHnTa. MaremaTuyeckoe OxuaaHue
(hYHKIUU OJTHOTO CITy4aifHOTO apTyMEHTOB.
XapakTepuCTHYCCKas U KYMYJISTHTHAS () YHKITHH.
ITpuMepbl XapakTepuCTHYSCKUX (QYHKIUI. B3anMHas
OJTHO3HAYHOCTh COOTBETCTBHUS MEXKAY pacIpeeIcHUIMHI U
XapakrepuctuueckuMu QyHkuusmu. Gopmyna odparieHus
(mns QyHKIMIA pacnipeneNeHus U s IIOTHOCTEH, 0e3
JIOKa3aTeIbCTBa). XapaKTepUCTHUCCKas (PYHKIUS CyMMBI
HE3aBHCHMBIX CITyJaiHbIX BennduH. CBoOiCcTBa
XapaKTePUCTHYCCKUX (PYHKITUH.

19.

Hekortopsie
3aKOHBI
pacnpeneneHus
CIIy4yailHbIX
BEJIMYMH.

BbuHoMManbHOE pacipe/ieieHHe U eT0 YUCIOBbIE
xapaxkrepuctuku. Pacnpenenenue [lyaccona. Ero psan
pacnpeneneHus, XapakTepucTuIeckass 1 KyMyJISIHTHAs
(yHKIIMS, YUCIIOBBIE XapaKTepucTUKu. [lokasarensHoe
pacIpenesieHue U €ro YUCIOBhIE XapaKTEPUCTUKU.
HopmanbsHoe pacnpenenenue 1 ero 4ucioBbie
XapaKTepuCTHKH. | padyK MIOTHOCTH HOPMAITEHOTO
pacripeneneHus. BeraucneHue BepoATHOCTH MONAJaHUs B
3aJIJaHHBIN MHTEPBa 1711 HOPMAJIbHOW BEJIMYUHBI.
Ipaswuo Tpéx curm. JluHeitHOE TpeoOpa3oBaHue
HOPMaJIbHOM CITy4aiiHOW BenuuuHbl. KoMmo3umust
HOPMAaJIbHBIX 3aKOHOB paclpeesICHuUsl.

OIIK1, OIIK2

20.

CucreMsl
CIyJaiHbBIX
BEIUYUH

MHoromepHble cinydaiiHble BeTuurHebl. [loHsTHE
JIBYMEPHOM TUCKPETHOM CITydallHOM BENMYMHEI U €€
Marpuua pacnpezneneHus. CBOHCTBa MaTPHUIIBI
pacnpenenenus. OyHKIUS paclpeeneHuss MHOTOMEpPHOH
ciyyallHOM BeM4YuHBI U e€ cBoicTBa. [InoTHOCTH
pacrpeieNleHHs] CUCTEMBI CIIy4aliHbIX BETMUUH U €€
cBOiicTBa. 3aKOHBI paclpe/ie/IeH s OTICNbHBIX BEJIHUNH,
BXO/SIIIUX B CUCTEMY. Y CIIOBHBIE INIOTHOCTH
pacnpenenenus. HezaBucumele U 3aBUCUMBIE CIIydaiiHbIE
BeNMM4MHBL. Teopema o GyHKINHU pacipeeieHus CHCTEMBI
HE3aBUCHMBIX CIIyJalHBIX BEJIMYHH. Y CJIOBHBIE 3aKOHBI
pacripenenenus. TeopeMa O INIOTHOCTH PacpeAeIeHUs
CHUCTEMBI HE3aBUCHMBIX CITydalHBIX BenuunH. OyHKuus
HECKOJIbKUX CIIy4alHbIX apryMEHTOB. MaremaTuieckoe
O’KuaHne (QYHKIUHN HECKOIBKUX CIydaifHbIX apryMEHTOB.
XapaKTEpUCTUKU CBSI3U ABYX CIy4alHbIX BEJIUYUH.
Kosapunamus n ko3 durnment koppemsmun. Heobxoammoe
YCIIOBHE HE3aBUCUMOCTH CITy4alHbIX BeludnH. CBOMCTBa
ko3 duuuenra koppensiuuu. [loHsiTue perpeccuu.

OIIK1, OIIK2

21.

IIpenenbubie
TEOPEMBI
Teopun
BEPOSITHOCTEM.

CXO0IMMOCTH Ha MHOKECTBE CITyJailHBIX BEIUYHH.
CX0aMMOCTb IO BEPOSTHOCTH.

IIpenenbHbIE TEOPEMBI TEOPUU BEPOATHOCTEH.
Hepasencto Yebbmmera. [ToHATHE CXOOUMOCTH TIO
BeposaTHocTH. Teopems! bepnymu u Ilyaccona.
IlenTpasibHas peesbHas TeopeMa.

OIIK1, OIIK2

22.

DIIEMEHTEI
MareMaTHuyec-
KOH
CTATUCTHKU.

OCHOBHBIC 33/1a41 MaTEMaTHYECKOH cTaTUCTHKH. [loHsTHE
BBIOOpKH. UNCIIOBEIC XapaKTePUCTUKU BHIOOPKU.
[Ipocreiimue crioco6sr 06pabOTKH BEIOOPKH.
Craructudeckast QyHKIHSI PACIpe/Ie/ICHHS.
DMmupuyeckas GyHKIUSA pacupeaeICHuUs.

OIIK1, OIIK2

23.

O6paboTka
OTIBITOB.

Bri6opounsie mapameTpsl pactpenenenus. [lonsarue
OIIEHKH YHCIIOBOTO napamerpa. TpeboBaHMs K OICHKE.
OreHKa MaTeMaTH4YEeCKOr0 OXKUIAHUS U TUCTIEPCHH.
IonsTne o noBepUTENLHOM HHTEpBae. Pacnpenenenue
CrelofieHTa. y-KBajpat pacrpeneneHue. [lonsarue o
CTaTUCTHUYECKOH npoBepke runores. Kpurepuu cornacusl.

OIIK1, OIIK2
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5.3. Pa3enbl JMCUMILIMHBI M MEKIMCHUILIMHAPHBIE CBA3U ¢ 00ecneYnBAOMIUMU (MpeabIy IMMM)
U o0ecreyrBaeMbIMH (1OCJIeYOIIMMH) M CHUIIIHHAMHA

Ne HanmMeHoBaHue Ne Ne paznenoB gaHHOM AMCHMIUIMHBI U3 Ta0I.5.1, U1l KOTOPBIX HEOOXO0MMO
n/m obecrieanBaeMbIX n3ydeHne obecneyuBaromuX (IpeAbIAYINX) 0 00eCTIeaUBaeMbIX
(mocnemyronux) (mocIeIyIOIKX) AUCIUILIHH
JUCIUATIIINH 1/2(3|4|5|6|7|8]9| 10 1] 12 13 (1|15 |1]1| 18 (1] 20 |2| 22 23
1 4 6|7 9 1
1. | ®usuka A H| || ]| | ] ] ]+
2. | Meroasl e I I B I O T R S B S
MaTeMaTH4ecKon
bu3MKH
3. | Ousuka o N 0 S S 5 I S S N 0 A I I S
MTOJIYIIPOBOTHUKOB
4. | Marematuueckoe e I o O o O 5 I O I T O 0 A I I S
MOJICTTUPOBAHKE U
MIPOrPaMMHUPOBAHUE
5. | Yuebno- o A 0 0 L T 5 O T B 0 A I I S I
HCCIIeI0BaTEIbCKas
pabota
6. | Hayuno- e o I R 0 A S S 5 I O 0 S S N 3 A I I
HCCIIeI0BATEbCKAs
pabota
7. | Teoperuueckue + +|+H|+H|+ o T S S I I S O B S
OCHOBBI
DJIEKTPOTEXHUKU
8. | llpukinangHas Mmexanuka | +| +| + +| + + +
9. | HanoanekTpoHuka AR I I N I N I R N N A
10. | TeepaoTenbHas +|+| + ||+ +] + +
IEKTPOHUKA
11. | ®usuKa MWIEHOYHBIX + |+ +| + + | +] + + | +
HAHOCTPYKTYP
12. | MogenupoBanue u e I B o I I I I I R A O I O B S =
MIPOEKTHPOBAHUE
MHKpPO- U HAHOCHCTEM
13. | Teopernyeckue + |+ +| + S U T 2 S T S I I S S
OCHOBBI
IIEKTPOTEXHUKH
14. | MuKpOIJIEKTPOHUKA S o I S S S S I A S T N B I o B S B
15. | ®usnyecKre OCHOBHI |+ ||| ]+ + |+ + | + |+
IEKTPOHUKHU
16. | BaxyymHas u + |+ ]+ + |+ + |+ ]+ |+ + | +
TUTa3MEHHAs
JIEKTPOHUKA
17. | KsanroBas u | H| | |+ + + |+ |+ |+ o 3 B S I B S
OTITHYECKAs
JICKTPOHUKA
18. | ®usuka + +| + + + + +l+] + [ +] + [ +] + | +
KOH/ICHCUPOBAHHOTO
COCTOSIHHS

5.4. CooTBeTCTBHE KOMIIETEHIMI, GOPMHPYEMBbIX IPH M3YYCHHH TUCHHUILIMHBI, 1 BUJAOB 3aHATHH

IIepeuens Bunp! 3ansTuit DopMbI KOHTPOJIS
KOMIICTCHIMH J Jla6 Ip. KP/KIT | CPC
OIIK1 + + +  (OTBeT Ha MpakTHYecKOM 3aHATHH. [IpoBepka KOHCIIEKTa.
KosumoxBuym. KoHnTposbHas padoTta. Dx3ameH.
OIIK2 + + +  OTBeT Ha NIPaKTUUECKOM 3aHATHU. [IpoBepka KOHCIIEKTa.
Komnoksuym. KonTposapHas padota. OK3aMeH.

JI — nexuus, [Ip — mpakTHyeckue u ceMHUHApCKue 3aHsaTus, Jlab — mabopatopusie padotsr, KP/KII —
KypcoBas pabora/mpoekt, CPC — camocTositenpHas paboTa cTyaeHTa

1n
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6. Metoanl u GopMbI OPraHu3annu o0yueHust

TexH0J0TMH MHTEPAKTHBHOI0 00y4eHUs1 NP Pa3HbIX (hopMax 3aHATHH B Yacax
[IpaxTryeckue
@opwmsl | Jlexuu P TpeHunr CPC
| cemunapckue Bcero
MeTtoabt u (Jac) Mactep-knacc (4ac) | (4ac)
3aHsaTHs (Jac)
[Ipe3eHTanuy ¢ NCTIONB30BaHUEM Pa3JaTOYHBIX 34
MaTepHaloB, ClIailoB, MylbTUMEAUNHON 30 4
MIPE3EHTAINH
Pa6ora B koMaH1e 4 4
Pemenue cutyallnoHHBIX 3a7a4 4 4
CocrapneHre HHTEIUICKT-KapT 4 4
HUccrenoBaTenbCKuil METOT 4 4
BricTymieHre B posid 00yJaronero 4 4
HTOoro MHTEpaKTHBHBIX 3aHATHH 30 24 54

7. JIabopaToOpHBbIH NPAKTUKYM HE IPETYCMOTPEHO

8. IpakTHYeckue 3aHATHS (CEMUHAPHI)

Ne

n/n

Ne paznena
JUCUUTUTMHEL U3
Tabm. 5.1

TemaTnka npakTHIECKUX 3aHATHH (CEMHHApPOB)

Tpyno-
€MKOCTh
(uac.)

Komnerennnu OK,
IIK

Ceme

crp 1

1.

1.

Matpuus! u nerictBus Haa HuMu. Onpegenurtenu. CBoiicTBa U
BbruucieHne. OOparHas MaTpuiia. PereHne MaTpU4HbIX
ypaBHeHHNA. CHCTEMBI IMHEHHBIX aNTreOpandecKux
ypaBHeHui. Meron Kpamepa. Meron 'aycca.

Pewrenue Heonpenen€HHBIX CUCTEM JIMHENHBIX YPaBHEHUIM.
Pemenne o JTHOPOAHBIX CHCTEM.

10

OIIK1, OIIK2

JIuneitnbie npocTpaHcTBa. JINHEHHO 3aBUCUMBIE U IMHEIHO
HE3aBUCUMbIC CUCTEMbI BEKTOPOB. Panr MaTpulbl.

[Monsatue 6azuca. @opMyIsl epexoaa OT 0OTHOTO Oasnca K
apyromy. OpToroHajibHbIE 1 OPTOHOPMHPOBaHHEIE 0a3HCHI.
Hopwma BexTopa. I[Ipouenypa opToroHanu3anuu.

JluneiiHple onepanuy HaJ BeKTopaMu. CKalspHOE, BEKTOPHOE
1 CMCITAaHHOEC IMTPOU3BCIACHUA, UX TPUMCHCHHE.

Jluneitneiii onepatop. JeicTBUS HaL TMHEHHBIMU
oneparopamu. CoOOCTBEHHBIC YHCIIAa U COOCTBEHHBIC BEKTOPHI
JIMHEWHOTO ornepaTopa. TeH30pkl U ONepalii HaJl HUIMU.

OIIK1, OIIK2

[Ipsamas Ha maockoctu. [Inockocts. [IpsMas n TIOCKOCTH B
npocrpaHctse. [lospHas cucrema KOOpIUHAT.
IloBepxHOCTH.

OIIK1, OIIK2

[Ipenen nocnenoBarensHocTh. [Ipenen ¢pynxunu. Packpeitue
HeolpeieNIieHHOCTe!H. 3ameuaTenbHble peenbl. CpaBHEHUE
6eckoHeuHO ManbiX. [ aBHast 9acts. HermpepsIBHOCTB
¢ynkimn. Knaccudukanust Touek paspoiBa.

14

OIIK1, OIIK2

[TpousBonnas. Texnuka audQepeHupoBaHHSI.
[IpownsBoaHas crnoxHOH QyHKIHH. MeTon
aorapupmuyeckoro qudhepeHIupoBaHusl.
HuddepennnpoBanue GyHKINH, 3aJaHHBIX HESBHO,
napamerpudecky. IIpousBoaubie u qudhepeHnnams
BBICIINX TIOPsiAKOB. Dopmyrna Jleitoauma. dopmyna
Teiinopa. [Ipasuno Jlonuras.

OIIK1, OIIK2

YactHble Tpou3BoHbIe U AuddepeHnnan GyHKIuu
HECKOJIbKUX TIEPEMEHHBIX. [IpHII0kKEeHHEe YaCTHBIX
MIPOM3BOAHBIX (TPAMEHT, IIPOU3BOIHAS 110 HAIPABICHUIO,
ypaBHEHHE KacaTeIbHOMN IIIOCKOCTH).

OIIK1, OIIK2

Anrebpandeckas, TPUTOHOMETpUYEeCcKas ¥ TIoKa3aTeIbHas
(opmer 3amucu. Onepanuy HaJl KOMIUIGKCHBIMA YHCIIAMH.
dopmyna Myaspa. M3BieueHne KOpHs.

OIIK1, OIIK2
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HenocpenctBennoe nunrerpupoBanue. [logsenenre moja 3Hak
midepennuana. 3ameHa nepeMeHHoi. Meron
HHTETPUPOBaHUE 10 YacTsAM. MIHTerpupoBanue
panmoHansHbBIX Apobeil. MaTerpnpoBanne
uppauuoHanbHocreil. Teopema UeObimesa. HTerpupoBanue
(yHKIMH, pallnOHATBHBIX OTHOCHTEIHHO
TPUTOHOMETPUYECKUX (PYHKIUH.

10

OIIK1, OIIK2

Cemectp 2

Onpenenennsiii nuaTerpan. @opmyna Herorona - JleiiOHuna.
HuTerpupoBanue 1o 4acTsaM, 3aMeHa IEPeMEHHOH B
ONpeAeIeHHOM UHTerpane. IIpunokeHus onpeneneHHoro
nHTerpana. HecoOCTBEHHBIE HHTETPAIIBI TIEPBOTO U BTOPOTO
ponoB. Beruncnenue. Teopemsl cpaBHeHHs. AGCOTIOTHAS
CXOJIMMOCTB.

OIIK1, OIIK2

10.

IBoiinoit  wmHTerpan. Ompenenenue. Breruncnenue B
JEKapTOBBIX  KOOpIHMHATAaX. H3meHnenne  mopsaxa
HHTETPUPOBAHUS. Ilepexon B HOJISIPHYIO  CHUCTEMY
KoopauHaT. M3MeHeHue nopsaka UHTerpupoBanus. TpoitHOH
uHTerpan. OmpeneneHue. BrluncieHne B A€KapTOBBIX
KoopauHaTax. Ilepexon B HMIMHAPUYECKYIO U CHEPUUECKYIO
cucreMy KkoopauHar. IlpunoskeHue KpaTHBIX MHTETpajioB K
PELICHUI0  TeOMEeTPHYeCKUX W (U3UUECKHX  3a/ad.
Beruncrnenue kprBOJIMHEIHOTO MHTErpaa Mo JJIMHE TyTH, [0
koopauHaTaM. @opmyna I'puna. IIpuMeHeHHEe K pelIeHHIO
TEOMETPUYECKNX M (U3MUECKUX 3agad. I[loBepXHOCTHBIE
HUHTErpajbl MEePBOrO M BTOPOrO THUIIOB, UX BBIYHMCIECHHUE.
[Ipumenenne. @opmynsr Crtokca u  OcTporpanckoro.
Brruncnenne notoka BEKTOPHOIO MOJIS Y€pe3 MOBEPXHOCTH.
JuBeprenius BeKTOpHOrO monsd. Llupkymamus BEKTOPHOTO
moist. Pabotra BEKTOpHOTO TMONIS BHONB KpuBOW. Potop
BEKTOpHOTO noJjsi. OThICKaHUE MOTEHIHAaja MoJIs.

18

OIIK1, OIIK2

11.

10.

YpaBHEHMS IEPBOTO NOPsAKA. YPaBHEHUS C
Ppa3iensomUMuCs ITepeMeHHBIMI. OTHOPOIHBIC yPaBHEHHUS.
JIuneitHbie ypaBHeHusa. Meron Bapuauuu. Meron beprysu.
VYpaBHenue bepuymnu. YpaBHEeHUE B IOIHBIX
middepennmanax. YpaBHEHUs BBICHIMX HOPSIKOB,
JIOMYCKAIOLIUE IOHWKEHUE Nopsika. JInHelHas
3aBucuMocTh QyHkiuid. JIuneitnbie auddepenuanbpabe
ypaBHeHHs. OTHOPOIHBIE TUHEHHBIC YPaBHEHUS C
MIOCTOSTHHBIMU Ko durmenTamu. JInHeliHbIe HEOTHOPOAHBIE
ypaBHeHHsa. Metoj Bapuanuu. HaxoxxieHre 4acTHOTO
pellleHus IMHEHHOTO YPaBHEHUS C MMOCTOSIHHBIMHU

ko3 unKeHTaMu U crienrabHOM paBoi yacTeio. CHCTEMBI
JTUHEWHBIX ypaBHeHHNA. CBeIeHNE K OJHOMY YPaBHEHHIO.
CucteMsl IByX TUHEWHBIX YPAaBHEHUN C OCTOSHHBIMU

k03¢ durmentamu. HeotHOpogHBIE CHCTEMBI .

14

OIIK1, OIIK2

12.

11.

OyHKIMM  KOMIUIEKCHOTO  IEPEMEHHOro.  Bbrumcnenue
norapudma KOMIIJIEKCHOTO qucia. Bo3ssenenue
KOMIIEKCHOTO ~ 4YuClla B KOMIUIEKCHYIO  CTEICHb.
I'mnepbonmaeckue ¢byHKIHN. I'eomerpuueckne
HHTEpIpETallud YCJIOBHM Ha KOMIUIEKCHON IUIOCKOCTH.
ITpousBoxaHas (YHKIIMM  KOMIUIEKCHOTO — TIEPEMEHHOTO.
VYcenoBuss  Komn-Pumana.  Ananutuueckas — QyHKIMSAL
l'eomerpuueckuil cMmbici Npou3BOoAHON. BoccranoBneHue
PEryIspHON (YHKIIMY MO OJTHOW M3 M3BECTHBIX YacTeH.
Wuterpan oT GYHKIUM KOMIUIEKCHOTO IEPEMEHHOTO.
Teopema Konm. MaTerpansnas ¢popmyna Komm.

OIIK1, OIIK2

13.

12.

UYucnossle paapl. [IpuzHaku abCOIIOTHON CXOAMMOCTH.
[pusnak Jleit6anna. @ynkunoHamsHeIe psAabl. O6IacTh
cxomumoctu. Ps Tetinopa. Psanx Jlopana. OcoOblie ToUKH, HX
knaccudukanus. Beruncnenve BorueroB. [Ipumenenne
BBIYETOB K BBIUUCIECHUIO HHTETPAJIOB.

16

OIIK1, OIIK2

14.

13

Pasnoxxenue B paa @ypbe 10 KOCMHYCaM 1 CUHYCaM.

OIIK1, OIIK2

12
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KomrutexcHas ¢opma TpuroHoMerpudeckoro pana dypoe.
Wnrerpan @ypoe. [Ipeodpazosanue Dypbe
15. 14. IIpeob6pazopanue Jlamnaca. [TpuMeHeHNE ONIEPAITHOHHOTO 6 OIIK1, OIIK2
MeETOoJa.
Cemectp 3
16. 15 OnemenTs kKoMOMHaTOpUKH. Kitaccuyeckoe omnpenencHue
BEpOSITHOCTHU. Pa3iuuHblie onpeesieHne BEpOSITHOCTH. OIIK1, OIIK2
17. 15, 16 HeiictBus Han coObITHaMu. CIOKEHUE M YMHOKCHHE OIIK1, OIIK2
BEPOSITHOCTEH. 3aBUCUMBIC U HE3aBUCUMBIE COOBITHS.
OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH.
18. 16 dopmyina nonHol BepositHoctu. Dopmyna baiieca. OIIK1, OIIK2
19. 17 TlocnenoBaTeIbHOCTh HE3aBUCHUMBIX OIIBITOB. OIIK1, OIIK2
20. 15-17 KonrponbsHas paboTa no teme «JleficTBUS Hag COOBITHUSIMH. OIIK1, OIIK2
OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEN
21. 18 Psn pacnipenenenusi, QyHKIHUS paciipeiefieH s U INIOTHOCTD OIIK1, OIIK2
pacupelieieHus OAHOMEPHOM CIIydalHOM BEJIMYMHBI.
22. 18 UncnoBele XapaKTePUCTUKHU CITyJalHBIX BETUIHH: OIIK1, OIIK2
MaTeMaTH4ecKoe 0KUAaHHe, TUCIIEPCHs U
CpeIHEKBaPaTUIECKOE OTKIOHEHUE, MOMCEHTBI,
KOX(pPHUIHEHT acCHMMETpHH, K03()(OHUIIIESHT CKOITCHHOCTH.
23. 18 KonTponsHast pabota o Teme «CiyqaiiHbIe BETHYHHEI U UX OIIK1, OIIK2
YHCIIOBBIE XapAKTEPUCTUKIDY
24, 19 Buns! pacnpeneneHuii: paBHOMEpHOE, HOPMAaJBHOE, OIIK1, OIIK2
MOKa3aTeJIbHOE.
25. 19 Xapaxrepuctndeckas Gpyakuus. KymynsarHast QyHKIus. OIIK1, OIIK2
26. 20 DyHKIUS pacpeeNeHus U MIOTHOCTh paclpeaeeH s OIIK1, OIIK2
MHOTOMEPHOH CIIy4ailHOM BEJIMYUHBI U €€ XapaAKTEPUCTUKH.
27. 20. YcnoBHBIE MIIIOTHOCTH pacnpeneiienns. JIMHuM perpeccuy. OIIK1, OIIK2
KoadduumeHT xoppensnnm.
28. 20. KonrponbHas paboTa o teme «MHOTrOMepHbIe CiTydaiiHbIe OIIK1, OIIK2
BEJIMYMHBI M UX YUCIIOBBIEC XapaKTEPUCTHKI)
29. 21. 3akon Gousbinux uncen. HepaBeHctBo MapkoBa. HepaBeHcTBO OIIK1, OIIK2
Yeobimena. Teopema YebbimeBa. Teopema bepuymim.
Teopema Ilyaccona.
30. 22-23 I'ucrorpaMma u noJMroH. OMnupuyeckast GyHKIUs OIIK1, OIIK2
pactpeneneHus. BeIO0opouHbIe MaTeMaTHIECKOE OXKHUIaHNUE,
JMCIIEpCHs M CPeHEKBapaTHYecKoe OTKIOHeHue. [IpoBepka
1o kpurepuro [TnpcoHa runoTe3s 0 HOPMAITbHOM
pactpenenenud. [TocTtpoeHne TOBEpUTEIBHBIX HHTEPBAJIOB.
31. 15 -20. WTorosast KOHTpoJIbHAS paboTa 10 Kypcy OIIK1, OIIK2
32. 15-23. KotokBuym OIIK1, OIIK2
9. CamocrosiTesibHasi padoTa
Ne Ne paznena TemaTtuka caMOCTOSITEIbHOM pabOThI Tpyno- Komne- KoHTposs BEINOTHEHUS
/1 MCLUITIA (Oemanuzayus) €MKOCTh TEHINHA paboTHI (Onpoc, Tecr,
HBI 13 (uac.) OK, IIK JIOM.3a/TaHHE, H T.T)
Tabm. 5.1
Cemectp 1
1. 1 W3ydeHne TeopeTHYECKOr0 MaTepuaa, 16 OIIK1, Omnpoc Ha IPaKTHIECKIX
MOATOTOBKA K MPAKTUYCCKUM 3aHATHUSM. OIIK2 3aHaTusX. KoHTponbHas
Pewrenue 3agay, N0AroTOBKa K KOHTPOJIBHOM paboTa. KomnokBuym.
pabote. Tembr: MaTpuipl u ASHCTBUS HAX
Humu. Onpenenutensd nopsaka N. O6patHas
Marpuia. Pemenne MaTpuYHbIX ypaBHEHHH.
CucTeMbl THHEHHBIX adredpanyecKux
YpaBHEHHH.
2. 2 CamocrositenbHoe u3ydenue tem: JInneitnoie 18 OIIK1, Omnpoc Ha
MpOCTpaHCTBa. ApUMeTHIeCKne OIIK2 NIPAaKTUYECKUX 3aHATUAX.
IpocTpaHcTBa. EBKIIMIOBEI JINHENHBIE KonrpoubHas padora.
pocTpaHcTBa. Anredpa reOMeTpUIECKIX Konnoksuym.
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BeKTOpOB. CKaISIpHOE, BEKTOPHOE, CMEIIAHHOE
npousBeAeHust. Tensopsl. [eiicTBust Hax
TeH30pamu. V3yueHne TeopeTHIeckoro
MaTepraa, MoAroTOBKA K MPAKTHIECKIM
3aHATUAM. Tembl: Panr matpuiel. @opmyist
nepexoa OT OJHOTO Oasnca K APYromy.
JIuHelHBIN onepaTop U ero MaTpulia.
CoOcTBeHHBIE UncIa U COOCTBEHHBIE BEKTOPHI
JUHEWHOro oneparopa. Penienue 3anad mo Bcem
TeMaM, MOJIrOTOBKA K KOHTPOJILHOH paboTe.

CamocrostensHoe nu3ydeHue TeM: Kpusbie
BTOpOTO nopsiaxa. IlpuBenenne ypaBHeHHS
KpPUBOW BTOPOTO MOPSIIKA K KAHOHUYECKOMY
Buny. M3ydeHue TeopeTudeckoro Marepuaia,
MIOArOTOBKA K MPAKTUYECKUM 3aHATHSIM.
Pemenne 3ama4, HoAroToBKa K KOHTPOJIBHON
pabote. Temsr: [Ipsmast TMHUS HA TUIOCKOCTH.
ITnockocts. [Ipsimast B mpocTpaHCTBeE.
IlonsipHas cucrema koopauHat. [loBepXHOCTH.

16

OIIK1,
OIIK2

Onpoc Ha MPaKTHYECKUX
3aHATHAX. KoHTposIbHAS
pabora. Kommoksuym.

CamocrosiTensHOe n3ydeHne TeM: MHOXKecTBa.
Omepann  HaJl  MHOXXECTBAMH. | paHHIIBI
YHCIIOBBIX MHOXECTB. Monynb
JNEHCTBUTENIBHOTO ~ YHCIa.  JJIeMEeHTapHbIe
¢yHKIIMH, UX cBOMcTBa U Trpaduku. OCHOBHBIE
cBoiictBa (QyHkumu. CroxHas M oOparHas
¢bynkuun.  YwucieHHble  METOIBI  PEIICHHs
YpaBHEHUI: 3a/audl OTIEICHUS KOPHEH; MeTo[
JANUXOTOMUU. YucieHHsle METOAbl PCUICHUA
3agad 00  MHTEPNOSIIMU  3aBHCHMOCTEH.
Nzyuenue TEOPETHYECKOTO Marepuana,
IIOArOTOBKA K MPAKTUYCCKUM 3aHATHUAM.
Pemenne 3amad, MOATOTOBKAa K KOHTPOJILHOM
pabote. Temsr: IlocrmemoBaTeqbHOCT U €€
npepen. Ilpenen ¢ynknun. HenpepsiBHOCTD
¢ynkumu. Kiaccudukanms Touek paspsbiBa.
IlepBBIif 1 BTOpOH 3amMedareibHbIE MPEIENbl U
uX  cileAcTBUS. beckoHeyHO — Manmble U
6eckoHeyHO 6opIHe QyHKIIUH.

12

OIIK1,
OIIK2

Omnpoc Ha TPaKTUIECKUX
3aHATHAX. KOHTpOIbHAS
pabora.

CamocTosiTensHoe n3ydeHue TeM:
I'eomeTrpuueckuili M MEXaHHYECKUH CMBICT
npousBoaHOM. Ilpu3Haku  TOCTOSIHCTBA U
MOHOTOHHOCTH ¢byHKIMN. OKCTPEMYyMBI.
Hambonpimee u  HauMeHbIee  3HAYCHHE
¢yHKIMM Ha OTpe3ke. BEIMyKIoCTh BBEpX M
BHM3 Tpaduka yHkuuu. Touku mneperuoda.
ITonHoe nccnenoBanne GyHKIMU U MTOCTPOCHUE
rpaduxka. W3yueHnne  TEOPETUUECKOTO
MaTepuana, IOArOTOBKA K  IPAKTUYECKUM
3aHATHSAM. PerieHwe 3ajad, MOATOTOBKa K
KOHTpoJipHOM pabore. Tembr [IpousBomHasi.
Meron Jorapu(MIIEcKoTo
i depeHIupoBaHusl. Juddepennnan
¢yakuuu. IIpomsBomguple U muddepeHIraTb
BelcliuX  nopsakoB.  @Popmyna  Teitnopa.
HuddepenumpoBanne mapaMeTpUdecKux U
HesIBHO  3amaHHbIX  QyHkumit.  [IpaBuio
Jlonurans.

12

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATHAX. KOHTpOIbHAS
pabora.

CamocrosiTenisHOe n3ydeHue Tem: llpemen u
HETPEPHIBHOCTD ¢ynkmun  [IpomsBognas
Marpuiuia u ee ctpoenue. Gopmyna Teilnopa B
MHOTOMEPHOM Cilydae. YCJIOBHBIH BKCTPEMYM.
Haumenbimiee u  HamOouiblliee  3HAYCHHS
GyHKIIH B obmactu. Uzyuenne
TEOPETUYECKOT0 MaTepuasia, TOATOTOBKA K

12

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATUAX. KOHTpONBHAs
pabora.

14
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NpaKTUYECKUM 3aHATHAM. Pemienue 3anad,
MOJTrOTOBKA K KOHTPOJIbHOHM pabore. Temsl:
YacTtHbie TIPOU3BOJIHBIE. Tlonubrit
muddepeHnna. [IpownsBoHBIC u
mddepernnan BeICIINX NOPSAKOB. [ 'paaneHt.
IIpousBoanas mo HampasieHuto. KacarenbHast
IUIOCKOCTh ¥ HOpPMaJlb K  IOBEPXHOCTH.
DKCTpEeMyM byHKITUN HECKOJIBKUX
nepeMeHHbIX. HeoOxomumble W J10CTaTOYHBIE
YCJIOBUSI SKCTPEMyMa.

Wzyuenne TEOPETHUECKOTO MaTepuana,
MOJArOTOBKA K  NPAaKTHYECKUM  3aHATHSM.
Pemenne 3amau. Tema: AunreOpaundeckas,
TPUTOHOMETpUYECKas U MOKa3aTesnbHas (HOpMbI
3aIltMCcu. Onepauym Haxq KOMIIJIECKCHBIMU
yucinamu. @opmyna Myaspa. H3Bineuenue
KOPHSI.

OIIK1,
OIIK2

Omnpoc Ha MPaKTHYECKIX
3ansaTHsAX. KoHTpOsIbHAS
pabora.

M3yueHne TeopeTndeckoro Marepuana,
MOJArOTOBKA K MPAKTUYECKUM 3aHATHSM.
BrinonHeHne MHAUBHUYalbHOTO 3a/1aHHs.
Tembl: HeomnpeneneHHbIN HHTETpaJL.
HenocpencrseHHOE HHTErPUPOBAHUE.
ITonseaenue mox 3Hak quddepeHmnmana.
MeTon HHTErpUPOBAHUS 110 YACTSM. 3aMEHa
IepeMeHHOM. MIHTerpupoBanye NpoCcTenInX
npobeit. aTerpupoBanme pannoHaIbHBIX
(yHKIMHA, MHTErpUpoBaHue QYHKINH,
palMOHAIBHBIX OTHOCHTENIBHO
TPUTOHOMETPUYECKHX (DYHKLMIA.
WHTerpupoBanue HEKOTOPBIX
UppalMOHAIBHOCTEMN.

16

OIIKI,
OIIK2

Omnpoc Ha MPaKTHYECKUX
3aHATHSX. 3aluTa
WH/IMBUIyaJILHOTO

3aaHus.

HOJ_'[I‘OTOBKa " cJada 3K3aMCHa

36

OINKI,
OI1K2

OHeHKa Ha 3K3aMCHC

Ceme

cTp 2

10.

CamocrosTensHoe u3ydeHue Tem: CxoauMocTb
B CMBICJIE TJIABHOTO 3HaueHUA. YnCIeHHbIE
METO/Ibl BBIYMCIICHUSI HHTETPAJIOB C 3aJaHHOM
TOYHOCTBIO (METO/IBI IIPSMOYTOJIBHUKOB, METO/T
Tparernuii). M3ydeHne TeopeTnaecKoro
MaTepHana, MoAroToBKa K MPaKTUYECKUM
3aHATHAM. Pemenne 3a1a4, NOATOTOBKA K
KOHTpPOJIbHOH padoTe. Tembl: OnpeneneHHbIN
nnTerpan. @opmyna Herotrona-JleiOnuna.
3amMeHa IEpEMEHHBIX B OTPE/ICIICHHOM
uHTerpaie. IlpunosxeHus onpeaeaeHHOro
uHTerpana. HecoOcTBEHHBIE HHTETPAIIBI C
OecxoHeuHbIMU Npenenamu. HecoOcTBeHHBIE
MHTETpajbl OT HEOTPAHNUCHHBIX (DYHKIIHH.

16

OINKI,
OITK2

Onpoc Ha MPaKTHUECKUX
3aHATUAX. KOHTpONbHAs
paboTa.

11.

CamocTosiTenbHOe u3ydeHne teM: [IpunoxeHns
KpaTHBIX UHTErpayoB. M3yueHue
TEOPETHYECKOTO MATEPHANa, MOATOTOBKA K
MIPAKTUYECKUM 3aHATHSIM. Pemenue 3anay,
MOJITOTOBKA K KOHTPOJIBHOI padoTte. Temsl:
JIBOWHOM MHTErpaa B JEKAPTOBBIX U MOJIIPHBIX
KoopauHaTax. TpoilHO! uHTErpai.
Coepuueckas 1 DWINHIPUYECKAs CHCTEMBI
koopauHaT. KpuBoinuHeiiHbIe HHTErpasbl 10
JuiHe nyru. KpuBonauHeHble MHTErpalibl 10
KoopauHaTaM. PaboTa BEKTOPHOTO 1MOJIS B0
kpuBoil. [loTeHanbHbIE MOJIS.
IToBepXHOCTHBIE HHTErPaANbI N0 MIOMIAI1
MOBEPXHOCTHU. [I0BEpXHOCTHBIE HHTETPAIIBI 110
koopanHaTaM. II0TOK BEKTOPHOTO MO Yepes
nosepxHocTh. @opmynsl I'puna, CTokca u

20

OIIK1,
OIIK2

Omnpoc Ha TPaKTHIECKUX
3aHsATHsAX. KOHTpOsIbHAS
paborTa.
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OcTporpajackoro.

12.

10.

CaMoCTOSITEeNEHOE H3YUCHUE TEM:
JuddepeHnnanbHbIH TMHEHHBIH o11epaTop.
CBoiicTBa penieHnit 0JHOPOHOTO JTHHEHHOTO
1 depeHInaIbHOTO YpaBHEHHSI.

Jlokasatk, 4TO MHOKECTBO BCEX PELICHUN
JMHEHHOTO 0THOPOIHOTO M dhepeHnnanTsHOro
ypaBHEeHHs 00pa3yeT n-MepHOe JIMHEHHOe
MIPOCTPAHCTBO. JINHEHHO 3aBUCUMBIE U JINHEHHO
He3aBHCUMBIE cicTeMbl QyHKIMNA. [Ipumeps.
Omnpenenmrens BpoHckoro.

Teopema o0 MMHEWHOH 3aBUCUMOCTH (DYHKIIHH.
Teopema 00 yCIOBUIX THHEHHON
HE3aBHCUMOCTH PEIICHUI JIMHEHHOTO
oHOPOTHOTO AU HepeHITHATFHOTO YPABHEHUS.
UucnenHnsle MeToAbI pemmenys 3agadd Konm
JU1s1 OOBIKHOBEHHOTO T depeHnansHOro
ypaBHEHUs. M3ydeHHe TeOpeTHIECKOro
Marepuaa, IoroToBKa K MPaKTHIECKUM
3aHgaTusaM. Pemenue 3aga4d u3
WHIUBHUIyaJIbHOTO 3aaHusl. TeMBbl:
JuddepeHumanbHbie ypaBHEHHS IEPBOTO
MOpsiIKa. Y PaBHEHHS BBICIINX ITOPSIKOB,
JIOITyCKAIOIIe MOHWKEHHE TTOPSIKA.
JIuneiinsie auddepeHIaabHbIe YpaBHECHHS
nopsaka N. CUCTEMbI IMHEHHBIX
JuddepeHInaTbHBIX YPaBHEHUH.

22

OIIK1,
OIIK2

Omnpoc Ha TPaKTUIECKUX
3aHATHUSAX. 3alluTa
WMHIUBHUyaIbHOTO
3aaHMs.

13.

11.

CamocTosiTensHoe n3ydeHUe TEM:
[TocnenoBaresbHOCTh  KOMIUIEKCHBIX — YHCEI.
Jluneltnpie oTOOpaXkeHUs. YpaBHeHHE oOpasa
KPHBOIA. CamocrosiTensHOE n3ydeHue
TEOPETUUECKOr0 MaTepuayia, MOATOTOBKA K
MPAaKTHYECKUM  3aHATHSIM. PemieHue 3azad,
MOJI'OTOBKA K KOHTPOJIbHOW padote. Tema:
OCHOBHEIE JIIeMEHTaPHBIE (hyHKIIIH
KOMIIJIEKCHOTO TIEPEMEHHOTO.
Huddepenunpyemoie GyHKIINH.
Anamutnaeckue  ¢yHKuma.  WHTErpanm ot
(YHKIIMH KOMIUIEKCHOTO TIEPEMEHHOT0.

18

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATUAX. KOHTpONbHAs
pabora.

14.

12.

CamocTosTeIbHOE U3YUEHHE TEM:
OyHKIIMOHANBHBIC PSIBL. PaBHOMEpHAs
CXOAUMOCTD (DYHKIIHOHATBHBIX PAIOB.
CBoiicTBa paBHOMEPHO CXOSIIAXCS
(GYHKIIMOHATBHBIX PAI0B. 3yucHue
TEOPETHYECKOTO MaTepraia, HOAroOTOBKa K
MIPaKTUYECKUM 3aHATUSAM. Pemienue 3anauy,
MOATOTOBKA K KOHTPOJLHOU paboTe. TeMbr:
Uucnossie psaabl. DyHKMOHANBHBIE psiabl. Psin
Telinopa. Pan Jlopana. Ilpumenenue
CTETIeHHBIX psIoB. Hynmn aHanuTHdeckoi
¢ynxumu. OcoOble TOYKH, UX KiacCH(pUKaIys.
Brrunciienue BeraeroB. I[IppuMeHeHNE BEIYETOB K
BBIYMCIICHUIO HHTETPAJIOB.

20

OIIK1,
OIIK2

Onpoc Ha TPaKTHIECKUX
3aHATHAX. KOHTpoJbHAs
pabora.

15.

13.

CamocrositenbHOe n3yueHue Tem: lloHsarue
THUIIEOEPTOBA IPOCTpaHCTBA. Pasioxenue B psia
IO OPTOTOHANBEHBIM (hyHKIUSAM. Psim Dypre.
[onsTHE O CXOIUMOCTH B CpPEAHEM U
CpeIHEKBAIPaTUHYHOM. DKCTpEMAIbHOE
CBOMCTBO 0Tpe3koB psiga Dypoe.
CamocTosITeIbHOE H3YUCHHE TEOPETUIECKOTO
Marepuana, MoAroTOBKa K MPaKTHUECKUM
3angaTusaM. Pemenue 3agau. Temel: PaszimoskeHue
B psn Dypbe o KocUHycaM U CHHYCaM.
Kommekcnas popma psima @ypre. UnTerpan

18

OIIK1,
OIIK2

Ompoc Ha
MPAKTHYECKUX 3aHSITHSIX.

1A
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dypre. [IpeobpazoBanne Dypre.

16.

14.

CamocrosTensHoe nu3ydenue teMm: MHTerpan
Mroamens. CeneHue 3agaunl K 3a1ade ¢
HYJIEBBIMU HAa4aJIbHBIMH yCIOBHAMU. Pemenne
MHTErpajbHBIX ypaBHEeHHH Bosbreppa ¢ sapamu
CIEeHaTBHOTO BHJIa. Perenne HeKOTOphIX
3a7a4 MaTeMaTH4ecKol (HU3MKH.

M3yueHne TeopeTnyeckoro Marepuana,
MOJTOTOBKA K MPAKTUIECKUM 3aHITHSAM.
Pemenue 3a1a4, moAr0TOBKA K KOHTPOJIBHON
pabote. Tembr: UnTerpanpabie
npeoOpazoBanust. [IpeobpazoBanus Oypse.
[Ipeo6pazoBanue Jlamnaca. [Ipunoxenws
OTIEPAIIOHHOTO HCUHCIICHHSI.

18

OIIK1,
OIIK2

Ormpoc Ha IPAKTHYECKHX
3aHsATHsAX. KOHTpOsIbHAS
paborTa.

17.

8-14.

HOJ.'[I‘OTOBK& H cJada 3K3aMCHa

36

OIK],
OIIK2

OHGHK& Ha 5K3aMCHC

Cemectp 3

18.

15

V3y4eHne JeKIIMOHHOTO MaTepHana.
[ToxroroBka K NpaKTHYECKOMY 3aHSTHIO.
CaMOCTOSITENbHO: DIIeMEHThl KOMOUHATOPUKH.
AKCHOMATHYECKOE ONpeIeTICHHE BEPOSITHOCTH.

OIIK1,
OIIK2

Ompoc Ha TPAKTHIECKOM
3ansTHu. KoHTpobHas
paboTta. KoyokBuym.

19.

16

W3y4yeHne 1eKINOHHOTO MaTepHana.
IToaroroBka K MpakTUYECKOMY 3aHATHIO.
BbeInosHeHNE TEKYIETO JOMAITHETO 3aaHMsL.

OIIK1,
OIIK2

Omnpoc Ha TPaKTHIECKOM
3ansTHU. KoHTpONbHAS
paboTta. KomrokBuym.

20.

17

NzydeHue NeKIIMOHHOTO MaTepuara.
[ToaroToBKa K MPaKTHYECKOMY 3aHSITHIO.
BrinonHeHre TeKyero JOMauHero 3a1anus.
IToaroroBka kK KOHTPOJBHOH pabote. CaM-HO:
IToTok cOOBITHIA. DIEMEHTHI TCOPUH MACCOBOTO
00CITy)KUBaHUS.

OIIK1,
OIIK2

Onpoc Ha NPaKTUYECKOM
3ansTid. KoHTponbHas
paboTa. KoytokBuym.

21.

18

W3ydeHne IEKIMOHHOTO MaTepuaa.
[ToxroroBka K NpakTHYECKOMY 3aHSTHIO.
BrinosHeHne TeKyIero JOMaIlHero 3aJaHus.
Cam-H0: OyHKIHSA OHOTO CIIY4aifHOTO
aprymeHTa. Maremarudeckoe 0XXuJaHue
(hYHKLIMU OJTHOTO CIy4aliHOTO apryMEHTOB.

OIK1,
OI1K2

Onpoc Ha NPaKTUYECKOM
3a"saTuu. KonTponbHas
pabora. KoyutokBuym.

22.

19

H3ydeHue NEKIUOHHOIO MaTepuaa.
IMoxroroBka K NpakTUYECKOMY 3aHSTHIO.
BrInonHeHue Tekymero JOMamiHero 3a1aHusl.
Cawm-no: JIuneiiHoe mpeobpa3oBaHme
HOpPMAaJIbHOHU CITy4alHOM BEIHYUHBI.
Komno3uius HopMaibHBIX 3aKOHOB
pacnpeseNeHusl.

OIK1,
OITK2

Onpoc Ha NPaKTUYECKOM
3a"saTu. KoHTponbHas
pabora. KomutokBuym.

23.

20

H3ydenne NeKIIMOHHOTO MaTepHaa.
IToaroroBka K NpakTUYECKOMY 3aHSITHIO.
BeInonHeHne TEKyEro TOMAalIHEro 3a1aHusl.
Cam-HO: MHOTOMEpHBIE ClTydyaliHbIE BETUYHHBI.
@D yHKIMS HECKOJIBKUX CIIy4alHbIX apI'yMEHTOB.
Maremarnaeckoe okuaHue QyHKIUH
HECKOJIbKUX CIIy4alHBIX apryMeHToB. [lonsTue
perpeccun. Kpussle perpeccuu.

10

OIIK1,
OIIK2

Omnpoc Ha IPaKTHIECKOM
3ansTHU. KoHTposbHas
pabota. Komtoksuym.

24,

21

W3yueHne NeKIMOHHOTO MaTeprana.
[ToxroroBka K NpaKTHYECKOMY 3aHSTHIO.
BeInosHeHne TeKyIero JOMaIlHero 3aJaHus.
Cam-Ho: CX0IMMOCTH Ha MHOKECTBE
ciydaiiHbIX BeauuuH. CX0aUMMOCTb MO
BEPOSITHOCTH. HepasenctBo Mapkosa.
HepasenctBo YeOrieBa. Teopema UeoOblena.
Teopema bepnymnnu. Teopema Ilyaccona.

OIK1,
OITK2

Onpoc Ha MPAKTUYECKOM
3ansTun. KoHTposbHas
pabora. KoyutokBuym.

25.

22

M3y4yeHne JeKIMOHHOTO MaTepHana.

OIIK1,

Omnpoc Ha MPaAKTHIECKOM
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INoaroroBka K NPakKTUYIECKOMY 3aHSTHUIO.
BeinosiHeHUE TEKyIETo JOMAITHEro 3a1aHusl.
Cam-Ho: Ilonstue BeiGopku. Ilpocreifmme
croco0b1 00paboTku BEIOOpKH. CTaTHCTHYECKAS
(byHKIMS pacrpeeseHns. DMIUpHIecKas
(YHKINS pacTpe/ieeHusI.

OIIK2 3aHATHH.

26. 23 W3yueHne JeKIMOHHOTO MaTepHaa.
[MoaroToBKa K MPAKTUIECKOMY 3aHATHIO.
BrlnonHeHre TEKYIEro JOMaITHETo 3a/1aHusl.
Cam-=o: IlocTpoeHne TOBEpUTETHHOTO
I/IHTepBaﬂa JJIS1 OICHKHU MaTEMAaTU4YCCKOTO
oxxuganud. [ToHsITHE 0 CTaTUCTUYECKON
MPOBEPKE TUIOTE3. B3anMocBs3b GU3HKH,
MaTEMAaTUKH U IPOrpaMMHPOBaHUS B
00paboTke ombITOB: «Crila)kKuBaHUE
BKCHepl/IMeHTaHI)H]:IX 33BHCI/IMOCTGI7[ 110 MeTOZly
HAUMEHBIIIX KBAIPATOB)

10 OIIK1, Omnpoc Ha IPAKTHIECKOM
OIIK2 3aHSATUU.

27. 15-23 IlogroroBka u cada sk3amMeHa

36 OIIK1, Or1eHKa Ha DK3aMeHe
OIIK2

10. IIpumepHasi TeMaTHKa KypPCOBBIX IPOEKTOB (pador)

HE TPEyCMOTPEHO

11. PeiiTuHroBasi cucTeMa JJisl OEHKHN yCIeBAeMOCTH CTY/I€HTOB

Ta6auna 11.1 BamipHBIE OIEHKH IS DIIEMEHTOB KOHTPOJIS

MaxkcuManbHbII 9 MaxkcuManbHbII
MaxkcumanbHbIN
N 6amwt Ha 1-yro KT 0aJut 3a mepuo Bcero 3a
DieMeHTBI y4eOHOW AesTeIbHOCTH 6as1 3a mepuos
C Hayaja mexny 2KT u Ha ceMecTp
mexnay 1KT u 2KT
ceMmecTpa KOHeI ceMecTpa
[IpemuanbHbIe OAILTEI 5 5 10
Kosoksuym 10 10
KonrpossHbie paboTs! Ha 20 20 10 50
NPAKTHYECKUX 3aHITHUIX
HToro MakcumyM 3a nepuon: 25 25 20 70
Craga 5x3aMeHa (MakKCHMyM) 30
Hapacrawomum utorom 25 50 70 100
Ta6aumna 11.2 INepecueT 0AIIOB B OIEHKH 32 KOHTPOJBHBIC TOUKH
BaJuibl Ha 1aTY KOHTPOJILHOMH TOYKH Ouenka
85 % wu BBIIIE OT MAKCHMAJIEHO BO3MOXKHOTO peiitnara Ha mary KT OTIIMYHO
70% - 84% oT MakCHMMaIbHO BO3MOKHOTO perTrHra Ha gaty KT XOPOIIO
55% - 69% oT MakcHMaJbHO BO3MOKHOTO pelitnHra Ha mary KT YAOBJIETBOPUTENHHO
MeHee 55 % oT MaKcHMaJIbHO BO3MOXHOro peiitunra Ha gaty KT HEYJI0BJIETBOPUTEIBHO
Tadauua 11.3 — [lepecyeT cymMbl 0aIJIOB B TPATUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Ouenka (FOC) Hrorosas cymma 633323, YYUTBHIBAET YCHEIIHO Ouenka (ECTS)
CIAHHBIH IK3aMeH
5 (oTaMYHO) (3aYTEHO) 90 - 100 A (0TJIINYHO)
85 -89 B (ouenp xopoiio)
4 (xopomo) 75 -84 C (xopo1o)
(3a4TeHo) 70-72
D
3 (YIOBJIETBOPHUTEIHHO) 65 -69 (yroszersopuTesHo)
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)
2 (HeyAOBIICTBOPHTEIILHO), Huxe 60 6an10B F (HeynoBneTBOpUTEIHHO)
(He 3a4TeHO)

3K3aMeHaIII/IOHHa$I OILICHKA BBICTABJIACTCA 1100 10 pe3yiabTaTaM CEMECTPOBOTO peﬁTHHl"a, 1100 1o OTBCTY Ha 3K3aMCHC.

1R

CornacoBaHa Ha noptane N2 7924




12. YueOHO-MeTOAMYEeCKOEe M HHPOPMALIMOHHOE o0ecleYeHne TUCUUIIMHBI:

12.1 OcHoBHas nmuTepaTypa.

Cemectp 1

1. bexnemues, JI.B. Kypc aHanmuTHyeckoii reoMeTpUU U JTMHEHHOHN anreOpsl [ DNeKTpoHHEIH pecypc] : yueOHHUK., —
Onekrpo. man. — CII6.: Jlanb, 2015. — 445 c. — Pexum nocryma: http://e.lanbook.com/books/element.php?pll_id=58162
— 3aru. ¢ 9KpaHa.

2. MarasunnukoB JI.W. Beiciias marematuka I. [IpakTukyMm nmo JuHEHHOM anreOpe M aHAJIMTUYECKON reomerpun: YdeOHOE
mocobue / JL.U. MarasunaukoB, A.JI. MarasuaaukoBa; MunHCcTepcTBO 0OpaszoBaHus Poccuiickoit ®eneparmm, Tomckuit
TOCYIapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHUS U paauodieKTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (97 3x3.)

3. EmprioB A.A. HHTerpansHoe ucaucinenue. JnddepeHnuanpapie ypaBHeHH: yaeOHOe mocodue / A.A. Enpros, T.A.
EnbnoBa; @enepanbHoe areHTCTBO 110 00pa3oBaHuio, TOMCKHI rocy1apCTBEHHBIH YHUBEPCUTET CUCTEM YIPABICHHS U
pammoanekrporuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 9k3.)

4. MarazunnukoB JI.U. Briciras maremaruka . Ilpaktiukym no nuddepennnanbHOMy HCUHCICHHIO: YaebHoe mocodue / JI.M.
MarazunaukoB, A.JI. Marasnaankos; MuanctepcrBo oopazoBanus Poccuiickoit @enepanum, ToMckuii ToCcynapCTBEHHBIN
VHUBEPCHUTET CHCTEM YIIPaBICHUsI U paanodekTpoHuk. - Tomck: TYCVYP, 2007. - 212 ¢. (99 3k3.)

5. @uxrenronsn I'M. Kype muddepennnansHoro u HHTErpajibHOTO HCYUCICHUS: YIeOHUK U1 By30B, T. 1; M.: ®usmatiwr,
2006, 679 ctp. (100 vk3.)

6. bexnemumiena, JI.A. COOpHHK 3a/1a4 TI0 aHATTUTUICCKON TEOMETPUU U JIMHEIHOM anredpe [ DIeKTPOHHBIN pecypce] : yaeOHoe
mocobue / JI.A. bexnemuruesa, JI.B. bexiemumies, A.YO. Iletpouy [u mp.]. — Dnekrpon. man. — CII6.: Jlanb, 2016. — 496
¢. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=72575— 3ar. ¢ kpaHa.

7. bepman, I'.H. COopHuUK 33724 1O KypCy MaTEMaTHYECKOTO aHaIM3a [ DNeKTpOHHBIN pecypc] : yueOHOE mocodue. —
Onextpon. gaH. — CII6. : Jlans, 2016. — 492 c¢. — Pexxum mocrtyma: http://e.lanbook.com/books/element.php?pll id=73084
— 3aru. ¢ 9KpaHa.

8. ABmoBa, JI.B. [IpakTrkyM ¥ HHAMBUIyaIbHbIE 3aaHHsI 110 BEKTOPHOH ajreOpe M aHAIUTHYECKOW TeOMEeTpHH (THIIOBbIC
pacueThl) [ DIeKTpOHHBIN pecypc] : yaeOHoe nmocodue / JI.B. ABuinosa, B.A. Bonotiok, JI.A. BooTiok. — DnekTpoH. gaH. —
CII6.: JIanp, 2013. — 281 ¢. — Pexxum moctyma: http://e.lanbook.com/books/element.php?pll id=37330 — 3aru1. ¢ sxpaHa.

Cemectp 2

1. EnpuoB A.A. HuterpansHoe ucuncienue. Juddepenunanvupie ypaBHeHus: ydeOHoe mocodue / A.A. Enpuos, T.A.

EnpnioBa; ®depepanbHOe areHTCTBO IO 00pa3oBaHWIO, TOMCKHI TOCYyJapCTBEHHBIH YHHBEPCHTET CHCTEM YIPABICHUS H

pamuosnekrponuku. - Tomck: TYCYP, 2007. - 263[1] c. (100 3x3.)

2. ©uxrenronbi I.M.Kypc nuddepeHnanbsHOro 1 HHTErpaabHOTO HCYUCICHUS: YIeOHHK TS BY30B: B 3 T. M.: ®usMaTiur,
2006 -T. 2.— 863 c. (100 3K3.)

3. bepman, I'.H. Peme6Huk k cOOpHUKY 33734 110 KypCy MaTeMaTHIECKOTO aHaIn3a [ DIeKTPOHHBIH pecypc]: yaeOHoe

nocobue. — OnektpoH. naH. — CI16.: Jlans, 2011. — 608 c. — Pexxum nocryna:

http://e.lanbook.com/books/element.php?pll_id=674 — 3aru. ¢ sxpana.

4. Bonotrok B. A. TIpakTHKyM ¥ HHANBHAIYAIbHBIC 33JaHUS 110 HHTETPATLHOMY UCUUCIICHHUIO (PYHKITH OJHOW IEPEMCHHOM

(TMnoBBIE pacyeTsl) [AneKTpoHHbIH pecype] : yaeOHoe nocobue / bonotiok B. A., bonotiok JI. A., Tanuy 0. I. [u np.]. —

Onektpon. mnan. — CI16.: Jlans, 2012. — 336 c. — Pexum nocryma: http://e.lanbook.com/books/element.php?pll_id=3800 —

3ari. ¢ akpaHa.

5. bonotiok, B.A. [IpakTukym 1 WHANBHIYaTbHBIC 33aHUS IO OOBIKHOBEHHBIM AU (epeHIaIbHBIM YpaBHEHISIM (THIIOBBIE

pacueThl) [DIeKTPOHHBIN pecypc]: yueoHoe nocobue / B.A. Bonotiok, JI.A. Bonotiok, E.A. IlIBex [u ap.]. — DieKkTpoH. JaH.

— CII6.: Jlanb, 2014. — 220 c. — Pesxxum gocrymna: http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢

JKpaHa.

6. [TanTenees, A.B. Teopus GyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO M OTIEPAlIMOHHOE HCUHCIICHHE B IPUMEpax U 3a/iadax

[DnexTponHEI pecype] : yaebHOe ocodue / A.B. [anrenees, A.C. SIxkumoBa. — DnextpoH. naH. — CII6. : Jlans, 2015. —

447 ¢. — Pexum noctyma: http://e.lanbook.com/books/element.php?pll _id=67463 — 3ari. ¢ 3kpaHa.

7. IMucemennsrit JI. T.  KoncnekT nekmuii o Beiciieid MmatemaTrke: B 2 4. / 1. T. [lucemennsiit. - M. : Aiipuc-IIpecc, 2007 - .

Y. 2 : Tpuauars 0Tk JeKUui. - 5-e u3n. - M.: Aiipuc-Ilpecc, 2007. - 251, [5] ¢.(60 3k3.)

Cemectp 3

1. Tucemennsrii JI. T. KOHCOEKT JEKIHiA IO TEOPUU BEPOSTHOCTEH, MATEMATHYECKOM CTATUCTHKE U CIIyYalHBIM MPOIECCaM.
M.: Aiipuc-IIpecc, 2006. — 287c. (49 3k3.)

2.  bonotiok, B.A. IlpakTukyM ¥ MHIMBHyaJbHbIE 33JJaHUsI [T0 KypCY TEOPUU BEPOSTHOCTEH (TUIIOBBIE PACUETHI)
[DnexTponHEIt pecypc]: yueOHoe mocodue / B.A. Bonotiok, JI.A. bonotiok, A.I'. I'puns [u 1p.]. — DICKTPOH. AaH. —
CII6.: Jlanp, 2010. — 288 ¢. — Pexxum nocryna: http://e.lanbook.com/books/element.php?pll id=534

3. bopoauH, A.H. DnemeHTapHbIN Kypc TEOPHH BEPOSTHOCTEH N MaTeMaTHYECKOW CTATHCTHKHU [ DJIEKTPOHHBIN pecypc]:
yuebHOe mocooue. — DnekTpoH. aaH. — CII6.: Jlans, 2011. — 255 ¢. — Pexxum pocryma:
http://e.lanbook.com/books/element.php?pll_id=2026

12.2 JlonomHUTENBbHAS JTUTEpATYpA.
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http://e.lanbook.com/books/element.php?pl1_id=72575

Cemectp 1

1. COopHuK 3a7a4 10 MaTeMaTHKe JUIsl BTy30B: yueOHoe iocodue st BTy30B: B 4 4. / pea.: A. B. E¢umos, b. I1.
Hemunosuu. — 3-¢ u3., ucnp. — M.: Hayka, 1993. — 478, [2] ¢. U. 1 : JIuneitHas anreOpa ¥ OCHOBBI MAaTEMaTHUECKOTO
anamu3sa / B. A. Boaros [u np.]. - M. : Hayka, 1993. - 478, [2] c. (12 3k3.)

2. Tepexuna JI. U., dukc U. U. Briciias maremaruka: Yueonoe mocooue.  U. 1: Jluneitnas anreOpa. BekropHas
anreOpa. AnamuTndeckasi reometpus: yuebHoe mocobue. - Tomck: enbramian, 2002, — 223 c¢. (2 3k3.)

3. Tepexuna JI. ., ®ukc U. U. Beicinas maremaruka: Ydyeonoe nocooue. Y. 2: Ipexen. HenpepblBHOCTS.
IIpousBoanas ¢yukiuu. [Ipunoxenus npou3BoaHON. OYHKIIMKA HECKOJIbKUX IIEPEMEHHBIX. - ToMck: ToMckuit
rocyaapcTBeHHbIH yauBepcuteT, 2003. — 179 c. (1 7k3.)

4. Tepexuna JI. U., ®ukc U. U. Beicias maremaruka: YueOHoe mocooue/ Y. 3: HeompeneneHHbI HHTETpat.
OnpeneneHHslii nHTerpan. KpatHsie, KpuBoJMHEHHBIE M TIOBEPXHOCTHBIE HHTErpasibl. BekTtopHoe mone. - ToMck:
ToMckuit rocynapcTBeHHbIH yHEBepcHuTeT, 2004. - 252 ¢. (2 3K3.)

5. Enpnos A.A. [IpakTHKyM 10 HHTETPATEHOMY UCYHCICHUIO U MU PepeHIHaTbHEIM YPaBHEHUAM: YaeOHOe TToco0me /
A.A. Enpros, T.A. EnsrioBa; @eaepanbHoe areHTCTBO 1Mo oOpazoBanuio (M.), ToMckuii rocynapcTBEHHBIN
YHUBEPCHUTET CHCTEM YIIpaBIeHUs U paanodiektpouukn (Tomck). - Tomck: TYCVYP, 2005. - 204 c. (285 9k3.)

Cemectp 2

1. COopHuK 3a1a4 1o MaTeMaTHKe Ul BTy30B: yaeOHOe rTocodue st BTy30B: B 4 4. / pex.: A. B. E¢umos, b. II.
Hemunoswa. — 3-e 1., uctp. — M.: Hayka, 1993. — 478, [2] c. U. 1 : JIuneitHas anreOpa ¥ OCHOBBI MATEMaTHYECKOTO
anamu3a / B. A. Boxaros [u mp.]. - M. : Hayka, 1993. - 478, [2] c. (12 7k3.)

2. Empno A.A. TIpakTHKyM [0 WHTETPATHHOMY UCYHCICHUIO U TU(PepeHIIATBHEIM ypaBHEHUSAM: yaeOHOe Tocooue /
A.A. Empnos, T.A. EnpmoBa; ®enmepampHOoe areHTcTBO 1O OOpaszoBaHmio (M.), ToMckuii rocymapCTBEHHBIH
YHUBEPCHUTET CHCTEM yNpaBJIEHHUS U panrodnekTpoHuku (Tomck). - Tomck: TYCVYP, 2005. - 204 c. (285 3k3.)

3. JlaBpentbeB M.A., lllabaT B.B. MeTtoasl Teopuu GpyHKIMM KOMIUIEKCHOTO TepeMeHHoro. M.: Hayka, 1965, 716¢. (1
9K3.)

4. Kpacnop M.JI. ®yHKOIMM KOMIIIEKCHOTO IepeMeHHoro. OmnepanroHHOEe HCYHCIEHHE. Teopust yCTONYMBOCTH:
VYuebHoe mocodue s By30B / M. JI. KpacHos, A. U. Kucenes, I'. 1. Makapenko. — M.: Hayka, 1981. — 302[2] c.
(33 9x3.)

5. Tepexuna JI. ., ®duxc W. U. Beicmas marematuka: YueOHoe mocodme/ Y. 3: Heompenemenusiii mHTErpai.
Omnpenenennblii uHTErpai. KpaTHbIe, KpUBOJIMHEWHBIC W TOBEPXHOCTHBIC MHTErpainl. Bekropnoe moie. - Tomck:
Tomckuii rocynapcTBeHHBIH yHHBEpeUTeT, 2004. - 252 c. (2 9k3.)

6. Tepexuna JI. ., dukc U. U. Beicmas matematuka: Yue6Hoe mocobue/ Y. 4: uddepeHnnanbHbIe ypaBHEHUS.
Psiap1. @yHKIMM KOMITIIEKCHOTO repeMeHHoro. OnepanuoHHblil Meton. - Tomck: Jenpramnan, 2011, — 268 c. (3 9x3.)

7. PomanoBckuii II. U. Pamer ®@ypre. Teopus mnons. AHanuTudeckue W crenuanbHble GyHkiun. [IpeoOpa3zoBanue
Jlammnaca: YuebHoe mocoOue s By3oB/ M.: Hayka, 1980. - 334 ¢. (7 3k3.)

8. Cumopor 1O. B., lllabyaun M. B., ®enoprok M. W. Jlekuuu mo Teopuu (PyHKIUH KOMILICKCHOTO IEPEMEHHOTO:
Yuebnuk s By3os/ M.: Hayka, 1989. - 477 c. (10 3k3.)

Cemectp 3

1. Bentuens E. C. Teopus BepostHOCTe#: YueOHUK i By30B. M.: Academia, 2005. — 571 c. (228 3k3.)

2. Jlyruna H.D. [Ipaktukym 1o teopun BeposiTHocTel: Y4eo. nocod. — Tomck: ToMckuii MeXKBY30BCKHUIT LIEHTP
JUCTaHIIMOHHOTO oOpasoBanus, 2006 — 153 c. (45 3k3.)

3. Maraszunnukos JI.W. Beiciiast matemaruka [V. Teopust BeposTHOCTEH: yueOHOE mocodue s By3oB / JI. U.
MarasunaHikoB; MunHCcTepcTBO 00pazoBanus Poccuiickoit deneparwu, ToMCKHIA TOCYIapCTBEHHBIA YHUBEPCUTET CUCTEM
YIIPaBJICHUS U PAJAUOIEKTPOHUKH. — 2-€ U3., nepepad. u jgor. - Tomck: TYCYP, 2000. — 151 c. (175 aK3.)

4. Bunenkun H. 5. Kombunartopuka/ H. 5. Bunenkun, A. H. Bunenkun, [1. A. Bunenkun. M.: ®UUMA, 2006; M.:
MITHMO, 2006. — 399 c. (10 3Kk3.)

5. T'mypman B.E. Teopus BeposTHOCTE# 1 MaTeMaTHyeckas cTatucTuka [ Tekcr]: yuebHoe mocobue s 6akanaBpos / B. E.
I'mypman. — 12-e uzn. — M. : FOpaiit, 2013. — 480 c. (7 3k3.)

6. I'mypman B.E. PykoBoacTBO K pelIeHuIo 3a/1a4 110 TEOPUH BEPOSITHOCTEH U MaTeMaTuieckoi craructuke [Tekcr]:
yuebHoe nocooue a1 Oakanaspos / B. E. 'mypman. — 11-¢ u3z., nepepad. u qomn.— M.: FOpaiit, 2013. — 405 c. (6 3k3.)
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12.3 IIpakmuueckue 3auamus nPo8oIANMCA nO Y4eOHbLM ROCOOUAM:

Cemectp 1

1. MarazunuaukoB JI.U. Beicmas matemaruka . [IpakTukym mo juHEHHON anreOpe W aHAIMTHUYECKOH reomMerpuu: YueOHoe
mocobue / JL.U. Mara3sunankoB, A.JI. MarasuHaukoBa; MunHCTepcTBO OOpa3zoBaHus Poccuiickoit ®@eneparmm, Tomckuid
TOCYJapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHUS U paguodnieKTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (973k3.)

2. MarasunanukoB JI.W. Beicmas maremaruka I. Ilpaktnkym no auddepenpansHoMy HedrcieHno: YueoHoe nocooue / JILU.
Mara3unHukoB, A.JI. MarasuanukoB; MunucTepcTBO 00pasoBanus Poccutickoit @enepannu, ToMcknii rocynapcTBEHHBINH
YHUBEPCUTET CHCTEM YIPaBICHUS U paanodnekTpoHukH. - Tomck: TYCVYP, 2007. - 212 c. (99 3k3.)

3. bexnemuiiesa, JI.A. COOpHUK 3a/1a4 10 aHATMTHYECKOI FeOMETPUH U THMHEIHON anredpe [DieKkTpoHHBIH pecype] : yuebHoe
nocobue / JI.A. bexnemumesa, /[.B. beknemumes, A.YO. Ilerpoud [u ap.]. — DOnexrpon. nan. — CII6.: Jlans, 2016. — 496
¢. — Pexxum moctyma: http://e.lanbook.com/books/element.php?pll_id=72575— 3ara. ¢ sxpaHa.

4. Bepman, I'.H. COopHHK 33124 TI0 KypCcy MaTeMaTHIecKOTo aHaIu3a [ DIeKTpoHHBIH pecypce] : yueOHOe mocodue. —
Onektpo. gan. — CII6. : Jlans, 2016. — 492 ¢. — Pesxxum poctyma: http://e.lanbook.com/books/element.php?pll id=73084
— 3aru. ¢ 9KpaHa.

Cemectp 2

1. EmeiioB A.A. UnterpansHoe ucuucnenue. uddepenmmansasie ypapHeHus: ydebnoe mocobue / A.A. Empmos, T.A.
EnpnioBa; ®depepanbHoe areHTCTBO IO 00pa3oBaHWIO, TOMCKHI TOCYIapCTBEHHBIH YHHBEPCHTET CHCTEM YIPABICHUS |
pamuosnekrponukn. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3x3.)

2. bepman, I'.H. PemeOHuK kK cCOOpHUKY 331349 110 KypCy MaTeMaTHIECKOTO aHaImn3a [ DNeKTPOHHEBIH pecypc]: yaeOHOe
mocobue. — DnekTpoH. naH. — CI16.: Jlans, 2011. — 608 ¢. — Pexxum mgoctyma:
http://e.lanbook.com/books/element.php?pll_id=674 — 3aru. ¢ sxpaHa.

3. [TanTenees, A.B. Teopus GpyHKIMH KOMIUIEKCHOTO EPEMEHHOTO U OIIEPALHIOHHOE UCYHCIIEHHE B IPUMEpax M 3ajavax
[DnexTponHsI pecypc] : yaedHOe ocodue / A.B. ITanrenees, A.C. SIxkumoBa. — DnextpoH. nadH. — CII6. : Jlans, 2015. —
447 c. — Pexum noctyma: http://e.lanbook.com/books/element.php?pll _id=67463 — 3ari. ¢ skpaHa.

Cemectp 3

1. Jlyruna H.D. TlpakTrky™m 10 Teopuu BeposiTHOCTeH: Yueb. mocod. — Tomck: ToMCKuit MeXKBY30BCKHil LIEHTP
JUCTAaHITHOHHOTO oOpasoBanus, 2006 — 153 c. (45 3k3.)

2. bosnoTiok, B.A. [IpakTukyMm 1 UHIMBHYyabHbIE 33/IaHHS TI0 KYPCY TEOPHH BEPOSATHOCTEH (THIIOBBIE PAaCUYEThl)
[DnexTponHsIi pecypc]: yueobHoe mocodue / B.A. Bonotiok, JI.A. bonotiok, A.T". I'puns [u mp.]. — Daekrpon. nan. — CII6.:
Jlans, 2010. — 288 ¢. — Peskum gocryma: http://e.lanbook.com/books/element.php?pll_id=534

3aoanus na KOHMPOJIbHbLE PAOOM L U UHOUBUOYATIbHBIE 3A0AHUSA NPUECCOCHDL 8 KANCOOM U3
CACOVIOWIUX YHEeOHbIX NOCOOUL .

Cemecrtp 1

1 MarasunankoB JLU. Briciras maremaruka I. [IpaktukyMm 1mo nUHEWHOW anreOpe W aHAIUTHYCCKOW TeoMeTpuH: YdeOHoe
nocobue / JL.U. Mara3unnukoB, A.JI. Mara3unHukoBa, MuHucTepcTBo oOpasoBanus Poccuiickoit @enepaumu, Tomckuit
TOCY/IapCTBEHHBINA YHUBEPCUTET CUCTEM YIIPABJICHHS U paguodnekTporuku. - Tomck: TYCVYP, 2007. - 162 c. (973k3.)

2. MarasunaukoB JI.U. Beicmas matemaruka I. [Ipaktikym o muddepeHnnansHoMy HCUHCIeHHIo: YuebHoe mocooue / JI.U.
MarazunaankoB, A.JI. MarasnaankoB; MuaHCTepCTBO 00pazoBanus Poccuiickoit @enepannn, ToMCcKuil TOCYIapCTBEHHBIN
YHUBEPCHUTET CUCTEM YITPABJICHUSI U pajnodieKTpoHuku. - Tomck: TYCYP, 2007. - 212 c. (99 3k3.)

3. ABunoga, JI.B. [IpakTikyM 1 MHAMBUAYyaNbHBIE 3aJaHUS 110 BEKTOPHOMU anreOpe v aHaJIMTHYECKOI reoMeTpuH (TUIIOBbIC
pacdeTsl) [DIeKTpoHHBIN pecypce] : yaeOHoe mocobue / JI.B. ABuiosa, B.A. BonoTtiok, JI.A. BomoTiok. — DnekTpoH. gaH. —
CII6. : Jlans, 2013. — 281 ¢. — Pexum goctyna: http://e.lanbook.com/books/element.php?pll id=37330 — 3aru. ¢ ’kpaHa.
4, bepman, I'.H. CO0opHUK 33724 TI0 KypCcy MaTeMaTHUECKOTO aHaln3a [ DJIeKTpOHHBIN pecypc] : yaebHoe mocobue. —
Onektpon. gan. — CII6. : Jlans, 2016. — 492 ¢. — Pexxum poctyma: http://e.lanbook.com/books/element.php?pll _id=73084
— 3ar. ¢ 9Kkpana.

5. bornoTiok B. A. [IpakTukyM 1 MHIMBHIyaJ bHBIE 33/IaHHS TI0 HHTETPAIbHOMY HCUUCIICHNIO QYHKIIUU O/THOM IepeMEHHON
(TMnOBBIE pacyeTsl) [ DNeKTpoHHbIH pecypc] : yueoHoe nmocobue / bonotiok B. A., Bonoriok JI. A., Tanmuu 0. I'. [u np.]. —
Onektpon. gan. — CII6. : Jlans, 2012. — 336 ¢. — Pexum moctyma: http://e.lanbook.com/books/element.php?pll_id=3800 —
3ary. ¢ sKkpaHa.
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Cemectp 2

1. Bonotiok B. A. [IpakTHKyM W WHAMBHIYaJbHbIE 3aJaHHs N0 MHTETPATLHOMY MCUMCIEHHIO (YHKUMM OJHOI MepeMeHHOi
(TumnoBsie pacueTsl) [DNeKTpoHHbIH pecypce] : yueGHoe nocobue / Bonotiok B. A., BonoTtiok JI. A., I'amuu FO. T. [u ap.]. —
DnekTpoH. aaH. — CII6. : Jlans, 2012. — 336 c. — Pexwum pocryma: http://e.lanbook.com/books/element.php?pl1_id=3800 —
3ari. ¢ sKkpaHa.

2. Bonotiok, B.A. [IpakTuKyM ¥ MHAMBHIYalbHbIE 3alaHUs 10 OObIKHOBEHHBIM AH((pepeHLHaNIbHbIM ypaBHEHHAM (THIIOBbIE
pacuetsl) [DnekTpoHHbIH pecypc] : yueGHoe nocobue / B.A. Bonotiok, JI.A. Bonotiok, E.A. IlIBex [u ap.]. — DeKTpoH. AaH.
— CII6. : Jlaus, 2014. — 220 c. — Pexum pocrtyna: http://e.lanbook.com/books/element.php?pll_id=51934 — 3arn. ¢
JKpaHa.

3. Ilanrenees, A.B. Teopus pyHKIMIT KOMIUIEKCHOTO MIEPEMEHHOTO U ONepaLMOHHOE CYHMCIEHHE B IPUMepax U 3ajaqax
[DnexTpoHHblii pecypc] : yueGHoe nocobue / A.B. ITanrtenees, A.C. SxkumoBa. — DnektpoH. aaH. — CII6. : Jlans, 2015. —
447 c. — Pexxum pocryna: http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru. ¢ skpaHa.

Cemectp 3
1. Jlyruna H.D. IIpakTukyM no Teopru BeposTHocTel: Yueb. mocod. — Tomck: ToMckuit MeXBY30BCKHit LIEHTP
JIMCTaHLMOHHOTO o6pa3oBanus, 2006 — 153 c. (45 ax3.)
2. Bonortiok, B.A. TIpakTHKYM M MHAMBHAYaJbHble 3a[laHHUs 110 KypCy TEOPHH BEPOATHOCTEH (TUIIOBBIE pacUeThl)
[OnextponHblii pecypc]: yuebHoe nocobue / B.A. BonoTtiok, JI.A. Bonotiok, A.I'. ['punb [1 ap.]. — DiekTpoH. AaH. —
CIIG.: Jlans, 2010. — 288 c. — Pexxum noctymna: http:/e.lanbook.com/books/element.php?pll_id=534

12.3 IHpozpammuoe obecneuenue. Cucrema nuctaniponsoro oopasosanus MOODLE s
COIPOBOX/ICHUS CAMOCTOSTENEHON pabOTHI CTYIEHTOB (METOAMYECKHE MaTepHalIbl: TEKCTOBBIE, ayIHO U
Buzieo(haiiibl, MHAUBHUYaJIbHbIE 3alaHUs, TECTHI U T.1.).

12.4 Ba3pl maHHBIX, HH(GOPMAIMOHHO-CIIPABOYHBIE M OMCKOBBIe cicTeMbl: CChUIKH C caiiTa Kadeapsl Ha
MaTeMaTU4YEeCKUE PECYPCHI U OH-JIalH TPEHAKEPHI.

13. MaTepuaibHO-TeXHUYECKOE o0ecnedyeHne JHCIHILTHHBI:

Bo3moxHOCTh paboTaTh B KOMIBIOTEPHOM Kjlacce M3 pacyéra OJMH KOMIIBIOTEP Ha CTyJEHTA.
JIeKIMOHHBIE ayAUTOPUH, OCHAIIEHHBIE TEXHUKOM JUI MyJIbTUMEAMNHBIX IIPE3ECHTAIUMA.

22 /
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NpunoxeHue K paboueit nporpamme

depepanbHoe rocyaapcTeeHHoe GioaxeTHoe 06pa3osaTeNbHOe yupeX/AeHue BbiCLiero
npodeccroHanbHOro obpasosaHmns

«TOMCKWUM FTOCYAAPCTBEHHbIN YHUBEPCUTET CUCTEM YNPAB/IEHUA U PALVNOI/TEKTPOHUKN»

(TYCYP)
YTBEPXKJIAIO
TpopekTop no y4eGHoii pabore
M. E. TposaH
«__» 2016r.

®OHA, OLEHO4HbIX CPEACTB 10 YYEGHOU ANCUNIN/TUHE (MPAKTUKE)
MATEMATHUKA

YpoBeHb 0CHOBHOIi 06pa3oBaTe/bHOI NPOrpammbl aKaJeMHuYecKHii OakanaBpuar
Hanpagnenue(s) NOAroToBKM (CNEUNanbHoOCTb) 11.03.04 DnekTpOHUKA U HAHOIJIEKTPOHHKA

Npoduns(u) MHMKpO3JIEKTPOHHKA ¥ TBEPAOTEJIbHAsA SJICKTPOHHKA

dopma obyyeHua OYHas

dakynbrer T (Ds1eKTPOHHON TEXHUKH)

Kadeppa OO (Pusnyeckoi 3JIEKTPOHUKH)

Kypc 1,2 Cemectp 1,2,3
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1 Bsenenue

®onp oneHouHslx cpencts (POC) sBusieTcss NpUIOKEHUEM K pabouell mporpaMMe JAUCHUIIIMHBI
«MaTtemaTiKa» ¥ TPEICTaBIsIET COOOW COBOKYIMHOCTh KOHTPOJIbHO-M3MEPHUTENBHBIX MaTEpPHUaoB
(TumoBble 3amaun (3a7aHUs), KOHTPOJIbHBIE Pa0OThI, TECThl W JIp.) U METOJOB HX HCIOJIB30BAHMUS,
IPEIHA3HAYEHHBIX U1l U3MEPEHHUsS YPOBHS JOCTH)KEHHS CTYIEHTOM YCTAHOBJIEHHBIX pE3YJIbTAaTOB
oOyJeHwus.

®OC mno pucuumianHe «MareMmaTnka» HCHONb3YEeTCd IpPU IPOBEJEHUU TEKYLIETO KOHTPOJISA
yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTAallu CTY/AECHTOB.

[TepeueHp 3aKperICHHbBIX 32 AUCHUIUIMHON (IIPAKTUKOM) KOMIETEHIMI puBeeH B Tabume 1.

Ta6auua 1 — [lepevyeHb 3aKpenuieHHBIX 32 IUCHUIIIMHON KOMIIeTEeHIIUIA

Kog DopMyIHPOBKA Jranbl GOPMHUPOBAHUS KOMIIETEHIIUN
KOMIIeTEHIIUM

OIIK-1 | CnocoOHocTh JlomkeH 3HaThb OCHOBHBIE NOHSTHS, ONIPEIETICHUS U
NpeICTABHTH CBOWCTBA O0OBEKTOB MaTEMATHYECKOTO aHaJIK3a,
aJIeKBaTHYI0 (OpPMYIHPOBKH U JOKA3aTEILCTBA YTBEPIKICHUH,
COBPEMEHHOMY YPOBHIO | METO/IbI UX JI0Ka3aTeIbCTBA, BOSMOXKHBIE HX CBS3H U
3HAHUI HAYYHYIO NPWIOKCHHUS B IPYTUX 00JACTAX MATEMaTHYECKOTO
KAPTHHY MHPa HA 3HAHMS M JUCLHUILTMHAX €CTECTBEHHOHAYYHOTO
OCHOBE 3HAHUI COLEpKaAHUS,
OCHOBHBIX MoJI0KeHuii, | J[ooKeH yMeTh J0Ka3bIBaTh MaTEMAaTHYCCKHE
3aKOHOB M METO/IOB YTBEPIKICHHS, PeIaTh 3aaud, MPUMEHSTD
€CTeCTBEHHBIX HAYK M | MaTeMaTHYECKHE METOJIbI U PEUICHUS MPAKTHUSCKIX
MaTeMaTHKH 3aj1a4 B APYrux 00JaCTAX MATEMATHUECKOTO 3HAHUS U

JUCIUTUTMHAX €CTECTBEHHOHAYYHOTO COICPIKAHUS;

ONK-2 | CocoGHOCTE BBISIBUTE | J[omKeH BIafeTh: AlapaTOM MATEMATHUECKOTO
€CTECTBCHHOHAYHYIO0 aHajan3a, METOJAMHU J10KA3aTEIbCTBA YTBEPKIACHUN,
CyIIHOCTD Npob.iem, HaBBIKAMU TIPUMEHEHHUS 3TOTO B IPYTUX 001aCTIX
BO3HHKAIOIIHKX B X071€ MaTeMaTHYEeCKOT0 3HAHUS U TUCIUITIMHAX
npogeccHoHaTbLHOMI €CTECTBCHHOHAYYHOT'O COJICPIKAHHMS.
AesITeIbHOCTH,
NpUBJIEYb JUIA HX
peleHus
COOTBETCTBYHOIIMI
$pusuko-
MaTeMaTH4YeCKu i
anmapar

2 Peanuzaunmsi kKoMneTeHUMn
1 Komnerennus OIIK-1

OIIK-1: Cnioco6HoCTH NpeAcTaBUTDH 2JeKBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHHUIA HAYYHYIO
KAPTHHY MHPAa HA OCHOBE 3HAHMI OCHOBHBIX I0JIOKEHHH, 3AKOHOB U METOI0B €CTECTBEHHBIX HAYK
U MaTeMaTHKHU

Jlnst hopMHpOBaHUS KOMIIETEHIIMH HEOOXOIMMO OCYIECTBUTH PsiJl 3TANOB. DTambl (POPMUPOBAHUS
KOMIICTECHIIMY, TNPUMEHSAEMBIE [JIsI 3TOTO BHMIBI 3aHATUM M MCIOJIB3YEMBbIE CPENCTBA OLCHUBAHMSA
MpeicTaBIeHBI B TabmuIe 2.
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Taﬁ.lmua 2— Oranbl (l)OpMHpOBaHI/IH KOMIICTCHIIUU U UCIIOJIB3YEMbIEC CPEACTBA OICHUBAHUSA

e CaMocTosTenbHas
pabota CTyaeHTOB

1. Cocras 3HaATh YMmeTh Baagern
Conepxanue 3HaeT OCHOBBI U_ VYmMmeer ocymiectBiATh | Bnaneer
3TanoB 0COOCHHOCTH MBICJTUTEIbHYIO CIIOCOOHOCTBIO K
MBICIIUTEILHOTO NESITENILHOCTD, 0000IIIEHHIO,
mpoiiecca, OCHOBBI BBIJIEJIATE IJIABHOE U aHaau3y,
aHAJTUTHICCKOMN ONpPENIETATh BOCIIPUSITHIO
JeSITeIbHOCTH, BTOPOCTEIICHHOE, uHdopmanuu,
AJTOPUTMBI CTaBUTh 1ICIIH U IMOCTAHOBKE IICIU U
MMOCTAaHOBKU M BBIOMPATH ITYTH UX BBIOOpY ITyTeH
JOCTHKEHHS LICIIH, JOCTHKCHUS B peuieHus
TEPMHUHOJIOTHIO U npoiecce MaTeMaTHYeCKHX
OCHOBHEIC ITOHSATHS npodeccuoHaIBHOM 3aj1ad,
€CTECTBCHHBIX HAYK, | JACATEIBHOCTH, yMEET | HaBBIKAMHU
3aKOHEI 1 METOBbI, peanu30BhIBATD MPUMEHEHUS
HCITOJIh3YEMbIC B MaTeMaTUYeCKHI MaTeMaTHYEeCKUX
MaTeMaTUKE B METO/1 pelICHUs METO/IOB peIlIeHUs
TEOPHH B HA 3a1a4 3a/1a4, HAyYHOH
MpaKTUKE UHTEPIpPETALNH
MTOJTYYEHHOTO
perieHus
Buabl 3ansaTui e Jlexuuu; e [IIpakTHueckue e [IpakTnyeckue
e [lpakTtuyeckue 3aHATHUSA, 3aHATHA,
3aHATHS e Brmonnenune e [ pynmoBbie
e [pynmnossie JIOMAILHETO KOHCYJIbTallUH;
KOHCYJIbTalluH1 3a1aHUA; e CaMocTosITEIbHAS

paboTa CTyIeHTOB

Hcnoan3yembie
CpeacTBa
OlleHUBAHMS

e KoHTponbHas
pabora;

e BrmonHeHnue
JIOMAIIIHETO
3a/IaHMS;

e KomnokBuym;

e DK3aMeH

e KoHTponbHas
pabora;

e Odopmienue
JIOMAIITHETO
3a7aHusl;

e 3ammra
WHIUBH1YaJIbHOTO
3a7aHusl;

o KoHcmekr
CaMOCTOSATEIBHON
paboTHL,

e DK3aMeH

e OrtBeT Ha
MIPAKTHYECKOM
3aHITHH;

e KoHTposbHas
pabora;

e DK3aMeH

O6HII/IG XapaKTCPUCTUKHA rokazarenei u KPUTCPUCB OLCHHMBAHHA KOMIICTCHLOWHM HAa BCEX OTalax
IpUBEACHBI B TabuLe 3.
Tadmmua 3 — O0ue XapaKTepUCTHKH MoKAa3aTeieil 1 KpuTepueB OLleHUBAHUS

IToxa3arenu u
3HATH YmMmeTh Baagernb
KpHUTepUHn
Otimm4yHO Obnanaet Ob6nanaer nuana- KonTponupyer
(BBICOKMH (baKkTHUYECKUMU U 30HOM paboTy, IpOBOAUT
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YPOBEHBb)

TEOPETUYECKUMHU
3HAaHUAMU B
npezenax
u3ydaeMoil obnactu
C MIOHUMaHUEM

IPAKTHYECKHUX
YMEHUH,
TpeOyeMBbIX IS
pa3BUTHUS TBOP-
YECKUX PEILICHUH,

OLIEHKY,
COBEPILIEHCTBYET
NefcTBUs paboOThI

TPAaHUI] abcTparupoBaHUsI
NPUMEHUMOCTH npobaem
Ob6nanaer
A beper
JMana3oHOM
3Haet (aKThl, OTBETCTBEHHOCTb 32
MPAKTUYECKUX
MIPUHIUIIBI, eH 3aBepIleHHe 3a1a4
Xopouo (6a30Bblit MIPOIIECCHI, 00IIHe Y ’ B MCCIIEJIOBaHUH,
TpeOyeMBbIX TSt
YPOBEHb) MIOHATHUS B npucnocabiuBaeT
peteHHs
npenenax CBOE TIOBEJICHHE K
. OIpeIeTICHHBIX
u3ydaeMoi obnactu 00CTOSITENICTBAM B
npo0JieM B 00JacTH
penieHuu mpodaemM
UCCIIeI0BAHMS
OO6magaer
OCHOBHBIMH
Yaosaersopurtenb Obnanaer PaGoraer npu
N yMeHUsIMH, TpeOye-
HO (TIOPOroOBbIH 6a30BbIMH OOLTMMHU MBIMH U1 PsIMOM
YPOBEHb) 3HaAHUSIMHU Ha0JII0IEHUU
BBITTOJTHEHHS

MMPOCTHIX 3a1a4

@opMynUpOBKa IOKa3areled W KPUTEPUEB OLICHMBAHMS [aHHOW KOMIIETCHIMM IIPHUBEICHA B

Tabimue 4.

Tadamuna 4 — Ioka3arejiu M KPUTEPUH OLeHUBAHUSI KOMIIETEHIIMU HA 3Tanax

IToka3zarenu n

3HAaThH YMmeTh Baagernb
KpuTepuu
OT1au4HO eomeem no 60Npocy uiu | & c60O0OHO ©C60000HO 8l1adeem
(BbICOKHT 3A0AHUIO npumensiem OCHOBHbIMU
YPOBeHb) apaymMeHmupo6anHHoiil, Megw Obl peuienus NOHAMUSMU,
3a0a4 8
JIO2UYECKU 3aKOHAMU U
. HEe3HAKOMbIX 3
8bICMPOEHHDIL, meopuetl
P N cumyayusix, puet,
NOJIHbIIL, o yueem HeobX00uMbIMU
OOeMOHcmpupyem mamemamuyecku ol 06’bﬂCH€Hu}l
3HAHUE OCHOBHO20 8bIpadicams u A61eHUl,
cooeparcanus apcymenmupo- 3aKoHoMepHOocmel
OUCYUNTUHDBL U €20 6AHHO um.o.;
00KaA3b18aMb
91eMeHMO8 & egadeem ymeHuem
Mamemamuyeckue
coomeemcmauu ¢ YCMaHasIueamy
Ymeep#coenUs. )
npOCIYWAHHBIM MedcnpeomemHble
JIEKYUOHHBIM KYPCOM U u eHympu=
. npeomemmule C8s3u
¢ yueoOHoli
5 medHcoy
iumepamypou, cobvimusmu,
® 6b16000bl obvexmamu u
O00KQ3amebHbl, AGNCHUAMU;

NpUBOOUM NPUMEDPDL,

2R
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® DeMOHCmpupyem
cnocooHocmyb K
amanusy u
CONOCMABIEHUIO
PA3TUUHBIX NOOX0008 K
peueHuro 3asa81eHHOU 8
sonpoce unu 3a0aHul
npooremamuxu,

® MamemamuiecKku
0060CHO8bIBAEM 8b1OOD
Memooa u niau
peutenus 3a0a4u

Munoeslix 3a0ay

XOpO].HO [ 06OCH06aHHO, HO C ®  npumeHsiem ® KpUMuU4ecKu
(6a30BBbIii owudbKamu, Komopule Memoobl ocmblcaueaem
YPOBEHb) cam oce u peutenus 3a0ay NOJNy4eHHble
ucnpasisem, 6 HEe3HAKOMbLX 3HAHUA,
usnazaem cumyayusx; ® epagpuuecku
mamemamuyeckutl * ymeem unroCmpupyem
mamepuan; KOpPeKmHo 3a0ayvy
o CIpoUum n102u4ecKu sbIpadICamo u
CBA3AHHbIU omeem, apeymenmupo-
UCNONb3YSL NPUHANYIO BAHHO
HAY4YHYIO 000CHOBbIBAMD
mepmuHoJlocuro, NOJIOHCEHUS
® npuMeHsiem 8 omeeme npeomemuo
00WenpUHAMYHI0 8 obnacmu 3HaHUsL
HAayKe 3HAK0BO-
CUMBOTILHYIO CUCEMY
VCII0BHBIX
0bo3Hauenul,
® apeymeHmupyem
8b100p Memooa
peutenus 3a0ayu
YnoBaersopu- | e yziacaem mamepuan ® yueem pabomams | ® é1adeem
TeJbHO HENoIHO U OONycKaem CO CNPAagoyHOl mepMuHoao2ueti
(moporoBblit HemouHoOCmu 8 aumepamypot, npeoMemHol
YPOBEHb) onpeoeienu NOHAMULL | ® yyeem 6binoAHAMb obnacmu 3Hanusl,
unu ghopmynupogxe 6ce Heobxooumvie | ® cnocoben
npasur, onepayuu KOPPEKMHO
® cyoicOeHust He 2nyboKue (Oeticmeus), npeocmasumy
U HeobOCHOBAHHYIE; e donyckaem 3HAHUL 8
® 3ampyoHsemcs owuoKUY; mMamemamuyeckou
npusecmu c6ou ® yueem gopme
npumepwt; npeocmasisimo
® 3Haem OCHOBHble pe3yibmamol
MemoOobl peuleHUs ceoeli pabomul
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2 Komnerenuusa OIIK-2

OIIK-2: cnocodnocTh BBISIBUThH €CTeCTBEHHOHAYYHYI0 CYUIHOCTH IpodieM,
BOZHHKAKOIIMX B XoJe INpodecCHOHANBHON [eATeJIbHOCTH, MNPHUBJIECYL /I HX PpPelleHus
COOTBETCTBYIOIIUI (PU3MKO-MATEeMAaTHYECKHI annapar

Jlnst hopMHpPOBaHUS KOMIETEHIIMH HEOOXOIMMO OCYIECTBUTH PsiJl 3TANOB. DTambl (POPMUPOBAHUS
KOMIIETEHIIMH, IPUMEHSEMbIE JUIsI ITOrO BHUABI 3aHATUA M HCIOJIb3YEMbIE CPEICTBA OLICHUBAHMS
MPEJCTABICHBI B TAOIUIIE 5.

Tabauua 5— Aransl pOpMHPOBAHUS KOMIIETEHIIMM W UCIIOJIb3yeMble CPeJCTBA OLleHUBAHHUSA

2. Cocras 3HaTh YMmerhb Baagern
Conep:xanue 3Haer Ywmeet ucnons3oBath | Bnangeer
ITanoB COOTBETCTBYIOIIHMA COOTBETCTBYIOIIHMA CIIOCOOHOCTBIO
¢dbusuko- 3ajaue (pU3nMKo- aHAJIM3UPOBATH,
MaTeMaTUYECKUN MaTeMaTUYECKUN 0000111aTh,
arnmaparT; OCHOBBI M_ | ammapar; OILICHUBATb,
0COOCHHOCTH (dbyHIaMeHTaTbHbBIE CpaBHUBATH NPU
MBICJIUTEIIBHOTO 3HAaHUA B 00J1aCTH pemeHun
rpoiiecca, OCHOBBI MaTeMaTH4YeCKOro npohecCHOHATBLHBIX
aHAJIUTUYECKOMN a”am3a, 3aj1ady,
NeATEeNbHOCTH, KOMILJIEKCHOTO HaBBIKAMU
AT OPUTMBI aHaIu3a, JTMHEHHOMN PUMEHEHUS
MMOCTAaHOBKU U anreOpsl, MaTEeMaTHUYECKUX
JOCTHXKEHUS LEIH, AHAJIUTUYECKON METO/I0B peLICHUs
TEPMUHOJIOTHIO U FEOMETPUH, 3a/1a4, Hay4YHOUI
OCHOBHBIC MOHATHS, | AUPQEpeHInaIbHbIX | WHTEpIpeTaluei
WCIIOb3YyEMBbIE B ypaBHEHUH, TEOPUHU MOJIY4€HHOTO
MaTeMaTHKE B BEpPOSITHOCTEM, peumenus
TEOPHUH U HA MaTEMaTHYECKOM
MpaKTUKE CTaTUCTUKH B
Oymyien
npodeccruoHanbHON
NEeSATeTbHOCTH
e [IpakTnyeckue
o Jleknmumu; e BrmoaHneHue .
3aHATHS,
e [IpakTuueckue JIOMAIIHETO
Bunapl 3ansaTuii 3aHSTHUS, 3aJIaHUs; * Ipynmoseie )
KOHCYJIbTallU Y,
e [pynnossie e (CamocrosTenbHas
KOHCYJIbTAIlUU paboTa CTyIeHTOB * CamoctosTen:Has
paboTa CTyIEeHTOB
Hcnons3yembie e KonrponbHas e KonrponbHas e OrtBeT Ha
cpejacTBa paborta; paborta; MIPaKTUYECKOM
OLCHUBAHMS e Brmmonnenue e  Odopmienue 3aHSATHH;
JIOMAIITHETO JIOMAIIIHETO e KoHrtponbHas
3a/1aHus; 3a/1aHus; paborta;
e KomnokBuym; e 3amura e DK3aMeH
e DK3ameH WHUBUIYaJIbHOTO
3a1aHUS;
e KoHcnekr
CaMOCTOSATENBHON
paboThI;

e DK3aMeH
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OO1ue XapakTepUCTHKH MOKa3aTeNeil U KPUTEPUEB OLCHUBAHHMS KOMICTCHIMHM HA BCEX JTarax
NpUBEACHBI B TabuIIe 6.

Tadamua 6 — O0ue XapaKTepUCTUKH NOKa3aTeJieil 1 KpUTepueB OLleHUBAHUS KOMIIETeHMH 110

TanmamMm

IHoxa3aTean n

3HAThH YMeTh Baagern
KpuTepun
Ob6nanaer O6uagaer nuamna-
(bakTUYECKUMU U 30HOM
TEOPETUICCKUMU MIPAKTHICCKIX KonTpommpyer
OTtauvHo 3HAHUSIMH B YMEHHIA, paboTy, IpOBOAUT
(BBICOKMH npeaenax TpeOyeMbIX IS OLICHKY,
YPOBEHb) u3y4aeMon obnactu pa3BUTHUSA TBOP- COBEpIICHCTBYET
C IOHUMaHUEM YECKHX PEIICHM, JEeNCTBUS pabOThI
TpaHUIL abcTparupoBaHus
MIPUMEHUMOCTHU npobsiem
Ob6nanaet
beper
JMana3oHOM
3Haet (akThl, OTBETCTBEHHOCTD 32
MPAKTUIECKIX
TIPHUHIIATIBI, Ve 3aBeplICHUE 3a/1a4
Xopomo (0a30BbIi MIPOLIECCHI, 001ITHe T e%] GMBIX,I[HSI B UCCIIEIOBAaHUU,
YPOBEHB) HOHSTHS B peby npucnocadiuBaeT
pelieHus
npeenax CBOE MOBEJICHUE K
. OIIpEEIICHHBIX
n3y4aeMoit o01acTu 00CTOSATENHECTBAM B
npo0JjieM B 00J1acTu
pelIeHny npodieM
UCCIIEIOBaHUS
Ob6nanaet
OCHOBHBIMH
YaoBiaerBopureib Ob6nanaet PaGotaet npu
. yYMEHUsIMH, TpeOye-
HO (IIOPOTrOBBIit 0a30BBIMH OOIIIUMH MBIMH LIS psIMOM
YPOBEHB) 3HAHUAMH HaO0JII0IeHUN
BBITMIOTHCHUS

MIPOCTHIX 3a7a4

qDOpMy.]'IHpOBKﬂ rokasarejiel u KpUTCPUCB OLCHHUBAHUA HaHHOﬁ KOMIICTCHIIMKU IIPHUBCACHA B

Tabnuue 7.

Ta6auna 7 — [Moka3arejn U KPpUTEPUU OLEHUBAHUSI KOMIIETEHIIUM HA 3TANax

IToxa3zaTenn u

3HaATDL YMeTh Baagern
KpUTEPHH
OTii4HO ® demoHcmpupyem ® c60000HO ®6 cogepuieHcmee
(BbICOKHH NOJIHOe NOHUMAaHUue | opuenmupyemcs 6 gnadeem
YPOBEHb) Mamepuana, Mamemamuyeckux HOHAMUSMU,
86160001 UCTMOYHUKAX uoesamu,
O0oKazameJibHbl, ungopmayuu; Memoodamu,
npueooum ® NPABUILHO CBA3AHHBIMU C
npumepbwl; 8bINONIHAEM OUCYUNTUHAMU
® deMoHcmpupyem PUCYHKU, @yHoamenmanvroli
CnOcobHOCMb K yepmesicu, Mamemamuxu;
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amanusy u
CONOCMABIEHUIO
PA3TUYHBIX
Nno0xX0008 K
peutenuio 3a0a4u;

® Mamemamuyecku
obocHosvisaem
86100p Memooa u
NJaH peutenisl
3a0ayu

epaguxu,
conymcmsyoujue
omeemy;

® noKasvieaem
YMeHue
ULTIOCIPUPOBAMb
meopuro
KOHKDEmHbLMU
npumepami,
npUMeHsIMb ee 8
HOBOU cumyayuu
npu 8bINOTHEHUU
NPAKMuUYecKo2o
3a0anust

egadeem ymenuem
VCMAaHasIueanms
MedcnpeomemHble
u
BHYMPUNPEOMENmH
ble CBA3U MENCOY
cobvimusmu,
obvexmamu u
ABNICHUAMU

Xopoiuo (0a30BbIi

® Jonyckaem

®  npumeniem

® KpumudeckKu

YPOBEHbD) HebonbuUe Memoovl ocmblcausaem
npobenvl, He peutenus 3a0ay nonyYyeHHble
uckasuguiee 6 He3HaAKOMbLX SHAHUsL,
Mamemamuyeckoe cumyayusx; e guadeem
cooepacanue * yueem Pa3HbiMU
omeema, KOPPEKMHO cnocobamu

e cmpoum 8bIPANCAMD U npeocmasieHus
JI02UYEeCKU apeymeHmupo- ungopmayuu
CBA3AHHbIU BAHHO (ananumuueckoe,
omeem, UCnob3ys 000CcH08b18AMb epaguueckoe)
NPUHANYIO Mamemamuec-

HAYYHYIO Kue
MEePMUHONOUIO; VmMeepHcoeHUs.

® npumeHsem 8
omeeme
00WenpunaAmyIo 8
Hayke 3HAK080-

CUMBOILHYIO
cucmemy
VCIIOBHBIX
0003HayeHUll,;

® apeymeHmupyem
8b100p Memooa
peuienus 3a0ayu,

YI0BJIETBOPUTEIL | ® cooeporcaniie ® ymeem pabomams | ® donyckaem

HO (TIOpPOroBbIN uznazaem CO CNPABOYHOILL owuodKU 8

YPOBEHb) ¢paemenmapro, UmMmepamypot, MamemamuyecKkou
He 6ce20a ® yMeem 6blNONHAMb mepMuUHOIo2UlU,
NnoCne008amenvbHo; cmanoapmuule yepmesicax,

® 10Ka3vbleaem onepayuu, BbIKNAOKAX, HO
obwee nonumanue | e yyeem ucnpassem nocie
eéonpoca, npeocmasnamo HABOOAUUX

® 37110em OCHOBHbIE pe3yibmameol 6onpocos

2n
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Memoobl peuieHus ceoetl pabomuvl npenooasameins
MUNoBvIX 3404 ® yMeem npumeHsAmy | ® gnaoeem
Ha npakmuxe HABbIKAMU
OCHOBHbIE peuleHus munoguix
Memoobl peuieHusl Mamemamuyeckux
MUNo8vIxX 3a0auy 3a0ay

3 TunoBble KOHTPOJIbHbIE 3aaHUS

Jlig peanusanyy BbIICTIEPEUNCICHHBIX 3a/1a4 00yYeHHSI UCIIONB3YIOTCS CIIEIYIONINE MaTepUalbl:
— TUIOBBIC KOHTPOJBHBIC 33/JaHUS WIM WHBIE MaTepuajbl, HEOOXOAUMBIC IJs OLCHKH 3HAHWH,
YMEHUM, HaBBIKOB M (MJIM) OIBITA JEATENBHOCTH, XapaKTEPHU3YIOIIMX ATanbl (HOPMUPOBAHUS
KOMITETEHIIMH B MPOIIECCE OCBOEHHUS 00pa30BaTeIbHON MPOTPaMMBIL, B COCTABE:
TecT: ne npenycmorpeno
KonTpoabnas padora:
Cemecrtp 1
1. KontponbHas pabota no Teme «JIuHeiHas anreopa
2. KouTtponbHas paboTa o TeMe « AHAIUTHYECKAsT TEOMETPHUSDY
3. KontponbHas pabota no teme «lIpenensn
4. KonrtponbHas pabdora no teme «IIponsBogHbIe»
5. KonrponbHast pabora mo teme «HeonpeneneHHplit nHTErpam (3ammra HHIABHIYaIbHOTO
3anaHus 1o teme: «HeonpeneneHHblit HHTErpa»)

IIpyMepbI KOHTPOJIBHBIX Pa6OT
Koumponvuas paboma no meme «J/lunetinas aneebpay

2 0 -1 3 2
1. Haitru matpuity D=2A—(BC)T,ean A=|-1 3 1|, B=|-4 -1}, Cz( 2 4 5).
5 -2 -1 -1 0 e
2 05 -1
2. Beruucnuts onpenenutens D = 34l
2 12
111
1 2 3 -1 14 -5
3. Pemmts matpuuHoe ypasuenue | —1 4 5[- X =|-3 24 -1|.
101 -1 4 -3
2 -1 4 3
-3 5 1 -1
4. Haiitu 3Ha4eHust A, €CIIM OHM CYHIECTBYIOT, IPH KOTOPBIX MaTpHIIA 4 —g _g _p| meeT HaWMEHBIIHIA PaHT.
5 4 17 11

VYKa3aTh, 4eMy paBeH PaHT TP HAHAEHHBIX 3HAUCHUAX A .

5. OrHocHTenbHO KaHOHHMYeckoro Gasuca B Ry mambl uetwipe Bexktopa fy=(L-12), f,=(3,0;-1), f3=(0;2;1),
X =(9;—5;3) . dokasars, uro Bekropsl f1,f,,f3 MoxHO mpumsTE 32 HOBEI Gasuc B Ry.  Haiitu koopmHare! Bektopa X B
Gasuce f;.

6. JlokazaTh, 4TO cHCcTEMa
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2% + 5% - X4 = -5
3 + 4%, + X3 + X4 = 8,
2% + X + 2X3 + X, = 3

XX + X 4+ X3 + 2%, = 7.

HUMECT CIUHCTBCHHOC PCIICHUEC. HewussectHoe Xl HaWTH I10 (l)OpMyJ'IaM KpaMepa. Penmute CUCTEMY METOJ0OM Faycca.

7. JaHa cucTteMa JIMHEHHBIX ypaBHEHUI

X1 — Xo 4+ X3 — X4 + X5 = 1
2% + X9 — 2X3 + X4 — X5 = 3,
X + X — X3 + X4 — X5 = T,
11X, + 4x, — 9%x3 + 4x, - 4x5 = 16.
Jloxasats, 4To cuctema coBMectHa. Haiitu e€ obiee pemrenne. Haiitu yactHoe pemenue, ecmu X3 =—1, X4 =Xg =1.

8. Boruucmuts (2a+b,a—2b), ecau |a|=5, |b|=2, (asb) =120°.

9. BbluucauTh 00BEM NHpaMuUIbl, 3a1aHHOM koopaunatamu ceoux eepumn A(—2;—3;6), B(4;0;3), C(7;-7;4),
D(-2;0;3).

10. Jluneiinblii omepatop A neiictByer B Ry — Rg mo 3akomy AX=(X1+6X2 +8X3, Xy, — 2% +6X, +11X3). Haiitu
matpuiy A 9TOro omeparopa B KaHOHMYeckoM Oasuce. Jlokasath, uto Bektop X=(4;0;1) sBnsercs coGCTBEHHBIM IS

marpuusl A.  Haiitn cobGerBennoe umcio Ay, cooTBercrByromiee Bektopy X. Haiftn ocranbHble COOCTBEHHbBIC 4MCIA
Mmarpuiel A. Haiiti Bce coOOCTBEHHBIC BEKTOPHI MaTpuIlbl A U cAeNaTh IIPOBEPKY.

KOHmpOJZbHaﬂ pa60ma no meme «Anarumuyeckast ceomempus )

1. [lana npsimas 2x+3y+4=0 u Touka My(4; 1). Hamuiure ypaBHEHUsS NpsSMOMW, MpOXojsimiei depe3 Touky M, a)
MIEPIICHANKYISIPHO JTaHHOU NpsMON 0) mapaielbHO JAaHHOW TPSIMOT.
2. Haitmure npoekimio Toukn P(—8; 12) Ha mpsmyto, mpoxoasiryio depe3 Touku A(2; —3) u B(-5; 1).

X—l:y_-l-l:E u mockoctn 2X+3y+2-1=0.
1 -2 6

4. Beruucnmre pacctosiHue oT TOYKH P(—1; 1; —2) 10 IocKoCTH, MPOXOIAIIeH Yepe3 TOUKH
Mi(1;-1;1), Mp(-2;1;3) m Ms(4;-5;-2).
5. CocraBbTe KaHOHHMYECKOEC ypaBHEHHME MpPAMO, mpoxojsmeil deped Touky Mi(2; 1; —2) mapamienbHO — NPsIMOM
3X—2y+4z-1=0
X+3y+2z+5=0"

3. Haiigure Touky nepeceyeHus nNpsiMoit

Konmponvnas paboma no meme «llpedenviy
Vx+a—-1
Vx+7-2
li x%2—4x-21
My 7 2 23%+63
sin(x3+1)

x2+5x+4
2

4) lim,,q (222

3x—10

1) lim,__;
2)

3) lim,__;

4
5) lim,_o(1 + 2sin(x3))*?
. 4x 2x
6) hmx_,z -2 -In 12
e3%¥—6_1
V7x-13-1
In(3x—14)
eX—g5

7) lim,._,

8) lim,_s

Koumponvuas paboma no meme «IlIpouzgoonvie»

1. lana ¢pyHkums U =/ X2 + y2 +22 . Haiiru:

a) koopymHatel Bektopa gradu B touke My(1,—2,2);

9
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0) 2—“ B Touke M B Hanpasnenun Bexropa a=(8,—-4,1).
a

2. lokazarsb, uto GyHKuust Z=X—7Y+ Xy2 - 2x2y YIAOBIICTBOPSCT YPAaBHCHHUIO

2 2 2
y-£+2(x+y)- oz +2(2x + y)-ﬂ=o.
ox? ox oy oy
esin X
3. lana Bektop - GyHkius oauoii nepemennoit f(X)=| tgx |. Haitru f'(X) u f"(X).
2sin 2x

[y2 2
4. Nana pynxums T (X, y) = S.yxT+y

2-In(4x+3y))
& Haitr V! ) X=t+sint,
. HanuTHu u , €CIIN
Y B Yx y = 2+cost.

6. Oynxmmusa Z = Z(X, y) 3a7aHa HesBHO ypasHeHHeM X2YZ—3Yy 72 +27—4x=0.

BBIunCINTS: a) g(1,0,2); 0) @(1,0, 2).
OX oy

Konmponvnas paboma no meme «Heonpedenenmwiti unmezpany

1. jcosx-(sin5x+1)dx
2. fx-lnxdx
-5
3 [ s
dx
4. jx_xz

J' dx
COS X — 25iNX - COSX + 351N °X

Bonpocsl k ko/u10KBHYMY 110 TemaM «JInHeiiHas anredpa», «AHAJIMTHYECKAA reOMeTPH D
1. Tlonstue matpuusl. [Ipumepsl. YacTHbIE BUIBI MAaTPULL.

2. PaBenctBo matpui. CioxeHHue MaTpHll U YMHOXKEeHHE Ha yrciio. Kakue MaTpuiibl Ha3bIBalOTCS
COTJIaCOBaHHBIMHU IO pa3MepaM. Y MHOKEHHE MaTpHLL.

Ilonarue onpenenurens nopsaka N. CBoicTBa ONpPEAETUTEINS.

[Tonsitue anredpandeckoro gomnoaHeHus. TeopeMbl 00 anreOpandecKux JOMOTHEHUS.

Noogkow

Teopema o 6a3uCHOM MUHOpE U €€ CIeACTBUs (0 TMHEHHON 3aBUCUMOCTH U HE3aBUCUMOCTH CTPOK U

CTOJIOIIOB).

8. OOparnas matpuna. Teopema o cymecTBOBaHUHM 00paTHON MaTpHibl. DopMmysia HAXOXKICHHS

AIIEMEHTOB 0OpaTHON MaTPUIIBL.

9. MarpuuHble YpaBHCHHS U UX PEIICHHUE.

10. JIaTh onpeesieHre paHTa MaTPHUIIBl U €€ 0a3UCHOTO MUHOPA, OA3UCHBIX CTPOK U CTOJIOIIOB.
[TpakTrYeckuii crmoco0 OTHICKAHUS paHTa MATPHIIBL.

11. CdopmynupoBars TeopeMy Kponekkepa-Kamnemm.

12. 3anmcare hopmynsl Kpamepa.

13. Ilonarue pyHmameHTaIbHON cucTeMbl pemeHuid. Oteickanue OCP.

14. Jlath onpeneneHue 6aszuca B N- MEpHOM apru(PMETHISCKOM MPOCTPAHCTBE. Teopema 0 pa3ioKeHUN
BEKTOpa 1o 6a3ucy.

15. 3anucate hopMyssl Iepexoaa oT oHOTro Oasuca K Apyromy. IIoHsATHE OPTOTrOHAIBHOW MaTPHUIIHL.

16. [lonsTHEe NMHEWHON 3aBUCUMOCTH U JINHEHHOM HE3aBUCUMOCTH BEKTOPOB, JTMHEHAas KOMOUHALINS
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BCKTOPOB. HOKaSaTb, YTO BCAKUM BCKTOP OAHO3HAYHO pa3jiaracTtcs 1o 6a3I/ICY.

17. OproronajibHbIE U OPTOHOPMUPOBAHHBIE 0A3UCHI.
18. CkanspHoe nmpousBeeHne BeKTopoB. Omnpeienenue, CBOMCTBa U MPUIIOKEHHs. BpruncnuTenpHast
dbopmymna.
19. TlonsTe neBoit U npaBoil Tpoiiku BeKTOpoB. OnpeaeneHre BEKTOPHOIO IPOU3BEIEHHS BEKTOPOB.
CpoiicTBa. Beruncnenrne BEKTOPHOTO POU3BEACHUS 110 33JaHHBIM JIEKAPTOBBIM KOOpPAUHATAM
BEKTOPOB
20. CmemaHHOE IPOU3BECHHIE U €T0 TE€OMETPUIECKHIA CMBICI. BrIYUCIeHIE CMEIIaHHOTO
IIPOU3BE/ICHNUS B IEKAPTOBBIX KOOPAMHATAX.

21. TloHsATHEe COOCTBEHHOTO BEKTOpPAa U COOCTBCHHOT'O YHCJIA JIMHEHHOTO omeparopa, uX HaXOXKICHHE.

22. Tlonmy4uTh ypaBHEHHE HPSIMOIA, IPOXOSIIEeH yepe3 ToUKy Mg (Xo, Yo) HEpPIEHIUKYISIPHO BeKTOpY N
{A,B}. OGmee ypaBHeHHE MPSMON HA IUIOCKOCTH.

23. BbluncieHue yria Mexy OpSMbIMU. YCIOBHE MapajIeIbHOCTH U NEPIEHAUKYISIPHOCTH IPSMBIX Ha
TUIOCKOCTH.

24. YpaBHeHHE IUIOCKOCTH, MPOXOMSIIEH Yepe3 qaHHy0 TouKy My (Xo, Yo, Zo) HEPIEHAUKYISPHO

nanHomy Bektopy N {A,B, C}. O0miee ypaBHEHUE TUIOCKOCTH.

25. Kak HaliTu ypaBHEHHUE IIOCKOCTH, IPOXOASIICH yepe3 TouKky Mo (Xo, Yo, Zo ) TapajuieIbHO IBYM
3aJJaHHBIM BEKTOpaM. YpaBHEHHE IUIOCKOCTH, MPOXOAAIIEH Yepe3 TpU 3aJaHHbIE TOUKH.

26. OxapakTepHu3yiiTe BCEBO3MOXKHBIE CITy4au PacHoI0KEHHUs TPEX MIIOCKOCTEH.

27. 3a1auyl O BBIYMCICHNUH YITIa MEXy INIOCKOCTIMH. YCIOBHE MAapajIeIbHOCTU U MEPIEHIUKYIIPHOCTH
IIJIOCKOCTEH.

28. Ilepexon ot 0011€ro ypaBHEHUs NPsIMON B MPOCTPAHCTBE K KAHOHUYECKUM U ITapaMeTPHUUECKUM.

29. 3aauy O BBIYMCICHUN PACCTOSHHUS MEX/Y TOUKON M MIPSIMOM B MPOCTPAHCTBE U MEXKIY
CKPELIUBAOIUMHUCS MTPSIMBIMH.

30. Beruucienue yrina Mexy NpsiMOi U IMIIOCKOCTBIO.

31. Beruucnenue yrna Mexy AByMs IPSIMbIMH B IPOCTPAHCTBE. YCIOBUS NapajlIeIbHOCTU U
NEePIEHANKYIIPHOCTH MPSMBIX.

32. Dyuunc. 3anucaTh KaHOHMYECKOE YpPaBHEHHE LIUICA. DKCLIEHTPUCUTET U IUPEKTPHUCHI AIUTUIICA.

33. l'unepOouia. 3anucaTs KAHOHUYECKOE YpaBHEHHUE TUIIEPOOIIbI. DKCIEHTPUCUTET, JUPEKTPHUCHI,
ACUMIITOTBI.

34. Tlapabona. 3anucaTh KAHOHUYECKOE YPAaBHEHHUE MMapaloIIbL.

Cemectp 2
1. KontponsHas padora o teme «luddepenimanpable ypaBHeHUs» (3a11UTa UHIUBH1YaJIbHOIO

3ananus 1o teme «J/luddepeHnmanbabie ypaBHEHUS»)
2. KonTponbHas pabota 1o teme «Teopust mosusi»
3. KonrponbHas pabota o teme « DyHKIIH KOMIUIEKCHOTO TIEPEMEHHOT O
4. KonrtponbHas padora no Teme «HucioBble psabh»
5. KonrponbHas pabora o teme «Boraetsl. [IpunoxkeHue Teopun BEIYETOB K BEIYUCICHUIO
UHTErPajioB»
6. KontponbHas pabota 1mo teme «OrneparioHHOE HCUUCITICHUE)
Hnoueuodyanvnoe 3aoanue no meme «/{ugpghepenyuanvhvie ypasHeHus»
1. Haiiaure o6umii maTerpan auddepennnanpaoro ypasuenus Incosydx + xtgydy =0; ¥+ e¥=0;
y = Y4 cos?
X X
. 2 X 2
2. Haiigute pemrenne 3amaun Komm Yy — i1y =¢ (X +l) , y(O) =1;
(13y°—x)-y =4y, y(5)=1; y+xy=(x—1)-e*-y% y(0)=1
24
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3. Haiigure oOmuit maTeTpan auddepeHnnaIbHOT0 ypaBHEHUS

(cos(x +y?)+ sinx)dx +2ycos(x+ y2)dy =0

. 1
4. Haiinure obuiee perieHue ;[Hq)(bepeHuHanLHoro ypaBHenust Cthx.y”—y’+ chx = 0

Pemmnte 3anauy Komm y7-y3+9— () 1 y'()
Haiinure oOmiee pemeHue nnq)(bepeﬁunaﬂbﬁoro ypaBHeHus Yy —13y7+12y' =x-1;
y"—7y"+15y —9y = (8x—12)-e*; yr+ 2y’ +5y =—0sX; y'+64y =16-sin8x—64-e>

X
7. Pemmre 3agauy Komm y” + 3y +2y = € - ¥(0)=0, y(0)=0

2+e
dx 5
= =3X+ 2y +4e”,
8. Haiinute obmee pemienue cucteMsl uddepeHanbHbIX YypaBHEHUN d)t/
ar- =X+2y

Koumponvuas paboma no meme «{ugpghepenyuanvuvie ypagnenusy
1. Haiigure o0wmuit uHTErpas AUPQPepeHInaIbHOr0 ypaBHEHUS

e sinydx = (cogsy)dy

y' —4xy =—4x3 y(0)=-1/2
2. Halinure pemenue 3anauu Komm
3. Haiinure oOumii unterpan nuddepeHnuanbHOro ypaBHEHHS

(smy+ ysmx+1jdx+(xcosy cosx+yjdy 0

Xym + y"
4. Haiinure obmiee penienue quddepeHnnaasHoro ypaBHEeHUs J;

y =8y> y(0)=1 y(0)=2
5. Pemnre 3amauy Komn

6. Haitaure obmee pemrenne aubdepeHIHaIbHOr0 ypaBHeH:S Y + 3y" + 2y = X2+ 2X +3

7. Pemmre 3amauy Komu
X

e
"ty = , ¥(0)=1In27, y(0)=1-1In9
ey =g Y0 y(0)
dx _ —2X+2Y,
8. Haiigure ol1ee pemenue cucremsl AuddepeHnnanbHbIX ypaBHEHUH dt ~
gt = 2%+ y +16te"

Koumponvuas paboma no meme « Teopus nonsiy

1. Haiigure pabory cusl F = (X + y)i+ (X - y)] P TIEPEMEIICHHUH 110 KPUBOKH y=X2 ot touku M(-1;
1) mo Toukm N(1;1).
2. JIoKakute, 4TO Moje a = (12X +95y — 9)i + (5X +2y— 4)] MOTEHITHATBHO U HAWJIUTE €T0 IMOTCHIIHAI.

Cnenaiite mpoBEPKY.
o — - T ' X
3. HaiiauTe MOTOK BEKTOPHOTO MoJist &= Xi + Y j + ZK 4epe3 4acTh MIIOCKOCTH sty+z= 1,

PaCIOJIOKEHHYIO B IEPBOM OKTaHTE ("\— OCTPHIi).

4, Haiigure diva un rota BTouxe M(0,7/2,1), ecim 5=(6x—cosy, eX+z 2y+32).

35
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5. Haiiaurte moToK BEKTOPHOTO MoJs @ = 3XZi —2X j + YK uepe3 3aMKHYTYIO HOBEPXHOCTh

{X+ y+z=2 x=1 x=0, y=0, z= 0} (HOpMAaIlb BHEITHSIS).
Koumponvnas paboma no meme « @yHxyuu KOMIIEKCHO20 NEPEMEHHO20»

Haiizure BCe 3HaueHus KopHs N —3+4i

TpencrassTe B anre6pandeckoii opme a) Ln(—1+iv/3); 6) (1+i )i
Haueprute 061macTh, 3a1aHHyI0 HepapeHcTBamH 2 —1<1,

A e

[MokaxwuTe, uto 3axanHas GyHkiws U(X,y) siBIsieTCs rapMOHUYEcKor. BoccTaHOBHTE MHUMYIO

qacTh aHanuTuueckoit pyukumu f(z), ecmm u(x,y)=-2xy—-2y u v(21)=1

5. Beruucnure uHTETpa I(1+ i+22)dz, rne C— nuHus, coequHsomas Touku 23 =0 u Z, =1 +1i

C
10 IPAMOU

6. Beruucnure uHTErpa §

C

dz, eciu C: a) |Z—2|=1;6) |Z—4|:3; B) |Z—2|:
Z2° -6z

Koumponvuas paboma no meme « Qucnosvie psiowvi»
1. MHccnenyiite yncnoBble psiibl Ha CXOJUMOCTh

c 1 & 3" 3n+2
T Do T i o L

andea’ T aa(n+2)r-4" S\ 4n-1

o0 o0
2. Haiigute 001aCTh CXOAMMOCTH psifia a) Z(In X)n , 0) an"
n=1
3. Pasnmoxwure ¢pynkumu B psin Telnopa B OKPECTHOCTH TOUKH Xg =0

a) f(x)=1-e%, 6)f(x)=sin?x, B) f(X)=1L» ) f(X)Z'”\/i—i'

+ X

Konmponvuas paboma no meme «Bviuembi.
IIpunosicenue meopuu b14emMos K 8bIYUCTIEHUIO UHMESPATLO8Y
1. Ompenenute TUI 0COOOI TOUKU

In(1+ 22) 1 Z 1
f(z)=—"-—"%12,=0,0) f(z)=— 5, 2p=2,8) ) — ———,Z5=1
a) (Z) 7 0 ) ( ) (2—2)382 ZO ) nzzinl (Z—l)n ZO

2. Beruucnure I/IHTeraJ'ILI
1
N =
W) 27 Eﬂ—dz C:j=12

Hz*-1)-(z-9)

+00

dx

Todx
° _I”x/2+cosx’ B) _-[O(x2+l)-(x2+4)

KOHmpOJleCUZ pa60ma no meme «Onepauuouuoe ucdHucienue)

1. Haiigure nsoGpaxenue f(t J-t3 e ~“dt

2R
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1 _ p
p?-p+1’ 9 Fp) (p-1fp+2)’

3. f(t)=sht, ot)=t" a)sanmmmre céprxy f*¢ B Bune MHTErpana n HalinuTe €& M30GpaKeHue;

2. Haiinure opurunan no uzobpakenuto: a) F(p)=

0) 3anummte Gopmyny roamens
X =4x+3
4. Pemmte 3anaay Komm a) x"+x=3sin2t, x(0)=x(0)=1; 6) {y' =X+2y,
X(0)=-1 y(0)=0

Cemectp 3
1. KonrponbsHas pabora no teme «/leiictBus Haa coObITHsIMU. OCHOBHBIE TEOPEMBI TECOPUU
BEPOATHOCTEN»
2. KoutponbHas pabota no teme «CiydaifHple BETUYUHBI U KX XapAKTEPUCTUKID)

w

KonTponbeHas paboTa 1o reme « MHOTOMEpHBIE CITydaiiHbIE BETUINHBD»
4. WroroBas KOHTpoOJbHAs paboTa mo Temam paszena «Teopus BeposTHOCTEH» (3agauu, 1Jis
pEeLIeHHs KOTOPhIX HEOOXOAMMO 3HaHUE BCEX pa3zesioB Kypca)

IIpumepsl BApUAHTOB KOHTPOJIbHBIX Pa0doOT.
Konmponsnas paboma no meme «/leticmeust nao cobvimusimu. OCHO8HbIE MeopeMbl Meopull 6ePOSMHOCMEN»
Bapmuant 1.1.
1 .1.1. Ky6, Bce rpanr KOTOPOTO OKpAIIeHbI, paciiuieH Ha 64 KyOnKa OJMHaKOBOTO pa3Mepa,
KOTOpBbIE 3aTeM nepemeniansl. Haliaure BeposTHOCTD TOTO, YTO CIIy4aifHO B3SIThIH KyOHUK MMEeT
JIBE€ OKpallIeHHbIE TPaHH.
1.1.2. Ha cremnaxe B caydyailHOM nopsiake cTout 10 KHUT, mpuueM 4 U3 HUX [0 MAaTEMATHKE .
Ciy4aiiHo B3sU TpU KHUTH. HaliiuTe BEepOsSTHOCTD TOTO, YTO CPENTA HUX OKAKETCS XOTS OBl
OJIHA TI0 MaTEMAaTHKE .
1.1.3. B kopoOke 20 nammnouek, npuueM 4 u3 HUX paccyutaHbl Ha 220B, a 16 Ha 1278.
[TonoBuna Tex u apyrux MaroBble. CirydaiiHo B3suid 2 jamibl. Haliute BeposSTHOCTH TOTO,
YTO OHM PAa3HOTO HANPSDKEHHS U 00€ MaTOBEIE.
1.1.4. B cnaprakuane ygactBytoT 20 criopTCMEeHOB: 12 JBDKHHKOB W 8§ KOHBKOOEKIEB. BeposSTHOCTH BBITIOTHHUTH
HOpMY JIbDKHHKOM paBHa 0,8, a koHpkoOexuem0,4. Ciny4yaiiHO BbeI3BajM 2 crmopTcMeHa. Haiimure BeposSTHOCTH
TOTr0, 4YTO OHU 00a BBINOJHUIN HOPMY.

Koumpononas paboma no meme « Cnyuatinvie eluyuHbl U UX YUCIO6bIE XAPAKMEPUCTIUKIUY
Bapmuanr 2.1.

2.2.1. BeposiTHOCTB TOTO, 4TO B OMONMOTEKE HYKHas CTYJEHTY KHUra cBoOojHa, paBHa 0,3. CocTaBbTe psijl pacrpeeIeHus
qyucna OHOIMOTEK, KOTOPBIE TOCETUT CTYAEHT, €CIM B TOPOJE BCErO 4YEThIpE OMOIMOTEKH M BCE OHM MMEIOT HY)XKHYIO €My
kuury. Haiinure ¢pyHKIMIO pacnpeeneHus, MaTeMaTH4ecKOe 0XKHUIaHUe U TUCIIEPCHIO ATOW CIydaifHOM BEJIMUNHEI.

0,x<-1
2.2.2. Jlana QyHKIMs pacrpeneienus cuydaiinoi semuunnbl X F(x) ={Ax3+B,-1<x <1

1,x>1

Haiinqure A,B; M[X]; D[X].

KOHmpOJZbHCl}Z pa6oma no meme «Mnoeomeprle C]Zyllal;Hble BEJIUHYUHbL U UX YUCTI0B8ble XAPAKMEPUCTUKU)

Bapuanr 3.1.
3.1.1. lIBymepHas ciydvaiitHas BemuumHa (X,Y) 3a/1aHa MaTpUIIEH paciipeieieHus BEpOSITHOCTEH
X
v 1 2 4
0,1 0 0,2
0 0,3 0
0,1 0,3 0

Haiinnre

1) psasl pactpenenenuss X u'Y,
2) MaTeMaTHYeCKHEe OKHJIaHUS;
3) nucnepcun;

4) xoBapuaruio X u Y;

5) k03¢ UIHEHT KOpPEeTAInH;

6) ycrmoBHOE MaTemaTHdeckoe oxumanne M[Y/X=2].
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3.1.2. IBymepHblii cinydaiiHblii BekTop (X,Y) 3a[aH IIIOTHOCTBIO pacipeaeieHus BEpOSTHOCTEH
{A(;cy A:0(0;0),B(1;0),C(1; 1) B Apyrux ToYKax.
Haiinnre
1) mapamerp A;
2) IIIOTHOCTH pacupeenenus BepostHoctedr X u Y
3) MaTemaTH4ecKHe OXHJIaHuUS;
4) nucniepcuu;
5) xoBapuarmoo X u Y,
6) k03D (HUIHECHT KOPPEIISIINY;
7) ycrnoBHOE MaTeMatmueckoe oxkuaanue M[Y/X=1/2];
8) snauenue ¢pynkunu pacnpexnenenus F(1; 1/2).
Hmozosas konmponvHas paboma no Kypcy
Bapmuanr 4.1.
4.1.1. Jlana TUIOTHOCTH pacTpeeIeHHs CITyIaifHON BETHMYUHBI X:
0,eciux < 0;

1
E,ecmtO <x<1;

x)=+<1
p) gx,eCﬂu1<xS2;

0, eciu x > 2.

1
CoObiTHE A HacTymaer ¢ BeposATHOCThIO 1/3, ecnm m BeposiTHOCThIO 2/3, ecmn X € (5;2]. N3BectHO, uTO coOBbITHE A

. 1
Hactynuio. Hafiure BeposTHOCTB TOro, uto mpu 3ToM X € [0; E]'

4.1.2. Tlo HEKOTOPOH LEeNH MPOU3BEACHO TPHU BBICTpeENia ¢ BeposATHOCThIO nonaganus 0,1; 0,2; 0,8 coorBeTcTBeHHO. [Ipu ogHOM
MOTIa/IaHNY 1eNb OyeT paspylieHa ¢ BeposaTHOCThI0 0,4, mpu IByX — ¢ BeposTHOCThIO — 0,6, ipu Tpex — 0.8. Llenp oka3anach
paspyieHHoil. Haliqure MaTemaTHueckoe OKuJaHue yucia nonajganuil B uenb. Oteer okpyraute 1o 0,1.

4.1.3. Halinure kymyasaTHYIO GYHKIUIO @, (t) cnyuaiiHas BenuduHbl X, 3aJaHHON IUIOTHOCTHIO pacnpenesienus p(x) =
——————. OrpaHnuunThea cirydaem t>0.

m((x—1)%+1) p ya

4.1.4. lnametp X OTBEpCTHs UMEET HOPMAIbHOE PACIIPE/ICICHHE C YHCIOBBIMU XapakTepuctukamu: M[X]=5 mm, 6[X]=0.2
mM. uameTtp Bana paeH 4.9 mMm. Haiinute BEpOsSTHOCTH TOrO, UTO Baj BOMJET B OTBEPCTHUE.

Bonpochb! kK KOJLUTIOKBHYMY: (POPMHPYIOTCS M3 CIIMCKA K3aMEHAIIMOHHBIX BOIIPOCOB K dK3aMEHY B 3-eM
cemecTpe (MMPUBEICH HUXKE).

Tembl J1a00opaTOPHBIX PadOT: He NperyCMOTPEHO

Buinoanenue JAOMaIIHEro 3aJaHud:

Cemectp 1

1. Matpuisl U ASCTBHS HAJl HUMH.

2. Beruucnenue ompexaenurteneid 2-ro mopsaka. [loHsTue MuHOpa M anreOpanvdeckoro JOTOJTHEHUS.
Boruncnenue onpenenuteneit 3-ro ¥ 4-ro MopsiAKOB.

3. OOparnas matpuia. Pemmenne MaTpuIHbIX ypaBHCHHIA.

4. Haxoxnenue panra Matpuipl. Teopema o 6a3MCHOM MUHODE.

5. basuc u pazmepHOCTh JIMHEHHBIX TTpocTpaHcTB. Koopaunate! BekTopa. (ITonstue 6a3zuca. @opmyibi
nepexoaa oT ofgHoro 0Oasuca K apyromy. OpTOroHajgbHBIE U OPTOHOPMHpOBaHHBIE Oa3uchl. Hopma
BEKTOpA.

6. Pemenue cucreM NTMHEWHBIX ypaBHEHUI MeTogoM Kpamepa, metomom ["aycca.

7. Pemenue HeomnpeeaeHHbIX CUCTEM JTMHEHHBIX ypaBHEHUH. Pelienne cuctemM JTMHEHHBIX OJTHOPOIHBIX
PaBHEHUU.

8. Jlumeitnble omepauuu Haja BekTopaMu. CKalsipHOE, BEKTOPHOE W CMENIAHHOE MPOM3BEICHUS, UX
MIPUMCHCHUE.

9. Jluneitnbiii oneparop u ero maTtpuia. HaxoxaeHne cOOCTBEHHBIX YHCEN M COOCTBEHHBIX BEKTOPOB
JIMHEMHOTO oneparopa.

10. [psimast muHUS Ha TWIOCKOCTU. [110CKOCTD.

11. TpsiMast ¥ TIOCKOCTH B IPOCTPAHCTBE.

28
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.

24,
25.

o gakrown

©

10.
11.
12.
13.
14.

15.
16.

17.

18.

19.
20.

[lonsprast cucrema koopauHaT. [loBEepXHOCTM BTOPOro MOPsAKA: KAHOHUYECKHE YpPaBHEHMS,
HCCIIE0BAHUE C TIOMOIIBIO CEUCHUN.

[Mpenen umcioBoit mociemoBateabHOCTH (PackpbiTHe HEOMpPEAEeIEHHOCTH 00/00, 00— (IpOOHO —
panroHaIbHbIE, UPPALIOHAIBHOCTH, (PaKTOpUAIb)).

Ipenen dyukuuu (Packpeitie Heonpeneaennocreit 0/0, oo/, 00—o0),

3ameyaTrebHbIE TPEIEIIbI.

CpaBHenue OeckoHeuHO Majbix. [maBHast yactb. HempepsiBHOCTH hyHKIMU. Kiaccuduxamus touek
pa3pbiBa.

IIpousBonHasa. TexHuka mubdepenimpoBanus. IlpousBogHas cioxHOW ¢yHKIMH. Mertoa
norapupmMugeckoro qudhepeHIIpoBaHus.

[IpousBoansie u nquddepennuansl Beicumx nopsakos. @opmyna Jleibuuna. Juddepenunpopanue
(byHKIWH, 3aJaHHBIX HESIBHO, TTAPAaMETPHUECKHU.

I'eomerpuueckuii cmbici npousBogHou. Popmyna Teiopa. IlpaBuno Jlonurans.  YactHbie
MPOU3BOJIHBIC U U depeHan GyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

[IpunosxeHne YacTHBIX IPOM3BOAHBIX (IPAaJUEHT, NPOU3BOAHAS IO HANPABICHUIO, YpPaBHEHUE
KacaTeJbHOU mockoctr).  uddepenunpoBanne HesBHO 3amaHHON  (yHKumu. YacTHbie
IIPOM3BOJHBIE BBICIINX MOPSIAKOB.

Henocpencrsennoe unrerpuponanue. [lonsenenue noja 3uak guddepennrana. 3aMeHa NepeMeHHOM.
Meton wuHTErpupoBaHue IO 4YacTaAM. MHTerpupoBaHHe BBIpAKEHUH, COAEpXKAIUX KBaJpaTHBIN
TPEXUIEH.

HHTerprupoBaHue palMoHaIbHBIX APOOei.

WuTerpupoBanue uppanuonaibHoctel. Teopema YeOrbimena.

WuTterpupoBanue GyHKIMHA, pallMOHAIBHBIX OTHOCUTEIBLHO TPUTOHOMETPHUUECKUX ()YHKITHH.
Cemectp 2

OnpeneneHublii uHTErpan, ero cpoiictBa. @opmyna Herorona-JleiiOnuma. HMuTerpupoBanue Imo
YacTsIM U 3aMEHa [IEPEeMEHHOH B OIpe/IeJIeHHOM HHTETpaJe.

IIpunosxeHus onpeaeIeHHOro NHTErpaa.

HecoOcTBeHHbIe HHTETpabl ¢ 0ECKOHEUHBIMHU MTpeieaMu.

JIBOMHBIE UHTETPAJIBL.

3aMeHa MEepPEeMEHHBIX B JIBOMHOM HMHTerpase. /[BOWHOW MHTErpai B MOJSPHOW CHUCTEME KOOpPAUHAT.
[TpumeHeHre ABOMHOTO MHTErpaa K PeIeHNI0 TeOMETPHUECKUX U (PU3UUECKUX 3ajad.

TpoitHO# MHTErpaj B J€KapTOBOM CUCTEME KOOPIUHAT.

3aMeHa epeMeHHbIX B TPOHHOM uHTerpaie. Llumuaapudeckas 1 cepudeckas CUCTEMbI KOOPIMHAT.
[Tpunoxenus.

KpuBosnHelinple HHTErpaisl 1o JyinHe Ayrd. CBOWCTBA, BBIYMCIICHNE, IPUMEHEHUE.

KpuBonunelinple mHTErpanbl mo kKoopauHatam. CBOWMCTBa, BbIYMCIEHUE, NMpuMeHeHue. dopmyna
I'puHa.

[ToBepxHOCTHBIE HHTETpaibI |-ro poaa.

[ToBepxnoctHbie uHTErpansl l1-ro poga. ®opmynsr Ctokca u Octporpaackoro-I'aycca.

BekTopHsble noss.

JuddepeHnmanbaple ypaBHEHUST IEPBOTO MOPSIKA: YPAaBHEHHS C Pa3ACISIONIMMUCS TTIEPEMEHHBIMHU,;
oJIHOpoAHbIe nU(PepeHnanbHbIe YpaBHEHUS.

JuddepeHnmanpable ypaBHEHUSI TEPBOTO TOPSIKA: JIMHEHHbIE ypaBHEHMs, bepHysun, B TOJIHBIX
nuddepeHImanax.

VYpaBHEHUS BBICHIUX MOPSAKOB, TOMYCKAONIME TTOHWKEHHE MOpsIKa.

Jluneiinsle nuddepeHInaNbHbIE YPaBHEHUS C MOCTOSHHBIMU Kod(pduimentamu. HaxoxneHnue
o01Iero penieHnus OAHOPOAHOIO YpaBHEHUS.

Jluneiinple nudQepeHnuanpHble ypaBHEHHS € IMOCTOSIHHBIMH ko3¢ ¢urmentamu. HaxoxneHnue
YaCTHOT'O pEIIeHUs JMHEHHOr0 HEOAHOPOJHOTO ypaBHEHHs MO MPaBOM YacTH CIEUaIbHOIO BHJA.
MeTto Bapraluy IpOU3BOJIbHBIX TIOCTOSHHBIX.

Cucrembl nuHEHHBIX Aud(EepeHINATBHBIX YpaBHEHUH C MOCTOSHHBIMH Kod(duimentamu (METOn
UCKJIIOUEHUSI, METO/I DWUIepa).

DnemeHTapHbIe (PYHKIIMN KOMILJIEKCHOTO TIEPEMEHHOTO.

[TpousBoaHast PYHKIIUH KOMIUIEKCHOTO MEPEMEHHOTO.

39

CornacoBaHa Ha noptane N2 7924



21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

A

B ©OOND O AW

0.
11.
12.
13.

HuTerpan oT pyHKINU KOMIUIEKCHOTO IEPEMEHHOTO.

Wnterpansaas popmyna Komm.

Yucnossle psibl. TeopeMbl CpaBHEHUS.

[pusnaku cxopumoctu: JJanambepa, Ko, HHTErpaibHbIA.

3HaKo4epeIyIOIIecs Psabl, Tpu3HaK JlelOHuIa.

OyuknmroHaNbHEIE psibl. O6macTs cxomumocTh. [Ipu3nak Beitepmrpacca. Cymma QpyHKIIMOHATEHOTO
psna.

Crenennsle psabl. IHTEpBas U paguyc CXOJUMOCTH.

Psn Teiinopa. Pang MaknopeHa. [IpumeHeHrne CTENIEHHBIX PSIOB.

Psap Jlopana.

Oco0sbie ToukH, ux kiaccudukanus. Psa Jlopana B oKpecTHOCTH 0CO00M TOUKH.
Boruetsl. OcHOBHas Teopema O BelueTaxX. BeluncieHre BHIYETOB.

[IpuiioxeHne BBIYETOB K BBIUUCICHUIO HHTETPAJIOB.

Psn @ypoe. Kommuiekcnas popma psiga Oypeoe.

[IpeoOpa3zoBanus Jlamnaca.

Haxoxnenue opuruHana no u3BECTHOMY H300pa’KEHUIO.

[IprMeHeHue onepalnOHHOr0 HCYUCIICHHUS K pelIeHnIo AuddepeHnanbHbIX YpaBHEHUHN U CHCTEM.
Cemectp 3

Kombunatopuxka.

HetictBust Hax coObITUAME. CTaTHCTHYECKOE, KIIACCHYECKOE, TEOMETPUUYECKOE OTPEIeTICHUE
BEPOATHOCTH.

OcHOBHbIE TEOpEMa TEOPUU BEPOSATHOCTEH.

®opmyia nonHou BeposstHocTu. Dopmyia baiteca

[TocnenoBaTenbHOCTE HE3ABUCUMBIX OIBITOB.

JIMCKpETHBIE U HENIPEPHIBHBIE CITyYaHbIE BEIIMUNHBI.

UucnoBble XapaKTEPUCTUKHU CIIYYAHBIX BEJIUYHH.

3aKOH paBHOMEpHOTo pacnpenesneHus. [lokazaTenbHoe 1 HOPMAJIBHOE pacpeesICHUS.
Xapakrepuctudyeckas GyHKIIHS.

JIByMepHBIE CIly4aiiHbIE BEJIMUUHBI.

[IpenenpHbIE TEOPEMBI TEOPUH BEPOSTHOCTEM.

DneMEHTBI MaTEMATUYECKOM CTaTUCTHKHU.

[TocTpoeHne OBEPUTENBHBIX HHTEPBAJIOB JUIsl [1APAaMETPOB PACIIPEACIICHHUS.

Tembl 17151 CAaMOCTOATEIbHOI PA0OTHI:

Cemectp 1

1. Tlpouenypa opToroHaau3aluH.

2. JluHeiHbIe IPOCTPAaHCTBA. ApU(METHUECKUE TPOCTPAHCTBA. EBKIIHIOBHI IMHEWHBIE TPOCTPAHCTBA.

3. ®yHKUMHU B TMHEHHBIX NpocTpaHcTBax. KBaapatuunblie opmel. [IpuBeneHne kBagpatnaHoil Gopmbl
K TJIaBHBIM OCSIM.

4. Ten3zopsl. Onepanuu Hajl TEH30pAMHU.

5. YpaBHEeHHE MOBEPXHOCTH B NpocTpaHcTBe Lunuuapuyeckne, KOHNYeCKHUe IOBEPXHOCTH,
MIOBEPXHOCTHU BpaILEHUS.

6. MmuoxecTBa. Onepanyu Ha MHOKeCTBAaMH. | paHUIIBI YUCITIOBBIX MHOXKECTB. MOIyIb
JIENCTBUTENIBHOTO YUCIIA.

7. DOnemeHTapHble QyHKIINH, X cBoWcTBA U rpaduku. OcHOBHbIE cBoMcTBA QyHKUINU. CroxKHas U
oOparHast pyHKIHH.

8. UwucieHHBIE METOIBI PEIICHHS YPABHEHUH: 33/1a49H OTACIICHHUSI KOPHEW; METOJ TUXOTOMUH.
YucieHHbIe METOBI PELICHN 3a/1a4 00 HHTEPIOIALNN 3aBUCMOCTEH.

9. TeoMeTpuYeCKUi M MEXaHHUECKHIA CMBICIT TIPOU3BOTHOM.

10. Ilpu3HaKu MOCTOSHCTBa 1 MOHOTOHHOCTH (YHKIIMH. DKCcTpeMyMbl. Hanbosnbliee 1 HauMeHblIee
3HaueHne (yHKIIMU Ha OTPE3Ke.

11. BeimykiocTh BBepX U BHH3 rpaduka ¢pyHkuuu. Touku neperuda.

12. Acumnrotel. MccnenoBanue GyHKIIMU U TOCTpOeHUE Tpaduka.

13. Ilpenen u HENPEPHIBHOCTH (PYHKIIMM MHOTUX NEPEMEHHBIX.

an
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14. IlpousBogHast MaTpULia U €€ CTPOEHHUE.
15. ®opmyna Teilsiopa B MHOTOMEPHOM ClTy4ae.
16. OkctpeMyM (YHKIMM HECKOJBbKMX IepeMeHHbIX. HeoOxoaumble U JOCTaTOYHBIE YCIOBHS

IKCTpEMyMa.

17. YcnoBHsbiit akcTpeMyM. HanmensbIniee n HanbopIee 3HaueHUsT PyHKIIMKU B 00JIaCTH.

Cemectp 2
1.

2.

o

[IpuOnrkeHHbIE BBIYMCICHUS ONPEJEICHHOIO HHTerpana. YuciieHHble METOJbl  BBIYMCIICHUS
MHTETPaJIoB C 3a/laHHON TOYHOCTBIO (METO/IbI IPSIMOYTOJIbHUKOB, METOJ] TpaleLuii).

CxonuMoOCTh B CMBbICHIE TJaBHOrO 3HaueHHs. HecoOCTBEHHbIE MHTErpaibl OT HEOTPAHMYEHHBIX
G yHKIHH.

YucneHHble METOABI perieHus 3anaun Komm 115t 0ObIKHOBEHHOTO JU(PepeHIINATIBHOTO YPaBHEHHS.
JuddepeHnmabHpIi THHEWHBIN onepaTop. JIMHEHHO 3aBUCUMBIE M JIMHECHHO HE3aBHCHUMBIC CUCTEMBbI
¢bynkuuii. [Ipumeps.

Onpenenurens Bponckoro. Jloka3aTeabCTBO pPAaBEHCTBA HYJIO OIpenenuTens BpoHckoro s
JUHEIHO 3aBUCUMOM cucTeMbl QyHKIMI. Teopema o TOM, 4TO JIJIsl TMHEHHO HE3aBUCUMBIX pPEILICHHN
OJHOPOJHOI'O YPaBHEHMS ONpEeauTeNst BpOHCKOro HE paBeH HYIIIO.

[locnenoBarenbHOCTh KOMIUIEKCHBIX uncel. JInHelHble 0ToOpakeHus. Y paBHEHHE o0pa3a KpUBOK.
Paznoxenue B psa o opToroHanbHbIM (yHKIMAM. P @ypee. [ToHsATHE 0 CXOAMMOCTH B CpelHEM U
CPEIHEKBAIPATUIHOM. DKCTPEMATHHOE CBOMCTBO OTPE3KOB psiga Dypne.

Wurerpan [Mroamens. CBeaeHue 3ajau K 3a/1a4€ ¢ HyJEBbBIMM HaYaJIbHBIMHU YCJIIOBUSIMH.

Pemenne nHTErpasIbHBIX YpaBHEHNH BoabTeppa ¢ sapaMu ClIeHaIbHOTO BUJA. PenieHne HeKOTopbIX
3aJa4 MaTeMaTHUECKOM (PU3HKH.

Cemectp 3

1.
2.
3.

S

AKCHOMaTH4ECKOE OIPEIEIICHHE BEPOSTHOCTH.

[ToTok coObITHI. DIEMEHTHI TEOPHUH MAaCCOBOTO OOCITYKUBAHUSI.

OyHKIHA OTHOTO CIy4ailHOro aprymMeHnTa. Maremarnyeckoe okujaHue QyHKIUN OJHOTO
CIIy4aliHOTO apryMEHTOB.

JIunelinoe mpeoOpa3zoBaHre HOPMAJIBHOM CITy4aifHOW BeMurHbI. KoMIo3uimst HopMaabHBIX
3aKOHOB PacIpeIeICHUs.

OyHKIMS HECKOIBKUX CIIy4alHBIX apryMeHTOB. MaTeMaTnueckoe oxuaHie QyHKIUU HECKOIbKUX
ciIydaiiHbIX aprymeHToB. [lonsitue perpeccun. Kpussle perpeccum.

CXOIMMOCTH Ha MHOMKECTBE CIIy4alHbIX BEIUYHH. CXOIUMOCTB 110 BEPOSTHOCTH.

[TonsiTHE O CTAaTHUCTUYECKOW POBEpKE TUIIOTE3. B3auMocBsa3b PpU3NKH, MaTeMaTUKU U
IIPOrpaMMHpPOBaHUs B 00paboTKe onbITOB: «CriiaKMBaHNE 3KCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN 1O
METOAY HAaUMEHBILNX KBaJAPaTOB»

TembI KypcoBOIo NPOEKTA: He IPEIyCMOTPEHO

JK3aMeHANUOHHBbIE BONMPOCHI:

Cemecrtp 1

1. Tlonsarue ¢pynkiuu (00IacTh onpeneneHus1, 00JacTh 3HaUCHUS, CIIOCOOBI 3a1aHus (PyHKIINH,
HEKOTOpbIe 00IIHe CBOMCTBA (PYHKIIUH).

2. Jlaiite ompezaenenue nocneaoBatenbHOCTH U e€ npenena. ChopMyaupyiiTe TeopemMsl 0 Ipeaenax
MOCIIEJIOBATENILHOCTEH, CBI3aHHBIX C ApU(METUICCKUMHU JICHCTBUSIMHU.

3. Jlaiite ompezneneHue mociieOBaTeNbHOCTH W €€ rmpenaena.l eomeTpuueckuii cMbICH Mpezerna
nocnenoBareabHOCTH. ChopMynupyldTe TEOpeMbl O HEOOXOAMMBIX YCIOBHUSX CYIIECTBOBAHHSA
npejiena mocie0BaTeIbHOCTH.

4. Jloxaxute TeopeMy o Ilpesiene cyMMBbl CXOASIIMXCS MOCIEA0BATEILHOCTEH.

5. Jlokaxwure Teopemy o Ilpenene npousBeaeHNs CXOAAIIMXCS MOCTIEA0BATEIBHOCTEH.

6. JlaiiTe ompenerneHue IMOCIIEIOBATEILHOCTH M €€ Tpenena. beCKoOHeYHO Majble U OeCKOHEYHO
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©o

10.
11.

12.

13.
14.

15.

16.

17.
18.

19.
20.

21.
22.

23.
24.

25.

26.

27.

28.
29.

30.
31.

32.

33.
34.
35.
36.
37.

38.

00JIbIIME TOCIEA0BATEILHOCTH U X CBONCTBA.

Haiite ompenenenue mnpeaena (QyHKIMM «HA fA3BIKe O—€ paccyxiaeHuin» . [loscHure
reoMeTpu4ecKuii cMblci onpenenenus. Chopmynupyiite TeopeMy 0 €JMHCTBEHHOCTH IIpejiena.
[lepBrIii 3aMeuaTeNbHbIN Npeaes (C J0Ka3aTeIbCTBOM).

Bropoii 3ameudaTenbHblil ipeaen (OCHOBHbBIE HIEH J0Ka3aTeNNbCTBA).

CrnenctBHsl BTOPOTO 3aMeUaTeILHOTO TIpejienia (C 10Ka3aTeIbCTBOM).

HenpepbiBHOCTh (yHKIMU (AaTh Ba ONpEAETICHUs HENPEPBIBHOCTU (PYHKLIHHU, CHOPMYIMPOBATH
HEKOTOPBIE TEOPEMBI O HEITPEPBIBHOCTH (PYHKITUH).

[Tonsitne ogHOCTOpOHHUX mpeaenoB. ChopmynupyiTe TeopeMmy O CYLIECTBOBAaHMM Ipezesa
(GYHKIMY B TOUKE.

Pa3pbiBbl QyHKIMIA U UX KJIaCCUDUKALIMSL.

beckoneuno wmanpie u OeckoHeuHo Oosbime ¢yHknuu. CBoiicTBa OECKOHEYHO MaJbIX U
0ECKOHEYHO OOIBIINUX (PYHKIIHA.

CpaBHeHne OECKOHEUHO MaibIX W OeckoHeuHO Oonbmmx (yHkuui. [loHsATHE TIIaBHOW YacTh
0eCKOHEUHO Mol (PyHKIHH.

3anummuTe TaOMUIly SKBUBAJICHTHBIX OCCKOHEUHO MajbIX (DYHKITHI U JIOKaQXUTE CBOWMCTBO:
“Bcmu « (x)~B(x),a B(x)~y(x),mo ...”

Onpenenenne npon3BoaHol dynkmuu y=f(X). Jokaxure mo omnpeneneHnio (sinx ) = cosx.

3anmmmre onpenenenue npomsBoxHoi Gyrknun Y=Ff(X). Jokaxure no onpenencanio (log,x) =
1

xlna

Onpenenenne nponsBoaHoi dynxmmn y=f(X). Jokaxure o onpenencanio (a*) = a*Ina.
BanumuTe onpeneneHne mpousBopHoit Gynkmun Y=Ff(x). Joxaxure mo ompenenenmio (x") =
nx™ 1,

IIpousBoaHas oT o6paTHO# (yHKImK. Beeeaute Gopmyny (arcsin x).

IIpousBoaHas oT o6paTHOi dynkiuu. Beiseaure Gopmyny (arctgx) .

['eomeTpuueckuii cMbICT IPOU3BOIHOM U AuddepeHrana.

IIpousBogHAs CTeNeHHo-MoKaaTenbHol  (ynkmun  y = u(x)’™. Meron  norapugmuueckoro
nuddepeHImpoBanms.

Juddepennuan ancioBoit GyHKIIUM 4UCIOBOTO aprymeHTa (ompexaenenue auddepeHmupyemoit
dbyukuu, onpenenenue auddepennrana, Asa cBoiictsa auddepennuana, csi3b auddepennunana
C TIPOU3BOIHOMN).

[Tonarue auddepennnana BeICIIET0 NOpsaAKa GYHKIIMUA OJTHOM epeMeHHOM (onpeaeneHue,
dopmyna mist Beraucienust). @opmynst audQepeHranoB BEICIIETO MOPAAKAa OT CyMMbBI U
MIPOU3BEICHHUS.

[paswio JlonuTains ( popMyTHpOBKA TEOPEM, PACKPBITHE PA3TUYHBIX TUIIOB HEOIPEICICHHOCTEH,
JIOCTOMHCTBA U HEIOCTATKU MPaBUIIa).

[TapameTpuuecku 3a1aHHble PYHKIUU U UX AUPPEepeHIIUPOBAHKE.

HesBHo 3aannble GyHKIMU U UX TuddepeHupoBanue (onpeeneHue, BBIBECTH GopMymy s
CiTydasi IByX IepeMEHHBIX, IPUBECTH (HOPMYJIBI B CITydae TPEX MEPEMEHHBIX ).

®dopmyna Teiinopa. [Tomyunte popmyny Maknopena mis GpyHkiwmii e*, sin x, cos x.

AcumnroTsl rpaduka (GyHKIMU U UX OTBICKaHUE (OTpEIeICHNE, BUIbl aCUMIITOT, BBIBOJ (GOpPMYII
JUTS HaXOKJICHHsT TTapameTpos K, b ).

YacTHble POU3BOJHBIC (ONpe/eIeHne B Clydae JBYX MEPEMEHHBIX, B cllydyae N MEpeMEHHbIX,
MIPABUJIO OTHICKAHMUS).

[Tpou3BOgHBIE BHICHIUX MOPSAIKOB (DYHKIIUM MHOTUX NEPEMEHHBIX.

[Tonstue nuddepennnana GyHKIIMA MHOTHUX TEPEMECHHBIX.

Juddepennmansl BRICIIUX MOPAIKOB (PYHKIIMH MHOTHUX IEPEMEHHBIX.

[IpousBoaHas Mo HANPABIEHUIO U TPAJAUEHT (ONpeieeH s, BHIUHUCICHHE, CBOICTBA).
[lepBooOpasnas ¢yHkIMH. DOU3UIESCKUI U TEOMETPUYECKUH CMBICH 3aJa4d  OTBICKaHUS
nepBooOpaszHoi. Heonpenenennslii uaTerpan. CBOMCTBA HEONPEISICHHOTO HHTETpaa.
WuterpupoBanue no yactaM. [lokaxure GopMyny MHTErpupoBaHHA MO yacTsM. [IpakTuyeckuii
cMbicn MetoAa. [IpuBenuTe mpuMepsl KJIaCCOB UHTErPAoB, K KOTOPHIM MPUMEHUM METOI.
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. Beraucimre lim,._,

. Haiijiute yacTHbBIE IPOU3BO/HBIE TIEPBOTO M BTOPOTO NOPSAKOB z(x,y) =

o v-i A Mx+N 2 _
39. UuTerpupoBaHue MpocTeHmx Apooeit: o ok ipata (p”— 49 <0).

IIpumepsl 3K3aMeHANMOHHBIX ONJIETOB
BHWJIET 1

. [lepBbIii 3ameuaTeNbHBIN Mpeen (C T0Ka3aTeIbCTBOM ).
. HacTHble Mpou3BoAHbBIE (OMPEICICHIE B CIydae IBYX NEPEMEHHBIX, B Cliy4ae N MePEeMEHHBIX, IPABIIIO OTHICKAHUSI).

1-cos6x?

sin*x
42
y X
BUJIET 2

1. 3anummre TabNUIly SKBUBAIEHTHBIX OECKOHEYHO MajbIX QYHKIMH U OKaxuTe cBoiicTBo: “Eciu

o (x)~B(x),a B(x)~y(x),mo...”

2. INonsitne nudepernmana BICIIEro Mopsiaka GyHKIUKN OJHON TepeMEeHHOH (onpeaeneHne, Gpopmyia Uit BBIYUCICHHS).

Dopmyisl qudQepeHIIraToB BEICIIETO NOPSIAKa OT CYMMbBI U HPOHU3BEICHUS.
1

2X+1

3. CymiecTByeT I mpeien lim,_o,—=5—7?

3x+1

. HaiinnTe nponssoanyro y = In (tg E) — ctgVx

BWJIET 3

1. Maiite onpeaeacHue MOCICAOBATEILHOCTH U e€ mpezea. beckoHeuHo Malibie 1 OSCKOHEYHO OOJIbIITHE MTOCISI0BATEIBHOCTH

H UX CBOMCTBA.
A Mx+N

2. UHTerpupoBaHue MpocTeHIINX ApOOEH: LI — . (p?—4q <0).

x—a’ (x —a)k 'x2+px+q

3. Haiinure dz, ecnu z = 4x — 3y + xy? — 2x?
4. Berauciute lim,,_,,, V4n? + 8n — 2n

Cemectp 2

N o ogkrowdE

10.

11.

12.
13.
14.
15.
16.

17.
18.

19.

JlaTp onpeneneHue MHTETpaabHOM CYMMBI U ONIPEEIICHHOI0 UHTETpaa.
CBoOJCTBa OIIPENEIEHHOTO0 HHTETPalla, BEIPAKCHHBIE PABEHCTBAMH.
CBolicTBa OIPEIENEHHOr0 UHTErpala, BEIpaKEHHbIE HEPABEHCTBAMHU
3aMeHa IEPEMEHHBIX B OIPEEIIEHHOM MHTErpaje.
JokazarenbctBo hopmynsl HeroToHa-JleiiOnuma.
dopmyna HHTErpUPOBAHHUS 10 YACTAM JJIS ONIPEAEIEHHOTO HHTETrpaa.
T dx
Hecob6cTBenHble nHTErpaisl nepsoro poaa. IIpusnaku cpaBHenus. VccrnenoBanue MHTErpana J ol
a
VYcnoBHas n abCOMOTHASL CXOAUMOCTb.
Brruncnenue miomazaei B 1€KapTOBbIX U NOJIAPHBIX KOOPAUHATAX.
Brruncnenue 1uHbI KpUBOU B JIEKAPTOBBIX U MOJIIPHBIX KOOPIUHATAX.
Juddepenumanbaple  ypaBHEHUS IEPBOrO MOpPAAKA, UX (OPMBbI 3alMCU U TeoMeTpuyecKas
MUHTEPIIPETALNS.

[MocranoBka 3aga4n Komu mst ypasuernust Y = f (X, y). @opmynupoBKka TeOpeMbl CYIIECTBOBAHUS U

€MHCTBEHHOCTH pelieHus 3agaun Kommn.

[TonsiTHe 0011eT0, YaCTHOTO U 0COOOTO PEUICHHUSI.

YpaBHEHUS C pa3AEIAOIMMUCS IEPEMEHHBIMU, OHOPOIHBIC YPAaBHECHUS.

YpaBHEHHS B IMOJHBIX AU depeHIIranax.

JIunelinble ypaBHEHHsI IEPBOIro MOPSAIKA, ypaBHEHUs bepHyn.

[TocranoBka 3agaun Komm nis ypaBHeHHs N-ro nopsaka. DopMynrpoBKa TEOPEMbI CYIIECTBOBAHUS
U eIMHCTBeHHOCTH. [loHATHE 001IeTo penieHus.

YpaBHEHUS BBICIIMX MMOPSAIKOB, JOMYCKAIONIUE MTOHWKEHHUE TTOPSIIKA.

OOwmuit BUA HEOAHOPOIHBIX IJHMHEHHBIX U OJHOPOAHBIX ypaBHEHUH N-ro mopsaka. CBoicTBa
pELIEHUI OTHOPOAHOTO JTUHEUHOTO YPABHEHHS.

[lonsatrue ¢QpyHIaMEHTAIBHON CHUCTEMBI pPEICHH OJHOPOJHOTO ypaBHEHHUs. TeopeMa O CTPYKType
o01Iero peuieHus OAHOPOAHOIO JIMHEHHOTO ypaBHEHHUSI.
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20.

21.
22.

23.

24.

25.
26.

217.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.
48.

49.
50.

ol.
52.

53.
54.
55.
56.
S57.
58.

59.
60.
61.

Pavi

Otpickanue ¢GyHIaMEHTAIBHON CHUCTEMBI PEHICHUH U OOILIEro perieHrs OJHOPOIHOTO ypaBHEHUS C
NOCTOSIHHBIMU K03(punimenramu.

Teopema o CTpyKType 00IIero perieHns HeOJTHOPOAHOTO JIMHEWHOTO YpaBHEHHS N-TO MOPSIKA.
MeTton Bapualy NPOU3BOJIBHBIX IMOCTOSIHHBIX ISl HEOJHOPOIHOIO JMHEHHOIO ypaBHEHHUs N-TO
NOpsIIKA.

[ToaGop 4acTHBIX pelIeHnit HEOTHOPOIHOTO JTMHEHHOTO YpaBHEHUS C MPaBOW YaCThIO CIEIUATBHOTO
BU/JIA.

Martpuunasi ¢opma 3aIMCH CUCTEM JUHEWHBIX nupdepeHnnanbHbix ypaBHeHui. [loHsTie pemeHus
cuctembl. CTpyKTypa 0oOIIEro peueHusl CHCTEMbI OJHOPOIHBIX YPaBHEHHIA.

MeToapl HHTETPUPOBAHUS CUCTEM JIMHEHHBIX au(ddepeHnnanbHbIX YpaBHEHUH N-TO MOPsIKA.

Meton Bapualuu TMPOU3BOJBHBIX IMOCTOSHHBIX JJS CHCTEM JMHEHHBIX JuddepeHInaaIbHbIX
yYpaBHEHUH N-TO MOpsAIKA.

[TonsiTue nnTerpana mno Gurype, OpUeHTUPOBAHHON TTOBEPXHOCTH.

Beluncnenue ABOMHOrO MHTErpajga B JEKApTOBBIX KOOpAMHATAX. | €OMETPUYECKHIA CMBICI JIBOMHOIO
UHTETpaa.

3aMeHa MepeMEeHHbIX B JBOMHOM MHTETrpase. J{BoiiHON MHTerpall B MOJISIPHBIX KOOPIUHATAX.

TpolHOM UHTErpall B JEKAPTOBLIX KOOPAUHATAX.

3aMeHa NepeMeHHbIX B TpoMHOM uHTerpaie. LHununapudeckas u cepuyeckas cucTeMbl KOOPIUHAT.
Brruncnenue KpMBOJIMHENHBIX HHTETPAJIOB IIEPBOTO POJIA.

BrrunciieHue KpUBOJIMHENHBIX HHTEPAJIOB BTOPOTO POJIA.

BbruucnurensHas ¢gopmysna a1 HOBEPXHOCTHOIO MHTErpasa MepBoro poja.

BoruncnurensHas gopmysna 1jisi HOBEpXHOCTHOI'O HHTETpasia BTOPOro poja.

Wnterpanbusie popmynsl: I'puna, Ctokca, Octporpaackoro.

Teopembl 00 ycOBHSIX HE3aBUCUMOCTH KPUBOJIMHEHHBIX HHTETPAJIOB OT ITYTH HHTEIPUPOBAHHUS.
[TonsaTue nons. BekropHbie JIMHUK.

[ToTOK BEKTOPHOIO 1MOJIs Yepe3 MOBEPXHOCTh U €r0 BBIUNCICHHE.

JlMBepreHIus BEeKTOPHOTO MoJIs U €€ (PU3NUYECKUN CMBICII.

Hupxynsuus BeKTopHOro nosisi. Pabota BEKTOPHOTO MOJISl BAOJIb KPUBOI.

Potop BexTopHOTrO MOJIA.

[ToTennmansHble osst. OTbICKAaHUE MOTEHIIMAJIA TTOJISL.

Bekropnas ¢popma 3anucu popmyn Ctokca u Octporpaackoro. Mx ¢pusuueckuit cMbici.

Onepanuy Ha MHOXKECTBE KOMIUIEKCHBIX YHCeN (TMoKa3aTenbHast QyHKIIHS, Jorapu(M KOMILJIEKCHOTO
4HCJla, BO3BEJECHUE B KOMIUIEKCHYIO CTEIIEHb)

VYcenosus quddepennmpyemoctu GpyHkiuu B Touke (ycinoust Komm-PuMana ¢ 1oka3aTeibCTBOM)
Teopema 00 ycinoBuu, 3KBUBaJIeHTHOM ycnoBusiM Komm-Pumana.

Ananutndeckne QyHKIH. BoccTaHOBICHHE aHATUTUYECKOW (DYHKIIMH 110 €€ JEHCTBUTEILHON WITH
MHHMO# yactu (ypaBHeHHe Jlamnaca, TapMOHHUYECKUE COTPSIKEHHBIE (DYHKIINN)

Teopema Komm myist omHOCBs3HOM o0mactu. Teopema Kot 1151 MHOTOCBS3HO#M 001aCTH.
Nurerpanpras popmymna Kommm (6e3 nokasatenbera). TeopeMa 0 MPOU3BOIHBIX BBICITHX MOPSIKOB
oT aHanTHYeckor pynknuu. Crnencrpue (0e3 10Ka3aTeIbCTBA).

AOCOIIOTHAs U YCIIOBHASL CXOJAMMOCTD YHCIIOBBIX PSIIOB.

[Tpu3Hak cpaBHEHUS aOCOTIOTHOM CXOJUMOCTH B KOHEUHOU (popme, mpeaeNbHbIi MPU3HAK
CPaBHEHMSI.

[puznak [lanambepa B npeaensHol popme

[Ipusnak Komwu B npenensHoit popme.

WuTerpansusiil npuzHak Komm.

[Tpuznak JleiOuwuia nis 3HaKouepeayrommxcs psaaoB. OneHka octaTka psa.

OyHKIMOHANBHBIN pal. CXOAUMOCTh (GYHKIMOHAIBHOTO psja.

PaBHOMepHAst cXx01UMOCTh (PYHKIIMOHABHOTO psAja. JlocTaTouHbIN NpU3HAaK paBHOMEPHOI
CXOAMMOCTHU (PYHKIIMOHAIBHOTO Psijia

[Tonsitue crenenHoro psiaa. O6JacTh CXOIUMOCTH CTETIEHHOTO psina. Teopema Abens.

Teopema enuncTBeHHOCTH psifa Teitnopa. Ilpuemsl paznoxenus pyHkuuid B psasl Teitnopa.

Hynu ananutudeckoi ¢yHKIIUH.
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62.

63.
64.
65.
66.
67.
68.
69.

70.

71.

72.

73.
74,
75.
76.

77.
78.
79.

80.

Psin Jlopana. O6iacts cxomqumoct. CHopMyarupoBaTh TEOPEMY O pa3ioXKeHUN QYHKIUU B P
Jlopana.

Psin Jlopana B OKpeCTHOCTH OECKOHEYHOCTH. XapaKTep TOYKA OECKOHEUYHOCTH.

[TonsiTe 0cO00¥ TOUKH, U30TUPOBAHHOM 0co00¥ ToukH. Knaccudukanms ocoObIX TOUEK.
OnpenencHue BerueTa. BeiBecT (popMyiTy UIst BRIUMCIICHUS BBIYETA B IIPOCTOM TIOJFOCE.
Onpenenenue BeryeTa. BeiBecT popMyny Ui BEIYUCIICHUS BBIYETA B KPATHOM TTOJTIOCE.
BprueT B 66CKOHEYHO yIaJICHHON TOYKE.

Jlokasate TeopeMy o Buje psiaa JIopaHa B OKPECTHOCTH YCTPAHUMOM 0COOON TOUKH.

OcHoBHAas TECOpPEMa TCOPHUH BBIUCTOB U €€ CIICACTBUC.
2z

Brruucienue uHTETpagoB BUaa IR(COS X,5in X)dx TPH OMOILM TEOPUH BBIYETOB.
0

Beruncienne HeCOOCTBEHHBIX HHTErPAIOB BUJIA j f (x)dx TIPY IIOMOIIM TEOPUH BEIYCTOB.

-0

Brrunciienne uHTErpasoB BUaA j e f (x)dx. Jlemma JKopnana.

Psn @ypoe. Pag @ypbe 11 4eTHOW U HEYETHOM (DYHKIIMH.

KommekcHas ¢popma psana Oypoe, ero Gpu3nyeckuit CMbICI.

IIpeoGpaszoBanue Jlamaca. [TonsaTus opuruHama u u300paskeHuUs

CoiicTBa npeodpazoBanus Jlamaca: CBONCTBO JMHEHHOCTH, TeOpeMa 10A00Ms, TeopeMa
3ara3/bIBaHusl.

CoiicTBa npeodpazoBanus Jlamnnaca: HHTErpUPOBAHUE OPUTHHAJIA, HHTETPUPOBAHHUE N300paKEHUSI.
CaoiicTBa npeoOpa3oBanus Jlamaca: Teopema cmenieHus, AU pepeHIupoBaHUue OpUTHHAIA
CgoiictBa npeodpazoBanus Jlamnaca: nuddepenimpoBanue n300pakeHNsI, HHTETPUPOBAHNE
OpHUruHana.

Pemenue nuddepeHnranbHbIX ypaBHEHUI U CUCTEM OINEPalHOHHBIM METO/I0M.

HpI/IMepbl IK3AaMCHAIIMOHHBIX OMJ1eTOB

BUJIET 1
1. Omnpenenenne HecoOcTBeHHOTO MHTETpana I poxa. 'eomerprueckuii cMpIci. JlocTaTouHbIe IPU3HAKK CXOIUMOCTH (63
JI0Ka3aTenbcTBa). AGCOIIOTHAS CXOIUMOCTb.
2. JuddepeHunanbHble ypaBHEHUS ¢ pa3IeSIOIUMUCS ITePEMEHHBIMH.
2 5
3. Haitnre pemenne samaun Komn Y + =y = x°, y(l) =5
X
_ 3
4 Hai _ |x=10cos’t,
. Haiigute mmuny nyru KpuBoit .
y=10sint, 0<t<Z,
Cemectp 3

UYTto Ha3bIBaOT ONBITOM?

Urto Ha3bIBAIOT COOBITHEM?

Kaxoe coObITHe Ha3bIBAIOT JOCTOBEPHBIM B JAHHOM OIBITE?

Kakoe coObITHE Ha3bpIBalOT HEBO3MOXKHBIM B IAHHOM OIIBITE?

Kakoe coOpITHE HA3bIBAIOT CITyYallHBIM B JAHHOM OTIBITE?

Kakue coObITHS HAa3bIBAIOT HECOBMECTHBIMU B JTAHHOM OIIBITE?

Kaxkue coOpITHSI HA3bIBaIOT COBMECTHBIMU B JAHHOM OIIBITE?

Kakue coOBITHS CUMTAIOT PABHOBO3MOXHBIMU B IAHHOM OITBITE?

UTo Ha3BIBAIOT MOJIHOM TPYIIION COOBITHIA?

0.  Yto HaA3BIBAIOT DJIEMEHTAPHBIM UCXOI0M?

Kaxkue anemeHTapHBIe HCXO/IbI HA3BIBAIOT OJATOMPHUATCTBYIOIIMMH JAHHOMY COOBITHIO?
12.  Yro npencraBniseT coO0 MoyHas TPyIa COOBITHI MPU MOA0PACEIBAHUN OJJTHONH MOHETHI?
13.  Yro mpencraBiuseT coOOM MOJIHAS TPYIIa COOBITUH MTPH TIOI0paChIBAHUY JBYX MOHET?

RBROoo~NoGa~LNE

[N
=
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14.  Yto Ha3BIBAIOT BEPOSTHOCTHIO COOBITHS?

15.  Yemy paBHa BEpOSTHOCTH JJOCTOBEPHOT'O COOBITHSA?

16. Yemy paBHa BEpOSTHOCTb HEBO3MOMXHOI'O COOBITHS?

17. B kakux mpejenax 3akil04eHa BEPOSITHOCTh CIIy4ailHOTO COOBITHS?

18. B kakux npezenax 3akiaroueHa BEPOSITHOCTD JTHO00T0 COOBITHS?

19.  Kakoe ompezeneHue BEPOSTHOCTH HA3bIBAIOT KIIACCHYECKUM?

20.  Tlo xaxoii ¢popMysie BBIUUCIAIOT YUCIIO IEPECTAHOBOK U3 N Pa3IMYHBIX HJIEMEHTOB?

21.  Tlo xakoii ¢opmyse BBIYHCISIOT YHCIO Pa3MEUICHWH W3 N Pa3IMyHBIX 3JIEMEHTOB 10 k
3J1€MEHTOB?

22.  Tlo xako#i ¢opMysie BEIYMCIAIOT YUCIO COYETAaHUN U3 N 3JIEMEHTOB 110 k 371eMeHTOB?

23.  Ilo kakoif GpopMyIe BBIYUCISAIOT YUCIO NEPECTAHOBOK U3 N 3JIEMEHTOB, €CJIM HEKOTOpbIE
AJIEMEHTHI IOBTOPSIOTCA?

24.  Kakoii popMyIioii onpeenseTcss YUciao pa3MelleHnil 1o K 2JIeMEHTOB ¢ TIOBTOPCHUSIMU
13 N 3JIEMEHTOB ?

25.  Kakoii hopmysoii onpenensieTcss YUCiI0 COUYETAaHUH € MOBTOPEHUSMH U3 N 3JIIEMEHTOB 110
k anemenToB?

26.  UYro Ttakoe yacToTa coObITHA?

27.  Uemy paBHa 4acTOTa JOCTOBEPHOTO COOBITHS?

28.  Uemy paBHa 4acTOTa HEBO3MOXHOT'O COOBITHS?

29. B kakux mpezenax 3aKJI0YeHA YACTOTA CIy4aHOTO COOBITHS?

30.  Yemy paBHa yaCTOTa CyMMBbI JByX HECOBMECTHBIX COOBITHIA?

31.  Kaxkoe omnpezeneHre BEPOSITHOCTH Ha3bIBAIOT CTATUCTUICCKIM?

32. Kak onpenensiercs reomeTpryeckasi BEpoSITHOCTh B 00111eM ciydae?

33.  Kak ompenensercsi reoMeTpudecKkast BEpOSITHOCTh B TPOCTPAHCTBEHHOM Cirydae?

34.  Kak ompenensercsi reoMeTpudeckas BEpOSTHOCTb B INIOCKOM cirydae?

35.  Kak ompenensercsi reoMeTprudeckasi BEpOSTHOCTh B JIMHEHHOM cirydae?

36.  IlpuBeaurte coOOCTBEHHBIN MPUMEP HA FEOMETPHUECKYIO BEPOSTHOCTH?

37.  Yto Ha3BIBAIOT CYMMOH, HII OObEAMHEHUEM, IBYX COOBITHIA?

38.  UTto Ha3BIBAIOT MPOU3BEIEHUEM, WIN TIEPECEUCHUEM, IBYX COOBITHIA?

39.  Yemy paBHa BEpOSTHOCTH CYMMBI IBYX COOBITHI? ChHOopMyTUpyilTe TEOpEMY U JTOKAKUTE
ee.

40. Yemy paBHa BEPOSITHOCTh CYMMBI IByX HECOBMECTHBIX COOBITHIA?

41.  CoopmynupyiiTe TeOpeMy O BEPOSTHOCTH CYMMbI N HECOBMECTHBIX COOBITHH.

42. Yemy paBHa CyMMa BEPOATHOCTEH COOBITHI, 00Opa3YIONIUX MOJHYIO TPyHITy?

43.  Yemy paBHA CyMMa BEpOSTHOCTEH MPOTHBOIOJIOKHBIX COOBITHIT?

44,  ChopmynupyiTe TEOpEMY O BEpOSTHOCTH MPOU3BEACHUS ABYX COOBITHH.

45.  Kak ompenensercsi He3aBUCUMOCTD JIBYX COOBITHIA?

46.  Yemy paBHa BEpOSATHOCTb IIPOU3BENEHUS IBYX HE3aBUCUMBIX COOBITHIA?

47.  CdopmynupyiiTe TeOpeMy O BEpOSATHOCTH NMPOU3BEICHHUST N COOBITHI.

48. Kaxk onpenensiercss He3aBUCUMOCTH N COOBITHIA?

49.  Yemy paBHa BEpOSATHOCTH IPOU3BEICHUS N HE3AaBUCUMBIX COOBITHIT?

50. Kak HaliTM BEpOSATHOCTb MOSBIECHUS XOTA Obl OJHOTO M3 N HE3aBUCHUMBIX COOBITHH,
MMEIOIINX OIMHAKOBBIE BEPOSITHOCTH?

51.  BoiBeaute (QopmMyIly MOJHONW BEPOSTHOCTH.

52.  Beeaute popmyinsl batieca.

53.  Uro Ha3bIBAIOT CIy4aiiHOW BETMYMHON?

54.  Kakyro Benmn4UMHY Ha3bIBalOT IUCKPETHON CIy4aifHON BEJIMUNHON?

55.  Kakyro BeIMUMHY Ha3bIBAIOT HEMIPEPBIBHOM CIy4aiiHONM BETMYMHON?

56.  Urto Ha3BIBAIOT 3aKOHOM paCTpeeICHHUs JUCKPETHON CITydaifHON BEIIMIHHBI?

57.  Kak 3amaroT 3aKoH paclipelelieHusi AUCKPETHOM Ccly4ailHOM BeNWYMHBI, MPUHUMAIOIIEH
KOHEYHOE MHOYKECTBO 3HAYEHUI?

58.  Uro Ha3bIBAIOT MHOTOYT'OJIBHUKOM pacrpeacacHus?

59.  Kak onpenensieTcst GyHKITUS pacrpeaesieHUs CIydyalHON BeTuIrHbI X?

60. Kaxkue npyrue Ha3BaHMS UCTIONB3YIOT ISl (QYHKIMH pacripeeneHus?

AR
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61. Kak ¢ noMompto GyHKIMH pacrpeeNeHus] BHIYUCIUTh BEPOATHOCTh TOTO, YTO ClIydaiHas
BesiMuMHa X MPUMET 3HA4YeHUsI U3 MHTepBaa (a;b)?

62. Kakumu cBoiicTBamMu 00iaaeT PyHKIMS pacpeeeHUs CIIydaitHOW BETMYUHBI X ?

63.  Kaxoii Bug umeer rpaduk GyHKIUH pacrpeaeacHus?

64. Yemy paBHa BEpOSTHOCTH TOTO, UTO HEMpPEpHIBHAS CIy4ailHas BenmuunHa X MPUMET OJHO,
3a/laHHOE ONPEJIEIIEHHOE 3HaUeHHue?

65.  SBnsercs M HENpepbIBHOM (YHKIMSA pacupeaesieHus JJId JUCKPETHOW ClydailHON
BEITUYUHBI?

66.  Uro Ha3BIBAIOT IIOTHOCTHIO pacIipeieTICHHsI CTy4ailHOW BETUYHHBI?

67. Kak nmo-apyromy Ha3bIBaIOT IUIOTHOCTh pacIpeeiieHus?

68. Kak Ha3piBatoT rpaduk IUIOTHOCTH pacipeeneHus ?

69. Kak ¢ moMompio IIOTHOCTH pacHpeAeiieHus HAWTH BEPOSTHOCTH IMOMAJaHHs 3HAYCHHN
ciy4aiiHOW BequuuHbI X B HHTEpBa (a;h)?

70.  Kaxkwue cBoiicTBa UMEET MNIOTHOCTh PACIIPEICICHIS?

71.  Kak BelpaxkaeTcs QyHKLIMS paclpeliesieHus] 4epe3 INIOTHOCTb pacipeeeH s ?

72.  Kak BeIpaxkaeTcs IJIOTHOCTD pacTpeiesieHus Yepe3 (PyHKIUI0 pacrpeaesieHus?

73. Kak ompenensercs MareMaTH4eCKOe OXUIAHUE  JMCKPETHON CIydyalHOW BEIWYHHBI,
IPUHUMAIOIEH KOHEUHOE MHOXKECTBO 3HAYCHH?

74. Kakue pgpyrue Ha3BaHUS UCHONB3YIOT JUISI MaTeMAaTHUYeCKOTo oxugaHus? UYem
OOBSICHAIOTCS ATH Ha3BaHUS?

75.  Kak ompenensiercs MaTeMaTUYecKoe 0)KUJIaHUE HEMPEePhIBHOW CIIy4aiiHO! BEIMYMHBI, BCE
3HAYEHUs! KOTOPOU MPHUHAJIEKAT OECKOHEUHOMY ITPOMEKYTKY?

76.  KaxoBbI CBOICTBa MAaTEMaTHYECKOTO OXKUIAHUS CIIy4aHOM BETUYUHBI?

77. Kakxomy ycloOBHIO JOJKHBI YIOBJIETBOPATH CllydyallHble BEIMYMHBI X U Y , 4TOOBI
BBINOJIHSUIOCH cBOiicTBO M[XY]=M[X]M[Y]?

78. Uto Ha3bIBAIOT OTKJIIOHEHUEM CITYYalHOM BEJIMUMHBI OT €€ MAaTEMaTUYECKOTO OKUIAHUA?
79. UYemy paBHO MaTeMaTUYECKOE OXKHJIaHUE OTKIIOHCHUS?

80.  Kak ompenensercst mucnepcust CIydaifHON BEITWIHHBI?

81.  UYro xapakTepusyeT IUCTIEPCHsI CITyJailHOW BEJTMYNHBI?

82.  Tlo kakoit hopmysie MOKHO BBIYHCIIUTH TUCTICPCHIO?

83.  CgaoiicTBa AUCTIEPCUU CIIy4aHOW BETUYHHEI (C JJOKA3aTEIIbCTBOM).

84.  3anmmmre GopmMyny IS IUCTIEPCUN TUCKPETHOM CITyYaiHON BETUYHHBI.

85. 3anummmte GopMyIy U JUCTIEPCUU HETIPEPHIBHOM CTydaiiHOW BEJTMYHMHBI.
86. Uro Takoe cpemHee KBaJapaTHUeckoe OTKIOHeHHe? Kakyio pa3MepHOCTh HMMeEeT JTa
BeNMYnHa?

87. Uemy paBHO MaTeMaTHYECKOE OKHJIAHHE CPEIHEr0 apuMETHYECKOro N HE3aBUCHUMBIX
OJIMHAKOBO PaCIpe/IeICHHbIX CIyYaiiHbIX BEINYUH?

88. Uemy paBHa nucrepcus cpeaHero apupMeTH4eckoro N HE3aBUCHUMBIX OJUHAKOBO
pacupeieIeHHbIX CIy4aiHbIX BEIUYUH?

89.  Uro Ha3bIBaIOT HAYAIBHBIM MOMEHTOM K-T0 mopsiaKa ciiydaifHOM BETUYHUHBI?

90. TIlo xakoit ¢opmyle BBYHUCISIOT HAYAIBHBIA MOMEHT k-ro mopsaka TUCKPETHOMN
CIIy4ailHOM BEJIUYUHBI?

91. Kakoit dopMynoil ompenensercs HAYAIBHBIE MOMEHT k-ro mopsaka HeNpepbIBHON
CIIy4aiiHOH BEJINYMHBI?

92. Yo Ha3BIBAIOT IIEHTPAIHLHBIM MOMEHTOM K-TO TIOpsI/IKa CIIy9aifHON BEITMYHHBI?

93. Ilo kakoil (opmyrne BBUUCISIOT MEHTPATbHBIE MOMEHT Kk-TO mopsiaka ITUCKPETHON
CIIy4ailHOM BEJIUYUHBI?

94. Kaxkoit dopmyrnoi ompenensercs LUEHTPaIbHBIH MOMEHT K-ro mMmopsiika HENpephbIBHON
CITy4ailHOM BEJTUYUHBI?

95.  Yemy paBHBI HaYaIbHBIE MOMEHTHI: HYJIEBOT'O MOPSIKA, IEPBOTO MOpsiIKa?

96. UYemy paBHBI LIEHTpaJibHble MOMEHTBI: HYJEBOTO IOpsKa, MEPBOro IMOpsiKa, BTOPOTO
nopsiaka?

97.  Yro xapaktepusyeT KO3 PHUIMEHT aCCUMETPHUH CIIYIalHON BETUYUHBI?

98.  Uro xapakTepusyeT IKCIeCcC CITyIaiHON BETUIHHBI?
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99.  Yemy paBeH 3KCIIEeCC CIyYalHOUM BETMYUHBI, pacTIPEICICHHON IT0 HOPMAJIbHOMY 3aKOHY?

100. Yro Takoe xapakTepucTHUECKash PYHKIIHS?

101. KaxoBa CBsI3b MEX/Y XapaKTEPUCTUUECKON (PYHKIMEH U INIOTHOCTBIO PaCIIpeleeHus?

102. Yro Ha3BIBAIOT KYMYJISIHTHOW (yHIIUEH?

103. CaoiicTBa XapakTepUCTHIECKON QYHKITNH (C JOKA3aTEIHLCTBOM).

104. Yro Ttakoe nByMepHas CirydaiiHast BeTHUMHA?

105. Kakwue npyrue Ha3BaHUS UCIIOIB3YIOT ISl ABYyMEPHOM CIIY4ailHOM BEJIMYMHBI?

106. Yro Takoe 3aKOH pacmpeAeNeHus JUCKPETHON TBYMEPHOH CIy4YaiiHOW BETMYNHBI?

107. B kakoM BHJEe MOXHO 3amHMcaTh  3aKOH PpAacCHpPENesIeHUs] JUCKPETHOM JByMEpHOMH
CITy4aifHOM BEJIMUUHBI?

108. Kak, 3Has 3aKOH pacnpeleleHus] JUCKPETHOM JBYMEPHOM CilydyalfHON BEIUYMHBI, HAUTH
3aKOHBI pacIpeIeIeHHs COCTABIISIOMUX ?

109. Kaxum o6pa3zom 1o Taliuile COBMECTHOTO paclpesieeHus ABYX TUCKPETHBIX CIIydyalHbIX
BEJIMYMH MOXXHO BBIYUCIUTH MAaTE€MaTHYECKOE OXXUJAHUE M JIUCHEPCHUI0 KaKIOM H3 3TUX
BEJIMYNH?

110. Yro Ha3BIBAIOT YCIOBHBIM 3aKOHOM pacIpeieIeHUs] TUCKPETHON CITydaifHOW BETMYMHBI X
mpu Y=yi ?

111. Kak yciioBHBIN 3aKOH paclpe/esIeHUs CBA3aH ¢ 0€3yCI0BHBIM 3aKOHOM?

112. Kak onpeznensierca GyHKIMS paclpeiesieH!s IBYMEPHOH Clly4aiiHOM BeTMUUHBI?

113. KaxoBbI cBOiicTBa (YHKIIMU pactpeIeNICHHs TBYMEPHOH CIy4aiiHOW BEITMYMHBI?

114. Kak onpezensieTcs IIOTHOCTb paclpeeeHus IByMEPHOH cly4aifHOM BeTHYuHbI?

115. Kak BbIpakaercsi (GyHKIMSI pacHpeleleHus IBYMEPHOU ciay4yallHOW BEJIMYMHBI Yepe3 ee
IUIOTHOCTB paclpeacsieHus?

116. TIlo kakuM (opMyaaM MOKHO BBEIUYHCIUTH BEPOSATHOCTH MOTAaHUS 3HAUYCHHUIA JBYMEPHOM
CJIy4aiiHOM BEJIMYMHBI B 3aJJaHHBIN IPSIMOYTOJIBHUK?

117. Tlo kaxoil popmyrne MOXKHO BBIUHCIUTH BEPOSITHOCTH MOMNAJaHUs 3HAYEHHUH JBYMEpPHOM
cllyyailHOHM BeTMUMHBI B 33JJaHHYIO0 0071acTh?

118. Kak onpenensieTcss HE3aBUCUMOCTD JIBYX CITyYaifHBIX BEIINYHH?

119. Kak BbIpaxkaeTcs HEOOXOAUMOE YCIOBHE HE3aBUCHUMOCTH JIBYX CIy4alHBIX BelIUYHH? (C
JI0Ka3aTeIbCTBOM)

120. Yrto MOXXHO CKa3aTb O B3aMMHOW CBSI3U CIy4ailHbIX BelnyuH X U Y, 3Has MX YUCIIOBBIE
xapakrtepuctuku M[X], D[X], M[Y], D[Y]?

121. Yro Takoe KOBapHaIys IBYX CIyYalHbIX BEJIUIHH?

122. UYto Ha3wBatOT KOA(DPHUITUEHTOM KOPPEIAIUN?

123. KakoBsl cBoiicTBa K03(hpunineHTa Koppensun ? (TOKaKUTE UX)

124, Kakas cBS3p CYIIECTBYET MEXIY PaBEHCTBOM HYIIO Kod(pQuIMeHTa KOppesiud |
HE3aBHCUMOCTBIO CITy4alHbIX BEJIMYNH?

125. Kakumu TOKHBI OBITH UCTIBITAHUS, YTOOBI MOYKHO OBLIO TpUMEHATH (popmyiry beprymmu?

126. Kakoii Bug umeet hopmyna beprymm?

127. Kak 3amumiercss 3aKOH paclpeleneHus] JUCKPEeTHOM CilydaifHOH BEJIUYMHBI KOJIUYECTBA
MOSIBUBIIMXCS TePOOB HA IBYX HOBEHBKHX MOHETAX, CIy4aifHO OOPOHEHHBIX Ha MO’

128. UYro Ha3bpIBalOT HAUBEPOSTHEHIIMM YHCJIOM IOSBICHUS COOBITUS B N HE3aBUCUMBIX
ucneltanusax? Kak Haxoaures 31o yuciio?

129. Kakoii Bua umeet Gopmyia, ONpeaessionias BepoITHOCTh TOr0, UTO B N HE3aBUCUMBIX
UCTIBITaHUAX cOObITHE A mosiBUTCS OT ki 110 Ko pa3 (0< k <n)?

130. Kak HailTu BepOSTHOCTh TOTO, YTO B N HE3aBUCHUMBIX HCIIBITAHUSIX COOBITHE A MOSBUTCS
X0Ts ObI OJTUH pa3?

131. Kak BBIYMCIUTH BEPOSITHOCTb TOTO, YTO B N HE3aBHCHMBIX HCIBITAHUAX COOBITHE A
HacTynuT a) MeHee k pa3; 6) 6onee k pa3; B) He meHee k pa3; r) He 6onee k pa3?

132. Kakoe pacnpezeneHre BepOsSTHOCTEH Ha3bIBaeTCsl OMHOMHUAIBHBIM ?

133. Uem 0OBsCHSIETCS CIIOBO «OMHOMHUATIBHBINY B HA3BAHWUU PACTIpeIeICHUS?

134, Yemy paBHO MaTeMaTH4YeCKOE OXXHIAHHWE CIY4allHOW BEJIMYMHBI, PACIPENIECICHHON II0
OMHOMMAJIBHOMY 3aKOHY C ITapaMeTpaMu n 1 p?
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135. YemMy paBHa Aucriepcus CllydaiiHON BETUYMHBL, PaclpeeleHHON 10 ONHOMUATBHOMY
3aKOHY C IapamMeTpaMu h u p?
136. UYemy paBHO cpeaHee KBaJpaTHMYECKOE OTKJIOHEHHE CllyyailHON  BEJINYMHBI,
pacnpeieIeHHOM 10 OMHOMHAFHOMY 3aKOHY C ITapaMeTpaMu n 1 p?
137. 3anummre OMHOMHAIBHBIN 3aKOH PACHpPEENICHUs] BEPOATHOCTEH ClaydaifHONH BEJIMUYUHBI B
BUI€ TaOIUIIBI?
138. TIlouemy 3akoH pacnpeaenenus [lyaccona Ha3bIBaIOT 3aKOHOM PEIKMX COOBITHIA?
139. Ilpm KakuxX yCIOBHUSIX MOKHO IPUMEHSTH 3aKOH pactpeneneHus [lyaccona?
140. Tlomyuute dpopmyny Ilyaccona.
141. 3anummute Gopmyny [lyaccoHa u 00bsICHUTE CMBICI KaX10T0 CUMBOJIA.
142.  Yro sBnsercs ciaydyailHOW BEJIMYMHON B 3akoHe pacnpeaenenus [Tyaccona?
143. KaxoBbl o0mme yciaoBus, HEOOXOMUMBIC Ui MPUMEHHUMOCTH 3aKOHA pacIpeesieHus
IlyaccoHa u 3axoHa OMHOMUAIBHOTO paclpeeeHus?
144. Kak cBsizaHBI MKy CO00M OMHOMHANILHOE pactpeesieHne u pacnpeaeneane [Tyaccona?
145. Yemy paBHO MaTeMaTH4YEeCKOE OXUIAHUE U  JHUCIEpPCHUs CIy4allHOM BeJIMYUHBI,
pacnpeneneHHoi mo 3akony Ilyaccona?
146. Kaxas u3 BenuuuH B 3akoHe IlyaccoHa 0osblie: MaTeMaTHUYECKOE OKUIAHUE WM YUCIIO
HE3aBHCHUMBbIX UCIIBITAHUN?
147. MWccnenyetcs pacnpenenenue Ilyaccona. Uro BeposiTHee: coObITHE A TOSIBUTCS POBHO
OJIVH pa3 WU He pa3y?
148. Kakoe pacrpeseneHre BEpOSITHOCTEH Ha3bIBAIOT PaBHOMEPHBIM Ha oTpeske [a;h]?
149. Kak 3amumcarth IUIOTHOCTh pacHpeiesieHHs CIy4ailHOW BENWYHMHBI X, PaBHOMEPHO
pacripeneneHHol Ha oTpeske [a;b]?
150. Kaxoii Bug umeer QpyHKIms pacupeneneHus F(x) cmydaitHo# BenndauHBI X, paBHOMEPHO
pacnpeeseHHOM Ha oTpe3ke [;b]? (BeiBecTn)
151. Yemy paBHO MaTeMaTHYECKOE OXHIAHUE CIY9ailHOW BEJIWYMHBI X, PaBHOMEPHO
pacnpeeseHHOM Ha oTpe3ke [;b]? (BeiBecTn)
152. Yemy paBHa nucmepcusi — CIy4ailHOW BEJIWYHHBI X, PABHOMEPHO paclpeaesieHHOH Ha
orpeske [a;b]? (BoiBecTn)

153. UYemy paBHO cpemHee KBaJApaTUYECKOE OTKIOHEHHE CIy4alHOW BETWYUHBI X,
pPaBHOMEPHO pacrpeie]eHHOM Ha oTpe3ke [a;b]? (BeiBecTn)
154. Cayuaiinast BenmuurHa X paBHOMEPHO pacmpezeicHa Ha otpeske [a;b]. Kak maittu

BEPOSITHOCTD MOMAJJaHKs €€ 3HaUeHH B MHTepBal (¢;d), mpuHaaIexamuil TaHHOMY OTpe3Ky?

155. Kakoe pacmpeneneHue AByMEepHOW —ciaydaiHoi BenmmuumHbl (X,Y)  Ha3bIBaeTCs
paBHOMEPHBIM B IaHHOW 001acTu?

156. Kakoe pacrpenenieHre BepOsITHOCTEH CITydaifHOW BETMYMHBI Ha3bIBAIOT HOPMAaJIbHBIM?
157. KakoB BEpOATHOCTHBIA CMBICI IapaMeTpa a, BXOJSIIET0 B BBIPAXXEHHE IIJIOTHOCTH
HOpMaJbHOTO pacnpeaeneHusi? (BoiBectn)

158. KakoB BEpOSTHOCTHBIM CMBICI TapamMeTpa G, BXOJSIIETO B BBIPAXECHHUE IUIOTHOCTH
HOpMaJbHOTO pacnpeaeneHusi? (BoiBectn)

159. Kak Ha3zwiBaeTcs rpaduK MIIOTHOCTH HOPMAJIBHOTO pacTpeacIieHus?

160. Kak BBIYHCINUTH BEPOATHOCTH MOMAJAaHUs 3HAUYCHUH HOPMAIBHON CITydaliHON BETMYMHBI X
B 3a/1aHHBINA uHTEpBai? (BoiBecTH)

161. Kax BBIYMCIUTH BEPOSTHOCTh OTKJIOHEHHs HOPMAaJbHOW CIyd4alHOW BETHMYMHBI OT €€
MaTemMaTHueckoro oxxuaanus? (BeiBectn)

162. Cdopmynupyiite mpaBuio Tpex curM. (BriBecTn)

163. Kakoe pacnpeaesieHue TUCKPETHOW CITyIaifHON BEIIMYMHBI HA3bIBACTCS T€OMETPUICCKIM?
164. Yemy paBHO MaTeMaTH4YecKoe OXXHJAHUE CIy4aliHOM BeMUUMHBI X, HMeoIel
reoMeTpHUECcKoe pacipeeneHue?

165. Yemy paBHa pgucnepcus CIIy4allHOM BENMYMHBI X, HUMEIIIEH TIeOMETPUUECKOe
pacnpenenenue?

166. UYemy paBHO cpedHee KBaapaTUYECKOE OTKIOHCHHE CIIy4yallHOW BEJIIMYMHBI X,
HMMEIOIIEH reOMeTpUUIECcKoe pacupeaeneHue?

167. Kak onpenernsiercs moka3aTeJIbHOE pacipeielieHHe CIyqaiftHON BeTHUNHBI?
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168. Kakoii Bux uMeet pyHKIMS pacpeereHus 1 moka3aTeapHoro 3akona? (BeiBectn)

169. KakoBO COOTHOIIICHHE MEXKYy MATEMATUICCKUM OKUJIAHUEM U CPEIHUM KBaJAPATHICCKUM
OTKJIOHEHHEM CITy4YailHOW BeIMUYMHBI, UMEIOIIEH Moka3aTenbHoe pacnpezenenue? (BoiBectn)

170. Kak HailTH BEpOSITHOCThH TOMAJAHUSI 3HAYCHUH B 3aJlaHHBIA MHTEpBAI (a; b) cirydaifHOM
BEJMYMHBI X , UMEIOIIEH MoKa3aTeapHOe pacnpeeenme?

171. Cdopmynupyiite nokanpHyto Teopemy Jlamnaca (C MOSCHEHHAMHU BXOISIIUX B (POPMYIIBI
CHUMBOJIOB)

172. Cdopmymupyiite uHTErpaibHyro Teopemy Jlammaca (C TOSCHEHHSMH BXOASAIINX B
(bopMyIbl CUMBOJIOB)

173. B xakux ciry4asix MOKHO ITOJIb30BaThCsI MPUOIMKEHHBIMU (hopMytamu Jlamiaca?

174. Tlo xakoil (opmysie BBIUUCISETCS BEPOSTHOCTh OTKJIOHEHHS YacTOThI COOBITHS OT €ro
BEPOSITHOCTH B HE3aBUCUMBIX HCITBITAHUSX ?

175. Kak onpenensiercs pynkuus Jlannaca? Kakum cBoiicTBoM oHa 06nagaet?

HpuMepr IK3aMCHAIIMOHHbIX OMUJ1eTOB

BUJIET Ne 1.
BeiBenure hopmyity MOTHOM BEpOSATHOCTH.
JIBOPIOBEI YeKaHITUK KIaAeT B KaXAbIH CyHAYK BMecTUMOcThio 100 MoHeT omHy ¢ansmuByro. Kopoms momo3peBaer
YEeKaHIINKa U TIOJBEPracT MIPOBEPKE MOHETHI, B3SAThIC Hay/ady Mo oJHOH B KaxaoMm u3 100 smuko. KakoBa BeposTHOCT
TOT0, YTO YEKAHLIMK He Oyner pazobiaueH? Uemy OyaeT paBHa BeposTHOCTB, eciiit 100 3ameHuts Ha N (N —%)? Yemy
OyzeT paBHa BEpPOSITHOCTb, IPH OOJIBIINX N, €CJIN OBl B KaXJIOM SIIIUKE OBbIIO 2 (aibIIMBbIe MOHETHI?
B ypue 6 Oenbix u 4 uepHbIX 1apa. V3 Hee u3Bnekaror 3 mapa. CinydaiiHas BeinudnHa X — YUCIO OEJbIX IIApOB CPEAn
u3BnedeHHbIX. Halinure psin pacnpenenenus X.

BUJIET Ne 2.

Brisenute Gopmyner Baiieca.

Hy>nu B ropoze N. peaxo 3akaHUMBAIOTCS MEYATBHBIM HCXOI0M. JIeTIo B TOM, YTO KaXK/IbIH Iy IISTHT IIPUOBIBAECT HA MECTO

BCTPEUH B CIIyJallHBIII MOMEHT BPEMEHH MEXIy 5 1 6 yacaMu yTpa H, IIPOXKJaB CONEpHUKA 5 MUHYT, yaisercs. B cirydae

K€ TMPUOBITHS TIOCIETHETO B 3TH 5 MHHYT Iy31b cocToutcs. Kakas 4acTh Iysned JEHCTBHTENBHO 3aKaHIMBACTCS

noequakoM? (Vkaszanue. Bocnonv3yiimecs ceomempudeckum onpeoeseHuem 8eposmuocm,).

Cuiyqaiinas BennuuHa X MOJYHHEHA HOPMAITbHOMY 3aKkoHy, npuaeM M[X]=40, D[X]=2000. Haiingute P(30<X<80).

BUJIET Ne 3.

1. Cnyuaiinele Bemuuusbl. (Uto HaspiBaloT ciydaiiHoil BennunHOW? Kakyio BenM4MHY Ha3bIBalOT AWCKPETHOM
ciydaitHo# BenmmunHON? Kakyto BeTMUNHY Ha3bIBAIOT HEMIPEPHIBHON CITydaifHOH BenuaInHONW? UTO HAa3BIBAIOT 3aKOHOM
pacnpeneneHusl QUCKPETHON ciydaiiHOWM BenuuuHbl? Kak 3a7aloT 3aKOH paclpeneNeHusl QUCKPETHOH cirydaiiHoM
BEJINYMHBI, IPUHUMAIOIIEH KOHEYHOE MHOXKECTBO 3Ha4eHNH? UTO Ha3bIBAIOT MHOTOYTOJBHIUKOM pacipeaeieHus?).

2. Tlpu Opocannu 100 MOHET KaKOBa BEpOSITHOCTh BBIIaicHIs poBHO 50 repOoB?

3. ana QyHKIMS pacnpeeseHns Ciy4aifHol BennanHbl X

0,x<-1
F(x) ={Ax®*+B,-1<x<1
1,x>1
Haiinure A,B; M[X]; D[X].
4 MeroanuecKue MaTepHAIIbI
IIJ'IH obecneueHus mpounecca O6y‘leHI/I${ H PpCHICHUA 3a1a4 06y‘ICHI/IH HCIIOJIB3YIOTCA CJIICAYIOIIHEC

MaTepuaibl:

METOANYECKHE MaTepUabl, ONPEACIAIONIME TPOLEAYPhl OLIEHUBAHUS 3HAHUM, YMEHUI, HABBIKOB U
(unu) ombITa NEATENbHOCTH, XapaKTEPU3YIOLUX 3Tanbl (OpMHUPOBaHUS KOMIIETEHIIMH, B COCTaBe,
coracHo 11.12 paboueit mporpaMmBsl:

Ocnognasn tumepamypa

Cemectp 1

1. bexnemues, JI.B. Kypc ananutindeckoi reoMeTpun U JIMHEHHOU anreOpsl [ DIeKTpOHHBIH pecypc] :
yaeOHUK. — DnektpoH. nan. — CII6.: Jlanp, 2015. — 445 ¢. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=58162 — 3aru. ¢ 3xpaHa.

2. MarazunnukoB JI.U. Beicmas maremaruka I. Ilpaktrkym mo nuHelHO#N anreOpe ¥ aHAIUTHYECKOU
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reomeTpun: YuyeOHoe mocobue / JILLW. MarasunnukoB, A.JI. MarasuHHukoBa; MUHUCTEPCTBO
obpaszoBanus Poccuiickoit deneparyn, ToMckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U
pannosaekTponuku. - Tomck: TYCVYP, 2007. - 162 ¢. (97 3k3.)

3. EnmprioB A.A. UnTerpanpaoe ucuncnenue. uddepeHnnansabie ypaBHeHU: yaeOHoe ocoone / ALA.
Enwros, T.A. EnprioBa; ®denepanbHOE areHTCTBO 1O 00pa30BaHuI0, TOMCKHH TOCYIapCTBEHHBIN
YHUBEPCUTET CUCTEM YIPaBICHHS U PaguodieKTpoHuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3k3.)
4, MarazunnukoB JI.W. Beiciias matematuka 1. [lpaktukym o nuddepeHnnaaisHOMy HCUUCICHUIO!
Yuebnoe nmocobue / JI.W. Marasunnukos, A.JI. MarasuHHUKOB; MUHHCTEPCTBO 00pa30BaHUS
Poccuiickoit ®enepanuu, ToMCKuil TOCy1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPaBJIEHUS U
panuosnekTponuku. - Tomck: TYCYP, 2007. - 212 ¢. (99 3k3.)

5. @uxrenronsi] .M. Kypc nuddepennnanbHOro 1 HHTErpaibHOrO UCYUCICHUS: YYeOHUK IS BY30B, T.
1; M.: ®usmariur, 2006, 679 ctp. (100 3k3.)

6. bexnemumena, JI.A. COOpHUK 3a/1a4 IO aHAIUTUYECKON T€OMETPUH U JTMHEHHOM anredpe
[DnmexkTpoHHEIH pecype] : yueoHOe mocooue / JI.A. beknemurera, [[.B. bexnemumes, A.1O. Tlerposud [1
ap.]. — Dnektpon. gan. — CII6.: Jlans, 2016. — 496 c. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_id=72575— 3ar. ¢ 3kpana.

7. bepman, I'.H. CoopHuk 3a7a4 o Kypcy MaTeMaTH4ECKOT0 aHanu3a [DneKTpoHHbIH pecypc] : yueOHoe
nocobue. — DnektpoH. gaH. — CII6. : Jlans, 2016. — 492 c¢. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari. ¢ 3kpaHa.

8. ABmiiosa, JI.B. [IpakTukyMm 1 HHIUBHIYaJbHBIE 33/IaHUS TI0 BEKTOPHOH anredpe v aHAIUTHIECKOM
reoMeTpuH (THIOBBIE pacyeThl) [DIeKTpoHHBIHN pecypc] : yuebHoe nocobue / JI.B. Apuinosa, B.A.
Bonotiok, JI.A. bonotiok. — Dnexrpon. gan. — CII6.: Jlans, 2013. — 281 ¢. — Pexum nocryma:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3ar1. ¢ 3kpaHa.

Cemectp 2
1. EnprioB A.A. UnTerpanbaoe ucuncinenne. uddepennmnansapie ypaBHeHus: ydeoHoe mocodue / A.A.
EnpuioB, T.A. EnbroBa; ®enepanbHOe areHTCTBO MO 0O0Opa3oBaHUIO, TOMCKHI TOCyIapCTBEHHBIH
YHUBEPCUTET CUCTEM YIPaBICHUS U PaquodieKTpoHuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3k3.)
2. ®uxrtenronsi] I .M.Kypc nuddepeHnnanbHOro u HHTErpagbHOTO HCUYUCICHUS: YYeOHUK JJIs BY30B: B 3
T. M.: ®usmatiur, 2006 -T. 2.— 863 ¢. (100 5k3.)
3. bepman, I'.H. PemeOHuK kK cOOpHUKY 337124 110 KypCy MaTEMaTHUECKOT0 aHAIM3a [ DJIEKTPOHHBIH
pecypc]: yaebHoe nocodue. — DnektpoH. nan. — CII6.: Jlanp, 2011. — 608 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=674 — 3aru. ¢ sxpaHa.
4. bonoTtiok B. A. IlpakTikyM 1 WHAWBUyaJIbHBIE 33]IaHUS 110 HHTETPATTLHOMY UCUUCTIEHUIO (PYHKITUH
OJTHO TIEpEMEHHOM (THIIOBBIE pacdeThl) [DIEKTPOHHBIN pecypc] : yuebHoe nmocodbue / bonotiok B. A.,
bonotiok JI. A., I'anmuu 1O. T, [m ap.]. — Dnexrpon. gan. — CII6.: Jlanp, 2012. — 336 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.
5. bonotiok, B.A. TlpakTukyMm 1 HHAMBHIyallbHBIE 3a/1aHUS 110 OOBIKHOBEHHBIM MU depeHIINaTbHBIM
ypaBHEHUSIM (THIIOBBIE pacyeThl) [ DIEKTPOHHBINA pecypc]: yueoHoe mocodue / B.A. bonoTiok, JI.A.
bonotiok, E.A. IlIBen [u ap.]. — Dnexrpon. nan. — CII6.: Jlans, 2014. — 220 ¢. — Pexxum gocryna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3ar1. ¢ skpaHa.
6. [Tantenees, A.B. Teopus GyHKIIMN KOMIUIEKCHOTO TIEPEMEHHOTO M OTIEPAIlMOHHOE UCUNCIICHUE B
pUMepax M 3a7adax [DNeKTpoHHBIN pecypc] : yauedHoe mocobue / A.B. [lantenees, A.C. SlkumoBa. —
OnextpoH. naH. — CII6. : Jlansb, 2015. — 447 ¢. — Pexum noctyna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari1. ¢ skpaHa.
7. IIucemennsnii /1. T.  KoncnekT nekmuii mo Beiciieit matematuke: B 2 4. / 1. T. [IucbMeHHbIH. - M. :
Aiipuc-TIpecc, 2007 - . Y. 2 : Tpuauare nsaTh JeKIHid. - 5-¢ u3a. - M.: Adipuc-IIpecc, 2007. - 251, [5]
c.(60 nk3.)

Cemectp 3

1. TIucemennsrit J[. T. KoHCnEeKT JEKIMiA MO TEOPUM BEPOSTHOCTEH, MAaTEMATHICCKON CTATUCTHKE U
ciydaiiHbIM npoueccaM. M.: Aiipuc-IIpecc, 2006. — 287c¢. (49 3k3.)

2. bonotiok, B.A. [IpakTuKyM 1 HHIWBHIYAJIbHBIC 3aJaHUS 110 KypCY TEOPUHU BEPOSITHOCTEH (TUITOBBIE
pacueTsl) [ neKTpoHHBIN pecypc]: yuebHoe mocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'punb [u
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http://e.lanbook.com/books/element.php?pl1_id=72575

ap.]. — Dnekrpon. nan. — CII6.: Jlanp, 2010. — 288 ¢. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=534

bopoaun, A.H. DnemMeHTapHbIiA KypC TEOPUH BEPOSITHOCTEN U MATEMATUYECKON CTaTUCTUKHU
[DnekrponHEIii pecypc]: yueOHoe mocobue. — DnekTpoH. naH. — CI16.: Jlanp, 2011. — 255 ¢. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=2026

Honoanumenvnas 1umepamypa

Cemectp 1

1.

COopHHUK 3a/1a4 [T0 MaTEMATUKE JIJIsl BTY30B: yueOHOe 1ocodue /i BTy30B: B 4 4. / pea.: A. B.
Edumos, b. I1. lemunoBuu. — 3-e u3n., ucnp. — M.: Hayka, 1993. — 478, [2] c. Y. 1 : Jluneiinas
anredpa U OCHOBBI MaTeMaTuieckoro ananusa / B. A. bonros [u np.]. - M. : Hayka, 1993. - 478,
[2] c. (12 3Kk3.)

Tepexuna JI. U., ®ukc U. U. Briciias marematuka: YueOnoe nocodue. Y. 1: JIuneitnas
anreOpa. BekropHas anre6pa. AHamuTHUeckas reoMeTpus: yaeOHoe mocobue. - Tomck:
Henwramman, 2002. — 223 c. (2 2k3.)

Tepexuna JI. 1., ®ukc U. U. Briciias marematuka: YueOnoe nocodue. Y. 2: Ilpenenn.
HenpepsiBaocTs. [IponsBonnas ¢pynkuuu. [Ipunoxenus npon3BoaHoi. OyHKIMHU HECKOIBKUX
nepemMeHHbIX. - ToMmck: ToMckuit rocynapcTBeHHbIin yauBepeutet, 2003. — 179 c. (1 7k3.)
Tepexuna JI. ., ®ukc U. U. Briciias matematuka: Yuyebnoe nocodue/ Y. 3: HeonpeneneHHsiit
unTerpan. Onpenenennbiii unrerpai. Kparuelie, KpuBoJMHENHHbIE U TOBEPXHOCTHBIE HHTETPAJIbI.
Bekrophoe nose. - Tomck: ToMckuii rocynapcTBeHHbIH yHuBepceuTeT, 2004. - 252 c. (2 3k3.)
EnbnoB A.A. [IpakTHKyM 10 UHTETpaJIbHOMY UCUUCICHUIO U T pepeHInaIbHbIM YPAaBHEHUSM
yuebHoe ocobue / A.A. Ensnios, T.A. EnsroBa; @eaepanbHoe areHTCTBO 10 oOpazoBanuto (M.),
Tomckuil rocy1apcTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PaIn03JeKTpOHUKH (ToMck). -
Tomck: TYCVYP, 2005. - 204 c. (285 3k3.)

Cemectp 2

1.

COopHHK 3a/1a4 [0 MaTeMaTUKE JJIs BTY30B: yueOHOe mocodue /i BTy30B: B 4 4. / pex.: A. B.
Edumos, b. I1. Jlemunosud. — 3-e u3g., ucnp. — M.: Hayka, 1993. — 478, [2] c¢. U. 1 : Jluneitnas
anreOpa ¥ OCHOBBI MaTeMaTHyeckoro ananusa / B. A. bonros [u ap.]. - M. : Hayka, 1993. - 478,
[2] c. (12 93K3.)

EnbuoB A.A. IlpakTukym Mo MHTETpaJIbHOMY HCUUCIEHUIO U AU(depeHInanbHbIM ypaBHEHUSM:
yaeOHoe nocodue / A.A. Enbrio, T.A. EnbrioBa; denepanbHoe areHTCTBO 1Mo oopazoanuio (M.),
ToMckuil TocyqapCTBEHHBIM YHUBEPCUTET CUCTEM YIpaBICHMS M paauodiaeKTpoHuku (Tomck). -
Tomck: TYCVYP, 2005. - 204 c. (285 5k3.)

JlaBpentbeB M.A., Illabatr b.B. Metoasl Teopuu (yHKIHH KOMIUIEKCHOTO IMEpeMeHHOoro. M.:
Hayxa, 1965, 716c. (1 3k3.)

Kpacnos M.JI. OyHKIHUM KOMIUIEKCHOTO mepeMeHHoro. OmnepalMoHHOe ucuucieHue. Teopus
ycToMunBOCTH: YueOHoe mocodue s By3oB / M. JI. KpacHos, A. . Kucenes, I'. 1. MakapeHKo.
— M.: Hayka, 1981. —302[2] ¢. (33 3k3.)

Tepexuna JI. ., ®ukc W. W. Beicias matemarnka: YueoHoe mocooue/ Y. 3: HeonpeneneHuslit
uHTerpan. OnpeneneHHbl UHTErpan. KpatHele, KpUBOJIMHEWHbBIE U TOBEPXHOCTHBIE MHTEIPAJIBL.
Bekropnoe mnoie. - Tomck: ToMckuii TocyaapcTBeHHbIN yHUBEpeHTeT, 2004, - 252 ¢. (2 9K3.)
Tepexuna  JI. W., ®duxc WM. W. Beicmas wartematuka: YyeOHoe mnocobue/ Y. 4:
Huddepennmanbabie ypaBHeHUs. Psipl. yHKIMHM KOMIUIEKCHOTO TlepeMeHHOT0. OnepalnoHHbINA
metos. - Tomck: Jlenpramnan, 2011. — 268 c. (3 9k3.)

PomanoBckuit II. U. Paasr @ypoe. Teopus monss. AHaANIUTHYECKHUE U CTIEHUANIbHBIE (DYHKITUH.
[IpeobpazoBanue Jlamnaca: Yuebnoe mocodue myst By30B/ M.: Hayka, 1980. - 334 c. (7 2k3.)
Cunopos 0. B., [llabynun M. B., ®enoprok M. U. Jlekiun o Teopuu GyHKIMA KOMIIEKCHOTO
nepeMeHHoro: YueOnuk aiis By3oB/ M.: Hayka, 1989. - 477 ¢. (10 3x3.)

Cemectp 3

1. Bentuens E. C. Teopus BeposiTHOCTEH: YueOHUK 1715 By30B. M.: Academia, 2005. — 571 c.
(228 7k3.)

2. Jlyruna H.D. [IpakTtukym mo Teopun BeposTHOcTel: Yueb. mocod. — Tomck: ToMCKHIT MEKBY30BCKUM
LEHTP TUCTaHIMOHHOTO oOpa3oBanus, 2006 — 153 c. (45 sk3.)

B2

CornacoBaHa Ha noptane N2 7924



3. Maraszunnukos JI.W. Beicmas marematuka IV. Teopust BeposTHOCTEH: yueOHOE mocoOue 11 By30B /
JI. . MarasunaukoB; MuHUCTepcTBO 00pasoBanus Poccuiickoit denepanuu, Tomckuit
rOCy/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PAIUOIIEKTPOHUKU. — 2-€ U31., iepepad. u
nor. - Tomck: TYCVYP, 2000. — 151 c. (175 3k3.)

4. Bunenkun H. SI. KomOunaropuka/ H. SI. Bunenkun, A. H. BunenkuHn, I1. A. Bunenkun. M.: ®DVUIMA,
2006; M.: MITHMO, 2006. - 399 c. (10 3k3.)

5. I'mypman B.E. Teopus BeposATHOCTEH U MaTeMaTH4YecKasi CTaTUCTHKA [ TekcT]: yueOHoe mocodue s
OaxamaBpoB / B. E. 'mypman. — 12-e u3a. — M. : FOpaiit, 2013. — 480 c. (7 9k3.)

6. 'mypman B.E. PykoBoACTBO K pelIeHuIo 3a/1a4 10 TEOPUH BEPOSITHOCTEN U MaTEMaTUYECKOM
craructuke [Tekcr]: yaeOHOE mocobue st 6akanaBpos / B. E. 'mypman. — 11-e uza., nepepad. u
nor.— M.: FOpaiit, 2013. — 405 c. (6 5k3.)

Ipaxkxmuueckue 3anamus npoeoOAMCs RO YUCOHBIM ROCOOUAM:

Cemectp 1

1. MarasunnukoB JI.W. Beiciias marematuka I. [IpakTukym no yivHelHOHW anreOpe M aHaJIUTUYECKOM
reometpun: YdeOHoe mocobue / JL.LM. MarazunnukoB, A.Jl. MarasunHukoBa; MUHUCTEPCTBO
oOpa3zoBanus Poccuiickoit @enepanyu, Tomckuil rocyapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U
pamuosnexTponuku. - Tomck: TYCVYP, 2007. - 162 c. (973k3.)

2. MarasunaukoB JI.W. Beicias matemaTuka . I[Ipaktukym mo nuddepeHnmnatsHOMy HCUUCTICHHTO!
Yuebnoe nocobue / JI.. Marasunnukos, A.JI. MarasuHHuKoB; MUHHCTEPCTBO 0Opa30BaHMs
Poccuiickoit ®enepanuu, ToMCKUI TOCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U
pamuoanekTponuku. - Tomck: TYCVYP, 2007. - 212 c. (99 5k3.)

3. bexiremumiera, JI.A. COOpHHUK 3a/1a4 TI0 aHAITUTUICCKOM TEOMETPHH 1 JIMHEWHOU anredpe
[DnexkTpoHHBIH pecypc] : yuebHOoe mocodue / JI.A. beknemurnea, [[.B. bexnemuies, A.1O. Ilerposud [u
ap.]. — Dnextpon. gan. — CII6.: Jlanp, 2016. — 496 ¢. — Pexum noctyma:
http://e.lanbook.com/books/element.php?pll_id=72575— 3arn. ¢ skpana.

4. bepman, I'.H. COopHuK 3a/1a4 IO KypCcy MaTeMaTUYECKOT0 aHainu3a [ DIeKTpOHHbIN pecypc] : yueOHoe
nocobue. — DnexTpoH. aaH. — CII6. : JIanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari1. ¢ skpaHa.

Cemectp 2

1. EnxpuoB A.A. UnTerpansHoe ucuncnenue. Juddepennmanbapie ypaBHeHH: yueOHoe mocodue / A.A.
EnpnoB, T.A. EnsroBa; ®enepanpHOe areHTCTBO MO oOpa3oBaHUIO, TOMCKHI TOCYZapCTBEHHBIN
YHUBEPCUTET CUCTEM YIPaBICHHS U PaguodieKTpoHuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3k3.)
2. bepman, I'.H. PemeOHuK K cOOpHUKY 3a/1a4 1O KypCy MaTEMaTHYECKOTO aHaIn3a [ DJIEKTPOHHBIN
pecypc]: yae6Hoe mocodue. — DnektpoH. aaH. — CII6.: Jlans, 2011. — 608 c. — Pexum gocryma:
http://e.lanbook.com/books/element.php?pll_id=674 — 3ari. ¢ skpaHa.

3. [Tantenees, A.B. Teopus GpyHKIIHI KOMIUIEKCHOTO TIEPEMEHHOTO M ONIEPAIIMOHHOE UCUUCIICHHEC B
puMepax M 3aadax [DIeKTpoHHbIN pecypc] : yaueObHoe mocodue / A.B. Ilantenees, A.C. SIkumoBa. —
OnexrpoH. nan. — CII6. : Jlanp, 2015. — 447 ¢. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari. ¢ skpaHa.

Cemectp 3

1. JIyruna H.D. IIpaktukym mo Teopun BeposTHOCTeH: Y4eb. mocod. — Tomck: ToMCKkHiT MEKBY30BCKUN
LEHTP TUCTaHLIMOHHOTO oOpa3oBanus, 2006 — 153 c. (45 3k3.)

2. bonotiok, B.A. [IpakTiKyM U HHAMBUAYaIbHbIE 33JaHUS 110 KYPCY TEOPUHU BEPOSATHOCTEN (TUIIOBbIE
pacueTsl) [ D1eKTpoHHBIN pecypc]: yuebHoe nocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'puns [u
ap.]. — Dnextpon. gan. — CII6.: Jlanp, 2010. — 288 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=534

3aoanus Ha KOHMPOJIbHbIE PAOOMbL U UHOUBUOYAIbHBIE 3A0AHUS NPUBCOECHYL 8 KAXHCOOM U3
CACOVIOUUX VHEOHBIX ROCOOUIL.
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http://e.lanbook.com/books/element.php?pl1_id=72575

Cemectp 1

1.Mara3unnukoB JI.M. Beicias marematuka I. IlpakTukym mo nuHeiiHOH anreOpe M aHaJIUTUYECKOU
reometpun: YueOHoe mocobue / JLLW. Mara3sunaukoB, A.JI. MarasuHHukoBa; MHHHCTEPCTBO
obpaszoBanus Poccuiickoit ®eneparyn, ToMCKHii TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIPABJICHUS U
paanodaekTpoHuks. - Tomck: TYCYP, 2007. - 162 c. (973k3.)

2. MarazunnukoB JI.W. Beicias maremaruka I. [Ipaktukym o quddepeHmatsHOMy UCUUCICHUIO!
VYyebHoe nocodue / JI.LW. Mara3zunnukoB, A.JI. MarasuHHUKOB; MUHHUCTEPCTBO 00pa30BaHUS
Poccuiickoit ®enepanuu, ToOMCKUI rocy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUS U
paauosnekTponuku. - Tomck: TYCVYP, 2007. - 212 c. (99 3k3.)

3. ABuiioBa, JI.B. IlpakTukym 1 HHIUBUAYAJIbHBIC 33JaHUS IO BEKTOPHOH anredpe 1 aHAIUTHIECKOM
reoMeTpHH (TUIOBBIE pacyeThl) [ DIEKTPOHHBIN pecypc] : yuebHoe nocobue / JI.B. ApuiioBa, B.A.
Bonotiok, JI.A. Bonotiok. — Dnekrpon. gan. — CII6. : Jlans, 2013. — 281 ¢. — Pexum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3aru1. ¢ skpaHa.

4. bepman, I".H. COopHuUK 337a4 110 Kypcy MaTeEMaTHYECKOI0 aHalln3a [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue. — DnektpoH. AaH. — CIIG. : Jlanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari. ¢ 3kpaHa.

5. bonotiok B. A. IlpakTukyM U UHAMBHUIYaJIbHBIC 33IaHUS 110 MHTETPATbHOMY UCYUCICHUIO (PYHKIIUN
OJIHOM TIEPEMEHHOM (THUITOBBIE pacueThl) [DIIEKTPOHHBIN pecypc] : yueOHoe nocodue / bonotiok B. A.,
Bonotiok JI. A., I'amuu FO. I'. [u np.]. — Daexrpon. nan. — CII6. : Jlanp, 2012. — 336 c¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru1. ¢ skpaHa.

Cemectp 2

1. Bonotiok B. A. IlpakTukyM W WHANBUAYATbHBIE 3aJaHUS TI0 WHTETPATHHOMY MCUYUCICHUIO (DYHKIHUU
OJIHOW TIEPEMEHHOMW (TUIIOBBIE pacyeThl) [DIeKTpOoHHBIA pecypc] : yueOHoe mocodue / bomotiok B. A.,
Bonotiok JI. A., T'anmuu O. T'. [u np.]. — Dnekrpon. nan. — CII6. : Jlans, 2012. — 336 c¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru1. ¢ sxpaHa.

2. bonotwok, B.A. TlpakTukyM W WHAMBUAYATbHBIE 3aJaHUS MO OOBIKHOBEHHBIM AHU(QepeHIInaTbHBIM
ypaBHEHUSIM (THIIOBBIE pacueThl) [DJIEKTPOHHBIN pecypc| : ydueOHoe mocobue / B.A. bornotiok, JILA.
Bonotiok, E.A. llIBen [u ap.]. — Dnextpon. gan. — CII6. : Jlans, 2014. — 220 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢ sxpaHa.

3. [NanTenees, A.B. Teopust pyHKIINIT KOMIUIEKCHOTO MIEPEMEHHOTO U ONIEPAIIMOHHOE UCUHUCITICHUE B
npuMepax u 3ajadax [DIeKTpoHHbBIN pecypc] : yaeonoe mocoodue / A.B. Ilantenees, A.C. AxkumoBa. —
OnextpoH. nan. — CII6. : JIanp, 2015. — 447 ¢. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari. ¢ 3xpaHa.

Cemectp 3

1. JIyruna H.D. [IpakTukym 1o Teopun BeposTHOCTelH: Yueb. moco6. — Tomck: ToMckuii MEXKBY30BCKHIA
IEHTP IUCTAHIIMOHHOTO 00pazoBanus, 2006 — 153 c. (45 7k3.)

2. bornoTtiok, B.A. [IpakTuky™m 1 HHAMBUYAIbHBIE 3aJJaHUS 110 KYPCY TEOPHH BEPOSTHOCTEH (THIIOBBIE
pacueTsl) [ DneKTpoHHBIH pecypc]: yuebHoe mocodue / B.A. bonotiok, JI.A. bonoTiok, A.I'. I'puns [u
np.]. — Dnekrpon. nan. — CII6.: Jlans, 2010. — 288 c. — Pexum mocryma:
http://e.lanbook.com/books/element.php?pll_id=534
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