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1. | Jlexunn 44 | 48 | 38 130 | yacoB
2. | JlaGopaTopubie padoTel 4acoB
3. | MMpakTHyeckue 3aHATHS 64 | 72 | 68 204 | yacos
4. | Kypcosoii npoext/padora (KPC) 4acoB
5.| Bcero ayanTopHbIX 3aHSTHI 108 | 120 | 106 334 | wacoB
6. W3 unx B uuTepakTHBHOi dopme | 16 18 | 16 50 | yacoB
7. | CamocTosiTenbHast paGoTa CTyIeHTOB. 9 15 | 74 9g | yacos

(CPC)
8. | Beero (6e3 ox3amena) 117 | 135 | 180 432 | yacoB
9. | Camocr. paboTa Ha caavy IK3amMeHa 36 | 36 72 | yacoB
10| Obwasi TPYA0EMKOCTH 153 | 171 | 180 504 | yacos
(B 32U€THBIX eIMHALAX) | 425 | 475 5 14 | 3ET
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps

or«5» 5 20161

JIuer corsiacoBaHMi

PaGouasi mporpaMma CoCTapjieHa ¢ yueToM tpeboBannii deepanbHOro Tocy1apCTBEHHOTO
06pa30BaTeIBHOTO CTAHIApTa BBICUIETO 06pa30BaHus [0 HANPaBICHHUIO noxroroBku 11.03.03
«KOHCTpYHpOBaHHE U TEXHOJIOTHA 9IIEKTPOHHBIX CPEICTBY, yTBepAKAEHHOTO 12 Hos0ps 2015 1.

paccMOTpeHa 1 YTBEPIK/ICHa Ha 3aceaHuK Kadeaps «25»';)@51 2016 r., mpotokon Ne 283

Pa3paboTuMK: JIOUCHT xadepsl MaTEMaTHKH 7 B.A. ToMHIIEHKO

3as. obecreunBaromei Kapeapoit MaTeMaTHKH //Z 72— A.JI. Mara3uHHHKOBA
V4

PaGouas mporpaMma corjacoBana ¢ (haky;bTeTOM, NPOQHIMPYHOIIMMH 1 BBIITYCKAOIMH
kaepaMu HarpaBJIeHus OATOTOBKH (crienHaIbHOCTH).
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11. Ilenu u 3agaun JUCHMIUTUHBL 1IeNbI0 Kypca «MaTemaTukay SBISETCS W3YYeHHE OCHOBHBIX
MaTEMaTUYECKUX TMOHATUM, UX B3aUMOCBSI3M M PAa3BUTHS, a TAKKE OTBEUAIOIIMX UM METOJIOB
pacuéra, UCMOJIb3yEMbIX JJIS aHaIM3a, MOJEIUPOBAHUS U PEIICHUS MPUKIATHBIX WHKEHEPHBIX
3aja4y. B 3amaum kypca MaTeMaTHKU BXOST: pPa3BUTHUE AJNTOPUTMUYECKOTO M JIOTUYECKOTO
MBIIUICHHUS] CTYJEHTOB, OBJIAJICHHE METOJAMU MCCJEIOBAaHUS M PEIICHUS MaTeMaTUYEeCKUX 3a-
Ja4, BEIPa0OTKA y CTYJACHTOB YMECHHSI CAMOCTOSTEIHHO PACIIUPSITH CBOM MaTeMAaTUYECKUE 3HA-
HUS ¥ IPOBOJIUTH MAaTEeMAaTUYECKUI aHAIN3 MPUKIAJHBIX NHKCHEPHBIX 3a7au.

2. Mecto nucuumjiuHbl B cTpykrype OOII: MaremaTtuka-1 oTHOCUTCSI K 0a30BOM 4acTH AWC-
[UIUIMH MaTeMaTUYECKOTr0 W €CTeCTBEHHOHAYYHOrO HHMKIA. [ M3ydeHusl Kypca MaTeMaTUKH
HE00X0/IMMO TBEPJIO€ 3HAHME CTYyACHTaMH 0a30BOI0 Kypca MaTeMaTHKH CpeAHed MIKoJbl. Ma-
TeMaTHKa siBisieTcs pyHIaMeHTOM o0pa3oBaHus MHxeHepa. OHa mpu3BaHa JaTh CTyJE€HTaM Ma-
TEMaTUYECKHI amnmapaT, KOTOPBIA OyAeT MCIOIb30BAThCsI B NATbHEHUIIIEM NMPU U3YUCHUH JTUCIIH-
winH 6a3oBoro nukia «dusuka», «CUCTeMHbIE OCHOBBI PaIUO3JIEKTPOHUKIY, a TAKXkKe MPHU U3Y-
YeHWU JUCIHHIUIMH TPOPECCHOHATBHOTO LUKJIA, B Y4eOHO-HCCIENOBATEIbCKOW M HAY4HO-
HCCJIeIOBATENLCKOM paboTe.

3. TpeGoBaHusi K pe3yibTaTaM OCBOEHHSI TUCHMIUIMHBI: TIPOLECC M3YUYCHUS AUCIUTIIMHBI
HamnpaBlieH Ha POPMHUPOBAHUE CIEAYIOIIUX KOMIIETECHITHI:

OIIK-1: «BpimyckHHK 00Ja/aeT CHOCOOHOCTBIO MPEACTaBIATh AJCKBATHYIO COBPEMCHHOMY
YPOBHIO 3HAaHUW HAYYHYIO KapTUHY MHUpPa Ha OCHOBE 3HAHMSI OCHOBHBIX MOJIOKEHUH, 3aKOHOB U
METO/IOB €CTECTBEHHBIX HAYK U MATEMATUKH».

OIIK-2: «BpimyckHUK 00JaaeT CIOCOOHOCTHIO BBISBIATH ECTECTBEHHOHAYYHYIO CYIIHOCTD
po0JieM, BO3HUKAIOMINX B XOJIe MPOPECCHOHAIBHON IeATEIPHOCTH, IPUBJICKATH JUISI UX Pellle-
HUS COOTBETCTBYIOIIUIN (PU3UKO-MaTEMATHUECKUN anmapary.

B pe3ynbrare nzyueHus: AMCUUILIINHBI CTYACHT JOJIKEH:

3namp: OCHOBHBIE MTOHATHS U METOJBI PEIICHU 3a7a4 MaTEMaTUUECKOIO aHaIN3a, BKIIIOUas psi-
el 1 uHTerpan ®ypwpe, OOBIKHOBEHHBIX IU((depeHINaNbHBIX ypaBHEHUH, Teopuu (QyHKUIUN
KOMIUIEKCHOW NEPEMEHHOM, TEOpUH BEPOSATHOCTEH M MATEMaTU4YECKOW CTaTHUCTUKH, HCIIOJNb-
3YIOILIUECS MPU U3yYeHUI 001IenpodeccnoHalbHBIX U ClIEHUANbHBIX JUCHMILIUH U B UH)KEHEP-
HOM IIPAKTUKE

Ymems: npruMeHATH MaTeMaTHUYECKUE METOJBI JUIsl PELICHMs NMPAKTUYECKUX 3a/ad U I0JIb30-
BaThCsI TPU HEOOXOAUMOCTH MaTeMaTHYECKON JINTEpaTypo.

Bnaoemy: MeronaMu penieHus 3a7ad MaTeMaTHUYECKOro aHainu3a, JuddepeHuaaibHOro U NHTe-
IPalbHOTO MCUYUCIEHUH, TU(PepeHIMaIbHbIX YPaBHEHUH, TEOPHUH (PYHKIUN KOMIUIEKCHOU Ie-
PEMEHHOM, TEOPUH BEPOSTHOCTEN U MATEMATUYECKOU CTaTUCTUKHU
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4. O0beM IMCUMIIMHBI M BUABI Y4eOHOI padoThI

OO1mast Tpy10eMKOCTh JUCLHUIUIMHBI COCTaBIISIET 14  3aveTHbBIC CAUHHIIBL
Bun yueGHOI paboThI Beero 4acos CemecTpbl
1 2 3 4
AyauTopHble 3aHATHS (BCEro) 282 108 120 106
B tom uucne: - - -
Jlexrpm 130 44 48 38
JlabopaTopHsle pabots! (JIP)
ITpakTuyeckue 3anstus (113) 182 56 64 62
Cemunapsl (C)
Komnoksuyms! (K) 6 2 2 2
KypcoBoii npoext/(pabota) (aynuropHas Harpy3ka)
Jlpyeue 6udvi ayoumopHoii pabomul
KoHTposbHbIE paboTHI 16 6 6 4
CamocTosiTeJIbHAsI pa6oTa (Bcero) 98 9 15 74
B Tom uncne:
Kypcogotii mpoekt (paboTa) (camocrosTensHas paboTa)
PacuerHo-Tpadryaeckue paboTh
Pedepar
Hpyaue 6udvl camocmosmenvHou pabombl
W3ydeHne TeopeTHYeCcKoro MaTepraa, MOAroTOBKA K MpaKTHYe- 43 3 10 30
CKHM 3aHATHUIM
IToAroToBKa K TECTHPOBAHHIO
Pemenne 3amau. [logroroBka K KOHTPOIBEHBEIM paboTaM 32 3 5 24
BrimonHeHne HHANBHYANbHBIX TOMANTHAX 3aJaHIHA 23 3 20
By npoMexyTOYHOH aTTecTaliy — 3a4ET
Camoct. paboTa Ha cady IK3aMeHa 72 36 36
OO61as TpyoeMKocTh (Jac.) 153 171 180
3auernpie Enuanner TpymoeMKocTH 14 45 4,75 5
5. Conep:xkanue QuCHUNITHHBI
5.1. Pa3geanl AMCHMILINHBI 1 BUABI 3AHATHH
' o)
= lE & § = % ‘é E @ 1)
No = S = c% 2|5 ol & 5 | g g OpMHUpyEMBbIE
i HaumenoBaHme pazaena TUCIUTUTHHE Z L:% E l% =| & & g = g S KOMIIETEHIIUU
= gla"| 2215° (OIIK)
Z | 8F |8
1. | BBeuenue B aHamu3 12 16 2 OIIK-1, OIIK-2
2. | AuddepennuansHoe HCUNCIICHNE 14 20 2 OIIK-1, OIIK-2
3. | KoMmmuiekcHbIe YnCIia, MHOTOUWICHBI U PaIHo- 6 10 2 OIIK-1, OIIK-2
HaIIbHBIC IpOOH
4. | VHTerpanpHOE HCYUCIeHUE (PYHKINU OTHON 12 18 3 OIIK-1, OIIK-2
MepPEeMEHHOM
5. | NHTerpansHOE HcunciaeHne GYHKIIMNA MHOTHX 12 16 3 OIIK-1, OIIK-2
TIepPEMEHHBIX
6. | OObIkHOBeHHBIE AM(PepeHIaTbHBIE YpaBHe- 12 16 3 OIIK-1, OIIK-2
HUS
7. | YucnoBble U QyHKIIMOHAIBHBIE PSIIIBI 10 16 3 OIIK-1, OIIK-2
8. | DumemeHTHI Teopry GYHKINHA KOMIUIEKCHOM e~ | 8 12 3 OIIK-1, OIIK-2
peMeHHOI
9. | CunyuaiiHble COOBITHS M OCHOBHBIC ITOHATHS T€O- | 6 12 3 OIIK-1, OIIK-2
pYH BEpOSITHOCTEMN

CornacoeaHa Ha noptane Ne 8186



10.

DJIEeMEHTHI OTIEPAITHOHHOTO HCUNCIICHHUS 8 20

22

OIIK-1, OIIK-2

11.

Oo61uas teopus psigoB Oypoe. TpuroHomerpu- 8 20
yeckue psanpl Pypbe u unrerpan Oypne

22

OIIK-1, OIIK-2

12.

CryuaiiHasi Bemm4nHa. 3aKOHBI pacnpeseneHus. | 16 20
CucreMsl cIy4alHbIX BEIUYUH

20

OIIK-1, OIIK-2

13.

DJeMEeHTBI MAaTEMATUYECKON CTAaTUCTHKH 6 8

10

OIIK-1, OIIK-2

5.2. Conep:xanue pa3iesioB TUCUUIJIMHBI (110 JEKIMIM)

Ne
n/n

HaumenoBanue
pa3znenos

CozepxaHue pas/iesnos

Tpyno-
€MKOCTh
(dac.)

dopMmupyemsle
KOMIIETCHLIUH
(OIIK)

Cemectp 1

1.

Bsenenue B
aHalIn3

[onsarne GpyHKIMH, CIOCOOBI 3aHaHUs PyHKINH. Kom-
no3unus ¢pyHkiuii. CiioxkHast 1 o0patHast QyHKIHH.
[MocnenoBarensHOCTD ¥ ee npeaen. [Ipenen GpyHkumm.
TeopeMsl o nipenenax. HeonpeneneHHble BEIPAKEHUS.
HenpepsiBHocTs GyHkumn. Knaccudukanms Touex
paspsiBa. Vcronp30BaHie HEMPEPHIBHOCTH MPU BBIYUC-
JieHnH npezaenoB. CBOWCTBA HEMPEPBIBHBIX (DYHKLMIA.
[1epBsIit 1 BTOpOH 3aMedaTeNbHbIEC IPEICIIBI  UX CIIE-
ctBusl. beckoHeuHO Manbie ¥ OECKOHEYHO OobIIne
¢GyHKIMK 1 UX cBoiicTBa. CpaBHEHHE OECKOHEYHO Ma-
JIBIX, TIOPSITIOK MAJIOCTH. | JTaBHAst 9acTh OECKOHEUHO
Maoii. CpaBHeHHE OECKOHETHO OONMBIINX () YHKITHIA,
MOPSAAOK pocTa. [ 1aBHas yacTh 6ECKOHEYHO OONBIION.

12

OIIK-1, OIIK-2

Huddepenun-
alIbHOE UCYHC-
JIeHHe

[Monsitre muddepenumpyemoii bpynkuuu. Tuddepen-
muan ¢pyukuuu. [lonstue nuddepenmpyemoii GpyHk-
uuu. uddepennnan Gpynkunu. [IpousBonHas marpuua
u ee ctpoenue. [lonsarue yactHoil npousBoaHoM. ['pa-
queHT. IIpousBoaHas no HanpasieHuto. [Iponssoausie
n muddepennmansl BeIcnX NopsakoB. [IponsBoanas
CIIOKHOM, 00paTHOH (yHKIWMiA. MTHBapuanTHOCTE QOp-
MBI auddepennuana nepBoro nopsaka. Ipunoxenus
muddepeHnrana B NpuOIMKEHHBIX BEITUCICHISX.
®opmyna Teitnopa. JJuddepeHunpoBanue mapameTpu-
YEeCKUX M HESIBHO 33aHHbIX (QyHKIni. OCHOBHBIE TEO-
pemsl b depeHaIbHOT0 HCYHCICHUS. Y CJIOBUE
muddepernupyemoctu pyakmuy. [Ipasuno Jlonurans.
T'eomeTpuueckuii 1 MEXaHUYECKUM CMBICI POU3BOI-
HOU. BrimykiocTs rpaduka GpyHKINHU, NPU3HAK BBIMTYK-
noctu. Toukn nepernda. AcumnToTsl. [TomHoe Hcce-
JoBaHue QyHKIUH U TocTpoeHue rpaduka.

14

OIIK-1, OTIK-2

KommuiekcHbie
YKCIIa, MHOTO-
YJICHBI U PAIHO-
HAJIBHBIC IPOOH

Kommnekcusie uncna u geiicteus Hag HuMmu. [locaemo-
BaTeIbHOCTh KOMIUIEKCHBIX yHucell. Teopema besy. Oc-
HOBHas TeopeMa anreOpsl. PasinoxkeHue panroHaIbHBIX
npoOeit Ha 3JIeMEeHTapHBIC.

OIIK-1, OTIK-2

WnTterpansHoe
HCUHCIICHUE
(bYyHKIMH OHON
TepeMeHHOMN

Heonpenenennsiit unterpan. [IpaBuna uaterpupona-
nust. [lonBenenue nox 3Hak quddepenunana. Meron
HMHTETpUPOBaHUs 10 YacTsaM. MHTerpupoBanue mpo-
cTedmmx npobeli. MHTErpupoBaHNe pannoHaTbHBIX
npobeit, nHTerprUpoBaHue QYHKINH, pallHOHATBHBIX
OTHOCHUTEIILHO TPUTOHOMETpHIECKHX GyHKIHi. NH-
TETPUPOBAHNE HEKOTOPBIX HppanuoHaIbHOCTEH. Om-
penenéunpiid uurerpain. [lpunoxxenus onpeneaEéHHOro
uHTerpana. HecoOcTBeHHBIE HHTETPAIBI ¢ OECKOHEY-
HBIMH npezienamu. HecoOcTBEeHHBIE HHTETPAIIBI OT He-
orpann4eHHbIX QyHkuumi. Teopemsl cpaBHeHus. AOco-

12

OIIK-1, OIIK-2
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JIIOTHasA 1 YCJIOBHAA CXOOAUMOCTb. HpI/IBHaKI/I CXOOHUMO-
CTH.

Cemectp 2

5.

WurerpansHoe
HCYHCIICHUE
(byHKIIMH MHO-
T'HX [epeMEeH-
HBIX

[onsarue naTerpana mo ¢urype. JBoitHoit nHTETpa,
€T0 BBIYHCIICHHE B ICKAPTOBBIX KOOPANHATAX. 3aMEHa
IIEPEMEHHBIX B JBOIHOM uHTerpaie. Ilepexon k mno-
JIIpHBIM KoopAuHaTaM. TpoilHOU UHTErpail, ero Bbl-
YHCIICHHUE B IeKapTOBBIX KOOPAMHATAX.. 3aMeHa Iepe-
MEHHOM B TpOMHOM uHTerpaie. Ilepexon k nunuHapu-
YecKoH U cepryeckoii cucrema koopauHar. Kpuso-
JIMHEHHbIE HHTETrpalibl o AnuHe Ayru. KpusonuHneii-
HBIE€ UHTETPAJIbl IO KOOPANHATAM. Y CIIOBUS HE3aBUCHU-
MOCTH KPUBOJIMHEWHOTO HHTETpana OT IIyTH HHTETPH-
poBanus. PaboTa BEKTOpPHOTO OIS BIOME KpuBoii. [To-
TeHUuajbHble N0Js1. PoTop BekTopHoro nomus. Boccra-
HOBIICHHE (PYHKIIMH 110 €€ TOTHOMY audhepeHuany.
IToBepxHOCTHBIE HHTETPAIIBI MO IUIOINAAH HOBEPXHO-
cty. [IoBEpXHOCTHBIE HHTErPajbl 10 KOOPAUHATAM.
IToTOK BEKTOPHOIO NOJI Yepe3 MOBEPXHOCTh. JluBep-
reHuus BekTopHoro noist. ®opmyss! ['puna, Crokca u
Octporpazckoro. Mx 3anucek B TepMUHAX TEOPUH MOJIS.

12

OIIK-1, OIIK-2

OOLIKHOBEH-
Hble qudde-
PpEHIHATbHEIE
ypaBHEHUSI

JuddepeHnmanbHpie ypaBHEHHS IEPBOTO MOPSIKA.
YpaBHEHUS ¢ pa3IeNAIONIMMHUCS TIepeMEeHHbIMNY,. JIn-
HEWHBIC YpaBHECHUS. Y PpaBHEHHS B ITOJIHBIX AU PepeH-
yanax. YpaBHEHHS BBICIIUX ITOPSAAKOB, JOIYCKAOIIHE
TIOHIDKEHHUE Topsifika. Teopus nuHeHbIX quddepen-
LUAJBHBIX ypaBHEHHUH mopsiaka N. CucreMsl audde-
peHIHANBHEIX YpaBHEHUH. CHCTEMBI TMHEHHBIX TU(-
(epeHIMATBHBIX YPaBHEHHUH.

12

OIIK-1, OIIK-2

YucnoBele U
(bYyHKIMOHAb-
HBIC PSIIBI

UYucnossie paasl. CXoauMocTs U cyMMa psina. Adco-
JIIOTHAs U YCIOBHasI cxoauMocTs. Heobxoaumoe ycio-
BHE CXOAUMOCTH. CBOHCTBA aOCOIIOTHO CXOMSIINXCS
psizoB. [Ipu3Haku abCONMOTHOM CXOMUMOCTH. 3HAKOYe-
penytomuecs paasl, mpusHak Jleiibnuna. dyHKIHO-
HalbHBIE psAAbl. O6macTh cxoaumocTu. PaBHOMepHas
cxoxumocTs. [Ipusnak Beliepmtpacca. CBoiicTBa paB-
HOMEpHO cxoasmuxcs psanoB: CrenenHsle psbl. Teo-
pema Abens. Pan Teitnopa. Psin Jlopana. [Ipumenenue
CTENECHHBIX PSIOB.

10

OIIK-1, OIIK-2

DJEMEHTHI TEO-
pun QyHKITHIA
KOMILICKCHOM
TIepEMEHHOMN

Hynu ananmutiaeckoi pyHkumn. OcoOble TOUKH, UX
knaccudukanys. Beraersl. OcHOBHas TeopeMa O BbIUe-
Tax. Berumncienue BeraeroB. [IpuMeHeHe BBIYETOB K
BBIYMCIICHUIO HHTETPAJIOB.

OIIK-1, OIIK-2

Crygaiinsre
COOBITHSI B OC-
HOBHBIC [TOHS-
THS TEOPUH Be-
posiTHOCTEH

[onsarue ciaywaiiHoro sxkciepuMenTa. [Torarue coObI-
tus. Kinaccuduxamus coopituit. Oneparnuii Haj coObI-
tusimu. [lonsTie BeposTHOCTH cOoOBITHS. CTaTHCTHYE-
CKO€, KITACCHYECKOe, TEOMETPUIECKOEe U aKCHOMaTHYe-
CKO€ OTIpe/ielIeHHe BEPOSATHOCTH. Y CIIOBHBIE BEPOSTHO-
CTH. 3aBUCUMBIC U HE3aBUCUMBIE cOOBITH. DopMyIia
YMHOXEHUS BeposaTHOCTeH. DopmMyna cioxeHus Bepo-
sTHocTell. dopmyia nonHoi BepoaTtHocTH. Dopmyina
Baiteca. Cxema ucneitanuii bepaynnu. ®opmyna bep-
Hysui. HanBeposTHelee 41ciIo MosBiIeHUs] COOBITHH
B cxeme bepHymm. O6mias TeopemMa 0 HOBTOPEHUH
onbIToB. JIokanbHas U UHTErpanbHas TeopeMbl MyaB-
pa-Jlamaca. [Tpocreitmuii (ITyacCOHOBCKHIA) TTOTOK
cobwiTiil. @opmyna [lyaccona.

OIIK-1, OTIK-2

Cemectp 3

10.

DJIeMEHTEHI OIle-
PaIMOHHOTO
HACUYUCIIEHUS

IIpeobpazoBanwme Jlammaca. OCHOBHBIE CBOKCTBA TIpe-
obpazoBanwus Jlammaca.

OIIK-1, OTIK-2
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11.

OO6m1as reopus
psanoB Oypee
Tpuronomerpu-
YECKUE PAbI
®dypbe U UHTE-
rpan @ypee

ITonsTne mnpearnaLOEpPTOBA, THIBOEpTOBa  TPO-
cTpaHCTB. PasnoxeHme B psA 1O OPTOrOHAIBHBIM
¢ynkiusam. Pan ®ypee. [lonsTHe 0 cxoaumocTH B
CpeHEM MU CpEeIHEKBaJAPaTUYHOM. OKCTpeMallbHOe
CBOWCTBO OTPE3KOB psina Dypee.

Pasnoxenue B paa @ypbe 0 KOCUHYCaM U CUHYCaM.
KommekcHas ¢popma TpuroHomerpudeckoro psiaa dy-
pwe. UnTerpan @ypoe JlocTaTouHble YCIOBHS IPEACTa-
BUMOCTH QyHKIUHN nHTEerpagoM Oypre. Pazmmansie
¢dopwmsl 3amcu nHTerpana dypee. [IpeodpazoBanue
Dypse.

12.

Cryuaiinas Be-
JIMYMHA. 3aKOHBI
pacnpeneneHus
CucteMsl ciry-
YalHBIX BEJIU-
YUH

OnHOMepHbIE ciTydaiiHble BennauHbl. [lonsaTHE CIy-
YaifHOW BEMYHMHEI U e€ 3aK0Ha pactpeneneHus. OgHo-
MEpHBIE IUCKPETHBIE CIIydaliHble BETUUUHBL. Psx pac-
npeaeneHust. PyHKIUS pacipeneieHust OAHOMEPHON
CIIy4aiiHOM BeJIMYUHBI U €€ cBorcTBa. IImoTHOCTH pac-
NIpEeAEICHUsI OAHOMEPHOU CIIy4yallHOW BEJIUYMHBI U €€
cBoMcTBa. MaTteMaTuueckoe oxxuaanue. Moja, meaua-
Ha, KBAaHTWIb CiIy4aiiHOH BeauuuHbl. Jlucnepcus ciy-
4yaliHO! BenM4YUHbl. MOMEHTSHI CllydallHOW BEJIUYHHBI.
@DyHKIMS OAHOIO CIIY4aiiHOro apryMeHra. Xapakrepu-
cTHYecKasi U KyMyJsaHTHas GpyHKkunu. bunomuansHOe
pacnpenenenue. Pacnpenenenue Ilyaccona. [lokaza-
TenbHOE pacnpenenenue. HopmansHoe pacnpeneneHue.
MHuoromepHsble ciny4aiiHble BeuuuHsbl. [loHstue aBy-
MEPHOU AUCKPETHOH ciyyallHOW BEJIMYMHBI U €€ MaT-
puna pacnpeneneHus. OyHKIUS pacrpeeIeHUs] MHO-
TOMEPHOM CIIy4aiiHOM BeJIMYUHBI U €€ cBoMCTBA. [noT-
HOCTb pacIpeieIeHUs CUCTEMBI CITy4ailHbIX BEJIMYHUH U
e€ cBolicTBa. XapaKTEPUCTUKU CBS3H JBYX CIIy4alHBIX
BennuuH. KoBapuanus 1 K03 GUIUEHT KOPPESILUH.
Heo0xonnmoe yciaoBue He3aBUCUMOCTH CITydaitHBIX
BenmuuH. CBoiicTBa K03 durmenta koppemsaauu. [o-
HATHE perpeccHi. IIpenenbHbIe TEOPEMBI TEOPUH BEPO-
stHocTell. HepaBeHncTBo UeOrimiesa. [lonsTHe cxomu-
MOCTH TI0 BEPOSITHOCTH. 3aKOH 00X umcen. Teo-
pema YeOrimeBa u 0000ménHas Teopema YeOrImiesa.
Teopemsbl bepnynnu u [lyaccona. Llentpanbhas npe-
JieNIbHas TeopeMa.

16

OIIK-1, OIIK-2

13.

DneMeHTHI Ma-
TEeMaTUYECKOUN
CTATUCTHUKH

INoustue Be10OpkH. [Ipocreiiniue criocoObl 00paboTKU
BBIOOPKU. DMIHMpHYecKas QYHKIMS pacrpeeIeHusl.
BribopouHsble napamerpsl pacrpeneneHus. [lonstuie
OLIEHKH YHCJIOBOTO MapameTpa. TpeboBaHMs K OLIEHKE.
OreHKa MaTEeMaTHYECKOTO OXKUAAHUS U AUCIICPCUH.
[onsarue o noBepurenbHoM uHTepBaie. [loctpoenue
JIOBEPUTENBHOIO HHTEPBAJIa ANl OLIEHKH MaTeMaTH4e-
ckoro oxuianus. CTaTHCTHYECKHE METOAbI 00paboTKH
9KCHEPUMEHTAIBHBIX JJAHHBIX.

OIIK-1, OTIK-2
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5.3. Pa3znenbl AUCHMILUIMHBI M MEKTUCHMILIMHAPHBIE CBA3M ¢ 00ecneduBalOIIUMH (peabl-
AYIIHMH) U o0ecrieYuBaeMbIMH (MOCAEAYIOIUMH) TUCHUIIIMHAMUA

Ne HanmenoBanue oOecrie- Ne Ne pa3nenoB qaHHOW AUCITUIUTAHBI U3 Ta0I.5. 1, A1 KOTOPBIX He-
n/m YHBAEMBIX (IIOCTENYI0- | OOXOIMMO M3y4eHHe o0ecnednBaromuX (peabIayInX) H obecnedu-
ITUX ) THCIUATITIH BaeMBIX (OCIEAYIONINX) TUCIAIUIHH
11 2]3|4]5]6 7 | 8 9 |10 |11 ]12] 13
1. dmsnka + | + + |+ | + + |+ | +
2. CucTteMHBIC OCHOBEHI pa- U U A U T (U I P I
JIFIODJICKTPOHUKH
3. WmxeHepHas © KOMITBIO- + | 4
TepHas rpaduka
4. TeopeTnveckre OCHOBBI P R T I N I T R
ANIEKTPOTEXHUKHU
5. Okonorus + | + + + | + + |+ |+
6. ®dusnka noaynpoBOIHU- + e+ ]+ + + 1+ |+
KOBBIX CTPYKTYP
7. Teoperuueckre OCHOBBI
TEXHOJIOTUHU Pagu0dJICK- + + + + + + + + + + + +
TPOHHBIX CPEJCTB
8. TeopeTnueckue OCHOBBI
KOHCTPYHPOBAaHUS U Ha-
JICKHOCTH pagrO3ICK- + + + + + + +
TPOHHBIX CPEICTB
9. DIEeKTPOTEXHUKA H DIICK- + el + 1+ + N I I
TPOHHUKA
10. | ®usmueckue OCHOBHI
MHKPO- ¥ HAHOIJIECKTPO- + + + + + + + + +
HUKH
11. | OCHOBBI KOHCTPYHPOBA-
HUS 3JICKTPOHHBIX + + + + + +
CpEICTB
12. | CxeMo- U CHCTEMOTEX-
HHUKA 3JICKTPOHHBIX + |+ |+ +
CpEICTB
13. [TpukanHas MexaHuka + + + +
14, DUBNKO-XUMHUECKUE
OCHOBBI TECXHOJIOTUM + + +
AJIEKTPOHHBIX CPEICTB
15. | Texumueckas 1EKTPO-
S I I I S A i A S I
JMHAMUKa
16. | IomynpoBOIHHKOBBIE + el + ]+ + N I
HAHOT€TEPOCTPYKTYPHI
17. Y4ueOHo-nccieno- + + + + + + + + + + + + +
BaTeNbCKas padboTa
18. | Hayuno-ncciezno- + |+ |+ |+ |+ |+ ]+ |+ |+ +|+]+|+
BaTebCcKas pabora

5.4. CooTBeTcTBHE KOMIIETEHIUH, POPMHUPYEMBbIX IIPH U3YyYEHHUHU AUCHHUILIMHBI, U BU/I0B

3aHATHH
Ilepeyens xom- Buns! 3ansTuii @DOopMBI KOHTPOJIS
TeTEeHIHH i Jla6 | Ip. | KP/KII | CPC
OK10 + + + OTBeT Ha MPaKTHYECKOM 3aHATHH, ceMuHape. Or-
poc Ha nexnuu. [IpoBepka koHcniekTa. Kommoksu-
yMm. KoHTponbHas pabora. Dk3amMeH.

JI — nexuus, [Ip — mpakTHueckue U ceMHHapckue 3ausaTus, JIab — maboparopusie padotsl, KP/KII
— KypcoBas padota/mpoekt, CPC — camocrositenpHas paboTa CTyIeHTa
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6. Metoab! 1 (popMBI OPpraHu3anuu 00y4eHust
TexHoJI0rMM NHTEPAKTHBHOIO 00Y4eHMs MIPU Pa3HbIX (popMax 3aHATHIA B yacax

Tpenunr
DopMbI Jlexuuu [IpakTuueckue
Merosst (uac) sansTIs (vac) Macrep-kmace | CPC (wac) | Bceero
(qac)

ITpe3eHTanuu ¢ UCIIOIB30BAaHUEM Pa3-

JATOYHBIX MAaTEPHAJIOB, CIIAH0B, MyJIb- 10 10

TUMeUHHbBIe pe3eHTamu. Oocyxe-

HUSI B XOJI€ ITPE3eHTaNH

Pa6ota B KOMaHIe 5 5

«Mo3roBoii ITypmM» (aTaka) 5 5

PaGota B rpynmnax 5 S

BrICTynIeHHE B oIy 06Y4AIOIIEro, 5 5

3amaHus HA CaMOCTOSITEIBHYIO paboTy 14 14

Tectsl 6 6

WTOro MHTEPaKTUBHBIX 3aHITUN 16 20 14 50
7. JIabopaTOpPHBIil NPAKTUKYM HE IPEIyCMOTPEHO
8. IpakTHYeckne 3aHATHS (CEMHUHAPBI)
Ne Ne paznena nuc- TemaTnka MpaKTHUECKUX 3aHATHI (CEMUHAPOB) Tpyno- Kowmre-
I/ | UUIUIAHBL U3 €MKOCTb TEHIUH
Tabm. 5.1 (gac.) OIIK

Cemectp 1

1. 1 Baenenue B MaTematnuecknii ananus. IlocnenoBareins- 16 OIlK-1,
HOCTh 1 ee npeaei. [Ipenen ¢pyukuuu. HenpepblBHOCTH OIIK-2
¢bynkun. Knaccudukanyst Touek paspbiBa. beckoHeqHO
MaJible ¥ OECKOHEYHO OOJIbIINE (PYHKITHH.

2. 2 [pousBoanas n muddepentman pynkuuu. [Iponssoansie | 20 OIIK-1,

U tuddepeHraisl BRICIINX Mopaakos. Jluddepenmupo- OIIK-2
BaHME NMapaMEeTPUIECKUX U HESIBHO 33/IaHHBIX (yHKIHIL.

[Ipasuno Jlonurans. IlonHoe nccnenoBanue GyHKINUU U

noctpoeHue rpaduka. IlponsBoHas MaTpuIa 1 ee cTpoe-

aue. uddepennnan pynkuuu. I'paguent. [IpoussomHas

110 HarpasieHuo. [IpousBoanbie u quddepeHnrans

BbICIIMX NOpsiAkoB. Popmyia Teitnopa. ['eomeTpruyeckuit

CMBICI IPOU3BOTHON. DKCTPEMYM (QYHKIIH HECKOIBKHX

NIEPEMEHHBIX. Y CIIOBHBIN skcTpeMyM. Hanmensiee u

HanOoJbIIee 3HaYeHUST QYHKITUH B 00JIACTH.

3. 3 KomrmrekcHble ynciia v neicTBust Hag HuMu. IlocienoBa- 10 OIIK-1,
TEJIFHOCTh KOMIUIEKCHBIX uncell. Teopema besy. OcHoB- OIIK-2
Has TeopeMa anredpsl. PasoskeHne panoHanbHBIX IpO-

Oell Ha HIeMEHTapHEIE.

4. 4 Heonpenenennslit unrerpan. IlpaBuiia uHTErpupoBaHusl. 18 OIIK-1,
IMoasenenue nop 3Hak guddepennuana. MeTox HHTETpH- OIIK-2
poBaHusl 10 YyacTsM. MHTerpupoBanue npocTenumnx apo-

Oeil. MHTErpupoBaHue palMOHANBHBIX APOOEH, HHTETrpH-
poBaHMe QYHKINH, PallOHATIBHBIX OTHOCHTEIBEHO TPHUIO-
HOMeETpHYECKHX (QYHKIMH. IHTerpupoBaHue HEKOTOPBIX
uppanuonanbHocTe. Onpenenéuuslil uaTerpain. [lpuno-
KEHUs onpeie€HHoro nuTerpana. HecoOcTBeHHbIE HHTE-
rpaiisl ¢ 6eckoHeuHbIMH Npeenamu. HecoGcTBeHHbIE
MHTETpajbl OT HEOTPaHNUCHHBIX (yHKIMH. TeopeMsr
cpaBHEHHS. AOCOTIOTHAS M YCIIOBHAS CXOAMMOCTG. [Ipn-
3HAKH CXOJMUMOCTH.
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Ne No paznena auc-
/0 | OMIUTMHEL U3
Tabu. 5.1

TemaTuka MpakTHIECKUX 3aHATHI (CEMUHAPOB)

Tpymo-
EMKOCTb
(dac.)

Kowmme-
TEHINHA
OIIK

Cemectp 2

5. 5

[onsarue uaTerpana mo ¢urype. JABoitHoit nHTETpA, €ro
BBIYHCIICHHUE B ICKapPTOBBIX KOOPJAMHATAX. 3aMEHa Iepe-
MEHHBIX B IBOMHOM HHTerpaie. I[lepexon k mOaspHBIM
KoopauHaTaM. TpOHHON UHTETpall, €r0 BBIYUCICHUE B
JIeKapTOBBIX KOOpAUHATaX.. 3aMEHa IIEPEMEHHOM B Tpoii-
HoM uHTerpaie. [lepexon k HUIHMHAPUYECKO# U chepuye-
CKOM cucteMa koopauHaT. KpuBoiauHeHHbIe HHTETpaIbl
o juinHe ayru. KpuBonuHeiiHble HHTErpaibl 10 KOOpAH-
HaTaM. Y CJIOBHUS HE3aBUCUMOCTHU KPUBOJIUHEHHOTO HHTE-
rpana OT IyTH HHTEerpupoBaHus. Pabota BEKTOpHOTO MO
BI10JIb KpuBOil. [loTeHuManpHbIE 0. POTOp BEKTOPHOIO
moys. Bocctanosnenne GyHKINH 1o ee noxHOMY audde-
pennuany. [IoBepXHOCTHBIE HHTErPAIIBI 10 MIOMIAAH MO-
BepXHOCTH. [ToBepXHOCTHBIE MHTETPAIIBI IO KOOPIUHA-
TaM. [1oTok BEKTOPHOTrO MOJIs Yepe3 MOBEPXHOCTh. Jlu-
BepreHnusa BekropHoro noist. @opmyinsl I'puna, CTokca u
Octporpazckoro. Mx 3anucek B TepMUHAX TEOPUH TOJIS.

16

OIIK-1,
OIIK-2

JuddepeHnnanbHpie ypaBHEHHS IEPBOTO MOPSIKA.
YpaBHEeHUs C pa3AeNAioIIUMUCS TIEpEMEHHbIMY,. JInHei-
HbIC YpaBHEHUs. Y PaBHEHUS B MOJHBIX AuddepeHinanax.
YpaBHEHUsI BBICIINX TOPSAKOB, JOIYCKAIOLIUE IIOHUKE-
Hue nopsaaka. Teopust MuHEHHBIX AU HepeHIINaTbHBIX
ypaBHeHUi nopsaka N. Cucrems! quddepeHnnantsHbIX
ypaBHeHHH. CHCTEMBI THHEHHBIX TU(QepeHIIHATEHBIX
YpaBHEHMIA.

16

OIIK-1,
OIIK-2

Yucnossie psaael. CXoauMOCTh U cyMMa psafga. AOGCOIOT-
Hasl ¥ yCJIOBHAS CXOMUMOCTh. HeoOxomumoe yciroBue
cxonumocT. CBOHCTBa aOCOOTHO CXOISAIINXCS PSAIOB.
[Ipu3Haku aGCOMOTHON CXOIUMOCTH. 3HAKOUYEPEIyIO-
muecs psAabl, mpu3Hak Jleouuna. @yHKIMOHATIBHbIE Psi-
1. O65acTh CXOAUMOCTH. PaBHOMEpPHASI CXOTUMOCTb.
IIpuznak Beiieprpacca. CBoiicTBa paBHOMEPHO CXO/IsI-
mmxcs psinoB: Crenenubie psiabl. Teopema AGens. Psig
Teitnopa. Psyn Jlopana. [IpuMeHneHne cteneHHbIX psiaoB.

16

OIIK-1,
OIIK-2

Hynu ananutudeckoii pyHkipun. OcoOble TOUKH, X Kiac-
cuduxanus. Bergaetsr. OCHOBHas TeopeMa O BBIUETAX.
Brruncienue BeraeroB. [IpuMeHeHe BBIYETOB K BHIUUC-
JICHUIO HHTETPaJIOB.

12

OIIK-1,
OIIK-2

[onsatue caywaitHoro ’3xcniepuMenTa. [loHaTHE COOBITHS.
Knaccudukarnus codbrruii. Onepanuii HaJl COOBITHAMH.
[NonsiTre BeposiTHOCTH COOBITHS. CTaTUCTHYECKOE, Kilac-
CHUYECKOE, TEOMETPUYECKOE U aKCHOMAaTHYECKOE OIpeie-
JICHHE BEPOSITHOCTU. Y CJIOBHBIE BEPOSITHOCTU. 3aBHCHUMBIE
1 He3aBUCHUMBIE COOBITHA. DOopMylia yMHOKEHHS BEPOSIT-
Hocted. @opmyrna ciioxeHus: BepositHocTelt. Dopmyna
nostHO# BepositHocTH. Dopmyra baiteca. Cxema ucmbITa-
Huii bepnymu. ®opmyna bepuynnu. Hausepositaeliniee
YHUCJIO MOSBIIEHUS COOBITHH B cxeMe beprymm. Obmas
TeopeMa O MMOBTOPEHHH OTBITOB. JIOKanbHas M HHTe-
rpansHas TeopeMbl Myaspa-Jlarutaca. [Ipocreiimmii (1my-
ACCOHOBCKHMI) OTOK coObITHiH. Popmyia [Tyaccona.

12

OIIK-1,
OIIK-2

Cemectp 3

10. | 10

[IpeobpazoBanue Jlamnaca. OcHOBHBIE CBO¥CTBa Mpeo0-
pasoBanus Jlamaca.

20

OIIK-1,
OIIK-2

11. |9

Paznoxxenne B psia MO0 OPTOrOHAIBHBIM (QYHKIMAM. Psin
®ypoe. TloHsATHE O CXOAMMOCTU B CpPEIHEM M CpeJHe-
KBaJPaTUYHOM. DKCTPEMAIbHOE CBOMCTBO OTPE3KOB psifa
Dypse.

Paznoxxenue B pan Oypbe 10 KOCUHYCaM U CUHYCaM.

20

OIIK-1,
OIIK-2
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/o

No paznena auc-
LUTUTAHBI 13
Tabm. 5.1

TemaTuka MpakTHIECKUX 3aHATHI (CEMUHAPOB)

Tpymo-
EMKOCTb
(dac.)

Kowmme-
TEHINHA
OIIK

KommnexcHast popma Tpuronomerpmdaeckoro psina dypse.
Hurerpan @ypoe JlocTaTOUHBIE YCIOBUS NPEACTABUMOCTH
¢yaxunn naTerpanioM Oypee. Paznmanasie hopMer 3amicu
unrerpaia @yprwe. [IpeodbpazoBanne Pypee.

12

12

OnHOMepHbIe cTy4aiiHble Benn4uHbL. [loHsTHE Cityuaii-
HOMW BeIMYMHBI U €€ 3aK0Ha pacnpeneneHus. OqHoOMepHbIe
JUICKpEeTHbIE Cy4aiiHble BEIMYUHBL. P pacnpeneneHus.
OyHKIYS pacIpeeNICHUs OJHOMEPHON Cly4yallHOU BeJu-
4YUHBI U €€ cBoiicTBa. [NOTHOCTE pacnpeneneHus OAHO-
MEpHOU CIly4aliHOH BeIM4MHBI U €€ cBoiicTBa. MaTema-
TUYECKOE OKHUAaHue. Mozaa, MequaHa, KBAaHTUIIb CIlydaii-
HOH BennuuHbl. JJucnepeus cinydyaiiHol BenuuuHbl. Mo-
MEHTHI c1y4yailHOW BeauurHbl. OyHKIUS OJHOTO Ciay4ai-
HOro aprymeHTa. buHomuanbsHOe pacnpenenenue. Pac-
npenenenne Ilyaccona. [lokasaTensHoOe pacnpeneneHue.
HopmanbsHoe pacnpenenenne. MHOrOMEpHBIE ClTy4daiiHbIE
BenuuuHbL. [JoHATHE BYMEPHOHI NUCKPETHOU CIIy4ailiHON
BEJIMYMHBI U €€ MaTpuLa pacnpeaeneHus. OyHkuus pac-
NIpeeIeHNsI MHOTOMEPHOH CIIy4aliHOM BEJIMYUHBL U €€
cBoiicTBa. IINOTHOCTE pacpeeeHuss CUCTEMBI Cllydai-
HBIX BEJIUYUH U €€ CBOMCTBA. XapaKTEPUCTUKU CBS3U
JBYX CIlyqaiHbIX Benr4uuH. KoBapuanus n kosguipeHT
koppemauun. Heo0xoammMoe ycnoBre He3aBUCHMOCTH
ciryqaiHbIX BennmuuH. CBoiicTBa KoddduireHTa Koppens-
nun. Ioustue perpeccun. IlpenenpHele TEOpEMBI TEOPUU
BepositHocTel. HepaBercTBo YeOrimiesa. [lorsTre cxo-
JVMOCTH IO BEPOSTHOCTH. 3aKOH 00X grcer. Teo-
pema YeOslmeBa 1 06001EHHAs Teopema UeOrlmmena.
Teopemsl bepuyinnu u Ilyaccona. LlentpanbHas npeneib-
Has TeopeMa.

20

OIIK-1,
OIIK-2

13.

13

ITonstue Be16OpKU. [IpocTeiimue cmocoObl 00paboTKH
BBIOOPKU. DMIMpHYecKas QyHKIHMs pacrpezesieHus. Boi-
GopouHble ITapaMeTphl pacrpezaesieHus. [loHsaTue oueHKH
YHCIIOBOTO IapameTpa. TpedoBanus k oreHke. OmeHka
MaTeMaTHIeCcKOro OXKuAaHus 1 aucnepcuu. [lonsTue o
JIOBEpUTEIEHOM HHTepBaje. [locTpoeHne 1oBepuTeNbHO-
IO MHTEpBaJIa AJISl OIIEHKH MaTeMaTH4eCKOT0 0XKUIaHHS.
Craructuueckre MeTo bl 00pabOTKH HKCTIEPUMEHTAIb-
HBIX JaHHBIX.

OIIK-1,
OIIK-2

9. CamocTrosiTesibHast paboTa

Ne
n/m

No paznena
JOUACIUITINHBI
n3 Tabi. 5.1

Tematnka caMOCTOSTETBHOM paboThI
(Oemanuzayus)

Tpymo-
EMKOCTb
(uac.)

Kowmne-
TECHIUU
OK, IIK

KoHnTpoas BbI-
MIOJTHEHUS pabOTHI
(Ompoc, Tecr,
JIOM.33JIaHue, U T.])

Cemectp 1

1.

1

H3y4yeHue TeopeTHIecKoro Marepiaia, moja- | 2
TOTOBKA K NMPaKTHYECKUM 3aHATHAIM. Perre-
HHE 3a/1a4, TT0JIr0TOBKA K KOHTPOJILHOM pa-
6ote. Tembr: CnioxxHast n oOpartHast pyHK-
. [locnenoBaTensHOCTD U ee Mpesed.
[penen pynkumu. HenpepbBHOCT QyHK-
nn. Knaccudukanus Touek paspoisa. [lep-
BBIM M BTOPOM 3amMevaTesIbHbIC MPEIEIbl U
ux cnencTBusi. beckoHeuHo Masbie 1 Oecko-
HEYHO O0bIINe QYHKITUH.

OIIK-1,
OIIK-2

Ompoc Ha mpak-
THUYECKHX 3aHATH-
sx. KonTponbHas
pabora

M3ydeHne TeOpeTHIEeCKOT0 MaTepuraa, moa- | 2
TOTOBKA K MPaKTHYCCKUM 3aHATHIM. Perre-
HHE 33]a4, IIOATOTOBKA K KOHTPOJLHOM pa-

OIIK-1,
OIIK-2

Ormpoc Ha mpak-
TUYECKHX 3aHATH-
six. KontponbHas
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No No paznena TemaTnka caMOCTOSTEILHON PabOTHI Tpyno- Kowmme- KonTtpons BeI-
n/m JUCTIATUTAHBI (Oemanuzayus) E€MKOCTh TEHIIUU | TIOJIHEHUS pabOThI
u3 Tadi. 5.1 (uac.) OK, IIK (Ompoc, Tecr,
JIOM.3aJJaHuE, U T.J)
oote. Temsr: [Tonstue nuddepeHmpyemoit pabota. UuauBu-
¢ynkuun. Juddepenunan pynkuuu. [po- JyaJdbHOE 3a]ia-
M3BOJIHAs MaTpuLa U ee cTpoeHue. IlonsTue HUE
yacTHOM npousBoaHou. I'paguent. [Ipous-
BOJIHAs 110 HampasieHuo. [IpousBoanbie U
nuddepeHnmans BBICIINX MOPAAKOB. Dop-
Mmyia Teitnopa. 'eomeTpuueckuil 1 MexaHu-
YECKHI CMBICI Ipon3BOAHON. nuddepen-
IIIPOBAHNE TTAPAMETPHICCKIX U HESIBHO
3amaHHbIX GyHKOui. [Ipaswmmo Jlonwurans.
[TonmHOE MCccnenoBanue QyHKINH U TTO-
cTpoeHHe rpaduka. DKCTpeMyM (HYHKIHN
HECKOJBbKUX NepeMeHHbIX. HaumeHslee u
HauOoJIbIIICe 3HAUCHHSI (DYHKIMH B O0JIACTH.
3. 3 M3yueHune TeOpeTHIeCKOro MaTepuaa, moi- OIIK-1, Onpoc Ha mpak-
FOTOBKA K NMPAaKTUUECKUM 3aHATUAM. Pere- OIIK-2 THUYECKUX 3aHATHU-
HH€ 3aj]a4, IOATOTOBKA K KOHTPOJIBHOH pa- sx. KontponbHas
6ote. Tembl: KomIuiekcHbIE Uncia U JeiCT- pabora.
BUs Haj HUMH. [lociie1oBaTeIbHOCTh KOM-
IIeKCHBIX yncen. Teopema bezy. OcHoBHas
Teopema anreOpel. Pasnoxenne pamoHas-
HBIX Ipo0eii Ha dIIeMEeHTapHBIC.
4, 4, N3ydenne TeopeTHuecKoro MaTepuana, noj- OIIK-1, Ornpoc Ha npak-
TOTOBKA K MPAKTUYECKUM 3aHATUAM. Perie- OIIK-2 TUYECKUX 3aHSITH-
HUE 3a]a4, IIOATOTOBKA K KOHTPOJFHOH pa- sx. KonTponpHas
6ote. Temsl: HeonpeneneHHbIH HHTETpAIL. pabora.
[IpaBuna naTerpupoBanus. OnpenenEHHbIHI
uHTerpan. HecobcTBeHHBIE HHTETPAIHI C
OeckoHeuHbIMH TIpenesamu. HecoOcTBeH-
Hbl€ HHTErPajibl OT HEOrPAHUUEHHBIX (DYHK-
U,
5. IToaroroBka U cada dK3amMeHa 36 OIIK-1, OreHKa Ha JK3a-
OIIK-2 MEHE
Cemectp 2
6. 5 N3yueHue TeopeTHuecKkoro Mmarepuania, rnoj- OIIK-1, Ormpoc Ha npak-
TOTOBKA K IPAKTUYECKUM 3aHATHAM. Pemre- OIIK-2 TUYECKUX 3aHATH-
HUE 3324, IIOATOTOBKA K KOHTPOJBHOH pa- sx. KontponpHas
6ote. Temsr: [TonsTHE HHTETpaNA IO QUTY- pabora.
pe. JBoitHoi unTerpain. TpoitHoli uHTErpal.
KpuBonuHeitHbIE HHTETPAIBI TIO JITHHE Y-
ru. KpuBosayHeHbIe HHTErpaibl IO KOOP-
nuHataM. PaGoTa BEKTOpHOTO MO BIOIH
kpuBoil. [lorennuaneHele nosid. IToBepxHo-
CTHBIE HHTETPAJIBI 110 IUIOMIA U TIOBEPXHO-
ctu. IloBepXHOCTHBIE HHTETPAIIBI IO KOOP-
quHataM. [IoTok BEKTOpPHOTO ITOJIS Yepes
noBepxHocTs. Popmyisl ['puna, Ctokca n
OcTporpaackoro.
7. 6 H3yuenne TeopeTuueckoro Marepuana, moj- OIIK-1, Omnpoc Ha npak-
TOTOBKA K MPAKTUYECKUM 3aHATUSAM. Perie- OIIK-2 THUYECKUX 3aHATH-
HUE 3aJa4, IOATOTOBKA K KOHTPOJILHOH pa- sx. KonTponbHas
6ote. Temsr: luddpepenunansubie ypaBHe- pabora.
HUSI IEPBOTO MOPSIIKA. YPaBHEHUsI BBICIINX
HOPSAKOB, TOMYCKAIOIUE TOHKEHHE TI0-
psanka. JInneinsle nuddepeHnnaibHpie
ypaBHeHHS nopsiaka N. CHCTeMBI THHEHHBIX
nrddepeHIMaTbHBIX YpaBHEHUH.
8. 7 N3ydenne TeopeTHIeCKOro MaTepuana, mo- OIIK-1, Ormpoc Ha mpak-
TOTOBKA K MPAaKTUYECKUM 3aHATUAM. Perre- OIIK-2 THUYECKHUX 3aHATHU-
HUE 33/1a4, TOJATOTOBKA K KOHTPOJILHOM pa- six. KontponbHas
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No No paznena TemaTnka caMOCTOSTEILHON PabOTHI Tpyno- Kowmme- KonTtpons BeI-
n/m JUCTIATUTAHBI (Oemanuzayus) E€MKOCTh TEHIIUU | TIOJIHEHUS pabOThI
u3 Tadi. 5.1 (uac.) OK, IIK (Ompoc, Tecr,
JIOM.3aJJaHuE, U T.J)
6ote. Tembl: Uncnosele psabl. OyHKIHO- pabora.
HanbHble psabl. Pan Teinopa. Pan Jlopana.
IIpuMeHeHre CTeNeHHbIX PAJOB.

9. 8 CaMoCTOSITEeIbHOE N3YUYEeHUE TEOPETUIECKO- OIIK-1, Omnpoc Ha npak-
ro MaTepuana, IOATOTOBKA K MPaKTHUECKUM OIIK-2 TUYECKUX 3aHATHU-
3aHATHSM. Pemienue 3agau, MOArOTOBKA K sx. KontponbHas
KOHTPOJIbHOM padoTte. Tema: DyHKIUM KOM- pabora.
IUIEKCHOM NepeMeHHol. M3yuenue Teoperu-

YECKOT0 MaTepuaia, HOArOTOBKA K IIPAKTH-
YECKHUM 3aHATHAM. Pemrenne 3anad, moaro-
TOBKa K KOHTpOJIbHOHU pabote. Tema: Hymm
aHanmuTH4YecKoi QyHKIuH. OcoOBIe TOUKH,

uX Kiaccu(uKamnys. BeraucieHme BEYeTOB.
IIpuMeHeHre BBIYETOB K BHIYUCICHUIO HH-

TErpasoB.

10. 11 N3ydenne TeopeTHuecKoro Matepuana, moi- OIIK-1, Ormpoc Ha npak-
FOTOBKA K NMPAKTUUECKUM 3aHATUAM. Perre- OIIK-2 THUYECKUX 3aHATHU-
HH€ 3aj]a4, IOATOTOBKAa K KOHTPOJIBHOH pa- sx. KonTponbHas
6ote. Temsr: [TonsiTue codbiTs. Kitaccudu- pabora.

Karus coobituil. Oneparuii Haji COOBITUAMH.
Krnaccrnueckoe, reoMeTpraeckoe onpeere-
HHUE BeposATHOCTH. DopMylia YMHOKCHHUS
BeposTHOCTeH. DopMya CII0KEHUS BEpOAT-
Hoctel. Dopmysa MOIHON BEPOSATHOCTH.
®opmyna baiieca. Cxema ncneiTanuii bep-
Hy/un. O0mas TeopemMa 0 IIOBTOPSHUH OIIBI-
TOB. JIoKanbHas M HHTETPaJIbHAS TEOPEMBI
Myaspa-Jlamiaca. ®opmyna Ilyaccona.
11. IToaroroBka U cada dK3amMeHa 36 OIIK-1, OreHKa Ha JK3a-
OIIK-2 MEHe

Cemectp 3

12. 10 N3ydenne TeopeTHYECKOTO MaTepuana, moj- 22 OIIK-1, Ormpoc Ha npak-
TOTOBKA K NMPaKTHYECKUM 3aHATHAM. Perre- OIIK-2 TUYECKUX 3aHATH-
HHUE 3a/1a4, IOATOTOBKA K KOHTPOJIBHOH pa- sx. KontponbHas
6ote. Temsl: [IpeobpazoBanue Jlamnaca. pabora.

13. 9 CamocTosITeNIbHOE M3Y4YeHHE TEOPEeTHYECKO- 22 OIIK-1, | KomnokBuym.

ro MaTepuaia, HOAroTOBKa K MPaKTUYECKUM OIIK-2
3apATHsIM.  [loHsATHE  mpenruiapOepToBa,
TUIBO0EpPTOBA TPOCTPAHCTB. PaziokeHue B
psl 1O OPTOTOHAIBHBIM (QYHKIMAM. Psin
Oypse. [loHATHE O CXOOUMOCTH B CPEIHEM
U CPEJHEKBaJAPAaTUYHOM. OKCTPEMalIbHOE
CBOMCTBO OTpe3koB psna Pypee. Pemenue
3a/1a4, IMOATOTOBKA K KOHTPOJBHOM pabore.
Tembl: Paznoxenue B psag Oypbe 1no Kocu-
HycaM u cuHycaM. KommutekcHas ¢opma
TpuroHoMmerpuueckoro psga ®dypee. Mure-
rpast dypne. [IpeobpazoBanne Pypse.

14, 12 M3yueHue TeOpeTHISCKOrO MaTepuraa, moJ- 20 OIIK-1, Omnpoc Ha mpak-
TOTOBKAa K NPaKTHUYECKUM 3aHATUSIM. Perre- OIIK-2 THUYECKUX 3aHATH-
HHUE 3a/1a4, MOATOTOBKA K KOHTPOJILHOU pa- sx. KontponbHas
6ote. Tembr: OHOMEpHBIE ClTydaliHBIE Be- pabora.
mnyuHbl. OJTHOMEpHBIE CiTydaifHble BEJINYH-

Hbl. Hambonee m3BecTHbIE 3aKOHBI pacrmpe-
JieNeHusl cllydailHbIX BenuuuH. MHoromep-
HBIE CITyJaifHbIC BEJTHIMHEL.

15. 13 M3yueHune TeOPeTHIECKOr0 MaTepraa, moi- 10 OIIK-1, Omnpoc Ha mpak-
TOTOBKA K MPAaKTUYECKUM 3aHATUAM. Pere- OIIK-2 THUYECKHUX 3aHATHU-
HUE 33/1a4, TOJATOTOBKA K KOHTPOJILHOM pa- six. KontponbHas
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No No paznena TemaTnka caMOCTOSTEILHON PabOTHI Tpyno- Kowmme- KonTtpons BeI-
n/m JUCTIATUTAHBI (Oemanuzayus) E€MKOCTh TEHIIUU | TIOJIHEHUS pabOThI
u3 Tadi. 5.1 (uac.) OK, IIK (Ompoc, Tecr,
JIOM.3aJJaHuE, U T.J)
6ote. Temsl: [lonsTre BeIOOpKU. [IpocTeii- pabora.
mue crnoco0bl 00padboTku BeIOOPKH. [To-
CTPOCHHUE TOBEPUTEIHHOTO HHTEPBAA JJIs
OIICHKH MaTEMaTHYCCKOTO OXKHJIAHMSI.
16. [MonroToBka u cava sK3aMeHa 36 OIIK-1, OrieHKa Ha 3K3a-
OIIK-2 MEHE

10. IIpumepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (pador)
11. PeiiTuHroBasi cucreMa UIsl OLIeHKH YCIIeBAeMOCTH CTY/ICHTOB

Taoauna 11.1 bainbHble OLEHKHU JJIs1 3JIEMEHTOB KOHTPOJISL.

HE MPEIyCMOTPEHO

Cemectp 1
DeMeHTHI yueOHOM aes- MaxkcuMaJbHbIN MaxkcumanbHBIH MaxkcumanbHBIH Bcero 3a ce-
TENBHOCTH 6amn Ha 1-yro KT ¢ | 6anmn  3a  mepwon | Gamm  3a  mepuon MecTp
Hayajia cemecTpa mexay 1KT u 2KT | mexny 2KT wu nHa
KOHEII ceMecTpa
WupuBuayanbHbIC 3a0aHAS 10 10
TectupoBanme, onmpoc 4 6 4 14
KonTtpomnsHbIe paboTh 12 12 12 36
Komnoxsuymsl 10 10
Hroro makcumym 3a nepu- | 16 28 26 70
on
Cnaya sk3amMeHa (MaKcH- 30
MYM)
Hapacrawmum utorom 16 44 70 100
Cemectp 2
DneMeHTHl yueOHOH aesi- MaxkcuMaJIbHbIN MaxkcumanbHBIN MaxkcumanbHBIH Bcero 3a ce-
TEJIHHOCTH 6aym Ha 1-yto KT ¢ | 6annm  3a  mepuon | 6annm  3a  Tmepuon MeCTp
Hayajia cemecTpa mexay 1KT u 2KT | mexny 2KT wu nHa
KOHeII ceMecTpa
TectupoBanwme, onpoc 4 6 4 14
KonTtponsHEIe paboThl 16 16 14 46
Komnoxksuymsl 10 10
Hroro makcumym 3a nepu- | 20 22 28 70
oA
Cnaya 3k3ameHa (Makcu- 30
Mym)
Hapacralomum utorom 20 42 70 100
Cemectp 3
OneMeHThl  ydeOHOW  Jes- | MakcuManbHBIH MakcuManbHBINA OaT MaxkcumanbHbIi Bcero
TEJIHHOCTH 6aym Ha 1-to KT c | 3a mepuom mexay 1-éi | 6amn Mexmay BTOpoOM | 3a  ce-
Hayajla ceMecTpa KT un 2-ii KT KT u Ha kxoHer ce- | MecTp
MecTpa
Konrponsubie paborer Ha | 20 20 20 60
NPAaKTHYCCKUX 3aHITHUIX
TectupoBanue, onpoc 10 10 10 30
WNuauBuayanbHble 3aJaHUS 10 10
Wroro makcumym 3a nepuoxa: | 30 40 30 100
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Ta6auna 11.2 [lepecueT 6au10B B OLIEHKH 33 KOHTPOJIbHBIE TOUKH

BaJuibl Ha 1aTY KOHTPOJILHOM TOYKHU Ouenka
> 90 % ot makcuManbHOM cymMMbl OayutoB Ha aaty KT 5
Ot 70% 1o 89% ot MakcumansHOH cymMMBI OamioB Ha maty KT
Ot 60% 10 69% oT MakcuManbHOH cyMMBI OamioB Ha maty KT
< 60 % ot makcumanbpHO# cymmbl OamoB Ha gaty KT

NlW|b>

Ta6auua 11.3 — [lepecuer cymmbl 6a7UIOB B TPAIUIIHOHHYIO U MEXKITYHAPOIHYIO OLIEHKY

Ouenka ('OC) HroroBasi cymma 63.11.11(113, YYHMTBIBAET yC- Ouenka (ECTS)
MEUIHO CAAHHBIN IK3aMeH
5 (oTn4HO) (3aYTEHO) 90 - 100 A (oTIM4HO)
B (ouenp xopomio)
4 (xoporiio)
(3auTeHO) 70 -89 C (xopomo)
3 (YOOBIETBOPUTEIHHO) 60 — 69 D (ynosnereoputensHo)
(3a4TeHo) E (mocpencTBeHHO)
2 (HEYHOBIETBOPUTEIHHO),
(He 3auTeHO) 0-59 F (HeynoBneTBOpUTEIHHO)

12. Y4eOHO-MeTOAMYECKHE MATEPUAJIBI M0 JUCIIHILIHHE.

12.1. OcHoBHasi 1uTEpaTypa.
Cemectp 1
1. @uxrenronsn [ M. Kypc muddepeHmanpHOT0 U HHTETpaTBbHOTO HeUYHcHeHus: YueOnuk. B 3-x 1. Tom
1.— 9-e u3a. — Uzn-so: Jlans, 2009.— 800 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 _id=407
Cemectp 2
1. ®uxrenronsi ['M. Kypc muddepenumansHoro n uHTerpansHoro ucuucieHus: Yueounuk. B 3-x 1. Tom
2.~ 9-e u3g. — U3a-so: Jlaus, 2009.— 800 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=408
Cemectp 3
1. @uxrenronsn .M. Kypc muddepeHmanpHOT0 U HHTETpaTbHOTO HCeYHcIeHs : YueOnuk. B 3-x 1. Tom
3.—9-e u3n. — Uzn-Bo: Jlans, 2009.— 800 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=409
2. IIucemennbit /. T. KoOHCIIEKT JEKIMM 110 TEOPUU BEPOSITHOCTEN, MATEMATHYECKON CTaTH-
CTHKE U cilyyaiiHbIM npoueccaM. M.: Aiipuc-IIpecc, 2006. — 287c. (49 3k3.)
2. bonoTtiok, B.A. IIpakTukyM 1 MHAMBHIyaJIbHBIE 3a/IaHUS 110 KYPCY TEOPUH BEPOATHOCTEN
(TUnOBBIE pacueThl) [ DNEeKTPOHHBIN pecypc] : yueOHoe nmocodue / B.A. bonortiok, JI.A. Borio-
TIoK, A.I'. I'puns [u ap.]. — Dnexrpon. nan. — CI16.: Jlanpb, 2010. — 288 ¢. — Pexxum goc-
tyma: http://e.lanbook.com/books/element.php?pll id=534
3. boponun, A.H. DneMeHTapHbIil KypC TEOPUU BEPOSITHOCTEN U MAaTEeMaTUYECKON CTaTH-
CTHKH [DNeKTpoHHBIH pecypc] : yuebHoe nocodue. — nextpoH. aaH. — CII6.: Jlans, 2011. —
255 ¢. — Pesxxum pocryma: http://e.lanbook.com/books/element.php?pll id=2026

12.2. JlomoyIHUTENbHAS JTUTEpaTypa
Cemectp 1

1. Marasunnukos JI.W. Tlpaktukym no nuddepeHunansHoMy Hcuucienuno: Yueonoe nocooue / JI.U. Mara-
3UHHUKOB, A.JI. MarasunHukoB; MunucTepcTBo oOpasoBanust Poccuiickoit denepanun, ToMckuil rocynapcTBeH-
HBII YHUBEPCUTET CUCTEM YIPABICHUS U pafuoueKTpoHUKu. - Tomck : TYCVYP, 2007. - 212 c. (100 3k3.).

2. Mara3unnaukoB JL.U. Beicmas maremarunka. Beenenue B Marematudeckuii ananms. Juddepeniuansaoe
ucumciaenue: yueonoe nocodbue / JL.U. Marasunnukos, A.JI. MarasunankoB; MunnctepctBo obpazoBanust Pocenii-
ckoit Denepanmn (M.), TOMCKHI TOCYTapCTBEHHBIH YHHBEPCUTET CUCTEM VIPABICHUS H PATUOIECKTPOHUKH
(Tomck). - Tomck : TMITJIO, 2003. - 191c. ( 154. 3x3.)
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http://e.lanbook.com/books/element.php?pl1_id=2026

Cemectp 2

1. EnsuoB A.A. UuterpansHoe ucuncnenne. Jnddepennmansubie ypaBHeHus : yue6Hoe nocobue / A.A.
Enbuos, T.A. EnsuoBa; ®enepaibHoe areHTCTBO 1Mo 00pa3oBanuio, TOMCKHil rOCyAapCTBEHHbIH YHUBEPCHTET
CHCTEM YMpaBieHus ¥ paanoanekTpoHuki. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3x3.) ‘

2. EnbuoB A.A. Beicimas matematuka II. [IpakTHKyM 1o MHTErpajbHOMY MCHMCIEHHIO H Au(QepeHImans-
HbIM ypaBHeHHAM : yueGHoe mocobue / A.A. Emios, T.A. Ensuopa ; ®enepanbHoe areHTCTBO 1Mo 00pa3oBaHMIO
(M.), ToMckuii rocyapCTBEHHBIH YHHBEPCHTET CHCTEM YINpaBieHHs W paanodeKTpoHukH (Tomck). - Tomek: TV-
CVP, 2005. - 204 c. (280 3k3.)

3. MarasunnukoB JI.W. Beicinas matematuka I1I. @yHKIMH KOMIIEKCHOTO TiepeMeHHoro. Pabl. MnTe-
rpanbHble npeoGpa3oBanus: YueGHoe nocodue / JI.WU. MarasuHHHKOB; MHHHCTEPCTBO 06111ero # npod)eccHoHaNb-
Horo o6pasoBanus Poccuiickoit @enepauun, ToMCKHit rocy1apcTBEHHbII YHUBEPCUTET CUCTEM YNpaBJIeHHA U pa-
JHO2NEKTPOHUKH — 2-¢ 1311, - Tomek: TYCVP, 2002. - 206 c. (289 k3.).

Cemectp 3

1. MarasunnukoB JI.W. Beicmas matematuka I1I. @yHkumn koMniekcHoro nepeMeHHoro. Pssr. Mute-
rpanbHble npeobpazopanus: YueGHoe nocobue / J.U. MarasnnuukoB; MunuctepcTBo o6iero u npodeccuonans-
Horo o6pasoBanus Poccuiickoif ®enepatin, ToMcKkHil rocyapcTBEHHbIH YHHUBEPCUTET CHCTEM YNPABIIEHHUA U pa-
JIMONIEKTPOHUKHM — 2-€ u3ll. - Tomck: TYCVP, 2002. - 206 c. (289 3x3.).

2. Marasunnukos JI.W. Beiciias marematnka IV. Teopus BeposaTHocTedt : yueGHoe nocobue 11 By30B /
JI.LW. Mara3uHHUKOB; MHHHCTEPCTBO 06pa3oBaHus Poccuiickoii ®enepauuu (M.), TOMCKHii rocyaapCTBEHHbIH
YHUBEPCHUTET CHCTEM yNpaBJIeHUsA U panno3ekTponuku (Tomcek). - 2-e u3a., nepepal. u aom. - Tomck : TYCVP,
2000. - 151 c. (175 ak3.)

12.3. Yue6Ho-MeToan4eckne nocobus u TpebyemMoe mporpaMMHoe oGecrneyeHue.
TpakTHuecKHe 3aHATHSA NPOBOJAATCA MO Y4EOHBIM MOCOOHAM:

1. Marasunsnukos JLU. [Tpaktukym no audpdepenumansHoMy ucuncnennio: Yue6noe nocodue / JILU. Mara-
3UHHUKOB, A.JI. MarazunuukoB; MunuctepctBo oGpazoBanus Poccuiickoit ®enepauun, Tomckuii rocynapcTaeH-
Hblil YHHBEPCUTET CHCTEM YNpaBJIeHUsA U PaaHOdNeKTPOHUKH. - Tomck : TYCVP, 2007. - 212 c. (100 3k3.).
3aanHnsi HA KOHTPOJAbHBIE Pa60Thl H HHAHBHAYAIbHbBIE 321aHHSI IPHBEAEHBI B KAXKIA0OM H3 C/1eYIOMIHX
yueGHbIX nocobmii:

1. Ensuos A.A. Unterpanshoe ucuncnenue. JJuddepenunansubie ypaBHeHHs: ydeGHoe mocobue / A.A.
Ensuos, T.A. EnsuoBa; denepansHoe areHTCTBO 10 06pa3oBanmio, TOMCKHMIi rocy1apcTBeHHbIH YHUBEPCHTET CHC-
TEM YNpaBleHHs H paanodNeKTpoHuKH. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3x3.)

12.3 IIporpamMMmHoOe oGecnedeHne

Cucrems! nporpammupoBanust Mathcad, Matlab, Maple, Mathematica, MathematicaPlayer,
Adobe Acrobat Reader 9, PDF-XChange Viewer. CictemMa IHCTaHIIMOHHOTO 06pa3oBaHus
MOODLE jutst conpoBOX/ICHHS CAMOCTOSTENBHO paboThl CTYyICHTOB (METOAMUECKHE MaTepHa-
JIbI: TEKCTOBBIE, ayIHO ¥ BHAeO(alIbl, IEMOHCTPAIUH, HHIUBHIyaIbHbIE 3a/IaHUs U T.1.).

12.4 Ba3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H OHCKOBbIE CHCTe-

MBI

13. MaTepuaibHO-TeXHHYECKOe 00ecredeHHe JHCIHNINHbI:
Bo3moxxHOCT paboTaTh B KOMIIBIOTEPHOM KJIAacCe M3 pacuéra OJIMH KOMIIBIOTED Ha CTYAEHTA.
JleKIIMOHHBIE ayUTOPHHU, OCHANIEHHBIE TEXHUKOH ISl My IbTUMEIUHHBIX IIPE3EHTaLIHM.

v/ét"v/
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Ipniosxenue 1
Ipuioxenne Kk paboyeii nporpamme
depepanbHoe rocyaapcTBeHHoe blogkeTHoe obpa3oBaTenbHOe yYpexxaeHne BbiCLero
npodeccuoHanbHoro obpasosaHua ‘

«TOMCKMM FOCYAAPCTBEHHbIV YHUBEPCUTET CUCTEM YIPAB/IEHUA W PAOVOINEKTPOHUKN» (TYCYP)

YTBEPXK/IAIO
IpopexTop 1o y4e6Hoii padore
M. E. TpoaH

«__» 2016r.

®OH/L OLEHO4HBIX CPELCTB 110 YYEEHOM ANCUMNI/IMHE

MATEMATWKA 1

(NONHOE HaMMEHOBAHME Y4eBHOM ANCUMNANHBI UM NPAKTMKY)

3
YpoBeHb 0CHOBHO 06pa3oBaTe/ibHO NPOrpamMmmbi —bakanaspuar

Hanpagenexue nogrotoBku 11.03.03 «KOHCTPYMPOBAHWE U TEXHONOTUA 3NEKTPOHHbIX CPEACTB»
NMpodunb: «MPOEKTUPOBAHUE U TEXHO/OTUA PaANO3NEKTPOHHbIX CPEACTE?

dopma obyyeHuna ouyHas

®akynbrer PKP (paaMOKOHCTPYKTOPCKMIA dakynoreT)

Kadeapa: KWIMP (kapeapa KOHCTPYMPOBAHUA U NPOM3BOACTBA pazaumoannaparypb!)

Kypc 1,2 Cemectp 1,2,3
YyebHbiti nnaH Habopa 2013, 2014 ropa.

3ayver 3 cemecTp [Aund. 3aueT He NpesyCMOTpeH

3k3ameH 1, 2 cemecTp

Tomck 2016
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1 BBeaeHue

®onp oneHouHbIx cpeAcTB (POC) sBasieTcs NpUIIOKEHUEM K paboyel mpo-
rpamMMe JTUCHUIUIMHBI (TPAKTUKU) U TMPEJCTaBISET COOOM COBOKYMHOCTH KOH-
TPOJIbHO-U3MEPUTEIbHBIX MaTEPUAIOB (TUIOBBIC 3a7auM (3aJaHus1), KOHTPOJIbHbBIC
paboThI, TECTHI U JAP.) U METOJOB UX HCIOJIL30BaHUsA, MPEIHA3HAYCHHBIX IS U3-
MEpEHUS YPOBHS JOCTHKEHUS CTYACHTOM YCTaHOBJICHHBIX PE3yJIbTaTOB O0OYUECHHUS.

®OC no gucuuiuiHe (MPaKTUKE) UCHOJIb3YETCs IPU MPOBEACHUU TEKYIIETO
KOHTPOJISl yCIEBAEMOCTH U POMEKYTOUHOM aTTECTAllUU CTYAEHTOB.

[lepedenn 3aKkperyieHHBIX 3a AUCIUIUIMHON (ITPAKTUKON) KOMIIETCHIIMA MpH-
BeJcH B Tadmuurie 1.

Tabnuua 1 — [lepeyeHb 3aKpenJieHHbIX 32 IMCHUTIMHON KOMIIETEHIM I

Kon @opMyIMPOBKAa KOMIIETEHIIMH | JTanbl GOPMUPOBAHUS KOMIIETEHIY
OIIK-1 CMOCOBHOCTL NPeACTaBATh a-qveKBaTHy*o I[OJ'DKGH 3HATD oCHOBHBIE NOHATHUS U METOABI P&
COBPEMEHHOMY YPOBHIO 3HAHNM HAy4HYI0 IICHHS 337124 MaTeMaTHYeCKOTO aHajn3a, OOBIKHOBEH-

KapTUHY MUPa Ha OCHOBE 3HAHWS OCHOB- HBIX TuQ(epEHIMATbHEIX YPABHEHAH, TEOPHH ()yHKIT

HbIX NMONOXEHNN, 3aKOHOB M METOAOB €C- | kOMILIEKCHOI IIEpEMEHHOM, TEOPUH BEPOATHOCTEN U M

TECTBEHHbIX HAaYK 1 MaTEMaTUKN. TEMAaTUYECKOH CTATHCTUKHU MCIIONB3YIOMNXCS IPU U3Y

OHK-Z CrnocobHOCTb BbISIBNSATb ECTECTBEHHOHA- YeHH O0IIETEOPETHIECKUX U CIICITUATIBHBIX JHCIIUTLIE

YYHYIO CYLLHOCTb Npo6/ieM, BO3HMKAOLLMX
B XoAe npoheccroHanbHoM AesTensbHo-
CTWN, NpuBNeKaTb Anga nx peeHna cooT-

BETCTBYIOLLMIA HDU3NKO-MaTEMATUYECKMUI
annapar. IpU HEOOXOAMMOCTH MaTEMAaTHIECKOMN JINTEPATYPOH

I[OJ'DKGH BJIAJICTh meTonamMu pelIeHHs 3a1ad Mz
TEeMaTHYECKOTO aHaIN3a, Ju(HepeHInaaTb-HOTO U HHTE
IpaJIbHOTO MCUYHMCICHUH, TU(PepeHIIMaTbHBIX ypaBHe-
HUH, Teopud GYHKIUH KOMIUIEKCHOW MTEpEeMEHHOM, Tec
PpHH BEepOSTHOCTEH W MaTeMaTHIECKON CTaTHCTHKH.

Y B UHXKEHEPHOMU [IPAKTHKE

I[OJ'DKGH YMCETD npuMeHAT> MATEMATHIECKUE ME
TOJIBI JUIS PEINCHHUS IPAKTUYECKHUX 3a/1a4 U TI0JIb30BATE

2 Peasin3anusa KOMIEeTEHIUH
1 Komnemenyus OIIK-1

OIIK-1: cnoco6Hoctb npeacTaBiATb afeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HaHWI Hayu-

HYI0 KapTMHY MMpa Ha OCHOBE 3HaHUSI OCHOBHbIX MOJIOXXEHWUI, 3AaKOHOB U METOAOB ECTeCT-
BE€HHbIX HAYK U MaTEMATUKM.
Jns  dopMHpOBaHUS KOMIIETCHIIMM HEOOXOAWMO OCYIIECTBUTH PSA AITAamoB. OTambsl (HOPMUPOBAHUSA

KOMIIETCHU WU, MMPUMCHACMBIC IJI1 3TOI0 BHU/bI 3aHATUN U HCHOJIb3YEMbIC CPEACTBA OLICHMBAHUSA MPCEACTABICHBI B

Tabuuie 2.
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Taéauua 2— Iransl popMUpPOBaHUS KOMIIETEHIIUM W UCIOJIb3yeMble CPeICTBA
OllcHUBAHUA

1. Cocras 3HaTh YMmerh Baagetrns

YMeer NpuMeHATh 3Ha-
HUs U3 o0jacTu
MaTEeMaTHYeCKOTO aHAIIU-
3a, U epeHITaITBHOTO
Y UHTETPAILHOTO MCUHUC-
neHuit, nuddepeHImansb-

Biageetr ocHOBHBIMU
MCTOJaMH PCIICHUA 3
124 MaTeMaTHIeCKOT'
aHanm3a, TudepeHir

3HaeT OCHOBBI MaTeMa-
THYECKOI'0 aHAJIN3a,
OOBIKHOBEHHBIX JTU (-
(bepeHIHATbHBIX YPaB-

Conepxanue 3Ta-
NnoB

HEHHIA, TeOpUn PyHK-
UK KOMILJIEKCHOH IIe-
PEMEHHOH, TEOPUU Be-
POSITHOCTEM M MaTeMa-
TUYECKOM CTAaTHCTHKH,
UCIIOJIB3YIOUIUXCS TIPU
U3Yy4EeHUH ol1eTeope-
THYECKHUX U CIICIAITh-
HBIX JTHUCIUILIMH U B
WH)XEHEPHOU MpaKTUKE.

HBIX YPABHEHUH, TEOpUHU
(GYHKIMH KOMIUIEKCHOM

IIEPEMEHHOM, TEOPUH Be-

POSITHOCTEM, MaTeMaTu-
YeCKOM CTaTUCTHKH, CO-
OTBETCTBYIOLIUHN MaTe-

MAaTHYECKUN anmnapar JJist

OCBOCHMUS APYIUX AUC-

LUIUINH, IPEyCMOTPEH-
HBIX Y4€OHBIM IUIAHOM, U

penrenus npodeccro-
HaJbHBIX 3a/1a4.

aJIbHOI0 ¥ UHTETPalb
HOT'O MCUHCJICHUH,
nuddepeHITaTbHBIX
YpaBHEHUH, TEOPUU
(GYHKIIMI KOMILIEKCH
IIEPEMEHHOM, TEOPUHU
BEPOSITHOCTEM, Mare-
MaTHYE€CKOM CTATUCTY
KH M COOTBETCTBYIOL]
MaTeMaTUYECKUM arl
paTom.

Buanl 3ansaTuit

o Jlexiuny,
e IIpakTnueckue
3aHATHS,

e KoHcynbranuu;
e (CamMocTrosTenbHas
paboTa CTyAeHTOB

e [IpakTnyeckue
3aHTHUS,

e KoHcynpranmu;

e BrimonHeHne
JIOMAIIHETO 3aJIaHus,

e (CamocrosTenbHas
paboTa cTyIeHTOB

e [IpakTuueckue
3aHATHS,

e KoHcynpranmy;

e BrmomaHeHue
WHIUBUTYaJIbHOTO
3aJIaHuA;

e (CamocrosTeNbHas
paboTa CTyIeHTOB

Hcnoab3yembie
CpeacTBa OLCHU-
BaHMS

e KoHTposbHas
pabora;

e OrtBer Ha
KOJIJIOKBUYME;

e DK3aMeH

e KontponbHas pabora;

e Odopmienue
JIOMAIITHETO 3aaHus;

e KoHcnekr
Marepua’a,
BBIHECEHHOTO Ha
CaMOCTOSTEIILHYIO
paboty

e DK3aMeH

e KontponbHas
pabora;

e  Odopmienue u
3aIuTa
WH/IMBUIYaJIbHOTO
3a/laHus;

e DK3aMeH

O6IIII/IG XapaKTCPpHUCTUKU IoKazarelie u KPUTCPUCB OLCHUBAHHNSA KOMIICTCHIIMN Ha BCEX dTalax MPUBCACHbI

B TabymIE 3.

Tabonuua 3 — O0mue XapakTepucTUKN NoKAa3aTe/ied U KpUuTepren

OIICHUBAHUA KOMIICTCHIIMHA 110 dTallaM

Iloxka3atenu n
KpHUTEpHUH

3HaTh

YMmerhb

Baagers

OTau4HO (BBICO-

O0agaeT CHCTEMHBIMHU

OO0agaeT qramna3soHoOM

KoHTponupyeTt BbINOJI-
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HSEMYIO paboTy, Ipo-
BOJIUT OLICHKY BBITIOJN-

n FJIy6OKI/IMI/I 3HaAHUsIMHU
B Mpeiesiax u3y4yaeMon
JUCHUITJIIMHBI C IIOHU-
MaHUEM TPaHHUIL IPHUMe-
HUMOCTH

MIPAaKTUYECKUX YMEHUH,
TpeOyeMBbIX JIJIsl Pa3BH-
THUSI TBOPYECKHX pelIe- HEHHOH paboThI, MOJTU
HUH, a0CTparupoBaHus dbunupyer sTansl  pa-
pooiem OOTHBI

KHH YPOBEHb)

Ob6nagaer quanazoHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMBIX IS peliie-

OO0OagaeT 3HAHUSIMH
OCHOBHBIX ITOHATHH Ha
YPOBHE ONPEACICHUN U

Onepupyer OCHOBHBIM
METO/IaMH pELICHUS 3a

Xopomuo (0a3oBblii 71a49 ¥ UCCIICIOBAHUMN

YPOBEHbB) B3aUMOCBSI3CH MEKITY HYSI TUTIOBBIX 337134 C
HHUMH B TIpeeriax u3y- dJIEMEHTaMU HCCIIe10-
4aeMO# TUCIUTUINHBI BaHHS
Ob6nanaeT 3HAHUAMU Obnanaer OCHOBHBIMHU Paboraer nmpu npsMom
Y10BJ1€TBOPH- OCHOBHBIX MTOHSATHH HA yMEHUsIMH, TpeOye- HaOJIOICHUU U KOHTPC

MBIMHU JJIs1 BBIITOJIHCHU S Je
IMPOCTBIX 3aa4

YPOBHE HAa3BAHUU U
0003HaYeHMH, ajaro-
PUTMOB PEIIICHUS TUIIO-
BBIX 3a7a4

TeJbHO (MOPOro-
Bblil YPOBEHb)

qDOpMyJ'H/IpOBKa IoKa3arelie u KPUTCPUCB OLICHUBAHUA ,Z[aHHOI>‘I KOMIICTCHIIUU IIPHUBCACHA B Ta6J'II/II_[€ 4.

Taﬁ.ﬂuua 4 — Iloka3aTeu " KPUTECPHUH OICHUBAHNA KOMIICTCHIIUHN HaA ITamnax

Ioxka3zarenun u
3HaThb YMerhb Baanernb
KpUTEepHuH
e CcBOOOIHO ONIEPUPYL
® packpsiBaeT METOJIaMHU
CYIIHOCTh e CBOOOIHO U3y4yaeMou
MaTeMaTHYeCKUX MIPUMEHSIET METOIBI JUCHUATIIAHBI;
TIOHSITHIA, TTPOBOJTUT peleHus 3aaa4 B e  OpraHusyeT
UX XapaKTePUCTUKY; HE3HAKOMBIX KOJIJICKTHBHOE
® aHAU3HPYET CBSI3U CUTYaIHSIX; BBITIOJIHCHHE
OT1iu4HO (BBICO- MEXTy Pa3TMIHBIMH yMeer paGoTsl,

KHii yPOBEHb) MaTeMaTHYeCKUMHU MaTeMaTHYECKH 3arparvuBaronei
MOHATUSMH, MOKa3arh U3y4aeMyro
000CHOBBIBAET apryMEeHTHPOBAHO JTUCIUILTAHY;
BBIOOD JI0Ka3aTh MOJIOKEHUSI | ¢  CBOOOIHO BIIaJIEET
MaTeMaTHYeCKOrO n3ydaeMoit Pa3HBIMH CIIOCO0aNV
METO/1a, TUTaH, dTaIlbl JUCITUATITAHBI. PEICTaBICHUS
pelIeHUs 3a1a49H. MaTeMaTU4eCKOU

UHpOpMaLUH.

JaeT ONpeeNIeHuUs CIIOCOOEH pa3IN4NTh | ® KPHUTHUYECKH

OCHOBHBIX ITOHATHI CTaH/IapPTHBIE U OCMBICITHBACT

Y TIPUBOJIAT HOBBIC CUTYaIUN MONTyYeHHBIC 3HAHN
Xopomo (6230Bbiii MIpUMEPHI nx. IIPY PELICHNN 331a4; | e crmocoOeH paboTarh

MIPUMEHECHUS, yMEET KOPPEKTHO B KOJIJICKTHBE,

YPOBEHB) MMOHUMAET CBSI3U BBIpaXKaTh U 3a71a41 KOTOpOro

MEXy pa3TUIHBIMU apryMEeHTHPOBAaHO 3aTparuBaroT

MTOHSTUSIMH, 000CHOBBIBATh U3y4aeMyro

apryMEeHTUPYET TTOJIOKCHHS TUCITUTLTAHY.
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BBIOOp MeTOa
peLIeHus 3aa4H;

® COCTaBJIACT ILJIaH

peLIeHUs 3a]1auH.

HA3y4aeMon
JUCLUTIIINHBL.

Yanosiersopu-
TeJbHO (IOPOro-
Bblil YPOBEHb)

® BOCIPOHU3BOIUT

OCHOBHBIE (haKTHl,
uJieu;

® pacCro3Hact

OCHOBHBIE
MaTeMaTHYECKHe
OOBEKTHI;

® 3HACT aJIrOPUTMBI

PCUICHUA TUITOBBIX
3aja4.

® yMeeT IPUMEHSTh
AJITOPUTMBI PEIICHUS
TUIOBBIX 3a7a4 Ha
MPAKTHUKE;

e ymeeT paboTarh co
CIIPABOYHOM
JIUTEPATypOu;

e yMmeeT 0OpPMIIATH
pe3ynbTaThl CBOECH
paboTHI.

MOJIIEPKUBACT
pa3roBop Ha TEMbI
H3y4yaeMou
JUCUUTLITAHBI;
BJIa/ICET OCHOBHOM
TEPMHUHOJIOTHEN
H3y4yaeMou
JUCIUTITUHBI.

2 Komnemenyus OIIK-2

OIIK-2: crnocoOHOCTh  BBISIBISATH  €CTECTBEHHOHAYYHYIO

CYIIHOCTb HpO6J'I€M,

BO3HHUKAIOIINX B XOAC HpO(l)eCCHOHaHBHOIﬁ ACATCIIBHOCTH, IIPUBJICKATL I HX PCUHICHUA

COOTBETCTBYIOIIUN (PHU3UKO-MATEeMAaTUYECKUI ammapar.

Jdnst  hopMHpOBaHUs KOMIIETEHIMM HEOOXOIUMO OCYIIECTBUTH PSJ ATaroB. OTambl (OPMHUPOBAHHUS

KOMIIETCHUI WU, MPUMCEHACMBIC JJIA 3TOI0 BUJbI 3aHATHH U HCIOJIb3YEMBIC CPEACTBA OLICHMBAHUA NMPCACTABICHLI B

Tabmure 5.

Tabauna 5— Iranbl popMHUPOBAHUSA KOMIIETEHIMH M UCIOJIb3yeMble CPeICcTBA

OICHUBAHUA

2. CocrTaB

3HaTh

Ymernb

Baanern

Copepxanue 3Ta-
1noB

3HaeT OCHOBBI MaTeMa-
TUYECKOTO aHAJIN3a,
OOBIKHOBEHHBIX JH(]-
(bepeHInaIbHBIX ypaB-
HEHHH, TeOpUn PyHK-
U KOMILIEKCHOI Ie-
PEMEHHOM, TEOpUH Be-
POSITHOCTEN U MaTema-
TUYECKOM CTaTHCTHUKH,
UCTIONB3YIOIIUXCS TIPH
u3y4eHHit oduiereope-
TUYECKUX U CIeLNab-
HBIX TUCIMILIMH U B
WHXEHEPHOU MpPaKTUKE.

YMeeT npuMeHATh 3Ha-
HuUs U3 obnactu
MaTEMaTHYECKOI0 aHaJIN-
3a, U PepeHITnaIbHOTO
U UHTETPAJIbHOTO UCUUC-
JeHuit, quddepeHnnanb-
HBIX YpaBHEHUH, TEOPUU
(GyHKIUH KOMIIEKCHOMN
NIEPEMEHHOM, TEOpUH Be-
pOSITHOCTEM, MaTeMaTH-
YECKOM CTaTUCTHKH, CO-
OTBETCTBYIOLIMI MaTe-
MaTUYECKHI anmapar Jyis
OCBOEHUS APYTUX JIHC-
LUIUIMH, IPETyCMOTPEH-
HBIX Y4EOHBIM IJIAHOM, U
penrenus npodeccuo-
HaJbHBIX 3a/1a4.

Brnaneetr ocHOBHEIMU
METOJAMHU PELICHUS 3
Jla4 MaTeMaTH4ECKOT(
aHanmu3a, TudepeHir
aIbHOT'O ¥ MHTETPAIb
HOT'O MCUHCJICHUH,
b depeHINaTbHBIX
YPaBHEHUH, TEOPUH
(GYHKIIMI KOMITJIEKCH
NIEPEMEHHOM, TEOPUHU
BEPOSATHOCTEH, MaTe-
MaTUYECKON CTATUCTY
KH U COOTBETCTBYIOII
MaTEMaTUYECKUM aIlll
paToM.
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Buanbl 3anaTuit

o Jlexuuuy,
e IIpakTnyeckue

3aHATHS,

e KoHcynpranuu,
e (CamocrosgTenbHast

paboTa CTyAeHTOB

e [IpakTuyeckue

3aHATHS,

e Koncynpranumu,
e BrimonHenue

JIOMAIITHETO 3a0aHus,

e (CamocrosTenpHas

paboTa CTyJIeHTOB

e [IpakTnyeckue
3aHATHS,

e Koucynpranmu,

e BrimogHeHnne
WHIUBUTYaJIbHOTO
3aJIaHuA;

e CamocrosTeNnbpHas
paboTa CTyIeHTOB

Hcnoab3yembie
CpeaCcTBA OLlCHU-
BaHUA

e KourtponbHas

pabora;

e OrTBer Ha

KOJITIOKBUYME,

e DK3ameH

e KouTponbHas paboTa;
e Odopmienue

JOMAIIHETO 3aaHusd,

e KoHcrekr

Marepuania,
BBIHCCCHHOI'O Ha
CaMOCTOSITEIILHYIO
paboty

e DK3aMeH

e KoHTposbHas
paborta;

e  Odopmienue u
3aIuTa
WH/IMBUTYAJIEHOTO
3a/laHus;

e DK3aMeH

O6H_II/IC XapaKTCPpUCTUKHN Mokasareyei u KPUTCPUEB OLICHUBAHUA KOMIICTCHIIMN Ha BCCX dTanax NpuBEACHBI

B TaOIHIE 6.

Tabonuuma 6 — O01mue XapakTepuCTHKH NOKAa3aTeJied 1 KpUTepuen

OICHUBAHHUA KOMIICTCHIIMH 110 dTalmamM

Iloxka3atenu n
KpUTEpUH

3HaThH

YMmerh

Baagers

OT1an4HoO (BBICO-
KHH YPOBEHb)

O6nagaer cucTeMHbIMU
U TITyOOKUMU 3HAHUSAMU
B [IpEJIeNIax U3y4aeMou
JUCLUTUIMHBI C TIOHU-
MaHHEM I'paHUIl IpUME-
HUMOCTH

OObnanaer quana3oHOM
NPaKTUYECKUX YMEHUH,
TpeOyeMbIX JUIsl pa3BU-
THUSI TBOPYECKHX pellie-
HUM, abcTparupoBaHus
npodiem

KonTtpomupyet BbIo-
HSIEMYI0 paboTy, Ipo-

BOJIUT OLICHKY BBINOJI-
HEHHOI paboThI, MOJIU
¢uuupyert stansl pa-

00THI

Xopoiuo (0a30BbIi

O6namaeT 3HaAaHUSIMU
OCHOBHBIX ITOHATHH Ha
YPOBHE ONPEACICHUN U

O6nanaer quana3zoHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBbIX IS periie-

OnepupyeT OCHOBHBIM
METO/IAMH pEUICHUs 3a
JTa4 U MCCIIeJOBaHUH

YPOBEHbD) B3aMMOCBS3EH MEXKIY HUS TUIOBBIX 3334 C
HUMU B TIpEJIeIIax H3y- SIIEMEHTAMHU UCCIENO0-
YaeMOU JUCIATLUIAHEI BaHUs
OO0OmmagaeT 3HAHUSIMH O0agaeT OCHOBHBIMH PaboTaeT npu npsimom
Y10BJ1€TBOpH- OCHOBHBIX ITOHATHH Ha yYMEHUSIMH, TpeOye- HAOIIOIEHUU ¥ KOHTPC

TeJbHO (IOPOro-
Bblil YPOBEHb)

YpPOBHE Ha3BaHUU U
0003HAUCHMH, aNro-
PUTMOB PELIECHUS TUIIO-
BBIX 3314

MBIMMU JIS BBITIOJIHEHU S
MPOCTHIX 3ada4

Je

(DOpMy.]'H/IpOBKa IoKa3arelie u KPUTCPUCB OLICHUBAHUA I[aHHOﬁ KOMIICTCHIIUU IIPpHUBCACHA B Ta6J'[I/IH€ 7.
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Taéauna 7 — Iloka3aTeu 1 KpUTEPUH OLEHMBAHUA KOMIIETCHIIMM HA dTAanax

Iloxka3atenu n

Xopoiuo (0a30BbIi

MMPUMCHCHUSA,
IIOHHUMACT CBA3U
MCKAY pa3JINIYHbIMU

IIpH pEILLIEHUH 3a/1a4;
YMEET KOPPEKTHO
BBIPAXKATh U

3HaTh YmMmerTh Baagers
KpuTepun
CBOOOIHO ONEPUPY«
pacKpbIBacT METOIaMHU
CYIIHOCTb CcBOOOIHO U3ydaeMoi
MaTeMaTHYeCKHUX MIPUMEHSET METO/IBI JACIUATIINHEI,
MOHSATHUH, TPOBOIMT pellIcHMs 3a/1a4 B OpTraHHU3yeT
UX XapaKTePUCTHKY; HE3HAKOMBIX KOJIJICKTUBHOE
aHAJIM3UPYET CBSI3U CUTYaIUsX; BBITTOJTHEHNE
OT1iu4HO (BBICO- MEXTy Pa3IMIHBIMH yMeer paboTsl,

KHii yPOBEHD) MaTeMaTn4eCKUMH MaTeMaTHYECKU 3arparvBaroIei
MTOHSATUSMH; II0Ka3arhb 1 U3y4aeMyro
000CHOBBIBAET apryMEHTHUPOBAHO JTUCIUTUTHHY;
BBIOOD JIOKa3arh IT0J0KCHUS CcBOOOJHO BIIaicCT
MaTeMaTHIECKOrO U3y4aeMoi pasHbBIMH CIIOCOOaN
METO/1a, IUIaH, dTalbl JUACITATIIIMHEL. IpeCTaBICHUS
peLICHHS 3a1a4H. MaTeMaTH4€eCKOM

nHpopmaruu.
JIaCT ONpPECIICHHUS
OCHOBHBIX ITOHSTHI CIOCOOCH pa3IuunTh
U TIPUBOINT CTaHJAPTHBIC U KPUTHYECKH
IPUMEPBI UX HOBBIC CUTYAIHH OCMBICIIHBAET

MOJTy4YeHHbIC 3HAHN
criocoOeH paboTars
B KOJUIEKTHBE,

3aady.

paboTHI.

YPOBeHb) TIOHATUAMH; apryMEHTHPOBAHO 3a/1a41 KOTOPOro
apryMeHTHpYeT 000CHOBBIBATH 3aTparuBaroT
BBIOODP MeTOa TTOJIOKEHHS H3y4aeMyro
pelIeHUS 3a/1a4H; U3ydaeMoii JUCHUTITHHY.
COCTABIISIET [UTaH JMCLUIIINHBL.
peIIeHUs 3a/1a4u.
BOCIIPOM3BOJUT yMEET MPUMEHSTh
OCHOBHBIC (haKTHl, AJITOPUTMBI PEIICHUSI TIOJIEPKHBAET
niaeu, TUITIOBBIX 3a1a4 HA paBrOBOp Ha TECMbI
Y10Ba€eTBOpPH- pacro3Haer HPaKTHKE; U3ydaeMoii
OCHOBHBIC yMmeet paboTarh co JMCLUILTAHBL;
TeJbHO (IMOPOro- 9 .
" MaTeMaTHYeCKUe CIIPAaBOYHOMN BJIaJICET OCHOBHOM
BbIii ypOBeHD) 00BEKTBI; JIUTEPaTypoi; TEPMHHOJIOTHEH
3HACT AITOPUTMBI yMeeT ohopMIIATh u3y4aeMon
PEIICHUSI THITOBBIX pEe3yIBTaThl CBOCH JACIUTITAHBL

3 TunoBble KOHTPOJIbHbIE 3aAaHUS

I[J'IH peain3aliui BbIHICTICPCYNCIICHHBIX 3a4a4 06y‘lCHHH HCIIOJIB3YHOTCA CICAYIOINUC MaTCpUuabl:
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- TUIIOBBIC KOHTPOJIBHBIC 3adaHUA HWJIW HWHBIC MaTCpHUaibl, HeO6XO£(I/IMBIe JJIs1 OLICHKH 3H21HI/II71, yMeHPIﬁ,
HaBbIKOB U (I/IHH) OIIbITa ACATCIIBHOCTU, XapaKTCPUIYIOIIUX 3TAIlbl q)OpMHpOBaHI/IH KOMHGTCHHHﬁ B Ipomnecce
OCBOCHUA 06p330BaTeﬂbHOﬁ nporpaMmabl, B COCTaBeE:

KonTpoannas padora:

Cemectp 1

Konrponbnas padora Nel «Havana ananuzay.

Kontponbhast pabora No2 «JluddepeHnnanbHOe HCUHCICHUE)

Konrpomnsnas pabora Ne3. «HeonpenenEHublil HHTErpam»

KonTponbaas pabota Ne4. OnpenenéHHbI HHTETpal U €0 MPUIIOKCHUS
Kontposbnas padota No5. «HecoOCTBEHHBIN HHTETpaA

HNuauBuayansHoe 3aganne «Vccnenosanue pyHkuuu. OTbICKaHUE HAUOOIBIIETO U
HAUMEHbBIIEro 3HaUYeHUI QYHKIIMY HAa 3aMKHYTOM MHO>KECTBE»

QI[N

Cemectp 2
1 | Kontponbhas padora Nel «Teopust pyHKIMI KOMIIJIEKCHOTO IIEPEMEHHOTO (/10 UHTE-
TPaJIOB)»

2 | Konrponbnas padora Ne2 «Kpatnbie nnTerpansl. KpuBonnHeiHbIE 1 TOBEPXHOCTHBIE
MHTETpaJIbl. DJIEMEHTBI TEOPUU TOJIS»

3 | KontponbHas padora Ne3. «/Iuddepennmansasie ypaBHeHUs iepBoro nopsiaka. Aund-
(depeHIaIbHbIe YPAaBHEHUS BBICIINX MOPSAAKOB, JONYCKAIOUINE NOHWKEHUE ITOPSIKa»
4 | KontponbHas padora Ne4. «/Iuddepennumanbapie ypaBHEHUS BBICIINX MOPSAKOB. Crc-
TeMbl 11 HepeHInaIbHBIX YPaBHEHHI

KonTponbHas padorta Ne5. «HuciioBble v (yHKIIMOHAIILHBIE PSABD)

Kontposbnas pabora No6. «OcoObie TOukr. BEI4eTsl U UX MPUITTOKEHUS

Cemectp 3

KonTponbnas paborta Nel «IIpeobpazoBanue Jlanmacay.

KonrtponbHas pabora Ne2 « MHTerpan pyHKIMN KOMIUIEKCHOTO TEPEMEHHOT0»
Konrponsnas pabora Ne3. «CnyuaiiHble cOOBITHS U OCHOBHBIE TOHATHUS TEOPUU BEPO-
ATHOCTEN»

4 | KontponbHast pabota No4. «CiyuaiiHble BETUYUHBD)

NupuBuayanbHoe 3aaanue «Psnpr Oypwe, unterpan Oypwe, npeodpazoBanue Oypbey»

a1

(op]

WIN[F-

TeMbl KOJLJIOKBUYMOB

Cemectp 1

[Ipenen, HenpeprIBHOCTD U AUPPEpEeHIUPYEMOCTh (PYHKIUH.
Cemectp 2

YucnoBsle 1 PyHKIIMOHAIBHBIE PSIBL.

Cemectp 3

WNHuTerpanbabie mpeoOpa3oBaHus.

BoblnoJiHeHHE JOMAIIHEr0 3aJaHu s

Cemectp 1

BBenenue B MaTeMaTHUECKUN aHAIN3.

ITocenoBaTeabHOCTD U €€ MPEaE.

[Ipenen hyukmmm.

[Mpenen pynkumu. MeToabl HAXOXKACHUS MPEIETIOB.

[Ipenen dyukmuu. [lepBoiii 3amevaTenbHBIN TPEIET U €T0 CICICTBUS.
[Mpenen pynkuuu. Bropoii 3amedaTenbHBIN IPEIe U ero CIeACTBHS.

ouhkwdE
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
217.

28.
29.

30.
31.

32.

HenpepsiBHocTh QyHKInn. Knaccudukanus Touek paspbiBa.
beckoneuHno Masbie 1 6€CKOHEYHO OOJbIHe (PYHKITUH.
[TpousBonnas u quddepeHnnan GyHKIum.

. [IpousBoubie u nuddepeHIanbl BICHINX TOPSAIKOB.

. AuddepenumpoBanre napaMeTpUIeCKUX U HESIBHO 33JaHHBIX (PYHKITUI.

. [IpaBuno Jlonurans.

. [TomHoOE MccnenoBanue PyHKIMK U IOCTPOCHUE TpaduKa.

. [Ipon3BogHas matpuna u ee crpoerue. Juddepenman ynkmuu. I'paguent. [Ipous-

BOJIHAs [10 HAIPABJICHUIO.

[TpousBoaubie u muddepeHnranb Beicmux nopsako. opmyna Telnopa.
['eomMeTpHUYEeCKHiI CMBICI TPOU3BOAHOMN. DKCTpeMyM (DYHKIIH HECKOJIBKUX MEPEMEHHBIX.
YcnoBHbli s3kcTpeMyM. HanMensbiiee 1 Hanbouibliee 3Ha4eHUs: yHKLUU B 00JIaCTH.
KounokBuym: Ilpenen, HenpepbIBHOCTE U JU(GepeHIMPYEMOCTh (GYHKIINH.
KommekcHsle uncia, pa3ianyHbie GOpPMbI 3aIIMCH KOMITJIEKCHBIX YHCEIL..

KomnuekcHast minockocts. Onepanuy Haji KOMIUIEKCHBIMU YHCIIAMHU.
[TocnenoBaTenbHOCTh KOMIUIEKCHBIX YMCEIL.

Teopema be3y. OcHoBHas Teopema anreopsl.

PaznoxeHne palMoHaIbHBIX IpoOel Ha 311eMEHTapHbIE IPOOH.

Heonpenenennsiit unrerpain. [Ipasuna unrerpupoBanus. [logsenenue nox 3uak augpde-
peHuana.

MeTton MHTErpupoBaHHusl 110 YacCTsM.

WuTerpupoBanue NpocTeninux apooei.

WHTerpupoBaHue palMoHAIbHBIX Jpo0ei, HHTerpupoBaHue (PyHKIMI, palnoHaIbHbBIX
OTHOCUTEJIbHO TPUTOHOMETPUUECKUX (PYHKIUH.

HHuTerpupoBaHue HEKOTOPBIX HUPPaLMOHAIBHOCTEH.

Onpenenénnbiii uurerpain. @opmyna Hetorona-JleltOHuma. 3aMeHa nepeMeHHbIX B ONpe-
JEJIEHHOM MHTerpasue. MeTo HHTErpUpOBaHUS 110 YaCTSM.

IIpunoxxeHus onpenenéHHOro HHTerpaia.

Hecob6cTBeHHbIE HHTErpalibl ¢ OeCKOHEYHBIMU NpesienaMu. HecoOCTBEHHbIE HHTETpaIbl
OT HEOTPaHUYEHHBIX (YHKIUIL.

TeopeMsbl cpaBHEHUS. AGCONIOTHAS M YCIOBHAsL CXOAUMOCTD. [IpU3HaKu CXOMMOCTH.

Cemectp 2

NS

o

~

9.

10.
11.
12.
13.
14.
15.

JIBOWMHOW MHTErpaJl, €r0 BEIYUCICHUE B IEKAPTOBBIX KOOPAMHATAX.

3aMeHa IEPEMEHHBIX B JBOMHOM HHTerpaie. [lepexos k moaspHbIM KOOPAUHATAM.
TpoWHOM MHTErpal, €ro BEIYUCICHNUE B IEKAPTOBBIX KOOPAUHATAX.

3ameHa nepeMeHHoO! B TpoiiHOM uHTerpaie. Ilepexona k mummHApruUecKoil u chepuue-
CKOM CHCTEME KOOPJIMHAT.

KpuBosnHeliHble HHTETPaJIbI 110 AJIMHE TYTH.

KprBonuHeliHbIe MHTErpaibl [0 KOOPAWHATAM. Y CIIOBHSI HE3aBUCUMOCTH KPUBOJIMHEH-
HOT'O MHTErpaia oT MyTH UHTErpupoBaHus. PaboTa BeKTOpHOro nosst BAob kpuBoil. ITo-
TeHIMaNbHbIe Mojsl. PoTop BekTopHOTro nosis. BocctaHoBIEHNE (PYHKIINH 110 €€ TOJIHOMY
muddepeHnmany.

IToBepXHOCTHBIE UHTETPAJIBI 110 TUIOMAIN TTOBEPXHOCTH.

IToBepxHOCTHBIE HHTErpaIbl IO KoopAuHaTaM. II0TOK BEKTOpHOTO 1M0JIs Yepe3 MOBEPX-
HOCTb. [[uBeprennus BekropHoro nojs. @opmyisl ['puna, Ctokca u OcTporpaackoro.
WX 3anuch B TEpMUHAX TEOPHUH TIOJISL.

HuddepennmanpHble ypaBHEHUS IEPBOTO MOPSIKA.

VYpaBHEHM € pa3aeNAOIUMUCS IEPEMEHHBIMH,

JIuHeitHble ypaBHEHUS.

YpaBHeHUS B MOJHBIX U depeHuanax.

YpaBHEHMS BBICHIMX NOPSAIKOB, TOIYCKAOIINE IOHKEHUE MOPS KA.

Teopust muHEHHBIX AU PepeHINATBHBIX YPaBHEHUH MOpsIKa N.

Cuctembl nudPepeHIaTbHBIX YPaBHEHUMN.
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16. Cuctembl TUHEWHBIX UG GEpEeHINATBHBIX YPaBHECHHUHN.

17. Yucnossie psaasl. CXOAUMOCTh U CyMMa psifia.

18. AbcomtoTHas 1 yciaoBHas cxonumocTs. Heo6xoaumoe yenoBue cxonumocti. CBOHCTBa
a0COIOTHO CXOSIIUXCS PSIOB.

19. Ilpusnaku abCOMOTHON CXOIUMOCTH.

20. 3nakouepeayrommecs psiibl, Ipu3Hak JleOHua.

21. ®ynkunoHaidbHbIe psiibl. O06IacTh CXOAUMOCTH.

22. PaBHOMepHas cxonumocTs. [Ipu3Hak Beliepmrpacca. CBoiicTBa paBHOMEPHO CXOISIITUX-
Csl pSJIOB.

23. Creniennblie psaabl. Teopema AGens. Pspa Teitnopa.

24. Psan Jlopana. IlpumeHeHne CTENIEHHBIX PSIOB.

25. KosstokBuyM: YwnciioBbie M GyHKITMOHATBHBIC PSIIBI.

26. Hynu ananutudeckoil pyHKIIHH.

27. OcoOble TOUKH, UX KJacCU(DHUKaIns.

28. Boruetsl. OCHOBHAsI TeopeMa O BbIUeTaxX. BerurcieHue BIYETOB.

29. IIpuMeHeHEe BHIYETOB K BHIYUCIICHUIO MHTETPAJIOB.

30. INousarue cirydaiinoro 3xcnepumMenTta. [Toustue coopiTus. Knaccudukarus coObITHI.
Oneparuii HaJy COOBITHSAMHU.

31. Ilousarue BepossTHOCTU COObITHSI. CTaTUCTHYECKOE, KIIACCHUECKOE.

32. I[lonsiTre BEpOSITHOCTH COOBITHS. 'eoMeTpuyeckoe 1 aKCHOMAaTHIECKOE OTPeIeTICHHIE
BEPOSATHOCTH.

33. YcnoBHBIC BEPOSTHOCTH. 3aBHCHMBIE i HE3aBUCHMBIE COOBITHS.

34. ®opmyna ymHOKeHUs BeposTHOocTeld. Dopmyrna crnoxkeHus BepostHoctel. Dopmyna
noiHoi BepositHocTu. Dopmyna baiieca.

35. Cxema ucnbitanuii bepnymiu. ®opmyna bepuynnu. HauseposTHeiiiee 4ncio nosipie-
HUA cOOBITUI B cxeMe bepHyn.

36. IIpocreiimuii (myaccoHOBCKUi) MOTOK coObiTuit. Dopmymna [lyaccona.

Cemectp 3

[TpeoOpa3oBanue Jlamnaca.

OcHoBHBIE CBOICTBa IpeoOpa3oBanus Jlammaca.
TeopeMbl mo100Ms U 3ara3IbIBaHUs.

Teopema cmemnienus. zo0pakeHre mporu3BOAHOM.
JuddepenunpoBanue n3o0paxxeHusl.
WuTerpupoBanue opuruHaia u u300paxeHus.

Teopema bopeus.

© N o g b~ w D PE

Pemenune nuHelHbIX U depeHnaTbHbIX YPAaBHEHHH ¢ MTOCTOSHHBIME KO3 QUIIUEeHTaMu
OTIEPALIMOHHBIM METOJIOM.
9. Uuterpanst droamerns.
10. Pemmenue cucreM uHEHHBIX qudQepeHInanbHbIX YPaBHEHUH C TOCTOSTHHBIMA
K03 GUIIIEHTaMH OIIePAIlHIOHHBIM METOJIOM.
11. UnHTerpanbHble ypaBHEHHUS.

12. PaznoxeHue GyHKIMU B TPUTOHOMETPHUECKU psinx Dypbe.
13. TloHsiTHE O CXOIMMOCTH B CPETHEM U CPEAHEKBAPATUIHOM.
14. DkcrpeManbHOE CBOMCTBO OTPE3KOB psia Dypebe.

15. Paznoxxenue B psan Oypbe 10 KOCHHYCAM M CHHYCaM.

16. KommnekcHast popma TpUroHOMETpru4eckoro psiaa Oypoe.
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17.
18.

19.
20.
21.
22.
23.

24.
25.
26.

217.
28.

29.

30.

31.

32.

33.

34.

KonnokBuym: NHTerpanbabie mpeodpazoBaHusl.
OnHomepHbIe ciiydaiiHbie BenuuuHbl. [loHsATHE CyyaliHON BEIMYMHBI U €€ 3aKOHa

pacnpezaeneHusl.

OpHOMEpHBIE TUCKPETHBIE CIIyYaliHbIE BEJIUYMHBL. Pan pactipenenenus.

DyHKIMSA pacnpeaeseHusl OJHOMEPHON CilydyalHOW BEJIMYMHBI U €€ CBOMCTBA.
[InoTHOCTB pacupeneneHus OJHOMEPHON CIIy4ailHOM BEJIMYMHBI U €€ CBOWCTBA.
Maremarnueckoe oxxunanue. Mona, MeauaHa, KBaHTHIIb CIIy4alHOM BEJIMYHHBI.
Hucnepcus ciaydaitHOM BeTuyuHbl. MOMEHTHI CilydyallHOW BeTMYMHBI. DYHKIIHS OJJHOTO
CIIy4ailHOTO apryMeHTa.

buHomMuaneHOE pacnpeneneHue.

Pacnpenenenue Ilyaccona.

IToxazarenbHOE pacnpeneseHue.

HopmanbHoe pacripenenceHue.

MHoromepHsli€ citydaiHble BeJIMunHbl. [[IoHsATHE IBYyMEPHOU TUCKPETHOU CIly4alHOM
BEJIMUMHBI U €€ MaTpula pacnpeneneHus. yHkuus pacrnpeneaeHus MHOrOMEPHOM
CJIy4ailHOM BEJIMYMHBI U €€ CBOKCTBA.

ITnoTHOCTH pacnpeneneHuss CUCTEMBI CIIy4aliHbIX BEJIMUUH U €€ CBOICTBA.
XapaKTepUCTUKH CBSI3H JBYX CIy4alHbIX BenuunH. KoBapuanus u koapduuneHt
koppesiiuu. HeoOxonumoe yciioBre He3aBUCUMOCTH ClTydalHbIX BelinunH. CBOWCTBA
ko3 unmenrta koppensauuu. [lousatue perpeccun.

[Tonsitue Be16OpkH. [Ipocreiime ciocoOsl 00paboTKK BEIOOPKU. DMIUPHUYECKas
GbyHKIUS pacnpeneneHus. BelOopouHble mapaMeTphl pacipeesieHus..

[TonsiTHe OIleHKH YUCIOBOTO TTapameTpa. TpedoBaHus K orneHke. O1eHka
MaTeMaTH4eCKOTO 0KUJIaHUS U TUCTIEPCUH.

[TonsiTve 0 noBepUTENbHOM MHTEpBaieE. [locTpoeHne 1OBEpUTENBLHOTO MHTEPBAa JUIs
OLICHKH MAaTeMaTU4eCKOro OKUIAHMS.

Craructuueckre MeToibl 00paboTKU IKCIIEPUMEHTANBHBIX JaHHBIX.

TeMbl JLJISI CAMOCTOSITEILHOIM PA0OThI:

Cemectp 1

CoNoR~wWNE

10

11.

BBenenue B MaTeMaTHUECKUN aHAIN3.

ITocnenoBaTenbHOCTD U €€ MpeIe.

[Ipenen byukmmm.

[Tpenen Gpyunkumuu. MeToapl HAXOXKACHUS TTPEICIIOB.

[Ipenen dyukmuu. [lepBriii 3amedaTenbHBIN IPEIET U €T0 CIEICTBHS.
[Tpenen ¢pynkuuu. Bropoii 3amedaTenbHBIN IpeIe U ero CleACTBHS.
HenpepsiBHOCTh (pyHKITMU. Knaccudukaius Todek pa3pbiBa.
BeckoneuHo maibie n 6eCKOHEUHO O0bIINe (QYHKITHH.

[TpousBoanas u quddepenran GyHKIIUN.

[TpousBoHbIe U TU(GEpEeHITHATBI BBICIIUX ITOPSIKOB.
HuddepennmpoBanne nmapaMeTpuIecKuX U HESIBHO 33JaHHBIX (DYHKITHIA.
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12.
13.
14.

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

25.
26.
217.

28.
29.

30.
31.

32.

IIpaBuno Jlonurans.

[TomHOE MccaenoBanue GYHKIIMU U TTOCTpOeHUE Tpaduka.

[TpousBoauas marpuiia u ee ctpoerue. Auddepennnan pynkuun. ['paguent. [Ipouns-
BOJIHAS 10 HAMPABJICHUIO.

[TpousBonHsie U MudhepeHIranbl BRICINX mopsaakoB. @opmyna Teiinopa.
['eomeTpuyeckuii CMBICI IPOU3BOAHOM. DKCTPEMYM (PYHKIIMH HECKOIbKUX ITEPEMEHHBIX.
YcnoBHbI# 3kcTpemMyM. Hanmenblee u Hanbosblee 3Ha4eHNs (QYHKIIUK B O0JIACTH.
KoanokBuym: [penen, HenpepbIBHOCTD U AuddepeHupyeMocTs G yHKIUH.
KommiekcHble uncia, pa3ianyHbie (OpPMBI 3aMCH KOMIUIEKCHBIX YHCEIL..

KommekcHas mnockocts. Onepanuu Haji KOMIUIEKCHBIMU YHCIIAMHU.
[TocnenoBarenbHOCTh KOMIUIEKCHBIX UMCEIL.

Teopema be3y. OcHoBHast TeopeMa anreOphl.

Paznoxxenne panmoHaNbHBIX IPOOEH Ha JIeMEHTapHEIE IPOOH.

Heonpenenennsiii unterpai. [lpasuna unrerpuposanus. [logsenenue nox 3uak qudde-
peHuana.

MeTo HHTErpUPOBAHHUSI 110 YACTSIM.

WuTerpupoBanue NpocTeniux apooei.

HuTerpupoBanue pallioHaNbHBIX ApoOeid, HHTerpupoBanue GyHKIUN, pallnOHATbHBIX
OTHOCUTEIIBHO TPUTOHOMETPUUECKHUX (DYHKITUH.

HuTerpupoBaHue HEKOTOPBIX HPPaLMOHATIBHOCTEH.

Onpenenénnpiit uurerpan. @opmyna Hetorona-Jleitonuia. 3aMeHa nepeMeHHbIX B OMpe-
JIelIEHHOM MHTeTpasie. MeToa MHTETpUPOBaHMS 110 YaCTM.

[TpunoxkeHus onpeaeéHHOro UHTErpaa.

HecoGcTBenHbIe MHTETpaANBI ¢ OECKOHEUHBIMU TIpeeraMu. HecoOCTBEHHBIE HHTETPAITBI
OT HEOTPaHUYEHHBIX (YHKITUIL.

Teopembl cpaBHEeHUsI. AOCOIIOTHAS U YCJIOBHAs CXOAUMOCTh. [IprU3HaKK CXOIMMOCTH.

Cemectp 2

NS

oo

~

10.
11.
12.
13.
14.
15.
16.
17.
18.

JIBOWMHOW MHTErpaJl, €r0 BEIYUCIEHUE B IEKAPTOBBIX KOOPAHMHATAX.

3aMeHa IEpEMEHHBIX B JBOMHOM HHTerpaie. [lepexos k moaspHbIM KOOpANHATaM.
TpoWHOM MHTErpal, €ro BEIYUCICHNUE B IEKAPTOBBIX KOOPAUHATAX.

3amMeHa nepeMeHHoO B TpoiiHOM uHTerpaie. Ilepexona k mumHAprUUecKoi u chepuue-
CKOM CHCTEME KOOPJIHHAT.

KpuBosnHeliHbIe HHTETPAJIBI 110 AJIMHE TYTH.

KpuBonuHelHbIE HHTETpaIbl 10 KOOPAWHATAM. Y CIIOBHS HE3aBUCUMOCTH KPUBOJIMHEH-
HOT'0 MHTErpaia oT MyTH UHTerpupoBaHus. Pabota BeKTOpHOro nosst B0k kKpuBoil. ITo-
TeHIMaNbHbIe noysl. PoTop BekTopHOTro nosist. BocctaHoBIEHNE (PYHKIIMY 110 €€ TOJIHOMY
muddepeHnmany.

IToBepXHOCTHBIE UHTETPAIBI 110 TUIOMAIN TOBEPXHOCTH.

IToBepxHOCTHBIE HHTETpabI IO KoopAuHaTaM. [I0TOK BEKTOPHOTO M0JIs Yepe3 MOBEPX-
HOCTb. [[uBeprenius BekropHoro nojst. @opmyisl ['puna, Ctokca u OcTporpaackoro.
WX 3anuch B TEpMUHAX TEOPHUH T1OJISL.

Juddepennmansabple ypaBHEHUS IEPBOTO MOPSIKA.

VYpaBHEHM € pa3aeNAOIUMUCS IEPEMEHHBIMH,

JIuHelinble ypaBHEHHUS.

VYpaBHeHUS B MOJHBIX U depeHuanax.

YpaBHEeHUs BBICHINX MOPSAIKOB, TOMYCKAIOIINE TOHMKEHUE MOPSIKA.

Teopust muHEHHBIX AU PepeHINATBHBIX YPaBHEHUH MOpsIKa N.

Cuctembl nudPpepeHINATbHBIX YPaBHCHHM.

Cucrembl TUHEHHBIX MU (DHepeHINATBHBIX YPaBHEHUH.

Yucnoseie psiabl. CXOAUMOCTh U CyMMa pAJia.

AbGcomoTHas 1 ycnoBHas cxoauMoctb. Heobxoaumoe ycnosue cxoaumoctu. CBoiicTBa
a0COJIIOTHO CXOASIIUXCS PSAIOB.
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19.
20.
21.
22.

23.
24.
25.
26.
217.
28.
29.
30.

31.
32.

33.
34.

35.

36.

[Tpu3Haku aGCOMOTHON CXOIUMOCTH.

3Hako4epeyronIrecs psiabl, mpu3Hak Jleionura.

OyHKIMOHATBHBIE psibl. O0IAaCTh CXOAMMOCTH.

PaBHoMmepHas cxonumocts. [Ipusnak BeliepmTpacca. CBoiicTBa paBHOMEPHO CXOSIIINX-
Cs PSIAOB.

Crenennsie psaasl. Teopema Abens. Psn Teitnopa.

Psn Jlopana. IIppuMeHeHnE CTENEHHBIX PSAIOB.

KoanokBuym: YncioBbie 1 QyHKIIMOHAIBHBIE PAIBL.

Hynu ananutndeckoit pyHKIMH.

Oco0ble TOYKH, UX KJIacCU(PUKALIHSL.

Brruersl. OcHOBHasi TeopeMa o BblueTax. BeluncieHrne BHIYETOB.

[IpuMeHeHne BBIYETOB K BBIYMCICHUIO MHTETPAJIOB.

[Tonsitre cydaitHoro skcnepuMenTa. [lonstue coObrTus. Kiaccudukanus coOObITHIA.
Oneparuii HaJy COOBITHSMHU.

[Tonsitue BeposITHOCTH cOObITHS. CTaTUCTUYECKOE, KIIACCUUECKOE.

[TonsiTrie BEpoSITHOCTH cOObITHS. ['eoMeTprueckoe 1 aKkCHOMaTHYECKOE OTpeieNieHUE
BEPOSATHOCTH.

Y c0BHBIE BEPOSITHOCTH. 3aBUCUMBIE U HE3aBUCHUMBIE COOBITHSI.

®opmyna yMHOkEHUs BeposiTHOCTe. Dopmyna cinoxkenus BepositHocTeil. Dopmyna
noiaHoi BepositTHocTu. Dopmyia baiieca.

Cxema ucnbitanuii bepnynnu. ®opmyna bepuymnu. HaueposTHeiiiiee 4ucio nosiie-
HUS COOBITHH B cxeme beprysum.

[Tpocreiimuii (myacCOHOBCKHIT) MOTOK coObIThii. @opmyra [lyaccona.

Cemectp 3

1.
2.

o

©o~N

10.
11.

12.

13.

[TpeobpazoBanue Jlamnaca.

OcHoBHBIE CBOMCTBa peoOpa3oBanus Jlamnaca.

Pemenune nuHelHbIX TudGepeHIIMaTbHbIX YPAaBHEHUN C TOCTOSTHHBIMU KO3 (hUIIUeHTaMu
ONEPALMOHHBIM METOJIOM.

Pemenue cucrem nuHeNHBIX AU} PepeHInanbHbIX YPaBHEHNUN C TOCTOSIHHBIMU

K03 GUIIEHTaMH ONIepaIlHIOHHBIM METOJIOM.

Paznoxenne ¢yHkiuu B TpuroHomerpuueckuii paa dypee. Ilonarue o cxoaumocTu B
CPEHEM U CPEIHEKBAAPATUYHOM. DKCTPEMAIILHOE CBOMCTBO OTpe3K0B psina Dypee.
Pasznoxenune B psag @ypbre 10 KOCUMHYCaM U CHHYCaM.

KommnekcHast popma TpuroHoMeTpuieckoro psaa Oypoe.

KoanokBuym: NnTerpanbubie npeoOpazoBaHusl.

OnHOMEpHBIE CiTy4aiiHble BETMYUHEL. [[oHsATHE CilydallHON BEJIMUUHBI U €€ 3aKOHA

pacpeneneHusl.
OpHOMEpHBIE TUCKPETHBIE CIIyYaliHbIE BETUYMHBI. P pactipeneneHus.

DyHKIHUA paclpenelIeHns OMHOMEPHOU CIy4allHOM BEIMYMHBI U €€ CBOMCTBA.
[InoTHOCTB pacnpeneneHus OJHOMEPHOW CIIy4ailHOM BEJIMYMHBI U €€ CBOWCTBA.
Maremarnueckoe oxuanve. Moaa, Memana, KBaHTHIIb CIIy4YalHOW BEJIMYHMHBI.
Hucniepcus ciy4aitHOM BeUMYUHBI. MOMEHTSHI CllydaiiHON Benn4yuHbl. DyHKIMS OJHOTO
CIIy4allHOTO apryMeHTa.

bunomuansHoe pacnpenenenue. Pactipenenenue [lyaccona. [TokazarenbHoe

pactipenenenue. HopmansHOe pacnpenencHue.
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14. MHoroMepHBbIe clTydaifHble BeTUYUHBL. [[oHATHE TBYyMEpPHOM AUCKPETHOM CITydaiiHON

BEJIMYMHBI U €€ MarpuLa pacnpezneneHus. OyHKnus pacrnpeneacHusi MHOTOMEPHOU
CIIy4yallHOM BEIMYMHBI U €€ CBOMCTBA. IIIOTHOCTE pacnpeneneHuss CUCTEMBI CIIy4aliHbIX

BEJIMYUH U €€ CBOICTBA.

15. XapakTepucTUKU CBSA3H JBYX clydyaiHbIX BenuuuH. KoBapuanus u koadduureHt

KOppEIIsAInn. HeO6XOI[I/IMOG YCJI0BUE HE3AaBUCHUMOCTHU CﬂyqaﬁHbIX peanuuH. CBoMCTBa

ko3 unmenra koppensiiuu. [loHsTHE perpeccumn.

16. IMonsTue BeiOOpKHU. [IpocTeiiimme criocoOsl 00paboTKH BEIOOPKH. DMIIHPUIECKAs

byukuus pacnpezeneHus. BeiOopouHblie mapamMeTpbl pacipeiesieHusl.

17. TloHsiTHE OLIGHKHU YHCIIOBOTO MapaMeTpa. TpeboaHus k orneHke. OeHka

MaTeMaTuiICCKOro OXXuJaHusa u JUCIICPCHUU. Ilonsarue o JOBCPUTCIIBHOM MHTCPBAJIC.
HOCTpOCHI/Ie AOBCPUTCIIBHOI'O UHTCPBaJia JJI1 OUCHKHN MaTCMAaTUYCCKOI'O OKUJAaHU.

Craructuueckue MeToibl 00pabOTKU IKCIIEPUMEHTANIBHBIX JaHHBIX.

3K3aMeHaHl/IOHHBle BOIIPOCHI:

Cemectp 1

MamemamuyeckKuil aHa U3

NN

9.

10.

Onummre noHsTHe MHOXKecTBa. [IpuBenute mpumepsl MHOXKeCTB. llosicHUTE CMBICT YT-
BepkaeHus: «MHoxecTBO A 3a1aHo». Kakue criocoObl 3aJaHUsI MHOYKECTB 3HAETE.
OO0ObsicHUTE, UTO O3HAYAIOT cleAyrolue 3anuck acA, agA, AcB, BCA.

Kakue n1Ba MHOKeCTBa Ha3bIBAIOTCS paBHBIMU. Kak MOKHO JT0Ka3ath, 4To A=B.

Jaiite onpenenenne o0beIUHEHNS CYMMBI IByX MHOXecCTB. [IpuBeanTe mprumepsl.

JaiiTe onpenenenre nepecedeHust 1ByX MHOKeCTB. [IpuBenuTe mpumMepsl.

[TonsiTHEe Pa3HOCTH ABYX MHOXECTB.

[TonsiTrie yHHBEpCaTbHOTO MHOKECTBA. [[OHATHE HOTIOTHEHUSI MHOYKECTB.

[aiite onpenenenue AEHCTBUTENBLHOIO yucia. Kakue yucia Ha3bIBAIOTCS pAlMOHATBHBI-
MU, HPPAIIHOHATHHBIMHU.

[aiite onpeneneHue MoTyJIsl IEHCTBUTEIBHOIO YNCIA, YKAKUTE €ro CBOWCTBA.

3anummTe B BHJIe HEPABEHCTB MHOXKECTBA JICHCTBUTEIbHBIX unce: [a,b], (a,b), [a,b), (a,b].

11-15. JlaiiTe onpeneneHus U MPUBEIUTE TPUMEDPHI:

16.

17.

18.
19.

11) BepxHeil rpaHULIBI MHOXECTBA A

12) TouHO# BepxHell rpaHUIIbl MHOXKECTBA A;

13) HuKHEHN TpaHuLIbl MHOKECTBA A;

14) TouHOM HIKHEN IpaHUIBI MHOKECTBA A;

15) orpaHu4eHHOTO CBEPXY (CHU3Y), OTPAHMUEHHOTO MHOYKECTBA.
B dem 3akirodaercst CBOMCTBO HEMPEPHIBHOCTH, TJIOTHOCTH U YHOPSIOYCHHOCTH MHOXKE-
CTBa JEUCTBUTENbHBIX YHCET.
CHMBOJIBI -00, +00, 00, 3aMMIIUTE B BH/E HEPABEHCTB MHOXECTBA [a,10), (a,70], (-0,a], (-
0,a).
Ornepanuu ¢ CUMBOJIaMH -0, +00, 00,
[Moustue pynkun f: xcRy—ycRm.
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20.
21.

22.

[TonsiTue obmacTu onpeneneHus U 001acTH 3HAYCHUH (QYHKIINU.

OxapakTepu3syiite dacTHbIe Kiacchl GyHkmii f: XCR,—yCRy, MpH pa3aInuHbIX 3HAYEHUAX
m u n. [IpuMepsl TaKKX KITaCCOB.

[Tonsitue rpaduka GpyHKIUN.

23-28. JlaTh ompeeeHne U IPUBECTH MPUMEPHI CIIEAYIOIINX KitaccoB (pyHkimii f: xcR—ycR:

29.
30.
31.
32.
33.
34.

35.
36.

23) MOHOTOHHO YOBIBAIOIIEH, CTPOTO MOHOTOHHO yOBIBatOLIeH (hyHKITHH;

24) MOHOTOHHO BO3pacCTalOIIeH, CTPOr0 MOHOTOHHO BO3pacTaroniei GpyHKuuu;

25) yeTHOI, HeUeTHON QYHKIUH 1 QyHKIIMK OOIIEro BUAA;

26) orpaHUYEHHOM CBEPXY (CHHU3Y), OTpaHUYEHHON (YHKIINH,

27) HeOrpaHWYEHHOW CBEPXY (CHU3Y), HEOTPAaHUYCHHOH (PYHKINH;

28) mepuoanyueckon GpyHKIUH.
OnumuTe KiIacc OCHOBHBIX 3J€MEHTapHBIX (PYHKIMHA. YKaKUTe UX 00JIACTH ONpE/IeIeHUs
u obnacte 3HaueHui. [TocTporiTe rpaduk Kak10i U3 OCHOBHBIX JIEMEHTAPHBIX (QYHKITUH.
Jaiite onpeneneHre KOMIO3UIUHN (PYHKITHIA.
[Tonsitre o6paTHON HYHKIUU.
Bunbl oxpecTHOCTEM KOHEUHOM TOUYKU Xg Ha MPSMON, UX 0OO3HAYEHUS U 3allCh B BHUJIE
HEPABEHCTB.
[ToHsITHA OTHOCTOPOHHEN OKPECTHOCTH TOUKH Xo HA MpsaAMon. VX 0003HaYeHUs U 3aMKCh B
BU/JIC HEPABEHCTB.
[ToHsTHs WApOBBIX U MapajlieNeNUIeJalbHbIX OKPECTHOCTEH Ha IUIOCKOCTH U B IpPO-
CTpaHCTBE.
OKpEeCTHOCTH -0, +00, 00 HAa IPSIMOU, MX 0003HAYCHHE U 3aITUCh B BUJIC HEPABCHCTB.
ITonsiTHE MpENeabHON TOYKH, BHYTPEHHEN U TPAHUYHOM TOYKM MHOXecTBa. [IoHsATHE Ipa-
HUIBI MHO)KECTBA, OTKPBITHIE M 3aMKHYThIE MHOXKECTBA.

37-60. laTp ompeneneHue Ha S3bIKE OKPECTHOCTEH M HEPABEHCTB, IPUBECTH PUCYHOK IS TTOHS-

THH:

37) 38) 39) 40) 41)
limf(x)=A lim f(x)=A lim f(x)=A lim f(x) = lim f (x) =—
X=X X—>X—0 x—X%+0 X=X, X=X
42) 43) 44) 45) 46)

lim f(X) =+ lim f(x)=-ow lim f(X)=+o lim f(x)=-o0 lim f(X)=+ow
X—% X—>Xo+0 X—>Xo+0 x—>X%—0 X—>X—0
47) 48) 49) 50) 51)

lim f(x)=A lim f(x)=A lim f(x)=A lim f (x) = lim f(x)=o0
52) 53) 54) 55) 56)

lim f(x) = lim f(x) =—o lim f(x)=- lim f(x)=-w lim f (x) =+
57) 58) 59) 60)

lim f(x)=+c | lim f(X) =4 Iimof(x)=oo Iimof(x)=oo

X——%0 X—>+0 X—>Xg+ X—>Xy—!
61. IloHsTHE YMCIIOBOM MOCIIENOBATEIBHOCTH. BHIBI YHUCIIOBBIX ITOCIEI0BATENLHOCTEMH.
62. TIlonsTue nmpezaena YUCIOBOH MOCIEAOBATEILHOCTH.
63. IloHsTHE BEKTOPHOU MOCIIEAOBATEIHHOCTH.
64. CdopmynupoBats TEOpEMy O Mpejiesie BEKTOPHON MOCIE0BATEIbHOCTH.
65. CdopmyaupoBaTh TEOpeMy O Mpejieiie MOHOTOHHOM OTPaHUYEHHOM ITOCIIeIOBATEILHOCTH.
66. Jlatb onpenenenue npeaena QyHKIMH Ha sI3bIKE MOCIEI0BATEIBHOCTEH.
67. CdopmynHupoBaTh 1 10Ka3aTh TEOPeMy 00 €MHCTBEHHOCTH Ipe/ea.
68. CdopmynupoBats U J0Ka3aTh TeOpeMy 00 OTpaHUYEHHOCTH (YHKIIUH, UMEIOIIEH KOHEeU-

HBIN TIpeaen.

69. CdopmynupoBath U J0Ka3aTh TEOPEMY O MpeNeiIe CyMMBbI, IPOU3BEACHUS H YaCTHOTO.
70. CdopmynupoBath H J0Ka3aTh TEOPEMY O MEPEXoje K mpeaeny B HepaBeHcTBe f(X)< @(x)<

() .
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71.
72.
73.

74.
75.
76.
77.
78.
79.
80.
81.
82.

83.

84.
85.
86.
87.

88.

89.
90.

91.
92.

93.
94.

95.

96.

97.
98.
99.

100.
101.
102.
103.
104.
105.

106.

CoopmynupoBats 1 J0Ka3aTh TEOpEMY O Iepexo/ie K npeaeny B HepaBeHcTBe f(X)<b.
Chopmynuposats TeopeMy o npeaene npu M—Mg gyrkuun f: xcR"—ycR™.
CoopmynupoBarth Teopemy o cBsi3u npenenos lim f(x), Iim0 f (%), Iim0 f(x).

X=X X—>Xp— X—>Xg+

Coopmynuposars TeopeMy o casu npeaenos lim f(x), lim f(x), lim f(x).
X—>—00 X—>+0 X—

CdopmynupyiiTe pa3audHbIe ONPEIEICHHUS HETPEPHIBHOCTH (QYHKIIUH B TOUKE X.
CdopmynnpoBaTh U JI0Ka3aTh TEOPEMY O HEIIPEPHIBHOCTHU CIOKHOU (QYHKIIUU.

[TonsiTrie HENMPEePHIBHOCTU (DYHKIIMH CIIEBA U CIIPaBa.

Teopema 0 HEMPEPBHIBHOCTH CYMMBbI, IPOU3BE/ICHUS U YaCTHOTO (DYHKIIUU.
CdhopmynupoBarh Teopemy Koru 0 MpOMEXyTOYHBIX 3HAYCHHSX HEMpPEphIBHON Ha [a,h]
GyHKIIHH.

Cdopmynupyiite nepByro Teopemy Beliepmirpacca 00 orpaHHYeHHOCTH HENPEPBIBHON Ha
[a,b] dyrKIHH.

Kak Bbl monumaere cioBa: GyHkius Ha [a,b] mocturaer cBoero HaMMEHBIIETO W Hau-
6onbiero 3HaueHuit? Chopmynupyiite BTopyro Teopemy Beliepmirpacca.

3anumnTe U JOKAXKUTE CIPABEAIUBOCTh MIEPBOTO 3aMEUATEIIHLHOTO Mpe/eia U HEKOTOPBIX
€ro CJIEICTBUML.

[TpuBenuTe pa3nuunbie GOPMBI 3aIMHCH BTOPOTO 3aMeUaTeIILHOTO peena. JJoKaKuTe, 9To

: 1)
lim| 1+=| cymecrByer.
n

n—

3anummTe CIeICTBUS BTOPOTO 3aMEYaTEIbHOTO Mpeieia U TOKKUTE UX.

[puBeauTe Kinaccudukauo pa3pbiBoB ¢pyHkimu: f: xcR—ycR.

[TonsiTre 6eckoHEUHO Masoi U 6eckoHeyHO OonbIioi GyHKIuH. [Ipumepsl.
CdopmynupoBaTh U A0Ka3aTh TEOPEMY O CBSI3U OCCKOHEYHO MaJiol M OECKOHEYHO 0O0Jb-
ol GpyHKIUH.

CdhopmynupoBaTh U J0Ka3aTh TEOpEMYy O MPOU3BEACHWU OECKOHEYHO MaJioi W OrpaHu-
YEeHHOW (DyHKIIMH.

CdopmynupoBath 1 10Ka3aTh TEOPEMY O Pa3HOCTH (PYHKIHH U €€ Mpeiena.

JaiiTe ompenesneHue MopsaKa MajJocTH OECKOHEYHO MaJlo (PyHKIIMM oX) OTHOCHUTENIBHO
B(X).

[ToHsATHE SKBUBAJICHTHOCTH JIBYX OECKOHEYHO MAJIbIX (PYHKIIUH.

[TonsTHE T1aBHOI YacTH OECKOHEYHO MaJIol (PYHKIIMU OTHOCUTENBHO IPYroil 0eCKOHEUHO
MaJIou.

Chopmynupyiite 1 TOKa)KUTe CBOMCTBA SIKBUBAIIEHTHBIX OECKOHEUYHO MaJIbIX.

OOBsicHUTE, KaK MOXXHO MPHUMEHSTHh TOHSITHE SKBHBAJCHTHBIX OCCKOHEYHO MAaJbIX TpPHU
OTBICKaHUU TPEETIOB.

Kak ompenenstor OSCKOHEYHO Majble W OCCKOHEYHO Ooibinue (GyHKIMU B ciydae f:
xcRp—ycRp?

Haiite onpenenenue nuddepennupyemoit pynkuuu. [ToHaTue nmpou3BoIHONW MaTpULBI U
nuddepenmmana.

Cdhopmynupyiite 1 ToKaxkuTe TeopeMy o CBsI3U AudepeHInpyeMOCTH U HETIPEPHIBHOCTH.
CtpoeHue Mpou3BOHOM MaTpuIlsl B ciay4dae f: xcR—ycR.

Ctpoenue npou3BoHOM MaTpuIsl B ciydae f: xcR,—YycR. [ToHsTHE YacTHBIX MTPOU3BOI-
HBIX.

CtpoeHue mpou3BOAHOM MaTpullsl B ciydae f: XxcR—ycRy u . f: xcRpn—ycR,

[Tonmyunrte popMyIIbl sl TPOU3BOAHBIX BCEX OCHOBHBIX AJIEMEHTAPHBIX (DYHKLIUH.
Chopmynupyiite npasuia quddepeHIMpOBaHNs CyMMBIL, TPOU3BEIEHUS U YaCTHOTO.
Chopmynupyiite u 1okaxxute Teopemy o auddepeHInpoBaHUM CI0KHON QYHKITUH.
VYxaxwure popmyny mubdepentupoanust Gyaximn U= [X1(t), X2(t),....Xq(1)].

VYxaxwure npasuio auddepennuposanus pyakuuu U= [X1(ty, to, ... 1), Xo(ty, to, ... th),...,
Xn(tl, to, ...,tn)].

Onwumute npasuio auddepeHurpoBanus 0OpaTHBIX (HYHKIIMH.
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107.
108.

109.
110.
111.
112.

113.

114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.

125.
126.
127.
128.

129.

130.
131.

132.

133.
134.

135.

136.
137.

138.

139.

140.
141.
142.
143.

144.

ITonsiTHE TPOU3BOAHOM 10 HAIIPABJICHMUIO.
3anumuTre ¥ JOKaXHuTe (GOpMyITy BBHIUYMCICHHS MPOWU3BOAHON MO HampasieHuio. [lonsaTne
rpaJueHTa.
[ToHsiTHE TPOU3BOAHBIX BHICIIHX MOPSAKOB OT f: XcR—ycR.
[ToHsiTHE YaCTHBIX IPOU3BOIHBIX BBICIIUX MOPSIIKOB.
Cdopmynupyiite TeOpeMy 0 paBEHCTBE CMEIIAHHBIX YaCTHBIX MTPOU3BO/IHBIX.
Onummre npaBuio aupepeHIUpOoBaHU TapaMeTPUIecK 3aaaHHbIX (QyHKuni. OObsic-
HUTE NapaMeTPUIECKuil criocod 3aganus (yHKIHHA.
[MosicuuTe HesiBHBIN criocod 3amanus Gpyukiuii f: xcR—ycR. IIpaBuino ux auddepeniu-
pOBaHUsI.
[IpaBuIo OTHICKAHHS YACTHBIX MPOU3BOIHBIX (DYHKIIHIA, 3aJaHHBIX HESBHO.
['eomeTprueckuii 1 MEXaHHYECKUI CMBICI Ipou3BOAHOM QyHKIMHK f: XCR—yCR.
3anucarh ypaBHEHHE KacaTeIbHON K KPUBOH MPH PAa3JIMYHBIX CIIOCO0aX ee 3aJaHMHs.
VYpaBHEHHE KacaTeIbHOM INIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH.
Kax 3anucate quddepenunan aius Gpynkuuu f: xcR—ycR?
Kax 3anucate auddepennnan ais Gyaknuu f: xcR,—ycR?
Kax 3anucats auddepennnan ais Gyaknuu f: xcR—ycRp?
Kak 3anucars quddepennnan pis pyakuun f: XxcRy—ycRn?
B gem 3akioyaercsi CBOWCTBO MHBApUAHTHOCTH (POPMBI 3aITUCH MepBoro nuddepenuana?
Kak onpenenstirorcs auddepeHimaib df, d3f,. ., d'f?
3anmcars o0mmi BUua aAuddepeHuanon dzf, d3f,..., d"f nnsa pynxiwmit f: xcR—ycR, eciu
X — He3aBHCHUMasl IEpPEeMEHHasl.
armcats Beipaxkenne st df Gyrkmmn y = f(x), ecn x = x(t).
3armcatb Boipaxkenue st df Gpyskimn z = f(x,y).
Sarmcats Beipakenne st A°f Gyskmmn z = f(x,y).
3anummure popmyny Taiinopa nopsaka N st dyskmmid y = f(x), y = f(x1, X2,..., Xn) B 1ud-
bepeHmansHol hopme.
3anummre popmyny Taiinopa nopsaka N st pyHkimid y = f(X), ucronb3ys B 3aUcH Ipo-
W3BOJIHBIC.
Banucars GopMymy Makiopena it Gynkmmit €%, sin X, €os X, In(1+x), (1+x)“.
CoopmynupyiiTe W JOKQXUTE TEOPEMY O MOBEACHUHN QYHKIMHU f(X) B OKPECTHOCTH TOUKH
Xo, eciu f7(x) > 0, (f(x) <0).
Chopmynupyiite n gokaxure teopemy depma 00 oOpalleHUH B HYJIb MPOU3BOJHON B
TOYKE HanOOJbIIEr0 (HAUMEHBIIIETO) 3HAYCHHUSI.
Cdhopmynupyiite un nokaxxute Teopemy Pomst 06 oOpalieHun Npou3BOAHON B HYJIb.
f(b)—-f(a) )

b-a ~
f(b)—f(a) )
g(b)-g(a)
Coopmynupyiite u goKaxuTe Teopemy o muddepenuupyemoctu pynkuun f: xcR—ycR.
Cohopmynupyiite U JoKaxuTe Teopemy o muddepennupyemoctu pynknuu f: xcR,—ycR.

Chopmynupyiite u gokaxkute Teopemy Jlarpanxka (00 OTHOIIEHUH

Chopmynupyiite u nokaxure Teopemy Komu (00 oTHOImIEHUN

. 0
Chopmynupyiite nmpaBuio Jlomutais pacKpbITHSI HEOTIPEIETICHHOCTH 0

o o0
Cdopmynupyiite npaBuio JlonuTans pacKpbITHS HEONPEIEICHHOCTH —
o0

Kak packpsITh HeonpeaeneHHOCTh ()-00, 00-00?

Kak packpbITh HEONIPEAEIEHHOCTh 0°, 1%, o7

Jaiite onpeaeneHue Touek skcTpemyma it Gpyukiun y = f(x), y = f(x1, Xo,..., Xn).
Cdhopmynupyiite U ToKaXUTe HEOOXOIUMOE YCIOBUE FKCTpemyMa it GyHkiuit y = f(X) u
y= f(Xl, X2,.. 0, Xn).

Cdhopmynupyiite U TOKaXXUTE AOCTATOUHBIC YCIOBHSI SKCTpemyma st pyHkiwmit f(x), cBs-
3aHHBIC CO 3HAKOM f'(X).
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145. ChopmynupyiTe U JOKKHUTE JOCTATOUHBIC YCIOBUS dKCTpeMyMa it GyHkimid f(x), cBs-
3aHHBIE CO BTOPOU MPOU3BOJHON M MTPOU3BOJAHOM MOpsAIKa N.

146. TlomoXuTENbHO U OTPULIATEIHHO ONpeAeIeHHbIe KBaapaTuyHbie popmbl. Chopmynupyiite
kputepuil CuiibBecTpa MOJIOKUTEIBHO U OTPULIATEIHHO ONPEIETICHHON KBaIpaTHUYHON
bopMmBl.

147. ChopmynupyiiTe JOCTATOUHBIE YCIOBHS dKCTpeMyMa GyHkuui f(xq, Xo,. .., Xp).

148. Onwumure mpaBUIIO OTHICKAHWS HAMOOJBIIErO M HAWMEHBIIETO 3Ha4YeHUH (YHKIMH Ha
3aMKHYTOM MHO>XECTBE.

149. TloHsATHE yCIOBHOTO YKCTPEMyMa.

150. Kakwue 3HaeTe criocoObl OTHICKAHUS YCIOBHOTO dKCTpemyMa?

151. [aiite onpeneneHue BBITYKIOCTH BBEPX U BHU3 rpaduka (yHKIHU.

152. CdopmynupyiiTe HEOOXOIUMBIE M JTOCTATOYHBIC YCIOBUS BBITYKIOCTH BHH3 (BBEpX) rpa-
¢duKa QyHKIMH, CBA3aHHBIE CO BTOPOH MPOU3BOTHOM.

153. Tlonsarue Touku nepernda u MPaBUIIO UX OTHICKAHHMS.

154. Tlonsitue acuMOTOTHI TpaduKa QYHKIUH.

155. Kak HaliTh BepTUKAJIbHBIE aCUMIITOTHI?

156. Kak HaliTH rOpH30HTAIBHBIC ACHMITTOTHI?

157. Kak HaliTu HAKJIOHHBIE ACUMITOTHI?

158. Omnwumure cxeMy HcciaeI0BaHUS U TOCTPOSHUS rpaduka HyHKIUH.

HHTerpasbHoe HcUMcIeHHE

Heonpeneaéunblii HHTErpaJ
1. Onpenenenue nMepBooOPa3HON.
2. Jlokaxkute, 4TO JI0ObIE JBE NEPBOOOpA3HbIE OJHOM U TOM e (QYHKIIMH OTIMYAIOTCS TOJIBKO
JUIITH HA KOHCTAHTY.
3. [lonsiTre HeompeAenEHHOTO UHTETpaa.
4. CoiicTBa HEOMPEACIEHHOTO HHTETpaIa.
5. @yHKIMH KaKOTO KJIacca UMEIOT epBooOpa3Hbie?
6. Uto o3Hayarot cioBa "HeOepyuuiics uarerpan’?
7. Tabnuia UHTErpaioB.
8. Ilpocreiiiine METO bl HHTETPUPOBAHUSA: HEMIOCPEACTBEHHOE UHTETPUPOBAHUE, METO/I MO/IBE-
JeHUS o] 3HaK AuddepeHnnana.
9. ®opmyrna HHTETPUPOBAHUS IO YACTSM.
10. 3ameHa mepeMeHHBIX B HEOIPeIeIEHHOM UHTerpale.
11. OTbICKaHNE UHTETPATIOB THIA [CcOSoxCcosPBxdx, [cosoxsinpxdx, [sinoxsinpxdx .

12. OTbICKaHUE UHTETPATIOB | Mt N g, Mt N_ g

2 k)
z°+pz+q J22+pz+g
13. Kakast ¢pyHkums Ha3pIBaeTCs ApOOHON parmoHanbHOM. [laiiTe onmpeneneHne MpaBUIIBHOW H
HEMPaBUWIBHOM pallMOHATIBHOMN JIpOoOH.
14. Kakue panroHanbHbIe IpOOH Ha3bIBAIOTCS dJIEMEHTaApHBIMHU. METOIbl UX UHTETPUPOBAHHUS.
15. Kak npencTaBuTh pallioHAIbHYIO IpOOb B BUJIE CYMMBI 3JIEMEHTAPHBIX.

16. IIpaBruna nHTErpUpOBaHUs BeIpaKeHUN [sin™ xcos" xdx, M 1 N 1esble MOJ0KUTEIbHbBIE YHCIIA.

Wurerpainsl Tuna [R(sinx,cosx)dx .

17. Murerpans: Tuma [R(x,¥x,%¥x,...,¥/x)dx, r, — nenble monoxuTenpuble uncna. MHTErpas! Tuma

iRl % ax+b "% (ax+b\P'® ax+b /% i
\ex +d \ex +d "lex +d

18. Murerpaisl, coaepkarimue Ja2 —x? , JIx?+a? , Ix?-a? .

Onpenenénnpbiii uaTerpaJ. lpuioxennsi onpeaeJJéHHOro HHTerpaJja
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19. IlocTpoeHue UHTErpaIbHON CYyMMBI.

20. ITonsiTue onpeaenéHHOro HHTErpaa.

21. Kakue ¢yHkium uHTerpupyemsl no Pumany?

22. CpoiicTBa onpeAeiEHHOTO UHTETpaja, BbIpaKEHHbIC PABEHCTBAMM.
23. CpoiicTBa OIpeeEHHOI0 UHTETpalla, BhIPa)KEHHbBIE HEPABEHCTBAMM.
24. TeopeMsl 0 cpeaHeM (CBOMCTBA ONMpeeIEHHOTO HHTETpaa).

X
25. VaTterpan ¢ nepeMeHHBbIM BepXHUM TpeaenoM. CBoiicTBa pyHKuuu I(x) = | f(t)dt .
a

26. lokazarenscTBO (hopmyisl HeroTona-JIeiOnuma.

27. ®opmyna UHTErPUPOBAHHUS 10 YACTSIM IS ONIPENEIEHHOIO HHTErpaa.
28. 3aMeHa IEPEMEHHBIX B ONPEICTEHHOM HHTErpaJie.

29. 'eoMeTpuYeCKU CMBICH OMPEACIIEHHOIO UHTErpaia.

30. Brruuciienue miomaaei B JeKapTOBbIX KOOPJIUHATAX.

31. Beruncienue mioiajiel B MOIsIPHBIX KOOpIUHATAX.

32. BerunciieHue JUIMHBI IyTU KPUBOM B 1I€KapTOBBIX KOOPIMHATAX.

33. BeruuciieHue JUIMHBI yTU KPUBOU B MOJISIPHBIX KOOPIMHATAX.

HecoOcTBeHHBI MHTErpaJI

34. Onpenenenye HeCOOCTBEHHBIX HHTErPATIOB IEPBOTO POJIA HA TIPOMEKYTKAX [a,+0), (- oo,b].
35. Onpenenenre HeCOOCTBEHHOTO MHTETPaIa EPBOIO PoJIa HAa MPOMEKYTKE (—oo,4+00), €ro cxo-
JTIMOCTb.

+0 dX
36. HccnenoBanue UHTErpaia | —.
a X

37. Ilpu3Hak cpaBHEHUs B KOHEUHOH (popme 111 HeCOOCTBEHHBIX MHTErPAJIOB IIEPBOIO POAA.

38. IIpu3Hak cpaBHEHUS B MPEEIIbHON (opMe /111 HECOOCTBEHHBIX NHTErPAIOB MIEPBOTO POJIa.
39. YcnoBHas 1 abCOMIOTHAsE CXOJUMOCTh HECOOCTBEHHBIX MHTErpasioB mepBoro poaa. [Ipusnak
Hupuxie.

0 sin X dx
40. UccnenoBanue nHTErpana |

1
41. Onpenenenue HECOOCTBEHHOTO0 MHTErpajia BTOPOro poja. TpHu BO3MOMKHBIX cily4yasi pacro-
JIOXEHHUs1 0000 TOUKH.

Ha CXOJHUMOCTbD.

d b odx L
(b-xf"" 2 (x-af "o X
43. Ilpu3Hak cpaBHEHUs B KOHEUHOMU (hopMe 1Ji1 HECOOCTBEHHBIX MHTETPAJIOB BTOPOTO POJA.
44. TIpu3Hak cCpaBHEHMs B IpeiebHON (hopMe Uil HECOOCTBEHHBIX HHTETPAJIOB BTOPOTO POAA.
45. Cs13b MeX/ly HECOOCTBEHHBIMH MHTErpajaMH IEPBOTO U BTOPOTO poja.

46. Kak perraercst BONpOC 0 CXOUMOCTH HECOOCTBEHHOTO MHTErpaia 0e3 ero BEIYUCICHU?

b
42. UccnenoBaHue MHTETPAJIOB |
a

Cemectp 2.
JAudppepennmnaibHbie ypaBHEeHHS

1. [TonsiTrie 0O6bIKHOBEHHOTO MU (HEPEHIINATEHOTO YPABHEHHSI IIEPBOTO MOPSIIKA U €r0 PEIIeHUsI.
2. ®opMbl 3anucu 0OBIKHOBEHHOTO MU (hepeHIIMaTLHOr0 YpaBHEHUS [IEPBOTO MOPSIIKA.

3. I'eomerpuyeckasi MHTEpPHpETAIUs OOBIKHOBEHHOTO MU (epeHITNaTIbHOTO YPaBHEHUS TIEPBOTO
NOpsAIKA.

4. IToctanoBka 3agaun Komu st ypaBHeHus y' = f(x,y).

5. @opmMyaupoOBKa TEOPEMbI CYIIECTBOBAHMUS U €JUHCTBEHHOCTH pelieHus 3aaauu Komm s
ypaBHEeHUA Y’ = f(X,y).

6. IlonsTue o00IIEro, YacTHOrO M 0COOOTO pemieHui OOBIKHOBEHHOTO auddepeHIuaib»HOro
ypaBHEHUS MIEPBOTO MOPSIIKA.
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7. YpaBHEHHUS C pa3aeAOLIMMUCS IEPEMEHHBIMH.

8. OIHOpPOAHBIE YPABHEHUS.

9. YpaBHenus B nosHbx auddepennunanax. HeoOXoauMelii 1 JOCTaTOUHBINA NPU3HAK YPaBHEHHS
B MOJTHBIX AuddepeHnaiax.

10. 3anummre GopMyibl, TO3BOJISAIOMINE BOCCTAHOBUTH (PYHKLHUIO MO €€ U3BECTHOMY MOJHOMY
nuddepennuay.

11. JIuneitHpie ypaBHEHUS IEPBOTO MOPSJIKA.

12. YpaBuenus bepuymiu.

13. [MocranoBka 3anaun Komm mi1st muddepeHmanb-Horo ypaBHeHUs mopsaka N.

14. IlonsTre 001Iero U YacTHOro peueHuit s 1uddepeHaIbHOro ypaBHEeHUs nopsiaka Nn.

15. ®opmynupoBKa TEOpeMbl CYHIECTBOBAHHS M EIMHCTBEHHOCTH UIA JU(QepeHIIHaTIbHOrO
YPaBHEHHs MOpsIKa N.

16. YpaBHeHus BbICIIUX [TOPSIIKOB, JOMYCKAONINE TOHMKEHNUE OPSIKA.

17. O0uuii BUI HEOJHOPOIHBIX U OJJHOPOIHBIX JTUHEHHBIX AU(depeHIInaTbHBIX YPaBHEHUHN 10-
psakan.

18. luddhepennnanbHblil THHSHHBINA OTIEPATOP.

19. CpoiicTBa penieHuit IMHEHHOTO 0OAHOPOIHOTO AU PepeHINANTEHOTO YPaBHEHHS.

20. Jloka3aTh, YTO MHOKECTBO BCEX PELICHUH JIMHEHMHOro OJHOPOJHOrO U (depeHHaTIbHOr0
ypaBHEeHMsI 00pa3yeT N-MepHOe JIMHEHHOE MPOCTPAHCTBO.

21. JInHelHO 3aBUCUMBIC M TMHEHHO HE3aBUCHMBIE cUCTeMbl pyHKIui. [Ipumeps.

22. Onpegnenurens BpoHckoro.

23. Teopema 0 TUHEHHON 3aBUCUMOCTH CUCTEM (YHKIHUH.

24. Teopema 00 ycIOBHSIX JUHEHHON HE3aBUCUMOCTHU PEIICHUM JTMHEHHOro OJHOPOJHOTO IU -
dbepeHIaIbLHOTO ypaBHEHHUS.

25. lonstre ¢pyHIaMEHTANBHON CUCTEMBI PEeLIEHUH TMHEHHOTO OAHOPOJHOTO nuddepeHuab-
HOT'O YPaBHEHHS.

26. Teopema O CTPYKType OOILEro peueHus JUHEHHOTO OJHOPOJHOrO IudQepeHIHaIbLHOro
YpaBHEHHUS.

27. OtbickaHue (PyHIAMEHTAIbHOM CHCTEMBbl M OOILEro penieHus JMHEHHOIo OJHOPOJHOIO
TG depeHIIMaTBHOTO YPaBHEHUSI ¢ TOCTOSSHHBIMU KO3 (QUIIUEHTaMU.

28. Teopema 0 CTPYKType OOLIEeTo pelieHns HEOJHOPOAHOTO IMHEHHOr0 ypaBHEHUs opsiaka N.
29. MeTtoj Bapualliy MPOU3BOJBHBIX MOCTOSHHBIX JJIsi HEOJHOPOJHOTO JIMHEWHOTO YpaBHEHUS
nopsiaka n.

30. IToaGop YacTHBIX pELICHHUH JIMHEHHOTO HEOJAHOPOJHOTO YPAaBHEHHUS C MPaBOM YaCThIO CIie-
LIMAJIBHOTO BUJA.

31. Cucrtembl OOBIKHOBEHHBIX AH(PQepeHInanbHbIX ypaBHEeHUN. [loHSATHE perieHust CUCTEMBI.
CBsI3b CHCTEM BBICIIUX MOPSIIKOB, CUCTEM IIEPBOT0 MOpsAIKa U TupPepeHINaTbHBIX ypaBHEHUI
nopsika n.

32. CucreMsl TUHEHHBIX TudepeHnanbHbIX YpaBHeHUH. MatpuuHas ¢popMma 3alucH CHCTEM
TUHEeNHBIX TuddepeHInanbHbIX ypaBHeHH. CTpyKTypa O0IIero pemeHus CUCTEMbI JIMHEHHBIX
OJIHOPOJHBIX YPAaBHEHHUH.

33. Orbickanue GyHIaMEHTAIbHON CHUCTEMbI PELIEHUI CUCTEMbI JIMHEHHBIX OJHOPOAHBIX U (-
(depeHIaTbHBIX YPaBHEHUH C MOCTOSIHHBIMH KOA(PPHUIIEHTaMHU.

34. Meron Bapualiy MPOU3BOJIbHBIX TOCTOSTHHBIX JIJISl cCUCTEM AU PEepeHInaTbHbIX YPaBHEHUH.

/{BoiiHbIEe, TPOHHBbIE, KPUBOJIUHEHHbIE U IOBEPXHOCTHBIE HHTErPAJIbI.
JJieMeHTHI TeopuH nojs. UHTerpanbHbie (popMyJibl

35. llonsarue unterpana no gurype. [locrpoeHre HHTErpaIbHON CyMMBI.

36. OpueHTUPOBAHHBIE KPUBBIE U TIOBEPXHOCTH.

37. BelunciieHne 1BOMHOTO MHTErpaja B I€KApTOBBIX KOOPANHATAX.

38. ['eomeTpuyeckuii CMbICT ABOMHOTO MHTErpasia.

39. 3ameHa nepeMEHHBIX B IBOMHOM HHTerpaie. JIBOWHON UHTErpas B MOJSIPHBIX KOOPAMHATAX.
40. TpoliHOi UHTETpaJ B IEKAPTOBBIX KOOPAUMHATAX.
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41. I'eomeTpudecKkuil CMbICI TPOMHOTO UHTErpaJa.

42. 3amMeHa epeMEeHHbIX B TPOMHOM MHTerpane. Llunmuapuyeckas cuctemMa KoopIuHarT.

43. 3ameHa nepeMeHHbIX B TpoiiHOM uHTerpajue. Chepuueckas cucteMa KOOpAUHAT.

44. BeruucieHrue KpUBOJIMHEUMHBIX HHTETPAJIOB IIEPBOrO PO/Ia.

45. BpluncieHne KpUBOJIMHEWHBIX HHTETPaJIOB BTOPOrO poJia.

46. IlonsiTue BEKTOPHOIO 1MoJisd. BeKTopHbIEe TUHUM.

47. PaboTa BEKTOPHOTO MOJIS BIOJIb KpUBOU. LIMpKyIsust BEKTOpHOTO 1oJisi. POTOp BEKTOpHOTO
OJISL.

48. TeopeMbl 00 YCIIOBHSIX HE3aBUCUMOCTH KPUBOJIIMHEHHBIX HHTETPAJIOB OT MyTH MHTETPUPOBa-
HUSL.

49. Ilorenuuanpuplie nmojs. OThICKaHUE TOTSHIMAIA MO,

50. ®opmyia 11 BRIYUCICHUS ITONIAAN TOBEPXHOCTH.

51. BeraucnurensHeie GOpMYyIIbI sl TIOBEPXHOCTHOTO MHTETPajia MEePBOro POAa.

52. BoiuncnurenbHble GOPMYIIBI ISl IOBEPXHOCTHOI'O HHTETpalia BTOPOTo poja.

53. IIoTOoK BEKTOPHOTO MOJIsI YepE3 MOBEPXHOCTh. [JuBepreHus BEKTOPHOTO MOJIs.

54. Unrerpanbusie popmyinsl: ['puna, Crokca, Octporpanckoro-I'aycca. Bektopuas ¢opma 3a-
nucu popmyn Crokca u Octporpaackoro-I'aycca.

Teopus pyHKUMHM KOMILUIEKCHOI'O IIePeMEeHHOro. Psiibl

Kak BBoAMTCS Onieparusi CJI0XKECHUS U YMHOXKCHHUST KOMILICKCHBIX YHCEI.

N300pakeHre KOMIUIEKCHBIX YHCEIT Ha TNIOCKOCTH. CONpPsKEHHBIE KOMIUICKCHBIC YHCIIA.

Jaiite onpeeneHre MOIysIsl M apryMeHTa KOMIUIEKCHOTO YHCIa.

Tpuronomerpuyeckas Gopma 3anacu KOMIUIEKCHOTO YKCJIa.

['maBHOE 3HaUEHKE apryMEHTa KOMIUIEKCHOTO YHCIIA.

Kak Boipakaetcst arg(z) uepes ¢byukmuu arctg(x).

Cdhopmynupyiite TeopeMy 00 YMHOKEHHUE U JCTCHUHA KOMILICKCHBIX YHCEJT, 3alTUCAHHBIX B
TPUTOHOMETPUUECKOH (opMe.

[aiite onpenenenue vz .

3anummre GopMyITy U OTHICKAHUS V7 .

10. [aiiTe omnpeaeneHue MOCIeI0BaTeIbHOCTH KOMIUIEKCHBIX uncen. [IpuBenanuTe npumepsl.

11. JlaiiTe omnpeneneHue npeiena nociae0BaTeIbHOCTH KOMILIEKCHBIX YHCE.

12. Cdopmynupyiite TeopeMy 0 Impezerne HocIea0BaTeNbHOCTH {z, }={ X, +Y, -i }-

NoabkowhE

©

13. Omnummre, KaK BBOJUTCS CHMBOJI 00 HA KOMITJIEKCHOM IIIOCKOCTH.

14. Kax BBOAHMTCS OTepanys € I KOMIUIEKCHBIX 3HAUSHHUH Z.

15. Tloka3arenbHas popma 3alMcu KOMIUIEKCHOTO YHcia Z.

16. Jlate ompeneeHue jorapupMa KOMIUIEKCHOTO YHCIIaA.

17. 3anumuTe Bce 3HAUCHUS JorapupmMa KOMIUIEKCHOTO YKCIa.

18. I'maBHBIC 3HAUEHUS JIOTapUpMa.

19. Kak BBomsATCS onepariuu Sin z, COS Z, tg z, ctg z, sh z, ch z a1 KOMIUIEKCHBIX Z.

20. JlaiiTe omnpenencHre GYyHKIINN KOMIIEKCHOTO YUCTa Z.

21. Tlokaxwute, yto 3ananue Gpynkuuu f(z) ceoautes k 3amanuto AByx ¢pyHkuit U(X,y), V(X,y)
Ha KaKOM-HUOYJIb TIPUMEDE.

22. Haiite onpenenenue npenena pynkuuu f(z) mpuz—z,,.

23. Coopmynupyiite Teopemy o npenene pynkun f(z)=U(X,y)+iV(X,y) npu z=x+iy -z ,=X,
Hy,.

24. Copmymupyiite Teopemy o npeneine dpyukmun W = p(r, p)e' "

25. Jaiite onpenenenue HenpepsiBHOH ¢y W=f(z) B Touke z,,.

26. Oxapakrtepusyiite TuHelHOe oToOpakenue f(z)=az+b.

27. Chopmynupyiite TeopeMy o HenpepbiBHOCcTH QyHKIMH f(z)=U(X,y)+1V(X,y) B TOuKe Z , =X,

Hy,.
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28. [aiite onpeneneHrne Npou3BogHOM oT pyHKIMH f(Z).

29. Jlaiite onpenenenue nuddepenuupyemoit pynknnn f(z).

30. Chopmynupyiite TeopemMy O CBsI3U TUPPEPEeHIUPYEMOCTH U CYIIECTBOBAHUU f'(z) .

31. Chopmynupyiite TeopeMy 0 HEOOXOJUMBIX U TOCTATOYHBIX YCIOBUAX TU(HEpeHIIpyeMo-
cru ¢pyakuun f(z)=U(x,y)+iV(X,y) B Touke z ;= X, +iy ;. Ycnosus Komm-Pumana.

32. Cssa3p ycnosuit Kommu-Pumana u 4acTHOW MPOU3BOIHOM %

33. Jlaiite onpeneneHne aHAIUTUUECKON (PYHKIIMU B TOUKe Z, ¥ obnactu D.

34. OnumuTe HEeKOTOpPbIe CBOMCTBA aHATUTUYECKON (DYHKIIUH.

35. Kakas ¢pynkums U(X,y) Ha3pIBaeTCS TApMOHUYESCKOM ?

36. Kakwue e pynkumnu U(X,y) 1 V(X,y) Ha3bIBaIOTCS CONPSHKEHHBIMU TAPMOHHYECKUMHE?

37. Kakoe oTHOIIEHHE UMEET MOHITHE COMPSKEHHBIX TAPMOHUYECKUX (QYHKIUI K TTOHATHUIO
AHATTUTHYECKUX (YHKINH?

38. 3anummure dU(x,y) 3Has conpsbkeHHyto GyHKIuo V(X,y) 1 Hao6opot, 3anummre dV(X,y),
3Has conpsbkeHHyo QyHkuuio U(X,Y).

39. 3anummure GOpMyIibl, MTO3BOISIONINE BOCCTAHOBUTh AHAIUTUYECKYIO (PYHKIIHIO 110 €€ Jeii-
CTBUTEJILHON WUJIM MHUMOW YaCTH.

40. Kaxk ctpouTtcs unrerpaibHas cymma Pumana ot ¢pynkuuu f(z) nmo kpusoii L.

41. Jaiite onpenenenue uHTerpana Pumana ot ¢pynkuuu f(z) mo kpusoii L.

42. ChopMynmupyiTe CBOWCTBA | f(z)dz.

4

43. 3anuimuTe BbIYMCIUTENbHBIC (DOPMYIIBI IS [ f (2)dz -
A

44, Chopmynupyiite Teopemy Komm ans uHTErpaia no 3aMKHyTOMY KOHTYPY OT aHaJIUTHYe-
CKOM (hYHKIIHH.

45. Chopmynupyiite TeOpeMy O CYIIECTBOBAHUU NEPBOOOPa3HOMN A1 aHATUTUYECKOH PyHK-
nuu. OOnMil BU epBOOOpa3HOM.

46. Teopema 00 ycloBHsX cripaBeaanuBocTH Gpopmyibl Hetotona — JleiiGHuna.

47. Coopmynupyiite Teopemy Komm /uisi MHOTOCBSI3HOM 00acTy.

48. Chopmynupyiite TeopeMy 00 yCIOBHSAX CIIpaBeUIMBOCTH HHTErpaibHOM popmyisl Komu.

49. Tlonsarue unTerpana tumna Komm.

50. Cpopmynupyiite TeopeMy 00 yCIOBUSAX CIIPABEIMBOCTH HHTETPATBbHON (HOpMyIIbI IS
(M.

51. [laiiTe ompeeneHue YUCI0BOIO psja.

52. aiite onpejieNieHHEe YaCTUUHBIX CYMM S, YHCIIOBOIO psjia.

53. late ompenenieHue MOHITHS CYMMBI YHCIIOBOTO PSiIa.
54. JlaTb onpeneneHue CXoAIIEerocsi U pacXosIerocsi YucaoBOro psja.
55. IIpuBeauTe npuUMeEpbI CXOIALIUXCA U PACXOIALINXCSA YUCIOBBIX PSJIOB.

0

o 1

56. OxapakTepusyiTe psg > R VYKaXuTe YCIOBHS €r0 CXOIUMOCTH U PACXOIUMOCTH.
n=1n

o0 o) e}
S7. Maupan X a, = X an+i- ¥ B, . ChopmynupyiiTe HEOOXOIMMOE U JJOCTATOYHOE yCIIOBUE
n=1 n=1 n=1

CXOJMMOCTH PsJIa, CBSI3aHHOE C MOBEJAECHUEM €r0 MHUMOM U JE€HCTBUTEIBLHON YacThIO.

58. Chopmynupyiite kputepuit Komm o He00X0IMMOCTH U JOCTATOYHOCTH YCIOBUI CXOIUMO-
CTH YHCJIOBOTO PsJa.

59. Copmynupyiite HEOOX0AUMOE YCIOBHUE CXOIUMOCTH YUCIOBOTO pAJa.

60. ChopMynmpyiTe TOCTATOYHOE YCIOBHE PACXOMMOCTH YHCIIOBOTO PSJIA.

61. ITousiTue ocraTka psna. [loBeneHne ocTaTKa CXOASIIUXCS U PACXOISIIUXCS PSIOB.
62. ChopmynupyiiTe CBOMCTBA O MOBEICHUH JTMHEHHONH KOMOWHAIINN CXOISAIINXCS PSIIOB.
63. B uéMm 3akirouaeTcsi coueTareIbHOE CBOMCTBO CXOMISIIUXCS PSIOB?

64. BeImoJIHSETCsI U TePEMECTUTEILHOE CBOMCTBO JIJIS pSIIOB?

65. aiiTe onpeneneHe yCIOBHOM U aOCOMIOTHON CXOTUMOCTH.

66. B uém 3axir09aeTcsi OCHOBHOE OTJIMYME YCIIOBHO M a0COJIOTHO CXOJISAIIUXCS PSIIOB?
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67. Chopmynupyiite npu3HaK CpaBHEHUS B KOHEUHOH (hopme.

68. ChopmynupyiiTe mpu3HaKk CpaBHEHHsI B IPEIETBHOM opme.

69. Chopmynupyiite mpusHak Jlanambepa B KoHeUHOU (hopme.

70. Chopmynupyiite npusHak [Jamambepa B ipeaenbHon hopme.

71. Chopmynupyiite pagukanbHbli mpu3Hak Komm B koHEUHOH Gopme.

72. ChopmynupyiiTe pagukaibHbIid Tpu3Hak Ko B mpenensHoi GpopMme.

73. UnTerpanbubiii npu3Hak Komm.

74. JlaiiTe onpeaenieHne 3HaKOYepeyIoIIerocs psaaa u chopMynupyiite TeopeMy JleiOnuia o
€ro CXOJUMOCTH.

75. IlonsTne GYHKIMOHATIBLHOTO PsI/Ia U €ro 00JIACTH CXOAUMOCTH.

76. Ilonarue cyMMbl QYHKIIMOHAIBHOTO PSAA.

77. laTh ompeniesieHue paBHOMEPHOM U HEPAaBHOMEPHOM CXOAMMOCTH (DYHKIIMOHAIBHOTO Psija.
78. Copmynupyiite npusnak BeliepmTpacca a1 paBHOMEPHON CXOIUMOCTH (PYHKIIHOHAIBHO-
o psna.

79. ChopMynupyiTe TEOpEMy O MPEACTHLHOM IIEPEX0/I€ MO 3HAKOM CYMMBI.

80. Copmynupyiite TEOpeMy O HEIIPEPHIBHOCTH CYMMbI ()YHKIIMOHAILHOTO Psijia.

81. Kak BbI moHnMaete cioBa: «Psiji MOXKHO HHTETPHPOBATH TIOWICHHO.

82. Copmynupyiite TeOpeMy O MOUICHHOM HHTETPUPOBAHNU (PYHKIIMOHAIBHOTO PsIa.

83. Kak BbI moHnmaerte cioBa: «Psq MoXHO U depeHIIupOBaTh MOUWICHHOY.

84. Chopmynupyiite Teopemy 00 aHAIUTHIHOCTH CYMMBI psfa.

85. Copmynupyiite TeopeMy 0 MowIeHHOM UG GEpEeHIIUPOBAHUN PSIOB IS ICHCTBUTEIHLHOTO
cirydast.

86. [ToHsTHEe CTENEHHOTO psija.

87. Chopmynupyiite Teopemy AGernst 0 CTPOCHUU 00JIACTH CXOAMMOCTH CTETIEHHOTO Psifa.

88. Teopema 0 pa3iiokeHHH aHATUTHYECKOW (yHKIMU B psin Teiiopa.

89. 3uath Bua psaga Teinopa st GyHKIMHA e’ sin(z),cos(z),ch(2),sh(s),In(L + 2),arctg(2), (1 +2)>.
90. IIpu peuieHnn Kakux 3aja4 NpUMEHSIOTCS psiibl Teitnopa?

91. TlonsTue psana Jlopana. Kak ycrpoena obmacts cxoauMocta psiga Jlopana?

92. Copmynupyiite Teopemy 0 paznoxkumMocT GyHKIMM B psin JlopaHa.

93. INonsaTue okpectHOCTH TOUKH 0. Psim Jlopana ¢pynkuuu f(z) B OKpeCTHOCTH .

94. TlonaTue HyNs aHATUTUYECKON (PYHKLIUU U €r0 KPaTHOCTH.

95. ChopmynupyiiTe TeOpeMy o MOBeACHUH psia Teiopa B OKPECTHOCTH M-KPaTHOTO HYJIS.
96. Kak mpakTHyecku HalTH KpaTHOCTb HYJIs?

97. Chopmynupyiite TeopemMy 00 U30THPOBAHHOCTH HYJICH.

98. Copmynupyiite Teopemy 06 oOpaiieHHH (YHKIIMH B TOXKAECTBEHHbIH HYJIb.

99. ChopmynupyiiTe TEOpEeMy IMHCTBEHHOCTH aHATUTHYECKON (QyHKITHH.

100. Jlaiite onpenenenne ocoOOi TOUKH z; aHAIUTUHYECKOH (QYHKLUM M IPUBEIUTE X KJac-

CU(pUKALHIO.
101. CdopmynupyiiTe TeopemMy o moBeneHus psaa JlopaHa B OKPECTHOCTH YCTPAaHHUMOM 0CO-

00#i TOUKH z .

102. CdopmynupyiiTe TEOpEMY O CBS3H MEXY HYJISIMH U TIOJTFOCAMHU.

103. [lath onpeaeneHre M-KpaTHOTO MOJIOCA.

104. CdopmynupyiiTe TeOpeMy O MPEICTABUMOCTH (QYHKIIMHA B OKPECTHOCTH M-KPATHOTO T10-
Jroca.

105. CdopmynupyiiTe TeopemMy o moBeneHHH psiia JlopaHa B OKpeCTHOCTH M-KPaTHOTO MOJTIO-
ca.

106. Cdopmynupyiite Teopemy o nosegeHuu psa Jlopana pynkuuu f(z) B okpecTHOCTH Cy-
IIECTBEHHO 0C000i TOUKH.

107. Jlath kmaccu(UKAIIUIO TOYKH 0

108. Cdopmymupyiite Teopemy o noeneHuu psaa Jlopana gpynkuuu f(z) B okpectHOCTH 0.
109. [lath ompeneneHue BeIUETA.

110. CdopmynupyiiTe TeopeMy O CBA3H BbIueTa ¢ K03 puuuentamu paaa Jlopana.
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111. 3anumuTe GpopMyny BEIUMCIEHUS BBIYETa OTHOCUTENHHO IPOCTOTO Motoca (aBe Gpopmy-
JIBI).

112, 3anumute GpopMyny BEIUMCICHUS BBIYETa OTHOCUTENFHO M-KPAaTHOTO MOIOCA.

113. JlaiiTe omnpejeiieHre BbIYETa B 0.

114. VYkaxure ciocoObI BBIYMCIICHUS BBIUETA B 0.

115. CdopmynupyiiTe TEOpEMY O BBIYETaX C YIETOM TOYKH 00.

116. CdopmynupyiiTe TeOpeMy o BbIdeTax 0e3 y4éra TOUKH oo .

117. Kak npuMeHSIOTCS BHIYETHI 7151 BBIYUCICHUN HHTETPAJIOB M0 3aMKHYTOMY KOHTYpY?

2n
118. Berumncienne HHTETPANOB | R(sin(x ),cos(x))dx C MOMOIIbIO BEIYETOB
0

+00
119. CdopmynupyiiTe TEOpeMy O BEIYHCIECHUN COOCTBEHHBIX MHTETPATIOB | f(x)dx .

—0o0

120. Cdoopmynupyiite nemmy XKopnrana.

+00
121. Cdopmymupyiite TeopeMy O BbIUUCICHHH HHTErpama | e %X f(x)dx.
—0Q0
+00
122. 3anumwure hopMyny IS BBIYUCICHUS HHTETPAIOB TUMNA | sin(arx)f(x)dx H

—00

~+00
Jcos(a-x) f(x)dx.

o0

Teopusi BeposiTHOCTEN
1 Jaiite ompeneneHue NEeTEPMUHUPOBAHHBIX U CTAaTMUECKUX 3akoHOMepHocTell. Ilpusenute
IPUMEPBHI.
2.Yto u3y4yaeT Teopus BEpOSITHOCTEH?
3.TIoHsATHE O IPOCTPAHCTBE 3JIEMEHTapHbIX cOOBITUH. [IpuBEeIUTE IPUMEPHI.
4. Tlonsatue coObITHS U 1O cOOBITUH. [Ipumepsl.
5. Knaccugukanus coObITHH: JOCTOBEpHBIE, HEBO3MOXHbBIE, COBMECTHBIE 1 HECOBMECTHBIE CO-
OBITHSI.
6. Onepanmu Haj COOBITHSAME: CyMMa, IPOU3BEIeHNE, oTpullanue. [Ipumepsr.
7.B kakux ciayyasx IPUMEHHMO KJIAaCCHYECKOoe ompejeieHne BeposTHOCTH. Kak ycTpoeHo B
3TOM cClly4ae IPOCTPAHCTBO AIEMEHTAPHBIX COOBITUI?
8. 'eomeTpuueckoe onpesesieHne BEeposITHOCTEN.
9. Cratuctudeckoe onpeeseHne BepOsITHOCTEH.
10. AkcuoMaTHueckoe onpeielIeHre BEpOsITHOCTEH.
11.TIonsarue yciaoBHOM BeposiTHOCTH. [IpumMepsl.
12.YcTaHoBHTE CBSI3b MEX]ly YCIOBHBIMU M 0€3yCIOBHBIMU BEPOATHOCTSIMH IS Cllydas reo-
METPUYECKOT0 OMpeAeICHHUS BEPOSITHOCTEH.
13.3aBucuMBbIC U HE3aBHCUMBIE COOBITHS. [IprMepsl.
14. ®opmyna yMHOXKEHUSI BEPOSITHOCTEH.
15.TTonyunte hopMyiy CIOKEHUS BEPOATHOCTEH AJs ciiydas TeOMETPUUECKOTO OMpPEeIeIeHUs
BEPOATHOCTEM.
16.ChopmynupyiiTe 3amady, KOTOpy pemaer gopmyia moidHOH BeposTHOcTH. [lomyuuTte
3Ty hopMmyIy.
17.Cpopmynupyiite 3agauy, KoTopyto pemraer popmyna baiteca. [Tonyuute sty popmyimy.
18. Onmmnre cxemy ucnbiTanuii beprymm.
19.MaTemaTruueckas MoJieJb CXeMbl UCIIBITaHUHN bepHymu.
20. Kakyro 3amauy pemaet hopmyna beprymm? [omyante popmyny beprysim.
21.ChopmynupyiiTe nokaapHy0 Teopemy MyaBpa-Jlammaca. g pemieHus Kakux 3anad eé
MPUMEHSIOT?
22.ChopmynupyiiTe HHTETpasibHyI0 TeopeMy MyaBpa-Jlamnaca. J{ns pemenus: Kakux 3agad eé
MPUMEHSIOT?
23. Penxue cobprtusi. ®opmyna [lyaccona.
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24.0nuumTe myacCOHOBCKHM MOTOK COOBITHH.

25.11Tonyunte Gopmyny BBIUHUCICHHUS BEPOSITHOCTH TOrO, YTO 3a BpeMs t meiicTBus myacco-
HOBCKOTO IIOTOKA COOBITHE HACTYIUT M pas.

26.TTousTe o nensx MapkoBa. Berunciaenuii Bepostaocteit P(i,j) mepexoma u3 cOCTOSHUS
A(i) B coctosinue A(j) s ZMCKPETHON OJTHOPOJIHOM I[N C KOHCYHBIM YUCIIOM COCTOSHHU.

Cemectp 3
[TpuBenuTe mpuMepsl KJIaccoB (PyHKINMA, 00pa3yrOIIUX JIMHEHHOE TPOCTPAHCTBO.
Jatp onpenenenue noHsATus 6a3uca s 0CKOHEYHOMEPHOTO JIMHEHHOTO IPOCTPAHCTBA.
Jlatb onpenieneHye MOHATHSI CKaJIIPHOTO MPOU3BEACHUS IBYX (YHKIUH.
Jlatb onpenenenue HOPMbI (QYHKITHH.
JlaTh onpeneneHrue OpTOrOHAIBHOM cucTeMe (PYHKITUH.
[TpuBeauTe MPUMEPHI OPTOTOHAIBHBIX CHCTEM (DYHKITUI.
. 3anuIMTe OCHOBHYIO TPUTOHOMETPUYECKYIO cUCTeMY (DYHKIMNA. YKaXUTE HOPMY 3TUX
byHKUIMMA
8. Kax naiitu ko punnents! psga Oypbe 1o Npou3BOIbHON cucTeMe (yHKIIHA.
9. Urto Ha3bIBaeTCS CPEHEKBAIPATUYHBIM OTKIIOHEHHEeM QyHKImHK f(X) ot pyrkimu g(Xx)?

10. [aiiTe ompeneneHne CXOAUMOCTH TTOCTIE0BATENBHOCTH { S, (x) } K GyHKIun S(X) B cpenHe-

NO oA wN

KBaJIpaTHYHOM CMBICIIE.
11. B uém 3akiiro4aeTcs 3KCTpeMalIbHOE CBOMCTBO MHOTOUIeHOB Dyphe.
12. 3anumuTe HepaBeHCTBO beccensi.

13. 3anmmuTe ypaBHeHHe 3aMKHYTOCTH [TapceBanst — CtekiioBa.

14. Kakas OpTOroHalibHass CHCTEMa HA3bIBACTCA SaMKHYTOﬁ B KJIaCCEC ,€2 ?

15. Kakas OpTOroHalibHass CHCTEMa HA3bIBACTCA MOJHOM B KJIacce €2 ?

16. Onumure oOmmii Bua psia @ypre Mo OCHOBHOM TPUTOHOMETPUUECKON CHCTEME.

17. 3anumnre popMyny uist OThICKaHUS KO3()h(PUIIMEHTOB TPUTOHOMETPUUECKOTO psiia Dyphbe.
18. Chopmynupyiite Teopemy Jlupuxie o NpeicTaBUMOCTH (PYHKIIMM TPUTOHOMETPHUUECKUM
panom Dypee.

19. Bua ko3¢ dunmeHToB TpuroHoMeTpudeckoro psaga Oypbe Ui 4ETHBIX U HEUETHBIX (DyHK-
1005178

20. Kax pa3noxuTh B psig ypbe GyHKIMHU, 3aaHHbICe HA [0,/ ] U [a,a + 2/]?

21. 3armmmmre BuA psina Oypre Mo rapMOHHYECKUM KOJICOaHHSM.

22. Ilonatue 06 aMIUIUTYTHOM, YaCTOTHOM, (Pa30BOM CIIEKTPax MEepUOANYECKON (PYHKIIUH.
23. Yxaxure cucteMy GyHKIHH /s 3anucH psaga Oypre B KOMIUIEKCHOH (opme.

24. 3anummre pag Pypwe B koMiuiekcHoM popme. Kak Bbipaxkarorcs ero KoahuIueHTs?
25. Copmynupyiite TeopeMy o mpeacTaBUMOCTH QyHKIHH nHTErpagoM DOypoe.

26. 3anummre uHTerpan @ypre B nedcTBUTENbHON dopme (3 GopMbI).

27. 151 9ero GyHKIHUIO pasznaraiot B psg Oypne?

28. Jlns yero pyHKIUHUIO MPECTABISIOT HHTerpajgoM Dypbe?

29. [NonsaTne uHTETpaTEHOTO TipeoOpazoBanus Dypre.

30. [TonsTue cunyc — npeodbpazoBanue Oypoe.

31. [onsitue KocuHyc — npeodpazoanne Oypre.

32. JlaTb onpeneneHne OpuruHaia.

33. Jlats onpenenenue u3obdpaxkenus (mo Jlamacy).

34. ChopmynupyiiTe TeopeMy 00 aHATUTUYHOCTH U300paXKEHUH.

35. CBoHCTBO TMHEHHOCTH MpeoOpa3oBanus Jlamaca.

36. ChopmynupyiiTe Teopemy Moaoous.

37. ChopmynupyiiTe TeOpeMy 3aria3IbIBaHHs.

38. Cchopmynupyiite TeOpeMy CMEIICHHUS.

39. Chopmynupyiite npaBuio gudGepeHnnpoBaHrs OpUTrUHATIA.

40. Chopmynupyiite nmpaBuio auddepeHunpoBaHus H300pakeHusl.

41. ChopmynupyiTe IpaBUiIO HHTETPUPOBAHUS OpUTHHAIIA B nipezenax oT 0 go t.
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42. ChopmynupyiTe MpaBUiIO UHTETPUPOBAHMS U300paskeHus B rpenenax ot P no .

43. laiiTe onpeeneHne CBEPTKU ABYX (YHKIIHMA.

44. Chopmynupyiite TeopemMy 00 U300paKEHUU CBEPTKH.

45. 3anummte Gopmyiy Jroamers.

46. ChopmynupyiiTe TeopeMy oOpalieHus (BOCCTaHOBICHUIO (QYHKIIUH 110 €€ N300paKEHHUIO).
47. Kakue 3HaeTe criocoObl OThICKaHUSI OPUTHHAJA 110 €T0 U300Pa’KEHUIO.

48. Onumute 001y CXeMY PEIIeHH 3a/1a4 OTIePaTOPHBIM CIIOCOOOM.

49. PemieHue JIMHEHHBIX ypaBHEHUH C MOCTOSIHHBIMU KO3(PULIMEHTAMHU OIIEPaTOPHBIM METOJIOM.
50. I[Tpumenenne dpopmyssl Jroamens Al HHTETPUPOBAHUS JTMHEHHBIX U PepeHIINaTbHBIX
YPaBHEHMH C MOCTOSHHBIMHU KO3 (UIIMEHTaMH.

51. Peuienue onepaniOHHBIM METOJIOM UHTEIPaIbHBIX YPABHEHUH TUIIA CBEPTKH.

Teopust BeposiTHOCTEH
10, {aiiTe ompexneneHue IeTEPMUHMPOBAHHBIX M CTATHYECKHX 3akoHOMepHocTeil. Ilpusenure
PUMEPBHIL.
11.Yto0 u3yyaeT Teopusi BEpOSITHOCTEH?
12 ITonsiTHE O MPOCTPAHCTBE dIEMEHTAPHBIX COOBITUH. [IpuBEeIUTE IPUMEPHI.
13.ITonsiTHEe COOBITUS M TIOJIS COOBITHI. [IpuMephl.
14 Knaccudukanus coObITUNA: 10CTOBEPHBIE, HEBO3MOKHBIE, COBMECTHBIE U HECOBMECTHBIE CO-
OBITHS.
15.0nepanuu Hax cOOBITUSMU: CyMMa, IPOU3BEAEHUE, oTpuLianue. [Ipumepsl.
16.B kakux ciayyasx MPUMEHHUMO KJIACCHYECKOEe OMpe/esieHne BeposTHOCTH. Kak ycTpoeHo B
3TOM CJy4yae MPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUI?
17.I'eomerpuueckoe onpeaesieHue BEPOITHOCTEHN.
18.Cratuctuueckoe ornpeieiaeHre BeposITHOCTEH.
27. AKCMOMAaTHYEeCKOEe OIpeIeTICHUE BEPOSITHOCTEH.
28.TlonsiTHE YyCI0BHON BeposITHOCTH. [Ipumepsl.
29.YCcTaHOBHUTE CBSI3b MEX/IY YCIOBHBIMU M 0€3YCIOBHBIMU BEPOSTHOCTSIMH ISl CITydas r'eo-
METPUUYECKOI0 ONPEEICHHs BEPOSITHOCTEH.
30.3aBucuMEbIe 1 HE3aBUCUMBIE COOBITHS. [IpuMepsI.
31.dopmyna yMHOKEHHS BEpPOSTHOCTEH.
32.ITonyunte hopmymy CIOKEHHS BEPOSITHOCTEH ISl CIIydasi TEOMETPHUYECKOTO OIpeIeTIeHUS
BEPOATHOCTEMN.
33.ChopmynupyiiTe 3amady, KOTOPY pemaer (Gopmylia MoiaHOW BeposTHOCcTH. [lomydaure
3Ty hopmyiy.
34.ChopmynupyiiTe 3a1ady, KoTopyro pemraet popmyna baiieca. [Tomyanrte 3ty dopmyiry.
35.0numuTe cxeMy ucnbITaHuil beprymnu.
36.MaTemaTudeckast MOJICJIb CXEMbI HCITBITAHHA bepHysuTH.
37. Kakyto 3amauy pemaet ¢popmyna bepuynnu? Iomyuute popmyny beprysiu.
38.ChopmynupyiiTe JoKambHYIO TeopeMy Myaspa-Jlamnaca. [[nst pemeHus kakux 3amad eé
MIPUMEHSIOT?
39.ChopmynupyiiTe HHTErpaIbHYIO Teopemy MyaBpa-Jlarutaca. [y penieHns Kakux 3aaad eé
MPUMEHSIOT?
40. Penxue coobiTus. @opmyia [Tyaccona.
41.0numuTe MyacCOHOBCKUM MOTOK COOBITHA.
42 Tlonyuute (GOpMYIy BBIYMCICHHUS BEPOATHOCTH TOTO, YTO 3a BpeMs t melcTBHs Imyacco-
HOBCKOT'O IIOTOKA COOBITHE HACTYIHUT M pas.
43.TTousitrie o 1ernsx MapkoBa. Beruncienuii BepositHoctedt P(i,j) mepexoma w3 COCTOSHHUS
A(i) B cocrosinue A(]) s TUCKPETHON OJHOPOJHOM IEMH ¢ KOHCUYHBIM YUCIIOM COCTOSHHIA.

3 cemecTp
52. IlpuBeauTe mpUMepbl KJIacCoB (YHKIIUMA, 00pa3yIOIIMX JUHEHHOE MPOCTPAHCTRO.
53. late ompeneneHue MoHsATUs 6a3uca s 0ECKOHEYHOMEPHOTO JIMHEHHOTO MPOCTPAHCTBA.
54. Jlath omnpeiesieHne MOHATHS CKAISIPHOTO MPOU3BEICHUS IBYX (PYHKITUH.
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55. late omnpeneneHue HOPMbI (HYHKITHH.

56. Jlath onpeenieHne OpTOroHAIbHON cucTeMe (DYHKITHIA.

57. IIpuBeaute mpuMepbl OPTOTOHAIBHBIX CUCTEM (YHKIUH.

58. 3anuuMTe OCHOBHYIO TPUTOHOMETPHUECKYIO CUCTEMY (DYHKIUI. YKaXuTe HOpMY 3TUX
byHKIII

59. Kak naiitn ko3¢ dunmentsl psga Oypbe Mo mpou3BOIBHON cUcTeMe (PYHKITUH.

60. UTo Ha3bIBaeTCs CpeIHEKBAIPaTUIHBIM OTKIOHeHHEeM QyHKImHU f(X) ot pyHrkimu g(X)?

61. Jlaiite onpeneneHre CXOUMOCTH TIOCIIEN0BATENBHOCTH { S, (x) } K dyHKmu S(X) B cpesHe-

KBaJJPaTUIHOM CMBICIIC.

62. B uém 3akimogyaeTcsi SKCTpeMaIbHOE CBOMCTBO MHOTOUWICHOB Dyphe.
63. 3anumute HepaBeHCTBO beccens.

64. 3anummre ypaBHenue 3amkHyTocTH [lapceBans — Ctekiosa.

65. Kakas OpTOroHajibHasA CUCTEMA HA3bIBACTCA 3aMKHYTOﬁ B KJ1aCC€ ,€2 ?

66. Kakas OpTOroHalibHast CUCTEMa HA3bIBACTCS TTOJIHOM B Kjacce €2 ?

67. Onumute oOuMii Bug psina @ypbe M0 OCHOBHOM TPUTOHOMETPUUECKON CHCTEME.

68. 3anummre GopMyITy U OTBICKAHHS KO PHUIIMEHTOB TPUTOHOMETpHUYECKOT0 psina Dypobe.
69. Cpopmynupyiite Teopemy upuxiie o npeacTaBUMOCTH (PYHKIUU TPUTOHOMETPUYECKUM
panom Dypee.

70. Bua ko3¢ uiineHToB TpUroHOMeTpruiecKkoro psijga Oypwe A7 YETHBIX U HEUETHBIX (PYHK-
1005178

71. Kax pa3noxuTh B psig Pypbe QyHKIMHU, 3a1aHHbIe HA [0,/ ] U [a,a + 2/]?

72. 3anummre BuA psina Oypre Mo rapMOHHYECKUM KOJICOAHHSIM.

73. TlonsTue 006 aMILTUTYTHOM, YaCTOTHOM, ()a30BOM CIIEKTpaxX MEePHOINIECKON (HYHKIUU.
74. Yxaxure cucteMy (pyHKIUH JU1s 3anucH psga Pypbe B KOMIUIEKCHON (opMme.

75. 3anummre pag Pypwe B kKoMiuiekcHoM popme. Kak Bbipaxkarorcs ero koahuIeHTs?

76. Chopmynupyiite TEOpeMy O IpeacTaBUMOCTH (pyHKIMH nHTErpaioM dypee.

77. 3anummure uHTerpayn Oypoe B AelcTBUTENLHON Gopme (3 Gpopmbr).

78. lnist uero pyHKIUIO pasznaraiot B psg Oypre?

79. 151 yero pyHKUHUIO NPECTaBISAIOT HHTErpajaoM DOypobe?

80. IMousaTHe WHTETpaTLHOTO MTpeodpa3oBanus Dypre.

81. Ilonsarue cunyc — npeodpazosanue Oypre.

82. TlonsTue KocuHyc — peodpazoBanue Oypobe.

83. laTe ompe/esieHue OpUruHania.

84. Jlatw onpenencHue n3odpaxenus (mmo Jlarmracy).

85. Copmynupyiite TeopeMy 00 aHATUTHYHOCTH U300pakeHUH.

86. CBoiicTBO TMHEWHOCTH MpeoOpa3oBanus Jlarmaca.

87. Chopmynupyiite Teopemy noaoous.

88. ChopMynmpyiiTe TeOpeMy 3aria3IbIBaHUsI.

89. Copmynupyiite TeOpeMy cMeIIeHus.

90. Copmynupyiite npaBuino auddepeHInpoBaHusI OpUTHHAIA.

91. Copmynupyiite npaBuio auphepeHIupoBaHus H300pasKeHHs.

92. CopmynupyiiTe mpaBUIIO HHTETPUPOBAHHS OpUTHHAINA B mipeenax ot 0 o t.

93. Copmynupyiite npaBUiIO HHTETPUPOBAHUS N300paskeHHs B Iipeaenax ot P 1o «.

94. aiiTe onpeeneHne CBEPTKA ABYX (DYHKITHIA.

95. Copmynupyiite Teopemy 06 n300paskeHUHN CBEPTKH.

96. 3anummre hopmyiy Jroamens.

97. Cpopmynupyiite Teopemy obpaiieHus: (BOCCTAHOBICHHUIO (DYHKIMH MO €€ U300paKeHHIO).
98. Kakwue 3HaeTe crmocoObl OTHICKAHHS OPUTHHAJA 110 €T0 U300PaKEHHIO.

99. OnumuTe OOUIYIO CXEMY PELICHHS 33]1a4 ONEePaTOPHBIM CIIOCOOOM.

100. Pemenue nMHEHHBIX ypaBHEHUH C TIOCTOSSHHBIMU KO3 PHUITHEHTAMHU OTIEPAaTOPHBIM Me-
TOJIOM.
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101. Ilpumenenue Gopmyisl [Jroamens st UHTETPUPOBAHUS JIMHEHHBIX AU(PepeHInaTbHBIX
YpaBHEHUH C TOCTOSTHHBIMU KOA(DPHUITMEHTAMHU.
102. Pemenue onepanvoOHHBIM METOJOM HHTEIPAIbHBIX YPaBHEHUH THUIIA CBEPTKH.

Teopusi BeposiTHOCTEH

1. Tlonsarue cinyvaliHoi BenuuuHbl. OZHOMEPHBIE U MHOIOMEPHBIE CIy4YailHbIE BEJIWYUHBI.

ITpumepsl. Kakue ciryyaiinbple BeIMYMHBI Ha3bIBAIOTCS] HE3aBUCUMbBIMM, 3aBUCUMBIMHU?

JluckpeTHbIE OTHOMEPHBIE CilyyaliHble BEIMUUHBI. [loHATHE psAna pacnpenesieHus.

DyHKIMA pacnpeieseHUs] BEpOSITHOCTEW OJJTHOMEPHOM CIy4ailHOM BEJIMUMUHBI U €€ CBOMCTBA.

[TocTpoenne GpyHKINU pacHpeaeaeHUs 11l AUCKPETHBIX OJJHOMEPHBIX BEITMYMH.

Banuimute Gopmysty BerauciacHus P(a<=x<b), suas F(X).

[InoTHOCTBE pacnpeneneHuss BEpOSITHOCTEH OJHOMEPHOM CIIy4aliHOW BEJIMYMHBI U €€ CBOMCT-

Ba.

Banummre Gopmyiy i Berauciienus P(a<x<b), 3Has mioTHOCTh pacnpenenenus p(x).

8. IloHsATHEe MaTeMaTHYECKOIro OXKUIAHUS OJHOMEPHOM JUCKPETHOM CilyyailHON BEIWYMHBL, €ro
CMBICIL.

9. TMomyuute popmyny A BBIYMCIEHHS MaTeMaTHUYECKOTO OXHJAHUS JJs HEIPEPbIBHOM Of-
HOMEPHOM CIIy4YallHOM BEJINYWHBI.

10. Ilonarue Gynkumu ciydaifHoro aprymenta. [lomyuure ¢opmyiny BBIUMCICHUS MaTeMaTH-
YECKOT0 OKUIaHUs (PYHKIIUH OJTHOTO CIIy4aiilHOTO apryMEHTa.

11. CpoiicTBa MaTeMaTH4YECKOTO 0XKUAAHUS.

12. TlousiTHE AMCTIEPCUH CITYYaitHON BETHMYUHBI.

13. [TonyunTe BRIYUCIUTENBHYIO (OPMYITY AUCIIEPCHH.

14. CpoiicTBa qucnepcuu.

15. TlousTHE O MOJE, MeIMaHe U KBAaHTUIIN TOPSIKA P.

16. MOMEeHTHI CiTydaifHO# BETTMYUHBI, ACHMMETPHS, SKCIIECC.

17. TlonsTHe XapakTepHCcTUUECKOM (yHKIMH. 3anucaTh XapaKTePUCTHUECKYIO (DYHKIHIO IS
JUCKPETHOW U HENIPEPBIBHOM CIIy4allHOW BEJTMYHHBI.

18. 3anumuTe XapakTepPUCTUYECKYIO U KYMYJISSHTHYIO (DYHKIMIO JUISL: a) HOPMaJIbHOTO pacnpese-
neHusi; 0) OMHOMUHAJILHOTO pacIipesiesieHus; B) pacnpenenenus [lyaccona.

19. CpoiicTBa XapakTepuCTUYECKON (PYHKIIH.

20. Kak BBIYMCITUTH Ha4YaIbHBIE MOMEHTBI, 3Hasi KYMYJISTHTHYIO (DYHKIIHIO.

21. PaBHOMEpHOE pacnpeaeseHre ClIy4ailHOW BeTMUMHBI. 3allUIINUTE A1 PAaBHOMEPHOI'O pacripe-
JenieHnst QYHKIMIO pacpeieeH s, TNIOTHOCTb, My, Dy.

22. Tloka3zaTenbHoe pacrpesieseHne. 3anuinTe INIOTHOCTh pacpeaeacHus, My, Dy

23. HopmamnbsHoe pacripenenenue. OxapakTepu3yiTe ero mapameTpel.

24. Tloctpoiite rpaduk HOPMATIBLHOTO paclpeIeIeHHs.

25. ITpuBenute npaBmio BeraucieHus P(a<x<[) 11 HOpMaTbHOW BEJTMYHHBL.

26. IlpuBeaure npaBuiio BeuMciaeHus P([x-a|<d) A HopMabHON BETMYMHBI.

27. TIpaBuio «Tp€X CUrmm».

28. Jlokaxwure, yTo eciiu X - HOpMaJibHas cilydaiiHas BeIW4YMHA, TO BeJIMYUHA Z=0 X+f Tarxke
HopMmaibHa. Halinute M[Z] u D[Z].

29. Ilycte X u Y He3aBUCHMbIE HOpMaJIbHBIE ClydaiiHble BETMUYMHBL. JloKakuTe, YTO BEIMYMHA
Z=X+Y takxxe HopmanbHa. Haiiqure M[Z] u D[Z].

30. [TonsTHE O LIEHTpaAIbHBIX NpeAeNnbHbIX Teopemax JlsmyHnoBa. Chopmymupyiite Teopemy
JIsmyHOBa JJIT OTMHAKOBO PACTIPECIICHHBIX CITyYailHBIX BEJIMYUH.

31. Jlokaxxure HepaBeHCTBO YeOrbIena.

32. [lath ompenienieHne MOHATHS CXOJUMOCTH 110 BEPOSTHOCTH.

33. ChopmynupoBaTh U JAOKa3aTh TEOPEMY O CXOJMMOCTH IO BEPOSTHOCTH IOCICIOBATEIh-

Xg +Xo +... X,

n
34. ChopmynupyiiTe U JOKaXHUTE CIEACTBHE U3 TeopeMbl YeObImeBa 0 CXOQUMOCTH 110 BEpPO-

o 0k

~

HOCTH Y|, =
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36.

37.
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39.
40.

41.
42.

43.
44,

45.
46.
47.

48.

49.

50.
51.

52.

53.

54.
55.

56.
57.
58.
59.

60.

61.
62.

63

64
65
66

_ XXt + Xy

n n >

SATHOCTHU IOCICA0OBATCIBHOCTH Y Koraga BCIIMYNHBI

X1y X9,..., X, pacnpenesieHbl o OJHOMY 3aKOHY.

CdopmynupoBate U 10Ka3aTh TeopeMy BepHymIn o CXOAMMOCTH MO BEPOATHOCTH OTHO-
CUTENbHOU YacCTOThI COOBITUSI K BEPOSITHOCTH COOBITUSL B CXeMe ¢ HcHblTaHusIMH bepHyi-
JH.

Chopmynupyiite u nokaxxkute Teopemy IlyaccoHa o cX0IUMOCTH MO BEpOSITHOCTH OTHOCH-
TEJIbHO YaCTOThl HACTYIUJICHUS COOBITUS K CpeAHeMy apu(METHUUYEeCKOMY BEpOSTHOCTEH
ITUX COOBITHIA.

Kak cTtpoutcst Mmatpuiia pacnpeaenceHusi AByMEpHON JUCKPETHOM Cy4yailHOW BEJIUYUHBI?
Kak HaiiTu psiibl pacnpesenenns ciydaiiHol BenuuuHbl X U Y, 3Hasg MaTpully pacupenesne-
Hust cuctemsbl (X,Y) IUCKPETHBIX BETUYUH?

Jatb onpeneneHue QyHKIMN pacpeeIeHIs] CHCTEMBI.

3anumuTe mpeAeibHble  3HaueHws ~ (GyHKUMM  pacupenenenus  F(X,y) npu
X —> —00, X —> +00, Y —> —00, ¥ —> 400,

Hoxkaxwure, uro GyHkuus F(X,y) He yObIBaeT M0 KaXKI0My apryMeHTY.

Banummte Gopmyiay A BeraucieHus: P(X1<X<Xp, Y1<Y<Y,), 3Has (YHKIUIO pacrpeaere-
aus F(X,y).

Jlokaxkute TeopeMy 0 GYHKLIUU paclpeeeHus ISl He3aBUCUMBIX CITy4YalHBIX BEJIMYHH.
[Tonsitue 00 ycnoBHBIX (QyHKUMAX pacmpenencHus. [IpaBuiio yMHOKEHUS 3aKOHOB pac-
npeieNeHuUs.

[ToHsITHE MIIOTHOCTH pacHpeieICHHsS CHCTEMBI.

Kak, 3Has IUIOTHOCTH pacnpeaeacHus cuctemsl p(X,y), Haiitu P((X,y)eD)?

Kak HaiitTn QyHKIUIO pacrpeneieHus: cucteMbl F(X,Y), 3Has MIOTHOCTH pacrpeneieHus
p(x,y)?

Kak waiitn ¢ynkuuu pacnpenencuus Fi(X) u Fp(y), 3Has IIIOTHOCTH pacrpeaeicHus
p(x,y) cucremsl (X,V)?

Kak Haiitu mnotHOocTh pactpenaeneHus pi(X) ¥ po(y), 3Has IIIOTHOCTH paclpeesiCHHs
p(x,y) cucremsl (X,V)?

[TnoTHOCTH pacnpeneneHust CHCTEMBI JIIsl HE3aBUCUMBIX CIy4YalHBIX BEJIHYHUH.

IToHATHE YCIOBHBIX IUIOTHOCTEW pacrnpeneneHusd. [IpaBuino ymMHOXKEHHUs INIOTHOCTEN pac-
peeNeHusl.

Kak, 3Hasi IIOTHOCTH pacrpenesieHuss CUCTeMbI p(X,y), HAUTH TUIOTHOCTh pacHpeaeeHus
crny4aitnoit Benuuunbl Z=¢(X,Y)?

[TonyunTe HopmyIbl sl BBIYUCICHUS] MAaTEMAaTUUECKOT0 OKUaHUs BenuunHbl Z=p(X,Y) B
JMCKPETHOM U HETIPEPBIBHOM CITydasiX.

[TousiTHE 00 YCIIOBHBIX MAaTEMaTHYECKUX OKUAIAHUSIX U O KPUBBIX PETPECCHH.

[TonsTre 0 koBapuanuu 1 K03(h(HUIMEHTEe KOPPEISALUH ISl HE3aBUCUMBIX CITyYalHBIX BEJH-
YHH.

Coopmynupyiite u nokaxute Teopemy o M[aX-+BY].

Chopmynupyiite u gokakute Teopemy o M[X-Y].

Coopmynupyiite u gokaxkute Teopemy o D[X+Y].

3anumute Beipaxenue st D[aX+Y].

Hoxaxute, 4To ‘rw‘ <1, rne My - KOA((OUIMEHT KOPPEIISIINHN.

Jlokakute TeopeMy 0 Kod(pPHIUEHTE KOPPEISIH BeTHUrHbl X 1 Y =ax+h.
[ToHsTHE O NMHEHHOI cpenHekBaapaTHUHON perpeccun §(X) Benmuuuubl Y Ha X. 3amuimre

By ¢pyHknuu g(X).
. JIokaxxuTe TeopeMy, XapaKTepU3YIOLYyIO ClIydan ‘rxy ‘ =1.
. JIBymepHOe HopMaibHOE pacnpeneneHue. OxapakTepusynTe ero napameTpsl.

. KaHoHnueckuii BUJ1 IByMEPHOTO HOPMAJIBHOIO PACIIPENEICHNUS.
. [Tonsitue BIOOPKH
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67. CnocoObl 00pabOTKH BEIOOPKH.

68. DMmmupudeckas GyHKIUS paclpe/IeIICHHs 1 €€ CBONCTBA.

69. BpIOOpOYHbIE YHCIOBBIC XapPAKTEPUCTUKH BETUYUHBI X.

70. IlonsTHe OLIEHKH MApaMeTPOB PACIpeICICHHUS.

71. TpeOoBaHMS K KQUECTBY OIICHKH MapaMeTPOB PACIIPEICICHUS.

72. Metoa MakcuMyMa TpaBIoONo100Ms MTOTYyYEHUS OIICHOK.

73. Meron momenToB [Iupcona momyueHust OLEHOK.

74. TlonyuuTe OLIEHKU MMapaMeTPOB HOPMAJIBHOIO pacHpeesieHHH METOI0M MaKCUMyMa MpaB/io-
000U S

75. IIpoBepbTe OlLIEHKH MapaMEeTpOB HOPMAJIBLHOTO pacHpeiesieHus] MOIYyYeHHbIX METOJIOM MaK-
CHUMYMa MPaBIOINo100Ms HA HECMEIIEHHOCTh 1 Ha 3()()eKTUBHOCTb.

76.IToHsITHE O TOBEPUTENIBHBIX HHTEPBAIAX.

77. IlocTpoeHre JOBEPUTEIBHOTO MHTEpBaja A My HOPMAIBHOTO PACHpECICHUs MPU U3-
BECTHOM G.

78. TlocTpoeHne TOBEPUTENFHOTO HHTEPBAJa OLIEHKHA My HOPMAJIBHOTO PAaCHpeeSICHHs IPU He-
U3BECTHOM G.

79. IlocTpoeHne MOBEPUTEILHOTO HHTEPBAJA JIJIsl OIICHKU IMapaMeTpa G HOPMaJIbHOTO pacrpe-
JIEJICHUS.

80. ITonsiTHe o craTucTUyecKux runote3ax. [loctpoeHne kKpuTHUYECKUX 00IacTei.

4

5 MeToauyeckue MAaTepHaAJIbl

Jnst obecreueHust mporecca oOydeHMs M peIleHHs 3a1ad OOyueHHs MCIOJIB3YIOTCS ClIELyOLIne
MaTepHabl:

—  METOIWYECKHEe MaTepHalbl, ONpeAeIoNe MPOIeaypsl OLICHUBAHMS 3HAHUIl, YMEHUH, HABBIKOB U (WIIHN)

OIIBITa AEATEIHHOCTH, XapaKTePHU3YIOIIUX 3Tkl (POPMUPOBAHHS KOMIETEHIINH, B COCTaBE COIIACHO ITyHKTA

12 paboudeit mporpaMmBbt:

OcHoBHasi iuTepaTypa.
Cemectp 1
1. ®uxtenronsl ['"M. Kypc nuddepenunanbHOro 1 UHTErpaJibHOTO UCUYHUCICHUS: Y4el-
Huk. B 3-x 1. ToM 1.— 9-e u3a. — Uza-so: Jlans, 2009.— 800 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=407
Cemectp 2
1. ®uxtenronsl ["M. Kypc auddepeHunanbHOro 1 MHTETpaJbHOTO UCUUCIEHUS: Yuel-
Huk. B 3-x 1. ToM 2.— 9-e u3a. — Uza-so: Jlans, 2009.— 800 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=408
Cemectp 3
1. ®uxtenronsl ['"M. Kypc auddepenunanbHOro 1 HHTETpaIbHOTO UCUUCICHUS: YUuel-
Huk. B 3-x 1. ToM 3.— 9-e u3a. — Uza-so: Jlans, 2009.— 800 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=409
2. Ilucemennsiit [1. T. KoHCHeKT JeKIMii IO TEOPUN BEPOSITHOCTEN, MaTEMaTUYECKOM CTa-
THUCTUKE U CIIy9ailHbIM TIporieccam. M.: Aiipuc-IIpecc, 2006. — 287c¢. (49 3k3.)

3. bonotiok, B.A. TIpakTHKyM ¥ HHIMBHUYaJIbHbBIE 3a/1aHUS 110 KypCY TEOPUHU BEPOSITHO-
cTeil (TunoBble pacyeTsl) [DeKTpoHHBIN pecypc] : yuebHoe mocobue / B.A. bonotiok, JI.A.
Bonotiok, A.I'. I'puns [u ap.]. — Dnextpon. nan. — CII6.: JIanp, 2010. — 288 ¢. — Pexum
noctyma: http://e.lanbook.com/books/element.php?pll id=534

4. bopoaun, A.H. DneMeHTapHbIN Kypc TEOPUHM BEPOSITHOCTEN U MAaTEMaTHYECKON CTAaTH-

CTUKH [DIJIEKTPOHHBIN pecypc| : yueOHoe mocobue. — IDnektpoH. naH. — CII6.: Jlansp,

2011. — 255 c. — Pexum goctyma: http://e.lanbook.com/books/element.php?pll_id=2026

JlonosHUTeILHAS JUTEpPaTypa
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http://e.lanbook.com/books/element.php?pl1_id=2026

Cemectp 1

1. MarasunnankoB JI.U. [Ipaktukym no nuddepeHnnanbHOMy HCUUCICHUO: YUeOHOoe IMo-
cobue / JLU. Marazunnukos, A.JI. MarasunnukoB; MunHcTepcTBO 00pa3zoBanus Poccuiickoit
Oenepanun, ToMckuil rocy1apcTBEHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U PAJAUOAIEKTPOHHU-
ku. - Tomck : TYCVYP, 2007. - 212 ¢. (100 3k3.).

2. MarasunnukoB JI.M. Bricmag marematuka. BBengeHne B MaTeMaTHUYECKHUM aHAIN3.
HuddepennmansHoe ucuncienue: yueoHoe nmocodbue / JI.M. Marazunnukos, A.Jl. MarazunHu-
KoB; MunHCcTepcTBO 0oOpa3zoBanms Poccuiickoit deneparuu (M.), ToMckuii TocynapCcTBEHHBIN
YHHMBEPCUTET CUCTEM YIIpaBiIeHUs U paauodnekTpoHuku (Tomck). - Tomck : TMIIO, 2003. -
191c. ( 154. 3x3.).

Cemectp 2

1. EnpiioB A.A. UaTerpansnoe ucaucnenue. JuddepeHmanbabie ypaBHSHUS : Y9eOHOE
nocobue / A.A. EnbiioB, T.A. EnbiioBa; ®eaepanbHOE areHTCTBO MO 00pa30BaHuI0, TOMCKU
TrOCYIapCTBEHHbBIA YHUBEPCUTET CUCTEM YIIPABJICHUS U panodneKTpoHuKu. - Tomck: TYCVYP,
2007. - 263[1] c. (100 »x3.)

2. EnpnioB A.A. Beiciiag marematuka II. [IpakTukym mo MHTErpaibHOMY MCUUCIEHUIO U
muddepeHIManbHBIM ypaBHEHUSIM : yueOHoe nocobue / A.A. Enwios, T.A. EnbuioBa ; ®ene-
pajbHOE areHTCcTBO Mo obOpazoBaHuio (M.), ToMckuil rocynapcTBeHHbI YHHUBEPCUTET CHCTEM
ynpasieHus 1 paanoaekTpoHuku (Tomck). - Tomck: TYCVYP, 2005. - 204 c. (280 3k3.)

3. MarasunnukoB JI.W. Beicuiasg maremaruka III. @yHKIMHM KOMILIEKCHOTO MEPEMEHHOTO.
Psaner. MaTErpansubie npeodpazoBanus: YdyeOHoe mocodue / JI.W. MarasunHaukoB, MuHucrep-
CTBO o0miero u npodeccuoHabHOr0 0bpazoBanusi Poccuiickoit @eneparuu, ToMckuii rocyaap-
CTBEHHBI YHHBEPCHUTET CHCTEM YIPABJICHUS U PATUOIICKTPOHUKHN — 2-¢ m31. - Tomck: TYCVYP,
2002. - 206 c. (289 3k3.).

Cemectp 3

1. Marasunnukos JI.W. Beiciiast marematuka [II. @yHKIMKM KOMIUIEKCHOTO IEPEMEHHOTO.
Psinp1. UnTerpansubie npeoOpa3zoBanus: YuedHoe nocodue / JI.V. MarasunaukoB; Munucrep-
CTBO o01ero 1 npodeccuonansHoro oopasosanus Poccuiickoit deneparuu, Tomckuii rocynap-
CTBEHHBI YHUBEPCHUTET CUCTEM YIIPABJICHUS U PATUOITEKTPOHUKHN — 2-€ u3A. - Tomck: TYCVYP,
2002. - 206 c. (289 7xk3.).

2. MarasunnukoB JI.W. Beicias maremaruka [V. Teopust BeposiTHOCTEH @ yueOHOE 1MOCO-
6ue ans By30B / JIL.U. MarazunaukoB; MunuctepcTBo obpasoBanus Poccuiickoit deneparuu
(M.), Tomckuit TocyJapCTBEHHbBIN YHUBEPCUTET CUCTEM YIPABIEHUS U PAIHO3TEKTPOHUKI
(Tomck). - 2-e u3na., nepepad. u joi. - Tomck : TYCVYP, 2000. - 151 c. (175 3k3.)
Y4yeOHO-MeTOoAUYECKHE NTOCO0US U TPedyeMoe IporpaMMHoe obecredeHue.

Ilpakmuueckue 3anamusa npogooOAmMca no y4eOHvbIM nOCOOUAM:

1. Marazunnukos JI.W. Ilpaktukym no auddepeHunaabHOMy UCUUCIIEHUIO: YueOHoe To-
cobue / JL.LU. Marazunnukos, A.JI. MarasunnukoB; MunuctepcTBo o0pazoBanus Poccuiickoit
®enepannn, TOMCKUI rOCYyJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PAINOIEKTPOHHU-
ku. - Tomck : TYCVYP, 2007. - 212 ¢. (100 »k3.).

2. MarazunaukoB JI.W. TIpakTukym mo nud¢depeHuarsHOMYy UCUUCIIEHUIO: Y4eOHoe 1mo-
cobue / JL.LU. Marazunnukos, A.JI. MarasunaukoB; MunuctepctBo oOpazoBanusi Poccuiickoit
®enepannn, TOMCKUI rOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABJICHUS U PAINOIEKTPOHHU-
ku. - Tomck : TYCVYP, 2007. - 212 ¢. (100 »k3.).

3adanua na KOoHmpoavHvle pAOOMbL U UHOUBUOYATLHBIE 3A0AHU NPUBECOEHDL 8 KANCOOM U3
CeOyruUx yUeOHbIX NOCoOUullL:

1. ExpioB A.A. UnTerpanbHoe ucuucienue. uddepeHnmansapie ypaBHEeHUs: yaeOHOe
nocobue / A.A. EnbrioB, T.A. EnbsrioBa; ®denepanbHoe areHTCTBO 1o 0OpazoBaHuio, ToMckuit
rOCy/IapCTBEHHBII YHUBEPCUTET CUCTEM YIpaBICHUS U paanodaekTpoHukd. - Tomck: TYCVYP,
2007. - 263[1] c. (100 5k3.)

IIporpamMmmHoe o0ecnieuenune
Cucremsl nporpammupoBanus Mathcad, Matlab, Maple, Mathematica, MathematicaPlayer,
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Adobe Acrobat Reader 9, PDF-XChange Viewer. Cuctema AUCTaHIIHOHHOTO 00pa30BaHUs
MOODLE nnst conpoBoXaeHUST CAaMOCTOSTEIIBHON PabOThI CTYJEHTOB (METOINYECKUE MaTepra-
JIBI: TEKCTOBBIE, ay/IMO U BUACO(AIIIBI, IEMOHCTPALIUH, WHAWBUYAIbHbIC 3aJaHUS U T.11.).
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