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2. | JIaGopaTopHbie padoThI 9acoB
3. | IlpakTHYeCcKHue 3aHITUS 64 72 34 170 | gyacoB
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10] O6mast TpyA0eMKOCTh (Cymma 89) | 252 | 288 | 144 684 | yacoB
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3adeT He NMPEIYCMOTPEHO Jdud. 3aueT HE IPETyCMOTPEHO
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nportokot Ne 283  or« 5 » 5 2016 1|

Jlucr coryiacoBanmii

PaGouas mporpamma cocraieHa ¢ yuetoM TpeboBanuii denepansHoro ['ocynapcTBeHHOTO
oOpa3oBaTebHOTO cTaHaapTa Beiciiero oopazoanus (PI'OC BO) mo HampaBIeHUIO TTOTOTOBKH
11.03.04 DnexTpoHUKa U HAHOAJIEKTPOHUKA, yTBepkaeHHOTo 12. 03. 2015 1., Ne 218,

paccMOTpeHa U yTBepxkIeHa Ha 3aceqannu kadenper « 05 » mas 2016, mpotokon Ne 283.
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npodeccop kadeapsl MaTeMaTUKH Enpno A.A.
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1. Hesm 1 3a1a4u AUCHUILINHBI: Ye/1bl0 Kypca MaTEMaTUKU SABJISIETCS (POPMUPOBAHNE MAaTEMAaTHUECKOM
KYJIbTYpPbl CTYJIEHTOB; U3yY€HHE OCHOBHBIX MAaTEMAaTHMYECKUX INOHATHUH, UX B3aMMOCBA3M U Pa3BUTUS;
OBJIa/ICHUE COBPEMEHHBIM aNapaToM MaTeMaTHYeCKOTO aHalIW3a Ui JajJbHEHIIEro UCIOJIb30BaHUS B
Apyrux o0JacTX MAaTEeMaTHYeCKOTO 3HAHUS M TUCIMIUIMHAX €CTECTBEHHOHAYYHOTO COJEP)KaHHS, UYTO
MO3BOJISIET MOAETUPOBATh U AHAJIIM3UPOBATh PeasIbHbIE MPOLECCH] B YCIOBUAX HAYYHOTO SKCIIEPUMEHTA U
IIPOM3BOJCTBEHHONW MpaKkTUKU. B 3adauu kypca maTeMaTHKH BXOZIST: pPa3BUTHE AITOPUTMUYECKOTO M
JIOTMYECKOT0 MBILIUIEHUS] CTYJ€HTOB, OBJIa/ICHUE METOJaMH HCCIIEIOBaHUs U PELICHUS MaTeMaTHYECKUX
3a/1a4, BbIpa0OTKa y CTYJEHTOB YMEHMsI CaMOCTOSATENbHO PACUIMPATH CBOM MAaTeMAaTUYECKUE 3HAHUS U
IPOBOJUTHh MAaTEMATHUYECKUI aHATIN3 MPUKIIAHBIX 33/1a4.

2. Mecro aucuumiannsl B ctpykrype OOII

JuctuninHa «Matematukay (b1.6.11) oTHocuTCst K 6a30BOI YacTH 00sA3aTEIBHBIX TUCHUIUIMH. [
M3YYCHHUS Kypca MaTeMaTHKU HEOOXOUMO 3HaHWE Kypca MaTeMaTHKHU cpenHel mkoibl. OcBoeHue
MaTeMaTHUKU HEOOXOAMMO JJI1 W3y4YeHUs: AUCHMILTUH 0a3oBoro mukia «dusmnkay, « TeopeTnueckue
OCHOBBI JJIEKTPOTEXHUKNY», «HaHOAIEKTpOHMKAY, @ TAKKE IPU U3YUYEHUH TUCUUILINH
po(ecCHOHAIBHOTO IUKIIA, B y4eOHO-MCCIIeIOBATEIBCKOM U HAYYHO-HUCCIIeI0BATENbCKON paboTe.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHUS IHCIUILIHHBI

BBIHyCKHI/IK JOJIDKCH O6J'IaI[aTB CICOYIOUMH KOMIICTCHIUAMMU
OIIK-1 — «criocOOHOCTBIO TIPENICTABIATH a/IEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHUN HAYYHYIO KapTUHY
MHpa Ha OCHOBC 3HAHUA OCHOBHBIX HOHO)KGHHﬁ, 3aKOHOB U MCTOJA0B €CTCCTBCHHBIX HAYK U MAaTCMAaTUKN >
OIIK-2 — «cIOCOOHOCTBIO BBISIBIATH €CTECTBEHHOHAYUHYIO CYITHOCTh MPOOJIeM, BOZHUKAIOIIUX B XOJI€
npodeccuoHaAIbHOM JIeATeIbHOCTH, IPUBJIEKATH JIJIsl X PELIEHUs] COOTBETCTBYIOLINI (PU3UKO-
MaTeMaTHYeCKUH anmapary

B pe3yJibTaTe 0cBOEHUS IMCUUILUIMHBI 00yYaIOIIUIiCS TOKEH:
3namob: OCHOBHBIC TIOHSTHS, ONpEICICHUS W CBOHCTBA OOBEKTOB MaTEeMAaTHYECKOTO aHaJH3a,
(hOpMYIHUPOBKH U J0KA3aTEeNIbCTBA YTBEPHKIIEHUH, METOMIBI UX OKA3aTeIbCTBA, BOSMOXKHBIE UX CBS3H U
MIPWIOKEHUST B JIPYIMX OO0JIACTAX MAaTeMaTHYEeCKOrOo 3HAaHWS W JAWCIHMINIMHAX €CTeCTBEHHOHAYYHOTO
COJICpKAHUS.
Ymemo: noxaszpiBaTh MaTeMaTHYECKHUE YTBEP)KICHHS, pellaTh 3ajladyd, MPUMEHATh MaTeMaTHYeCKUE
METOJIbI JJIi PEIICHUS MPAaKTHYECKUX 3a7ad4 B JPYrUX O0OJIACTAX MAaTeMAaTHYECKOro 3HAHUS U
JTUCIUTIINHAX €CTECTBEHHOHAYYHOTO COJICPKAHUSI.
Bnaoems: anmapaToM MaTEMaTHYECKOTO aHAIIN3a, METOJJaMU JI0Ka3aTeIbCTBA YTBEPIKICHUH, HABBIKAMU
MIPUMEHEHHUS dTOTO B IPYTHX 00JIACTSIX MaTEeMaTHUECKOTO 3HAHUS U JUCITUTIIMHAX €CTECTBEHHOHAYIHOTO
COJICpKAHUS.
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4. O0beM JUCHMILUIMHBI M BUIbI Y4eOHOH padoThl

OO1ias TpyI0eMKOCTh TUCUUILIHHBL cOCTaBisieT 19  3a4eTHBIX eqUHHUIIL.

Bun yueGHO# paboTh Beero 4acos - geMeCTpgl
AyIUTOpPHBIE 3aHATHS (BCEr0) 282 108 120 54
B Tom unce: - - - - -
Jlexun 112 44 48 20
JlabopatopHsie padotsl (JIP)
[pakrrueckue 3ansatus (I13) 170 64 72 34
W3 HUX B MHTEPAKTUBHON hopme 54 22 22 10
Cemunaps! (C)
Konnoxsuywms! (K) 4 2 2
KypcoBoii npoekt/(padoTa) (ayauTopHas Harpyska)
Jlpyaue 6udvi ayoumophoii pabomul
KonTpospHbIe paboThI 30 10 12 8
CamocrosiTejbHasi padora (Bcero) 294 108 132 54
B tom gucie: - - - - -
KypcoBoii ipoekT (paboTta) (camocTosiTebHas paboTa)
PacuetHo-rpaduueckue paboTsl
Pedepar
Jlpyeue 6u0bl camocmosmenbHol pabomol
W3ydeHne TeOpEeTHIECKOTO MaTepuaa, oIroToBKa K 36 m 18
MPAKTUYECKUM 3aHITHIM
[oaroToBka K CEeMUHApaM, KOJUIOKBHYMaM 36 44 18
Pemenue 3aga4. [loaroroBka Kk KOHTPOJIBHBIM paboTaM 36 44 18
Bua npoMeXyToYHOH aTTeCTalliH - DK3aMEH 108 36 36 36
OO0m1ast TPYIOEMKOCTh Jac 684 252 288 144
3adernbie Enunniel TpynoemMkocTr 19 7 8 4
5. Conepxxanue QM CIUANINHbBI
5.1. Pazgenanl AMCUMILIMHLI 1 BHABI 3AHATHI
= 8
No E g E E E % 9) [g' s ?: g < | ®opmupyembie
i HaunmMenoBanue pa3zaena AUCHUILIAHBL Z 3 = 8, = |3 & 5 chv % = § KOMIIETEHIINHU
5 I8 E s 9~ S &g gm (OK, IIK)
Z A
1. | OCHOBBI JHMHEHHOUW aNTeOpHI. 14 20 34 68 | OIIK1, OIIK2
2. | Anamutndeckas reoMeTpus 6 8 16 30 | OIIKI, OIIK2
3. BBenenue B MaTeMaTHYECKUAN aHAIINA3 8 10 12 30 | OIIK1, OIIK2
4, JuddepennnansHoe nCUUcIeHne QyHKIMH O THOM 6 8 12 26 | OIIK1, OIIK2
MIEPEMEHHON
5. | AuddepennumansHoe ncynciieHne QyHKIUH 6 6 18 30 | OIIKI1, OIIK2
HECKOJIBKHAX TMEPEeMEHHBIX
6. | MHuTerpanpHOe ucunciieHne QyHKIMH OTHOM 4+ 12+ 16+ 60 | OIIKI, OIIK2
TIepeMeHHOi 6 6 16
7. | UnTerpanbHOE HcUUCIeHHE QYHKINH HECKOIBKHX 6 14 20 40 | OIIK1, OIIK2
MePEeMEHHBIX
8. | DiIeMeHThI TeOpUH OIS 4 4 6 14 | OIIK1, OIIK2
9. | OGbIkHOBeHHbIE Au(depeHIaIbHbIe YPaBHEHUSI 8 14 18 40 | OIIK1, OIIK2
10. | DaemeHThl TeopuH HYHKIMH KOMIUIEKCHOM 6 10 18 28 | OIIKI1, OIIK2
[IEpEMEHHOMN
11. | YwucnoBsle psipl 6 4 10 20 | OIIK1, OIIK2
12. | OyHKIHOHATIBHBIC PSIbI 10 14 26 50 | OIIKI1, OIIK2
13. | OcHOBBI ONIEPAIMOHHOTO UCYUCICHUS 4 6 18 28 | OIIK1, OIIK2
14. Cirydaitablie coObITHs. BeposiTHOCTS. 6 12 12 30 | OIIKI, OIIK2
15. | CiryuaiiHble BeIMYHMHBI ¥ UX 3aKOHBI pacnpepenenus. | 10 18 28 56 | OIIK1, OIIK2
16. | DieMeHThl MAaTEeMaTHYECKOW CTATUCTHKH. 4 4 14 22 | OIIK1, OIIK2
4
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5.2. Conep:xanue pa3iesioB JUCUMILIMHBI (M0 JIEKIMSAM)

Ne
/1

HanmenoBanune
pasnenos

CopeprxaHue pa3ieioB

TpynoeMKocTb
(gac.)

dopMmupyembie
KOMIETEHIUH
(OK, IIK)

Cemectp 1

1.

OCHOBEBI
JIMHEMHOH
anreOpol

HeiictBus Han Mmatpunamu. OmnpenenuTens mopsaka N,
cBOWcTBa ompenenuresisi. MuHOp H  anrebpanyeckoe
nmorosHeHne. Brerancnenue ompepenmreneii.  OOparHas
MaTpuna. Pemenune maTpuuHbIX ypaBHeHUH. JIuHeliHble
npoctpaHcTBa. PaHr marpuupl. JIMHEWHO 3aBUCUMBIE U
JMHEIHO He3aBHCHMBIE CHCTEMBI BEKTOpPOB. basuc u
KOoOpAMHATHI. PerieHne onpeaeneHHbIX CUCTEM JIMHEHHBIX
anreOpandeckux ypaBHEHHH (MATPHYHBIA METOJ, METO.
Kpamepa, wmeron Iaycca). Pemienne HeompeneneHHBIX
CHUCTEM JIMHEWHBIX ypaBHEHWH. BekropHas anrelpa.
Jluneiinplii omepatop M ero Mmarpuua. JelctBus Haj
IuHeWHBIMH  omeparopamu. CoOCTBeHHBIE 4YHMCIa U
COOCTBEHHBIE BEKTOPBI JMHEWHOTO omeparopa. TeH30pHl.
Omnepary HaJ TeH30paMU.

14

OIIK1, OIIK2

Ananutndeckas
TEOMETpHs

IIpsimass uHUS Ha MIOCKOCTU. B3auMHOe pacmosoxeHue
npsaMeIxX. HaxoxxaeHue paccTossHUS OT TOUKH [0 MPSIMOM.
IInockocTe B MPOCTPAaHCTBE: OCHOBHBIE ypaBHEHHUS
IJIOCKOCTU.  B3auMHOE  pacrnonoxeHue IJIOCKOCTEH.
HaxoxxneHue paccTossHUS OT TOYKH [0 IUIOCKOCTH.
IIpssmass B mpocTpaHcTBe: oOImiee, KaHOHHYECKHE U
HnapaMeTpUUECKUE ypaBHEHMA. B3auMHOE pacrnoioxeHue
HOpsIMBIX B IpocTpaHcTBe. HaxoxkaeHue pacCTOSHHUS OT
TOYKH JI0 IPSMOH, MEXIY CKPEUIMBAIOIINMHUCS TPSIMBIMH.
Haxoxxnenune yrma Mexay HpsSMOH U IJIOCKOCTBIO.
YcnoBus  mapamienbHOCTH W IIEPIEHIUKYISIPHOCTH
HOpsIMOI ¥ IIIOCKOCTH B TpocTpaHcTse. [lonsipHas cucrema
KOOpAMHAT.

OIIK1, OIIK2

Beenenue B
MaTeMaTH4ec-
KM aHaJIu3.

IMousitue pyukuuu. CrnoxHast 1 oOpaTHast QYHKIIHUH.
OyHKIMY HaTYpaJbHOTO apryMeHTa
(mocnenoBarensHOCTH). [Ipeaen mociaenoBaTeIbHOCTH.
beckoneuHo Maible ¥ OECKOHEYHO OOJIbIINe
MOCIIEI0BATEILHOCTH. TeopeMbl 0 mpejenax
MIOCIIE0BATEIbHOCTEH, CBA3aHHBIE C apU(METHUECKUMHU
nevictBusaMu. Heorpenenenusie Beipaxenus. [Ipenen
dyakunu. OIHOCTOPOHHHE Mpeaensl. TeopeMsl o
npexaenax ¢yHkuy. [1epBeiii 1 BTOpoii 3aMeyaresbHbIe
Tpesielibl U UX cieAcTBus. HenpepbIBHOCTh DyHKITHH.
CpoticTBa HenpepbIBHBIX (yHKIHH. Knaccndukarus
TOYEK pa3pbiBa. beckoHeuyHO Mabie 1 OECKOHEYHO
Oomnpmue GpyHKIMK U UX cBoiicTBa. CpaBHEHHE
0OECKOHEYHO MaJIbIX M1 OECKOHEYHO 0OJIBIINX (PYHKIHUH.

OIIK1, OIIK2

Juddepennn-
aJIbHOE
WCUHCIICHHUE
(yHKIMU OJJHOM
MepeMEHHON

[onsTre nponssoaHO# (yHKIMHU. [Ipon3BOIHEIE
asleMeHTapHbIX GyHKiui. [Ipon3BoaHas oopaTHOi
¢yakuun. [IpomsBoaHas cinoxHOU GyHKIMH. MeTox
norapupmuueckoro audhepeHIupoBaHsL.
Juddepennnan Gpyakunu. [IpaBuna Haxox IeHUS
NPOU3BOAHBIX U U depeHinana, CBsI3aHHbIE C
apupmermaecknmu onepanusamu. duddepenmupoanne
rapaMeTpUYEecKH 331aHHbIX (QYHKLUI, HESBHO 3a1aHHBIX
¢dyakunit. ['eomeTpraecKuii CMBICT TPONU3BOIHON U
muddepennnana. IIpon3BOHEIE BBICIINX MTOPSAKOB.
Dopmyna Jleitbuuna. AnddepeHimansl BRICIIHX
nopsiikoB. IlpaBuiio Jlonurans. ®opmyna Teitnopa.

OIIK1, OIIK2

Juddepennn-
aJlbHOE
UCYHCIICHUE
(dhyHKIIUN
HECKOJIbKUX

IMousTre DYHKIMHU HECKONBKUX epeMeHHbIX. [Tpenen u
HENpPEPbIBHOCTD (DYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.
[lonsiTne wactHOM npou3BoaAHON. [TonHbIH
muddepennuan. JuddepeHupoBanue cloKHON
dhyakunu. InddepeHnupoBanne HESBHO 3aJaHHBIX

OIIK1, OIIK2
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NEPEMCHHBIX

¢dyukimii. [Ipou3BOIHBIC BHICIIMX MOPSIIKOB.
Juddepennnanst Beiciiux nopsakos.  KacartenbHas
IUIOCKOCTh M HOPMAaJIb K MoBepXHOCTU. [Ipou3BoHas 1o
HampaBJICHUI0. [ paaueHT.

DKcTpeMyM (QYHKIIMHA HECKOJIBKUX IMEPEMEHHBIX.
Haumenbliiiee 1 HanOoIbIee 3HAYCHNS (PYHKIIUHU B
obmactu.

6. | UurerpanbHoe
HCYHUCIICHNE
(GYHKIMU OJHOM
TIEPEMEHHOM.

MHOKECTBO KOMIUICKCHBIX Yuce. Tpu (OpPMBI 3aucu
KOMILIEKCHOTO uucia. Onepanuy HaJ KOMIUICKCHBIMU
YHCJIaMH B passIMuHbIX opmax 3anucu. Teopema besy.
OcHoBHas Teopema aareopsl.

[epBooOpasnas 1 HeomnpeeneHHbIi nHTerpai. CBolicTBa
HEOIIpeIeIEHHOTO HHTerpaja. Tabnuia HHTerpaios.
OCHOBHBIE METOABI HHTErpUpOBaHus MHTerpuposanue
paunoHaNBHbBIX Apobeil. MHTerpupoBanne HEKOTOPBIX
uppaunoHaibHOCcTeN. HTEerpupoBanue
TPUTOHOMETPUYECKHUX (DYHKIUH.

OIIK1, OIIK2

2 cemecTp

6. | MuTerpansHoe
HCUYHCIICHHUE
(dhyHKIIUK
OJIHOM
MepEeMEHHOH.

3ajaud, TNPUBOIAIIME K IIOHATHIO  ONpPENEIIeHHOro
nHTerpana. OnpeneleHHBI WHTETpal W €ro CBOMCTBA.
®opmyna Herorona-JleiiOnuna. HTerpupoBaHue 10
YacTsIM M 3aMEHa [EPEeMEHHOH B  OIpPEAEICHHOM
uHTerpane. I[IpuiokeHHs ONIpeNeNeHHOr0 HWHTerpaia K
BBIYHMCIIEHUSAM IIIOMAACH TUIOCKUX (HUTYp, 0OBEMOB TET U
JUIMH  KpuBBIX.  HecoOcTBeHHBIE  WHTErpajsl  Ha
HeorpanndeHHoM mpomexytke (I poma). HecobcTBeHHbIe
WHTETpaNsl OT HeorpannueHHbXx Qyukiwmin (11 poma).
[Tpu3HaKM CXOIUMOCTH.

OIIK1, OIIK2

7. | NaTerpansHoe
UCYHCIICHUE
hyHKIIN
HECKOJIbKUX
HEPEMCHHBIX.

IlonsiTue kpaTHOro uHTerpana. 3ajadu, NPUBOJLIIUE K
MOHATUIO JBOMHOrO MHTerpana. /J[BoiHOW MHTerpan, ero
CBOMCTBA, BBIYHCIEHHE B JEKAPTOBBIX KOOPJAMHATAX.
3aMeHa MEpeMEHHBIX B JBOHHOM HHTErpaie: Mmepexoja K
MOJIAPHBIM ~ KOOpAMHATaM.  I[IpuMeHeHue  JBOWHOrO
UHTErpaja K PElICHUI0 TeOMETPHYECKUX M (U3HUUECKUX
3a/1a4.

TpoitHoit wuHTerpan. CpoiicTBa, BBIUMCIIEHHE. 3aMeHa
NEepEMEHHO B TPOWHOM  HHTErpaie: Iepexol K
OWIMHAPUYECKON wim K chepudeckoil  cucreme
koopauHat. [IpuiioxeHns TpoHHOTo UHTErpaia..
KpuBosmmneiinple wunterpansl |l poma.  CaoiicTBa,
BBIUHCIIEHHE, MPUMEHEHHE. YCIOBUS HE3aBHCHMOCTH
KPUBOJIMHEWHOTO HWHTErpana OT IIyTH HHTErPUPOBAHUS.
Haxoxnenne GpyHKIuM 110 ee nojaHoMy auddepeHnuany.
OpuenTanus nosepxHoctu. [ToBepxHocTHBIC HHTErpaEI 11
poJia, UX CBOMCTBA U BBIUUCIICHHUE.

OIIK1, OIIK2

8. DJIEeMEHTBI
TEOPHUH TOJIA.

CkansapHoe mnoze. [loBepXHOCTH YpOBHS U TIpaJHEHT
CKaJISIPHOTO TTOJIA.

Bexropnoe mnone. Bekropuble nuHuu noss. IloTok u
JIUBEPTEeHIINS BEKTOPHOTO MOJIA. dopmyna
Octporpaackoro-I'aycca. Hupkynanus u poTop
BekTopHOTrOo noJist. @opmyna Crokca.

YacTHble BUABl BEKTOPHBIX IIOJIEH: MOTEHITMAJIFHOE,
COJICHOMIAJIbHOE, TapMOHUYECKOE.

OIIK1, OIIK2

9. OOBIKHOBEH-
HbIE
mddepennn-
aJbHEIE
ypaBHEHHUS

Jduddepennmanbaple  ypaBHEHHs IEpBOrO  MOPSIKA!
YpaBHEHUS  C  Da3feNMIONIMMHCH  IIepEeMEHHBIMH,
OJTHOPOJTHBIC, JINHEWHBIC YpaBHEHUsI, bepHyIuH, B ITOIHBIX
middepennmanax.  YpaBHEHHS  BBICIIMX  TOPSIKOB,
JOIYCKAIONIMe  MOHIKEeHHe  nopsaka.  JIuHelHble
muddepeHnnanbHbple  ypaBHEHHsS BBICHIMX — IHOPSIIKOB.
CucTeMbl TMHEWHBIX MU GepeHINaTbHBIX YPABHCHHN.

OIIK1, OIIK2

10. | DnemeHTHI
TCOPUHU

@OyHKOMS KOMIIEKCHOTO IEPEMEHHOT0. JJIeMEHTapHbIC
(GyHKIMHM ~ KOMIUIEKCHOrO mepemenHoro. [lpemen wm

OIIK1, OIIK2

A
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GyHKINH
KOMIJICKCHO M
[IEPEMEHHOMN

HETIPEPBIBHOCTD (DYHKIIMM KOMIUICKCHOTO IIEPEMEHHOTO.
[TpousBosHast (YHKIMHM KOMIUIEKCHOTO II€PEMEHHOTO.
Ycnosus Komm-Pumana. JduddeperunpyemMocTsb
OCHOBHBIX JJIEMEHTapHBIX  (YHKIMH. Wnrerpan ot
(yHKIIMUM KOMIUIEKCHOTO TepemMeHHoro. Teopema Komu.
WnTerpanpras popmyna Kommn.

11.

YucaoBrie
PAIBL.

KommurekcHpre uucnoBble psabl. CXOAMMOCTE W CyMMa
psna. Heobxoaumoe  ycnoBue CXOJIUMOCTH.
BemectBeHHBIE pAOBI C  TIOJNOKUTEIBHBIMH — YJICHAMH.
Teopembl CpaBHEHUSL. [IpusHaku CXOJUMOCTH:
Hamambepa, Komm, naTerpansasii. OneHka octaTka psja.
3HaKouepenylomuecs — psAAbl, TNPH3HAK  CXOJMMOCTH
Jleiitbunia. AGCOMIOTHASI M YCIIOBHASI CXOAMMOCTD.

OIIK1, OIIK2

12.

O yHKIMOHAJb-
HBIE PSIIBL.

OyYHKIMOHAIBHBIE  PSABL O6nacTe  CXOJUMOCTH.
PaBHOMepHas cxomumocth. [Ipusnak BelepiTpacca.
CBoIiCTBa PaBHOMEPHO CXOJSIINXCS PSIIOB.

Crenennble psangel. Teopema AGens. MHTepBanm u pamuyc
cxoauMocTu. CBONCTBA CTENEHHBIX PSIOB: paBHOMEpHas
CXOJIMOCTb, ~ HETPEPHIBHOCTE  CYMMBI,  IOWICHHOE
muddepeHunpoBanne ¥ HMHTErpupoBaHue. PasznoxkeHne
(yHKIMH B CTETIEHHBIE PSAIbI.

Psn Teiinopa. locraTouHble YCIOBHS Pa3IoKUMOCTH. Psi
Maknopena. [lpuMmeneHue CTENEHHbIX pANOB. Psp
Teitnopa. Hynu aHanmuTiaeckon GyHKITHH.

Psn Jlopana. OcoOble TOUYKM, WX KiIacCHU(pUKaius. Psn
Jlopana B okpectHocTH 0c000W TOUYKHM. BBIYETHI.
OcHOBHast TeopeMa O BblYETaX. BbluMcleHHE BBIUETOB.
[TpuMeHeHNE BBIYETOB K BRIYHCICHUIO HHTETPAIIOB.
Paznoxenne ¢QyHKIME B pSg 1O OPTOTOHAIBHBIM
(hyHKIHSM. Pan @ypee. JlocTaTouHble YCIIOBHSA
pasnoxumoctd  QyHKmu B psag Dypre. Psag Dypee
GbyHKUUH, 3a1aHHOW Ha TpoMmexyTke [-7; w]. Psg Oypee
¢byHaknun, 3amanHoi Ha mpomexyTke [-1; 1]. Psoer @ypoe
JUIsl 4eTHOW M HeueTHOW ¢yHKkimu. KomriekcHas dopma
psna @ypee. Paxg @ypre Heneproaunuecknx QpyHKIHI.
Wurerpan dypoe. Jocrarounble yCIIOBUS
mpeacTaBUMoCcTH  GYyHKIMH  uHTerpasioMm  Dypse.
Paznmuunabie  ¢opmpl  3ammcu  wmHTerpama  Dypee.
IIpeobOpazoBanue Ddypre. OCHOBHBIE CBOWCTBA
npeobpasoBanus Dypse.

10

OIIK1, OIIK2

13.

OCHOBBI
OTICpAITHOH-
HOT'O
HCYMCIIEHUS

Opurunan u ero nzoopaxenune. CBoricTBa
npeoOpazoBanust Jlamnaca. HaxosxaeHue n3o0paxeHusl.
Haxoxnenue opuruHaia no usoopaxenuto. [Ipumenenue
OIEPALMOHHOTO UCYHUCIICHUS K PEIICHUI0 JINHEWHBIX
JuddepeHnnanbHbIX YpaBHEHUH U CHCTEM.

OIIK1, OIIK2

3 cemecTp

14.

Crnyuaitabie
COOBITHS.
BeposTHOCTS.

[TonsiTHE CIIy9aifHOTO COOBITHSL. Knaccudukanus
coObITHH.  JIeHCTBUSA HaI  COOBITHSIMH. TTousrue
BEPOSATHOCTH COOBITHs. CTaTUCTHYECKOE, KITaCCHUYECKOE,
TEOMETPUIECKOE W  AaKCHOMAaTHYECKOE  OMpeeNCHNe
BEPOATHOCTH. YCIOBHBIE BEPOSTHOCTH. 3aBUCHUMBIE U
HE3aBHCUMBIE COOBITHS. Teopema CIIOKCHHUS
BeposATHOCTEH. TeopeMa yYMHOXEHUS BEpOATHOCTEM.
®Dopmyna monHOH BepositHocTH. Popmyna baiteca. Cxema
HCIIBITAHUH bepuymnu. dopmyna Bbepuynnu.
HauBeposiTHeiimee 4uciao MOSABICHUS COOBITHH B cXeMme
Bepraymm. IIpomsomsmas ¢yskiusa. JlokanpHas U
uHTerpanbHas teopeMbl Myaspa — Jlamnaca. @opmyna
IlyaccoHa.

OIIK1, OIIK2

15.

Crydaiinsie
BEJINYMHBI U
3aKOHBI HX
pacmpezaeneHus

Crnyuaiinas BennauHa. Psn pacnupenenenus. OyHkuus
pacnipenienenust u e€ coiictra. [InmoTHOCTB
pacnpeneseHuss OJHOMEPHOM Ciy4ailHON BEIMYUHBI U €€
cBoiicTBa. UnCIOBBIE XapaKTEPUCTHKU CIydallHbIX
BEJIMYMH: MaTeMaTH4eCKOe OKUIAHNE, MOJIa, MEIMaHa,

10

OIIK1, OIIK2
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MOMCHTBI, IUCIIEPCHS, CPEIHEE KBAAPATHICCKOE
OTKJIOHEHHUE. XapaKTepUCTHUECKast U KyMyJISHTHAs
(yHKINU ¥ UX CBOICTBA.

bunomuanbHOE pacnpeneneHue U ero YUCIOBbIE
xapakrepuctuku. Pactipenenenue Ilyaccona, ero psiy
pacrpeneneHus, XapakTepucTuIeckas U KyMYJITHTHAS
(GyHKIMS, YUCTIOBBIE XapaKTepUCTHKHU. [loka3arensHoe
pacripesiefieHie U ero YMCIOBEIE XapaKTePUCTHKU.
HopmanbsHoe pacnpesiesieHre U ero 4uCcIoBbIe
XapakTepUCTUKH. | paduK MIOTHOCTH HOPMAIHLHOTO
pacnpeneneHus. BerunciaeHue BEposITHOCTH NMOTaJaHNS B
3aJlaHHBIN UHTEPBaJ JIJI1 HOPMAJIbHOW BEJIUYUHBI.
[IpaBmio TpEX curm.

HepaenctBo Uebbimera. 3akoH O0JIBIIMX YUCET (TeopeMa
YeoOrimea). Teopemsl beprynmu u [Tyaccona.
LenTpanbHas npenenbHas TeopeMa.

IloHsiTHE O cucTEME CIy4alHBIX BEIUYMH. [[ByMepHas
JUCKpEeTHad CllydaiiHas BeIM4YUHA U €€ MaTpulla
pacrpenenenust. QyHKIUS pacTpeeieHus IByX
CIIy4aliHbIX BeJMYMH U €€ cBoicTBa. [noTHOCTD
pacnpeneseHusl CUCTEMbI JBYX CIy4alHbIX BEJIMUUH U €€
CBO¥CcTBA. 3aKOHBI pacIpeeNieHHsI OT/ICIIEHBIX BEJIHIUH,
BXOJISIIUX B CUCTEMY. Y CIIOBHBIE 3aKOHBI paclpe/ieIeHusl.
HezaBrucumele 1 3aBUCUMEBIE CIydaiiHbIC BETUINHBIL.
UucnoBble XapaKTEPUCTUKU CUCTEMBI ABYX CIIydailHBIX
BeninunH. KoBapuaiys 1 k03 GHureHT Koppessiiyu.

16. | DaeMeHTHI OcHOBHBIE 33124 MaTeMaTu4eckoii cratuctuku. [Ipocras | 4 OIIK1, OIIK2
MaTreMaThdec- | CTaTHCTHYECKasl COBOKYIMHOCTb. CraTncTHdecKas
KoM ¢byukums pacrpenenenus. [Ipocreiimme criocoObt
CTaTUCTHKHI 00paboTku BEIOOpKH. ['mcTorpamma. DMmupudeckas

¢byHKMs pacnpeneneHus. UncioBble XapaKTepUCTHKH
BBIOOpKH. OTIeHKa TapamMeTpoB 1o Beibopke. [TonsTHe
HECMEIIEHHOCTH, COCTOSITENBHOCTH U 3P(PEKTHBHOCTH
orneHkH. OlleHKa MaTeMaTH4ecKOTO 0KUIAHUS 1
mucnepcnu. [IoHATHE O TOBEPUTETLHOM HHTEPBAJIC.
Pacnpenenenue CtbrofieHTa. (-KBaJpaT paclpelielicHue.
BripaBHuBaHuE cratucTudeckux psnoB. [loustue o
CTaTUCTHUYECKOH mpoBepke runore3. Kpurepuu cornacus.

5.3. Pa3ienbl JMCUMILIMHBI M MEKIMCHUILIMHAPHBIE CBA3U ¢ 00ecneYnBAOMIMMU (MpeabIy IMMU)
U o0ecneynBaeMbIMHU (MIOCJIETYOIMMH) THCIUIIINHAMU

Ne HaumMmenoBanue Ne Ne paznienoB TaHHOM TUCHHATUTHHBI U3 Ta0M.5.1, A1 KOTOPBIX
n/n obecreynBaeMbIX HEoOX0AMMO H3ydeHHEe 00eCeYrBaIOINX (MIPEABIIYIINX) 1
(Tmocnenyomux) IUCIUTUINH obecrnieynBaeMbIX (TIOCIECAYIOMNX) AUCITUILTHH
112]|3|4 5 6 7 8 9 10 11 12 13 14 15 16
1. dusnka +| + +| + |+ |+ |+ |+ |+ |+ |+ ]+ |+ |+ ]|+
2. | TeopeTnueckme OCHOBBI ol T i O S S S I A S R A S A S I B S S
ANEKTPOTEXHUKH
3. | TBepmoTenpHas SICKTPOHUKA o T i X S A TR I S A S I SN B S S
4, BakyymHas u rurasmMeHHast o T i X S A TR I S A S I SN B S S
JIEKTPOHUKA
5. | YuebHo-uccnenoBareapCcKas o S T A S I I A I S S
pabota
6. | Hayuno-uccnemoBareibckas o T i N S S A TR I S A S N SN B S N S
pabora
7. | KeanroBas u ontuyeckas S B L L T S S N N S N A S I S A I S S
AJIEKTPOHUKA
8. | KBaHTOBas MexaHHKa o T i O S I S A S TR I S A S N SO O S S (R
9. | HanoanekrpoHuka o T i O S S A S IR A S A S N SO O S S (R
10. | dwusuKa KOHACHCHPOBAHHOTO 4+ +] + |+ |+ |+ |+ |+ ]+ |+ |+ ]+ |+ ]+
COCTOSTHUS
11. | ®u3uKa NIEHOYHBIX S0 S B S A S I S R S I N I A A I N I S S s
HaHOCTPYKTYD
]
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12. | ®wu3nkKa NoIynpoBOIHNUKOB S U I S A S T N I O A I I S A O

13. | MoxenupoBaHue u S A O S O I A I I S
IPOEKTUPOBAHUE MUKPO- U
HaHOCHCTEM

14. | MaremaTtHdeckoe SIS I N N A A A S T I N s O T S A O
MOJIENIUPOBAHUE U
IPOrpaMMUpPOBAHUE

15. | O6paboTka pe3ynpTaToB I o O i e S R S S I O A S I S I S
HKCTIEPUMEHTA

16. | MeToBI MaTEMAaTHYECKON e I I O R I S I A I I S
¢bu3uKn

5.4. CooTBeTcTBHE KOMIIETeHIMH, GOPMHPYEMBbIX IPH M3YYECHHH AV CUMILIMHBI, 1 BU/I0B 3aHATHH

Ilepeuenp Bunel 3ansTHI DopMBbI KOHTPOJIS
KOMIETCHIHH J JIab IIp. KP/KIT | CPC
OIlK1 + + + |OTtBeT Ha mpakTUUECKOM 3aHATUM. [IpoBepka KOHCIIEKTa.
Kommoxsuym. KonTponsHas paborta. Dk3aMeH.
OIIK2 + + +  |OTBeT Ha IpaKTHIECKOM 3aHATHH. [I[poBepka KOHCIIEKTA.
KosutoxBuym. KoHTposbHas paboTta. Dk3aMeH.

JI — nexmus, Ilp — npakTUdeckue U ceMuHapckue 3ausaTus, Jlab — madbopatopusie padotsi, KP/KIT —
KypcoBasi pabota/mpoekt, CPC — camocTrosiTensHas padboTa CTyeHTa

6. Metoanl 1 (popMbI OpraHu3anuu 00y4eHHu st

TexHOJI0TMN HHTEPAKTHBHOT0 00yUeHHs NPH Pa3sHbIX (popMax 3aHATHI B Yacax
IIpakTuueckue
@opwmel | Jlexum P Tpenunr CPC
Metonst u (4ac) / cemmnapcxue Macrep-knacc (qac) | (dac) Beero
A 3ansTus (4ac) P
[Ipe3eHTanMy ¢ UCMIOIB30BAHUEM DPA3AAaTOYHBIX
MaTepHANIOB, CIAWJIOB, MYJIbTHMEANNHOM 18 18 36
Ipe3eHTaIN
PaboTta B komaHze 3 3
Pemenne cutyaimoHHbBIX 331249 3 3
CocraBneHre HHTEIUICKT-KapT 6 6
HccnenoBaTenbCkuii METO 3 3
BhICTyIUIeHHE B POJIH 00Yydalomero 3 3
HWTOro MHTEPaKTHBHBIX 3aHATHI 18 36 54
7. JIaGopaToOpHBIi NPAKTUKYM HE IIPEAYCMOTPEHO
8. IlpakTHYecKue 3aHATUS (CEMUHAPDI)
Ne Ne paznena TemaTrka mpakTHYECKUX 3aHATHH (CEMUHApPOR) Tpyno- Komnerenmuu OK,
/1t IUCIHUIIINHBI U3 €MKOCTh TIK
Tabn. 5.1 (dac.)
Cemectp 1
1. 1. Matpuiibl U 1eHCTBUS HA/l HUMHU. 20 OIIK1, OIIK2

Omnpenenurenn. CBoicTBa U BEIYMCIICHHE.

O6patHas marpula. Pelenne MaTpu4YHbIX ypaBHEHHH.

JIuneitnbie npocTpaHcTBa. JINHENHO 3aBUCUMBIE U JIMHEHHO
HE3aBUCUMBIE CUCTEMBI BEKTOPOB. PaHT MaTpuIp!.

[onsarue 6a3uca. @opMyssl epexoia OT OTHOTO Oa3uca K
apyromy. OpToroHajgbHbIE 1 OPTOHOPMHPOBAHHBIE Oa3MCHI.
Hopwma BexTopa.

CucTeMbl THHEHHBIX anredpandeckux ypaBHeHUi. Metoxn
Kpamepa. Meron I'aycca.

Pewenne HeonpenenEHHBIX CUCTEM JIMHENHBIX YPAaBHEHUH.
Pemenne o JHOPOAHBIX CUCTEM.

Jluneitnple onepanuu Haj BekTopamu. CKaJspHOe,
BEKTOPHOE M CMENIaHHOE ITPOM3BECHUS, X IIPHMEHEHHE.
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Jlunelinblit oneparop. JelcTBus Hal JIMHEUHBIMU
oneparopaMu. COOCTBEHHBIE YUCIIA 1 COOCTBEHHBIC BEKTOPHI
JIMHEWHOTO oreparopa.

IIpsimast Ha iockoctu. [110CKOCTD.
[IpsiMast ¥ MIIOCKOCTH B TIPOCTPAHCTBE.
IonsipHas cucrema koopauHat. [loBepxHocTH.

OIIK1, OIIK2

Ipenen umcnoBoii nocnenoBarensHoCcTH. Ilpenen pyHKIUM.
PackprITHE HeolpeaeneHHOCTeH. 3aMedaTeIbHbBIC TPEICITB.
CpaBHeHne OeckoOHEYHO MalbIX (yHKuMH. HenpepsIBHOCTD
¢ynxnnu. Knaccudukarms Togek paspoiBa.

10

OIIK1, OIIK2

[pownsBomnas ¢pynkmmn. Texanka auddepeHInpoBaHs.
[TpousBoanas cnoxHOI QyHKIMK. MeTon
norapumugeckoro auddepeHInpoBaHms.
HuddepenuupoBanue GyHKINH, 3aJaHHBIX HESBHO,
napamerpuiecku. [IpousBojubie u qudhepeHnaib
BEICIIX TIOpsiakoB. @opmyra Jletioanmna. ['eomeTpraecKii
cMblica npousBogHo. @opmyna Teitnopa. IlpaBuio
Jlonnras.

OIIK1, OIIK2

UYactaele mpom3BomHble U auddepeHmman  GyHKIUH
HECKOJIbKUX  MEePEeMEHHBIX. [IpunoxxeHne  YacTHBIX
NPOM3BOJHBIX (IpagWeHT, NMPOW3BOAHAS II0 HAINPaBICHHUIO,
ypaBHEHHE KacaTelbHOH maockocty). JuddepenuupoBanue
HESBHO 3alaHHON (QyHKIHMHU. YacTHBIC IPOU3BOIHBIC BBICIIHMX
TIOPSIJIKOB.

OIIK1, OIIK2

Anrebpandeckasi, TpUTOHOMETpUYECKas U IMoKa3aTesbHast
(hopMBI 3amHCcH KOMILIEKCHOTO uncia. Onepanun Haj
KOMILIeKCHbIME ynciiamu. @opmyina Myaspa. M3BneueHue
KODPHS.

Hemnocpencrsennoe nnrerpuposanue. I[loasenenue noxa 3HaK
midepennnana. 3ameHa rnepeMeHHoi. Meron
WHTErPHUPOBAHHME 110 YacTsM. MIHTerpupoBanue
paunoHalbHBIX Apobeil. MHTerpupoBanne
nppanuoHansHocTei. Teopema YeOrmeBa. MaTErpHpoBanne
TPUTOHOMETPUIECKIX yHKIHUI.

12

OIIK1, OIIK2

CemecTtp 2

Onpenenennsiii uaTerpan. @opmyna Herorona - JleiiOHuna.
HuTerpupoBaHue Mo 4acTsaM, 3aMeHa IEPEMEHHOH B
ONpeAeIeHHOM UHTerpane. IIpunokeHus onpeneneHHoro
nHTerpana. HecoOCTBEHHBIE HHTETPAIIBI IEPBOTO POAA.
Beruncnenue. TeopeMbl cpaBHEHMSL.

OIIK1, OIIK2

JBoiiHoi  wmHTerpan. Ompenenenue. Breruncnenue B
JEKapTOBBIX  KOOpIHMHATAX. H3meHenne  mopsiaxa
HUHTETpUPOBAHUS.

3ameHa TepeMEHHBIX B JBOHHOM wWHTerpaie. J[BoitHO#
UHTErpal B  HOJSAPHOW cucTeMe KoopauHar. 3meHeHue
MOPsAJKa HHTETPUPOBAHUSL.

Tpoiinoit  umuterpan. Omnpenenenue.  BrluucieHune B
JIeKapTOBBIX KOOPANHATAX.

3aMeHa TEpPEMEHHBIX B TPOWHOM WHTErpajie: IIEpexoni B
LWIMHIPUYECKYI0 M C(EpUYEcKyl0 CHCTEMY  KOOpIMHAT.
IIpunoxkeHne  KpaTHBIX  HHTETPAJIOB K PEIICHHUIO
TeOMETPUYECKHUX U (PU3UIECKUX 3a/ad.

Brruncnenue kpuBonmHeiiHoro unterpana. ®opmyna ['puna.
IIpuMeHeHHe KPHUBONMHEHHOrO MHTErpaga K PpEIICHHIO
TeOMETPUYECKHX U (PU3MYECKUX 3a/ay.

Brrancienune mosepxaoctaoro uHTerpana Il poma. @opmyser
Crokca u Octporpajckoro-I'aycca.

14

OIIK1, OIIK2

BexTtopHble mnosst. BelunMciieHMe NOTOKa BEKTOPHOIO IIOJIS
4yepe3 IOBEPXHOCTb. JIMBEpreHuuss BEKTOPHOTO  MOJIS.
Hupkynamus BeKTOpHOTO moiyid. PaGoTa BEKTOPHOTO MO
BIONs KpuBoil. PoTop BekrtopHoro momns. OTbICKaHUE
NIOTCHIMAJIA TOJIs.

OIIK1, OIIK2

10. 9.

JudbdepeHnmanbHble ypaBHEHHUs C Pa3IeISIFOLMUCS

14

OIIK1, OIIK2

1n
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MEPEMEHHBIMU U CBOJsIIHECS K HUM. OTHOPOIHBIC
ypaBHEHHSI.

Jluneitnsie ypaBHeHUs 1-ro mopsaka. Metoa BapHuaiiu
MIPOM3BOJIBHOTO MOCTOSIHHOTO. Meton bepuymn. YpaBHenne
bepuymnnu. YpaBHeHUs B OJTHBIX AU depeHIranax.
YpaBHEHUS BBICIINX HOPSIKOB, TOMYCKAIONINE TOHKCHNE
Topsi/IKa.

JIuHelHbIE HEOJHOPOIHBIE YPABHEHUS C IOCTOSIHHBIMHU
koxpdummrenTamu. HaxoxmaeHue o0MIero 1 9acTHOTO
pELIEHNH TMHEHHOTO HEOJHOPOIHOTO YPaBHEHHUS €
MTOCTOSIHHBIMU KO3((UIIMEHTaMH 1 CTICIMAIbHOM MpaBoi
4acTbl0. MeTo 1 Bapualuy MpOU3BOJILHBIX IIOCTOSHHBIX.
CucteMbl THHEWHBIX MU GepeHIIHaTbHBIX YPABHEHAN C
TTOCTOSIHHBIMU KO3 duirenTamu.

11.

10.

OyHKIIMM ~ KOMIUIEKCHOIO  IIEPEMEHHOro.  Bblumcienue
norapupma KOMILIEKCHOTO qucia. Bo3zeenenue
KOMIUIEKCHOTO ~ 4YHClIa B KOMIUIEKCHYIO  CTEIEHb.
l'umepbonmaeckue (hyHKINN. ['eomerprueckue
MHTEpIpETallMd YCIOBHUM Ha KOMIUIEKCHOM IIOCKOCTH.
IIponsBonnas (YyHKIIMM ~ KOMIUICKCHOTO TI€PEMEHHOTO.
TI'eomerpuueckuil cmpicn npou3BoAHON. YcnoBus Komwm-
Pumana. Ananuthueckue  ¢QyHkuuu.  BoccranoBienue
AHATUTHYECKOW (YHKIIMM TI0 W3BECTHOW JEHCTBHUTEIHHOI
WX MHUMOH 4acTu.

WHterpan oT (QyHKIMM KOMIUIEKCHOTO MEPEMEHHOIO M €ro
Boluncienue. MarerpansHas ¢popmyna Komm.

10

OIIK1, OIIK2

12.

11.

Yucnoseie psasl. Cymma psaga. Heo6xomumelil nmpusHax
cxoauMmocTH. JloctaTouHble TpU3HAKK aOCOTIOTHOM
CXOIUMOCTHU. 3HaKo4epeayrouuecs psasl. [Ipuznak
JleiitbHuia. AGCOTIOTHASI M YCIIOBHAS! CXOAMMOCTD.

OIIK1, OIIK2

13.

12.

OyHKIMOHANBHBIE bl O0IaCTh CXOIMMOCTH.
PaBHOMepHast cxogumMocts. [IpusHak Beliepmtpacca.

Psn Teitnopa. Mcrons3oBaHne psaoB B MPUOIMKEHHBIX
BBIYUCIICHUSX.

Psin Jlopana. OcoOble TOUKH, X KIaccuuKanus.
Brruncienue BEIYETOB.

[IpumeHeHHE BHIYETOB K BEIYMCICHUIO HHTEIPAJIOB.

Psan ®ypee hyHKIMH, 3a1aHHON Ha TipoMexyTke [-1; 1t]. Psn
Dypbe QyHKIMH, 3a1aHHON HA poMexyTke [-1; 1]. Psapt
@ypbe A 9eTHON M He9eTHON (YHKITHH.

Kommekchast hopma TpuroHomerpudeckoro psaa @ypee.
WuTerpan @ypse. [Ipeobpasopanue Dypoe.

14

OIIK1, OIIK2

14.

13.

[Ipeob6pazosanue Jlammaca. HaxoxxaeHne m300paxeHus.
Haxoxnenne opurruHaia no usodpaxenuto. Permenne
JMHEHHbBIX JuddepeHInaIbHbIX YPaBHEHUH U CHCTEM.

OIIK1, OIIK2

Ceme

cTp 3

15.

14.

DOneMeHTH KOMOMHATOPUKH. Pa3mudHbIe onpeneneHme
BeposiTHOCTH. JleficTBust Hax coObITHsIMU. OCHOBHBIC
TEOPEMBI TEOPUH BEPOSITHOCTEW. PopMyria MOJTHOU
BepositTHocTH. Popmyna baiieca. [locnenoBaTenbHOCT
HE3aBHCHMBIX OIBITOB.

12

OIIK1, OIIK2

16.

15.

Psin pacnipenenenus, GyHKIus pacupeeseHus U IIOTHOCTh
pacnpeneneHust OJHOMEPHOU CITydaifHO! BETUYUHBI.
YucnoBble XapaKTEPUCTUKU CIIy4alHbIX BEJIUYUH:
MaTeMaTH4IecKOe 0KUAAaHHE, TUCIIEPCHS U
CPEIHEKBAIPATHUECKOE OTKIIOHEHUE, MOMEHTHI,

KO3 PHUIUEHT aCHMMETPHH, KO3(PPHUIIHEHT CKOIIEHHOCTH.
Bunp! pacnpenenennii: paBHOMEpHOE, HOPMaJBHOE,
MoKa3aTeIbHoe.

Xapaxrepuctndeckas Gpyakuus. KymynsaarHas QyHKIus.
3axoH 6onbmmx yucen. Hepasenctso Mapkosa. HepaBenctBo
YeoOrmmeBa. Teopema Uebrimiea. Teopema beprymmu.
Teopema Ilyaccona.

JIBymepHas ciydaiiHas BenuurHa. Marpuna pacnpeneiacHus,

18

OIIK1, OIIK2
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GYHKIMA pacipeieNieHus] U IUIOTHOCTh PaCIIpeaeeHuUs
JBYMEPHOI cIydaliHON BEIMYMHBL. Y CIIOBHBIE IIIOTHOCTH
pacnpeneneHus. UnciaoBele XapaKTEpUCTUKU IBYMEPHON
ciydaitHoit BenmmunHbL. JInaun perpeccun. Koaddumuent
KOpPpESILIUN.

17.

16.

I'mcrorpaMma u nosuroH. Omnupudeckas GyHKIUSA
pacnpeneneHus. BeiOopodHbIe MaTEMaTHUECKOE OXKHIAHHE
JICTIEPCHUS U CPETHEKBAPATUUECKOE OTKIOHEHHE.
ITocTpoeHne JOBEPUTEIBHBIX HHTEPBAJIOB.

El

OIIK1, OIIK2

9. CamocTosiTe;ibHas1 padoTa

Ne
n/m

Ne paznena
JCIUTLITH
HbI U3
Tabm. 5.1

Tematnka caMOCTOSTENTEHON pabOTHI
(Oemanuzayus)

Tpyno-
€MKOCTh
(uac.)

Komre-
TEHIINHA
OK, IIK

KOHTpOHB BBITIOJIHCHU S

paboTHI (Ompoc, Tecr,
JIOM.3aJ[aHue, U T.0)

Ceme

crp 1

1

W3ydeHne TeOpETHYECKOTO MaTepHana: 34
Matpuubl ¥ IeUCTBUS HaJl HUMU.
Omnpepenurens mopsiaka N. O6paTHas MaTpHIa.
Pemenne matpuunsIx ypaBHeHuil. Pemenue
CHCTEMBI JIMHEHHBIX anre0pandecKux
ypaBHeHu# MeTogoM Kpamepa, metonom
l'aycca. CamocTosTenbHOE U3ydEHHE TEM:
JIuneiinpie mpocTpaHcTBa. ApH(METHIECKIE
NpoCTpaHCcTBa. EBKIINIOBBI JINHEHHBIE
mpocTpaHcTBa. [Ipoeknus BEKTopa Ha OCb.
IIpouenypa opToroHaIM3aluy BEKTOPOB.
KBagparuunas ¢opma. [IpuBenenue
KBaZIpaTUIHON (POPMBI K TITaBHBIM OCSIM.
Pemrenue 3aa4 o BceM TeMam, IOJArOTOBKA K
KOHTPOJIHOH paboTe.

OIIK1,
OIIK2

Omnpoc Ha TPaKTHIECKUX
3aHATHAX. KOHTpONBHAs
pabota. KomrokBuym.

Cam-H0: KpuBbIe BTOpOro mopsijaka. 16
[IpuBenenue ypaBHEHUs! KPUBOIl BTOPOTO
Topsiika K KaHoHH4ueckomy Buay. Iloctpoenue
KPHBBIX BTOPOTO MOPSAKA HA TNIOCKOCTH.
W3yueHne TeopeTHYeCcKOro MaTepuaia,
MIOJITOTOBKA K IIPAKTUIECKUM 3aHATHSAM. TeMbl:
IIpsimas muHMA Ha TUIOCKOCTH. I1n0CKOCTD.
IIpsimas B npocTtpancTie. IlonspHas cucrema
koopauHat. [ToBepxnoctu. Cam-Ho: Brinucats
YpaBHCHUA HOBerHOCTeﬁ U BBIIIOJIHUTH
acku3bl. Pemenue 3anau.

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATHAX. KOHTpONbHAas
pabota. KomtokBuym.

Cam-Ho: MHOxecTBa. Onepaiuu Haj 12
MHOKECTBaMH. [ paHUIIBI YUCIOBBIX MHOXKECTB.
Monaynb n1eHdCTBUTEIBHOTO YKCIa.
DneMeHTapHbIe (DYHKIIUH, UX CBOWCTBA H
rpaguku. OCHOBHBIE CBOHCTBA (DYHKLIUH
(3aKOHCIIEKTHPOBATh, BBITIOJIHUTH 3CKU3BI
rpadukoB). UnCICHHBIC METOIBI PEIICHUS
YpaBHEHHIA: 33/1a4u OT/CNICHUsI KOPHEH; METOT
JANUXOTOMUU. YucieHnHsle METOAbI PCIICHUA
33724 00 UHTEPIOJISIIH 3aBUCUMOCTEIA.
W3yueHne TeOpEeTHYECKOTO MaTeprara.
Pemenue 3aga4, moAroToBKa K KOHTPOJIbHOM
pabote. Temsr: [locnemoBaTebHOCTE U €€
npeznen. Ipenen pynkuun. HerpepbIlBHOCT
¢byuxuun. Knaccudukanus Touek pa3pbiBa.
[TepBriit 1 BTOpoil 3amMeuaTeNnbHbIe NPEesibl U
UX CIeNCTBUs. BeckoHeYHO Malbie 1
6eckoHeuHO 60JbINe QYHKINH.

OIIK1,
OIIK2

Onpoc Ha TPaKTHIECKUX
3aHATUAX. KOHTpONbHAs
pabota. KomiokBuym.

Cam-Ho: ['eoMeTpuyeckuii 1 MEXaHUUECKUH 12

CMBICJI TPOU3BOJHOMN. [Tpu3Haky NOCTOSIHCTBA U

OIIK1,
OI1K2

Onpoc Ha MPaKTHYECKUX
3aHTUsIX. KOHTposIbHAs

12
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MOHOTOHHOCTH (YHKIIMH. DKCTPEMYMBI.
HauGonpiee 1 HauMeHblIee 3HAYEHUE
(yHKIMK Ha OTpe3Ke. BeInykiocTs BBEpX 1
BHU3 Tpaduka Gpyakuun. Touku neperuoda.
AcumnToTsl rpaduka ¢pyHkumu. [TomHoe
Uccie0BaHue (QYHKIUH U TIOCTPOCHHUE
rpajuka. M3ydeHue TeopeTHIECKOro
Mmarepuana. Pemenune 3agad, HOAroTOBKa K
KOHTpOJIbHOH paboTe. Temsr: [IponsBoanas.
Mertonx jorapupmMuIecKoro
muddepernupoBanus. Juddepernnan
¢ynkimu. [IpousBoausie u quddepeHnnans
BhICIIMX NOpsakoB. Popmyna Teitnopa.
Juddepennuposanne napaMeTpUIECKUX U
HEsIBHO 3afaHHBIX pyHKumid. [IpaBuio
JlonuTans.

paborTa.

Cam-Ho: I[Ipenen 1 HENPEepHIBHOCTH (QYHKLIUH
HECKOJIBKUX TIepeMeHHBIX. [Ipon3BonHas
MaTpula u ee ctpoenue. @opmyna Telnopa B
JIBYMEPHOM CJIydae. Y CIIOBHBIM 3KCTPEMYM.
Haumenbmiee u HanOobIIee 3HAYSHHS
¢ynkimu B obnactu. M3ydenue
TEOpETHUECKOTo Marepuaina. Pemenne 3amad,
MOJITOTOBKA K KOHTPOJIBbHOU padore. TeMsr:
YacTtubie npousBoaHble. [1omHbBINH
middepennnan. [IpousBoansie n
nuddepeHnmran BEICIINUX MOPsAKOB. ['paguent.
[IpousBoanas o Harpasienuto. Kacarenbaas
IUIOCKOCTh ¥ HOPMaJIb K MOBEPXHOCTH.
OKkcTpeMyM (PYHKIIMH HECKOIBKUX
nepeMeHHbIX. HeoOxoanmble 1 1ocTaTOuHbIE
YCIIOBUSI SKCTPEMYyMa.

18

OIK1,
OITK2

Omnpoc Ha MPaKTHUECKUX
3aHATUAX. KOHTpOJIbHAs
pabora.

M3ydeHne TeoOpeTHYECKOTO MaTepraa.
Pemenue 3anau. Tema: AnreOpandeckas,
TPUTOHOMETPHYECKAs U TIOKa3aTeNIbHas (OPMEI
3aMUCH KOMIUIEKCHOTO uncia. Onepanuu Hajg
KOMIIJIEKCHBIMU YyMcllaMu. Perienue ypaBHeHMi,
UMCIOIIUX BEIICCTBCHHBIC M KOMILUICKCHBIC
kopHu. Popmyna Myaspa. M3BiieueHue KopHs
13 KOMIUIEKCHOTO uucina. M3yueHue
TEOPETUYECKOT0 MaTepHaia. BeinonHenue
WHINBHAIYAJIHOTO 3aJaHus. TeMBbI:
Heomnpenenennslit uuterpai.
HenocpencTBeHHOE HHTETPUPOBAHHE.
IMoxBenenue nox 3Hak auddepennuana.
MeTo 1 UHTErpUPOBAHUS TI0 YACTAM. 3aMeHa
nepeMeHHoM. MIHTerpupoBanue mpocTeHImx
npobeii. MHTerpupoBaHue pannoHaIbHBIX
(hyHKIWH, HHTETPHUPOBAHNE TPUTOHOMETPHYEC-
kux QyHkiwmid. MHTErpupOoBaHe HEKOTOPBIX
HMppaIMOHAIIbHOCTEH.

16

OIK],
OIIK2

Ormpoc Ha IPAKTHYECKUX
3aHsTHsAX. KOHTpOsIbHAS
paborTa.

IloaroroBka u cJJayda 5K3aMCHa

36

OIK],
OIIK2

OL[GHI(a Ha 5K3aMCHC

CemMme

CaMm-HO: CXOOUMOCTh B CMBICJIE TJIaBHOTO
3HaueHns. YucleHHbIe METONBI BBIYHUCIIEHUS
HMHTETPAJIOB C 3aJaHHOI TOYHOCTHIO (METOBI
MPSMOYTOJIEHUKOB, METO/I TPATICIIHIA).
V3yueHne TeOpeTHIECKOT0 MaTepraa.
Pewrenue 3agay, NoAroTOBKa K KOHTPOJIBHOM
padote. Tembr: OnpeneneHHbIA HHTETPAL.
®dopmyna Herotona-Jleitbnnia. 3amMena
MEPEMEHHBIX B OMPEICICHHOM HHTETpale.
ITpunoxeHus onpeaecHHOr0 HHTErpaa.

16

OIIK1,
OIIK2

Omnpoc Ha PaKTHYECKIX
3aHsATHAX. KOHTpOsIbHAS
pabora.
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Heco6crBennsie narerpaisi | poga (¢
OecKOHeYHbIMH MpeaenaMu). HecoOcTBeHHbIE
unTerpainsl 1l pona (0T HeorpaHUMYEHHBIX

GyHKIMI).

Cam-Ho: [IpuoxeHus! KPaTHBIX HHTETPaJIoB.
W3ydyenue TeopeTHUeCcKOTo Marepuaa.
Pemenue 3a1a4, MOAr0TOBKa K KOHTPOJILHOM
pabote. Temsr: [[BoiiHOM HHTErpa B
JeKapTOBBIX H IOJIIPHBIX KOOPAUHATAX.
Tpoiinoii unterpan. Chepudeckas u
LIJIMHAPUYECKasi CHCTEMBI KOOPIHHAT.
KpuBosmHeHHbIe HHTErPANBI TI0 JUTHHE AYTH.
KpuBosmHeiHbIe HHTETPAITBI IO KOOPIHHATAM.
[ToBepXHOCTHBIE HHTErPAJIBI IO IUIOLIAAN
MOBepXHOCTH. [IOBEpXHOCTHBIC HHTETPAIIBI 110
KOOPAWHATAM.

20

10.

PaboTa BEKTOPHOTO MOJIS BIOJIb KPUBOH.
ITorennmaneHele noJid. IIoTox BEKTOPHOrO N0
yepe3 noBepxHocTb. Popmynsl ['puna, Crokca
u Octporpazackoro-I'aycca.

OIIK]1,
OI1K2

Omnpoc Ha TPaKTUIECKUX
3aHATUAX. KOHTpONIBHAS
pabora.

11.

Cam-no: JluddepeHinanbHbIil THHSHHBIN
onepatop. CBoicTBa pelIeHH 0THOPOJHOTO
JTMHEHHOTO A depeHIINaIbHOTO ypaBHEHNSI.
JInHeWHO 3aBHCHUMBIE Y TMHENHO HE3aBHCHUMBIE
cucrembl GyHKIuH. [IpuMepsr.
Omnpenenurens BpoHckoro.

Teopema 0 MMHEWHOH 3aBUCUMOCTH (DYHKIIHH.
Teopema 00 yCIOBHSIX JIMHEHHOM
HE3aBUCHUMOCTH PEIICHUI JTMHEHHOTO
0/IHOpOIHOTO i hepeHInaTBEHOTO YPaBHEHHSI.
UucneHHble MeTOABI pelmenns 3agaun Komu
JU1s1 OOBIKHOBEHHOTO T depeHInalIbsHOro
ypaBHeHuUs. M3ydeHue TeopeTH4ecKoro
Marepuana. Pemenne 3ama4 u3
WH/IMBHUIYaIbHOTO 3a/aHus. TeMbl:
Juddepennnanbabie ypaBHEHHS IEPBOTO
NopsiiKa. YpaBHEHHsI BBICIINX ITOPSIAKOB,
JOIYCKAIONINE TIOHKEHUE TOPSAIKA.
Jluneitnbie tuddepeHaibHbIe ypaBHEHUS
nopsizika N. CHCTEMBI IMHEHHBIX

i depeHInANTEHBIX YpaBHEHUH.

18

OIIK1,
OI1K2

Onpoc Ha IPaKTHIECKUX
3aHATHAX. 3aluTa
WHIUBHTyaJIbHOTO
3a/IaHusL.

12.

10.

Cam-Ho: [TocnenoBaTeTIbHOCTh KOMIUIEKCHBIX
yncedl. [ToHATHE «OECKOHEYHOCTD.
PacmipenHast KOMIDIEKCHAS TNIOCKOCTb.
JIuneitnpie oToOpaxkeHus. Y paBHEHHE 00pasa
kpuBoii. CaMOCTOSITENIbHOE H3yUCHHE
TEOpeTUUECcKOro Marepuaina. Pemenue 3aaay,
MTOATOTOBKA K KOHTPOJBHOH padote. Tema:
OCHOBHEIE dJIEeMEHTapHbIE PYHKIIUH
KOMIUIEKCHOTO [IEPEMEHHOTO.
Huddepennmpyembie QyHKIUH.
Ananutnueckue Gpynkuuu. MHTerpan ot
(YHKIIMY KOMIUIEKCHOTO TIEPEMEHHOTO.

18

OIIK1,
OIIK2

Onpoc Ha IPaKTHUECKUX
3aHATHAX. KOoHTposIbHAS
pabora.

13.

11.

Cam-Ho: JlocTaTO4YHbIE IPU3HAKU CXOAUMOCTH
YHCJIOBBIX PAJOB B KOHEUHOH (opme. .
CaMoCTOSITENBHOE N3YUEHHE TEOPETUIECKOTO
Martepuana. Pemenue 3a1ay, HOAroToBKa K
KOHTpoJIEHOH paboTe. Tema: HeoOxomumebrit
MPU3HAK CXOAUMOCTHU. JlocTaTouHble IPU3HAKU
a0COITFOTHON CXOIUMOCTH. 3HAKOUEPEIyIo-
mmecst psiibl. [Ipusnak JleiiOanna.

10

OIK1,
OI1K2

Onpoc Ha MPaKTHIECKUX
3aHATUAX. KOHTpONBbHAS
pabora.

14.

12.

Cam-HO: DYHKIMOHAJIBHBIC PSIIBL.
PaBHOMEpHAs cXOOUMOCTh (DYHKIIMOHATBHBIX
psnoB. CBOWMCTBA paBHOMEPHO CXOAALIUXCS

26

OIK1,
OIIK2

Onpoc Ha MPaKTHYECKUX
3aHATUsIX. KOHTpOJIbHAs
pabora.

14
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(yHKIMOHATBHBIX psiOB. M3yueHne
TEOPETHUYECKOTro MaTepuana: Yuciossle psaabl.
O®yHkuMoHanbHbIE psabl. Psn Teitnopa. Pag
Jlopana. Ilpumenenue creneHHbIx psaaos. Hymu
aHanuTHueckoit Gpynkiun. OcoOble TOYKH, UX
KinaccuuKkanys. Beraucinenne BEIYETOB.
IIpuMeHeHNe BEIUETOB K BBIYUCICHUIO
UHTErpanoB. Pemenne 3a1a4, MOAroTOBKa K
KOHTPOJILHOH paboTe no Teme: «BrryeTsr.
IIpunoxeHne TeOpPUH BEIYETOB K BEIYUCICHHIO
UHTETPATIOBY.

Cam-Ho: Pa3no)xeHue B psifi 10 OPTOrOHAIBHBIM
¢ynkmam. [ToHATHE O CXOAMMOCTH B CpETHEM
U CPeIHEKBAJPaTUUYHOM. DKCTPEMAIbHOE
CBOICTBO 0Tpe3KoB psaga @ypre. M3yuenue
TEOPETHUYECKOTr0 MaTepHana. Pemenue 3agay.
Temsbl: Paznoxenue B pan @ypre o
KOCHHYcaM U cuHycaMm. KomiutekcHas ¢opma
psana @ypee. UnTerpan Oypoe.
IIpeo6pazoBanne Dypbe.

15.

13.

Cam-Ho: Hurerpan Hroamens. CBeneHue
3a/1a4M K 3a7a4e ¢ HyJIeBbIMH HaYaJIbHBIMHU
YCIOBHSIMH. Perenne HHTerparbHbIX
ypaBHeHui BonbpTeppa ¢ saapaMu crieluaibHOTO
BHJIa. Pemmenne HEKOTOPHIX 3a1a4
MaTEeMAaTHICCKOW (DU3UKH.

N3ydeHne TeopeTHIeCKoro MaTepuana;
IIpeobOpazosanne Jlamraca. [TpunoxeHus
OTIEPallMOHHOTO UcUKcieHus. Pemenue 3amay,
MOJITOTOBKA K KOHTPOJIBHOM padoTe 1o TeMe:
«OnepanmoHHOE UCUHUCTICHUE)

18

OIK],
OIIK2

Onpoc Ha
MPAaKTHYECKUX 3aHSITHUSX.

16.

6-13.

IlonroroBka u ciaya dK3aMeHa

36

OIK],
OIIK2

O1eHKa Ha 3K3aMeHe

Cemectp 3

17.

14.

N3ydenue nekipoHHoro marepuana. Cam-Ho:
Kpatkune ncroprndeckue CBeICHUS O TEOPHU
BEPOSITHOCTEH. AKCHOMAaTHYECKOE OIIPEIeICHUE
BeposTHOCTH. [ToTok coOprTnii. [IpocTeiimmmii
MOTOK U €ro cBoiicTea. Pemenue 3amau
JomManrHero 3aaanus. [loarotoska k
KOHTPOJBHOH padoTte 1o Teme: «JledcTBUS Ha
coOpITusIMH. OCHOBHBIE TEOPEMBI TEOPUHU
BEPOSITHOCTEIY.

12

OIK1,
OI1K2

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

18.

15.

M3yuyeHue NEKLHOHHOIO MaTepuaa.
IToaroroBka K MpakTUYECKUM 3aHATHSIM.
BrinonHeHue TEKyero JOMalHero 3a1aius.
Cam-Ho: OyHKIMS OJHOTO CIIy4aitHOTO
apryMmeHTa. MaremaTudyeckoe 0xHuIaHue
(hyHKINU OTHOTO CITy4aiHOTO apTyMEHTOB.
[ToaroroBka K KOHTPOJIBHOU padoTe 1o TeMe:
«CryyaitHple BETHIUHBI M FIX
XapakTepucTukn». JInneitHoe nmpeoOpasoBaHue
HOPMaJIbHOM CIIy4aliHON BEIMUYUHBI.
Komnozuuust HopManabHBIX 3aKOHOB
pactpeneneHus. MHOroMepHsbIe CliydaiHble
BeJIUYHMHbBL. DYHKIMS HECKOJIBKHUX CITy4alHBIX
apryMeHToB. MaremaTudeckoe 0>kuJaHue
(hYHKINT HECKONBKHIX CITyYallHBIX apTyMEHTOB.
ITonstue perpeccun. Kpussie perpeccun.
IToaroToBka Kk KOHTPOJIBHOM paboTe 1O TeEMeE:
«/IBymepHbI€ cilydyaiiHble BETMYMHbBI»
CXO0IMMOCTH Ha MHOKECTBE CITyJailHbIX
BenaiH. CXOOMMOCTD IO BEPOSITHOCTH.

28

OIIK1,
OIIK2

Omnpoc Ha IPaKTHIECKOM
3ansTHU. KoHTposbHas
pabota. Komtoksuym.
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HepasenctBo MapkoBa. HepaBeHcTBO
YeoOsimena. Teopema YeObimesa. Teopema
bepnymu. Teopema Ilyaccona. IloaroroBka k
WTOTOBOM KOHTPOJBHOH padoTe Mo TeMaMm
paznenos 14-15.

19. 16. W3yueHne 1eKIIMOHHOTO MaTepHana.
INoaroroBka K NPakKTUIECKOMY 3aHSTHUIO.
BeImosHeHHE TEKYIIETO JOMAITHETO 3aJaHusl.
Cam-Ho: Ilonstue BeiGopku. Ilpocreifmue
crocoOb1 00paboTku BEIOOpKH. CTaTHCTHYECKAS
(byHKUMS pacrpeeseHns. DMIUpHIecKas
¢bynknus pacnpenenenus. [locrpoenue
JIOBEPUTEIHHOTO HHTEPBAJIa ISl OLICHKH
MaAaTEMaATUYCCKOT'O OXKHAAaHU. Tlonsarue o
CTaTUCTUYECKOH ITPOBEPKE I'MIIOTES.
B3aumocBs3b Gpu3uky, MaTeMaTHKH U
MIPOrpaMMHPOBaHUS B 00pabOTKE OIIBITOB:
«CrinaxuBaHue SKCIIEPUMEHTAIBHBIX
3aBUCHMOCTEH 0 METOY HAaNMEHBIINX
KBaJ[paToB»

14 OIIK1, Omnpoc Ha IPaKTHYECKOM
OIIK2 3aHATHH.

20. 14-16 IlogroroBka u cjrada sK3aMeHa

36 OIIK1, O1reHKka Ha K3aMeHe
OIIK2

10. IlpumepHasi TeMaATHKA KYPCOBBIX MPOEKTOB (pador)

He npenycmotpeHo PYII

11. PeiiTunroBasi cucTeMa JJisi OLlEHKHU yCIeBAeMOCTH CTY/AEHTOB

Ta6auna 11.1 baibHble OLIEHKH VISl 9JIEMEHTOB KOHTPOJIS

MaxkcuManbHbINA . MaxkcuManbHbINA
MaxkcumanbHbIN
N 6amn Ha 1-yto KT 0aJi 3a mepros Bcero 3a
OneMeHTH y9eOHO! AeSTeIIbHOCTH Gat 3a mepron
¢ Hayaja mexnay 2KT u Ha ceMecTp
mexay 1KT u 2KT
ceMecTpa KOHeI| ceMecTpa
[IpemuanbHbIe OAILTBI 5 5 10
KotokBuym 10 10
KonTtposbHbIe paboThI Ha 20 20 10 50
MIPAKTUYECKUX 3aHATHUSIX
HTOro MakCMMYyM 3a MePHOI: 25 25 20 70
Craga 5k3aMeHa (MaKCHMYM) 30
HapacTaoumm HTOromMm 25 50 70 100

Tadaunna 11.2 Tlepecuer 6aI0B B OLIEHKH 32 KOHTPOJIbHBIE TOUKU

BaJuibl Ha 1aTYy KOHTPOJILHOMH TOYKH Onenka
85 % w BBIIIE OT MAaKCUMAaJILHO BO3MOXHOTO peliTnHra Ha nary KT OTIIMYHO
70% - 84% oT MakCHMMaJbHO BO3MOXKHOTO pelTuHra Ha aaty KT XOPOHIO
55% - 69% oT MakcHMalbHO BO3MOXKHOTO pelituHra Ha nary KT YIOBIETBOPUTEIHHO
MeHee 55 % oT MakCHMaJIbHO BO3MOXKHOTO peiituara Ha naty KT HEYJIOBJIETBOPUTEIBHO

Ta6auna 11.3 — Ilepecuer cymMMbl 0auioB B TPAJUIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosasi cyMMma 0aJ1J10B, YYUTHIBAET YCHEITHO
Ouenka (I'OC) CIAHHLII >K3aMen Ouenka (ECTS)
5 (oTiM4HO) (3a4TEHO) 90 - 100 A (oTnM4HO)
85 -89 B (ouens xoporo)
4 (xopomo) 75-84 C (xopo1o)
(3a4TeHO) 20-74
3 (YOOBIETBOPHUTEIIEHO) 65 — 69 D (ynosnersopurennHo)
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)
2 (HeYOBIICTBOPHTEIILHO), Huske 60 6an108B F (HeynoBieTBOPUTENHHO)
(He 3a4TeHO)

SKSaMeHaHI/IOHHaﬂ OIICHKA BBICTABJIACTCA 100 1o pe3yiabTaTaM CEMECTPOBOTO peﬁTHHl"a, 1100 1o OTBCTY Ha 3K3aMCHC.

1A

CornacosaHa Ha noprtane Ne 3019




12.

Y4eOHo-MeTOOMYEeCKOEe M HHGOPMALIMOHHOE o0ecnedeHre U CHUIJINHbI:

12.1 OcHoBHas auTEpaTypa

1.

10.

11.

12.

13.

bexnemummes JI.B. Kypc ananutuyeckoi reoMeTpuUn 1 TMHEHHOM anredpbl [ D1eKTpoHHBIN pecypc] :
yueOHHMK. — DnektpoH. nan. — CII6.: Jlanb, 2015. — 445 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=58162 — 3ar1. ¢ sxpaHa.

Marasunaukos, JI. M. Beicias matemartuka |. [Ipaktukym mo auHelHO#M anredpe u aHaIMTUYECKON
reomeTpun: YueOHoe nocobue [ InekTpoHHbIi pecypc] / Marasunnaukos JI. 1., Marazunaukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 ¢. — Pesxxum goctyma: https://edu.tusur.ru/publications/37.

EnbrioB A.A. UnTerpansHoe ucuncienue. uddepeHnuansabie ypaBHEHUS: yaeOHOoe Tocoone / ALA.
Enbuos, T.A. EnsiioBa; ®@enepanbHoe areHTCTBO o0 00pazoBanuio, TOMCKHI rocy1apCcTBEHHBIN
YHUBEPCUTET CUCTEM YIpaBlieHHs U panuodiektponuku. — Tomck: TYCVYP, 2007. — 263[1] c. (100
9K3.)

Marasunnukos, JI. U. luddepennuansHoe ucuncienue: Y4ueoHoe nocodue [ IneKTpoHHBIN pecypc]
/ Marasunnukos JI. 1., Mara3zunankoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum
noctyna: https://edu.tusur.ru/publications/2246.
bepman I'.H. COopHUK 33134 110 Kypcy MaTeMaTHYECKOTo aHalu3a [DIeKTPOHHBIHN pecypc] : yueOHoe
nocobue. — DnektpoH. AaH. — CII6.: Jlanp, 2016. — 492 c. — Pexwum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari. ¢ 3kpaHa.

Asunosa JI.B. TIpakTukyM U MHIMBUyallbHBIE 3a/IaHUS 110 BEKTOPHOU airedpe u aHaIuTHUECKON
reoMeTpuH (TUIOBBIE pacyeThl) [DIeKTpoHHBIHN pecypc] : yuebHoe nocobue / JI.B. Apusnosa, B.A.
bonotiok, JI.A. BonmoTiok. — Dnexrpos. nan. — CII0.: Jlans, 2013. — 281 ¢. — Pexxum goctyma:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3ar1. ¢ 3kpaHa.

Bbonotiok B. A. [lpakTuKyM U HHANBUAYaIbHBIE 3aaHUS 10 UHTETPAILHOMY UCUHCICHHUIO (PYHKIIMU
OJTHO TIEpEMEHHOM (THIIOBBIE pacdeThl) [DIEKTPOHHBIN pecypc]: yuebHoe nocobue / bonotiok B. A.,
bonotiok JI. A., I'anmuu 1O. T, [u np.]. — Dnexrpon. gan. — CII6.: Jlanp, 2012. — 336 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.

Bbonotiok B.A. [IpakTikym ¥ HHAUBUAYATbHBIE 3aJaHUS IO OOBIKHOBEHHBIM U] PepeHInanbHbIM
ypaBHEHHUSIM (TUIIOBBIE pacueThl) [DIEKTPOHHBIN pecypc]: yuebHoe nocobue / B.A. bonoTtiok, JI.A.
bonotiok, E.A. llIBen [u ap.]. — Dnexrpon. nan. — CII6.: Jlans, 2014. — 220 c¢. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3ari. ¢ skpaHa.

[TanTeneeB A.B. Teopus GhyHKIINNA KOMITIEKCHOTO TIEPEMEHHOTO M OTIEPAIlMOHHOE HCUHUCIICHUE B
npuUMepax M 3agadax [DIeKTpoHHBIN pecypc] : yuebHoe nmocobue / A.B. Ilantenees, A.C. SIxumosa.
— DnektpoH. nan. — CII6.: Jlans, 2015. — 447 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari1. ¢ 3kpaHa.

Uynecenko B.®. COopHUK 3a/1aHMi IO CIIEIMATILHBIM KypcaM BBICIIIEH MaTEeMAaTHKH (THIIOBBIS
pacdeThl) [ DneKTpoHHBIH pecype] : yaeOHoe nocodbue. — DnekrpoH. gan. — CI16.: Jlans, 2010. —

192 c. — Pexwum nocrtyna: http://e.lanbook.com/books/element.php?pll id=433 — 3arum. c axpana.
MaraszunaukoB JI. 1. Beicmias matematuka [V. Teopus BeposiTHOCTEH [DIEKTpOHHBIN pecypc] :
yaeOHoe nmocodue / JI. 1. Mara3suHHUKOB ; TOMCKHIA TOCYAapCTBEHHBIM YHUBEPCUTET CUCTEM
yrpaBieHus ¥ pagno31eKTpoHuku (TomMck). — DneKTpoH. TeKCToBbIe AaH. — Tomck : [6. u.], 2012. —
on-line, 151 ¢. — Pexwum goctyna: http://edu.tusur.ru/training/publications/2248
Boponun A.H. DneMeHTapHBIi Kypc TEOpUH BEPOATHOCTEN U MATEMAaTUYECKONU CTATUCTUKU
[DneKxTpoHHBIH pecypc]: yuebHoe nmocodue. — DnektpoH. naH. — CII6.: Jlans, 2011. — 255 ¢. —
Pexxum noctyma: http://e.lanbook.com/books/element.php?pll id=2026
Bbonotiok B.A. IlpakTiKyM U MHIUBHIyaJbHBIE 331aHUS TI0 KypCY TEOPUU BEPOSITHOCTEN (TUIIOBBIE
pacueTsl) [ DneKTpoHHBIN pecypc]: yueoHoe mocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'puns [u
ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2010. — 288 c. — Pexxum goctymna:
http://e.lanbook.com/books/element.php?pll_id=534

12.2 JlomosiHUTEIbHASA JJUTEPaTypa

1. ®uxtenronsry I'M. Kypc auddepeHIHaIbHOr0 U HHTETPATHHOTO UCYUCICHUS: B 3 T.: y4eOHHK

st By30B / I'. M. @uxrtenronsil. — 8-¢ u3a. — M.: @usmatiur, 2006. — T. 1. —679[1] c. (99 7k3.)
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2. ®uxrenronsl .M. Kypc nuddepeHunanbHOro 1 HHTErpaabHOTO0 UCYUCIICHUS | YI€OHUK IS
By30B: B 3 T. / I'. M. ®uxtenronbu. — 8-e uza. - M. : ®usmatiur, 2006 . — T.2.— M.:
®dwusmaraut, 2006. — 863[1] c. (99 sk3.)

3. COopHUK 33724 [0 MaTeMAaTHKE IS BTY30B: ydeOHOe mocodue /it BTy30B: B 4 4. / pen.: A. B.
Edumos, b. I1. lemunoud. — 3-e usn., ucnp. — M.: Hayka, 1993. — 478, [2] c. Y. 1: JIuneitnas
anreOpa U OCHOBBI MaTeMaTHdeckoro aHanusa / B. A. bonros [u np.]. — M. : Hayka, 1993. — 478,
[2] c. (12 93k3.)

4. Tepexuna JI. U., ®ukc U. U. Boiciiast marematuka: YueOnoe nocodue. Y. 1: JIuneitnas
anreOpa. BekropHas anre6pa. AHanuTHueckas reoMeTpus: yueOHoe nocooue. — Tomck:
Henvraran, 2010. — 240 c. (4 3x3.)

5. Tepexuna JI. U., ®uxc U. . Briciias matemaTtuka: Yue6Hoe nocodue. Y. 2: [Ipenen.
HenpepssrocTs. [IponsBonnas ¢pynkuun. [Ipunoxenns npon3BoaHoi. yHKIMH HECKOIBKUX
nepeMmeHHbIX. — Tomck: Tomckuii rocynapcTBeHHbIN yHUBepcuTeT, 2010. — 192 c. (3 7k3.)

6. Tepexuna JI. ., ®ukc U. U. Beicmast matematuka: Yuebnoe nocodue/ Y. 3: Heonpenenenusrii
unTerpan. OnpeneneHsbliil uuTerpan. Kparuele, KpuBOJMHENHBIE U IOBEPXHOCTHBIE MHTETPAJIBIL.
Bexropnoe noinie. — Tomck: Tomckuii rocygapcTBeHHbIN yHuBepeutet, 2011. — 252 c. (4 7k3.)

7. JlaBpentbeB M.A. MeTo bl TeOpUH (QYHKIMHA KOMILIEKCHOT'O IEPEMEHHOT0 : YueOHoe nmocodue
115t By30B / M. A. JlaBpentses, b. B. 1lla6at. — 5-¢ u3z., ucnp. — M.: Hayka, 1987. — 688 c. (4
9K3.)

8. KpacuoB M.JI. OyHKIMK KOMIUIEKCHOTO IepeMeHHoro. OrepanroHHoe HWCUYUCIeHHe. Teopus
ycroifunBocTu: YuebHoe nocobue 1 By30B / M. JI. KpacHos, A. . Kucenes, I'. . Makapenko.
— M.: Hayka, 1981. —302[2] c. (33 3Kk3.)

9. PomanoBckuit II. U. Paapr @ypoe. Teopus mons. AHaATUTUYECKUE U CHEIHATbHBIE (DYHKIIMH.
[IpeobpazoBanue Jlamnaca: Yuebnoe mocodue myist By30B/ M.: Hayka, 1980. — 334 c. (7 7k3.)

10. Cugnopos 1O. B., Illabynun M. B., ®enoprok M. U. Jlekiuu o Teopuut GyHKIMA KOMITIEKCHOTO
nepeMeHHoro: YueOnuk aiis By3oB/ M.: Hayka, 1989. — 477 c. (10 3k3.)

11. Benrtuens E. C. Teopust BepostHOCTel: YueOHUK U1 By30B. M.: Academia, 2005. — 571 c. (228
9K3.)

12. I'mypman B.E. Teopus BeposiTHOCTEH n MaTemMaTHueckas craTucTuka [ TekcT]: yueOHoe mocodue
115 6akanaspoB / B. E. 'mypman. — 12-e uza. — M.: FOpaiit, 2013. — 480 c. (7 3k3.)

13. I'mypman B.E. PykoBoACTBO K pelIeHHIO 3a/1a4 110 TEOPUH BEPOATHOCTEH U MaTeMaTHYECKON
cratuctuke [ Tekct]: yaeOHoe mocodue s 6akanaBpos / B. E. 'mypman. — 11-e u3z., mepepad. u
non.— M.: FOpaiit, 2013. — 405 c. (6 3k3.)

12.3 Y4yeOHO-MeTOAMYECKOE MOCOOHME M IPOrpaMMHOe odecredeHne
Ilpakmuueckue 3auamusa npogoOAmMCcaA no y4eOHbIM nocoouam:

1.

1R

Marasunnukos, JI. 1. Beicmas matematuka |. [IpakTukym mo nuHeiHO# anre6pe U aHaIUTHIECKO
reomMeTpun: Y4ueOHoe mocooue [DnekTpoHHblil pecypc] / Marasuaaukos JI. ., Marasuaankosa A. JI.
— Tomck: TYCVYP, 2007. — 162 c. — Pexxum noctymna: https://edu.tusur.ru/publications/37.
Marasunnukos, JI. U. JIuddepennnansaoe ucuncienune: YdeoHoe nmocodue [DIeKTpoHHBIH pecypce] /
Marasunnukos JI. U., Mara3zunnaukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum goctyna:
https://edu.tusur.ru/publications/2246.

bexnemumena JI.A. COOpHHK 3a/1a4 TTO aHATTMTUYECKON TEOMETPUHN 1 JIMHEHHOM anredpe
[DnexTponHsIi pecypc] : yuebHoe nocobue / JI.A. beknemumena, /1.B. bexknemumies, A.1O.
[TerpoBud [u ap.]. — Dnextpon. gan. — CII6.: Jlanp, 2016. — 496 c. — Pexum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=72575— 3arx. ¢ skpana.

bepman I'.H. COopHuK 3a1a4 10 Kypcy MaTEMaTUYECKOT0 aHalu3a [ DJIeKTpOHHBIN pecypc] : yueOHoe
nocobue. — DnextpoH. naH. — CII6.: JIanp, 2016. — 492 c. — Pexxum pocryma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3aru. ¢ skpaHa.

EnbuoB A.A. UnTerpansHoe ucuucnenue. Juddepenunansueie ypaBHeHus: yueOnoe nocoodue / A A.
Ensnos, T.A. EnbrioBa; @enepanbHoOe areHTCTBO 1O 00pa30BaHuio0, TOMCKHUI TOCY1apCTBEHHBIN
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YHUBEPCUTET CUCTEM yMpaBieHUA U paanodaekTponnku. — Tomck: TYCVYP, 2007. — 263[1] c.
(100 sk3.)

[TanTteneer A.B. Teopust pyHKINN KOMIUIEKCHOTO MEPEMEHHOTO U ONEPAIIMOHHOE UCUYHCIICHUE B
nprUMepax | 3agadax [DIeKTpoHHBIN pecypc] : yaeoHoe mocobue / A.B. [lantenees, A.C. SIkumosa.
— DnektpoH. nan. — CII6.: Jlans, 2015. — 447 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ar1. ¢ s3kpaHa.

bonotiok B.A. [IpakTuKyM U HHAMBUAYaIbHbBIE 3aJJaHUS 10 KypCY TEOPUU BEPOATHOCTEH (TUIOBBIE
pac4eTsl) [ DIeKTpoHHBIN pecypce]: yuebroe nocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'punb [u
ap.]. — Dnekrpon. gan. — CII6.: Jlanp, 2010. — 288 c. — Pexxum pocrymna:
http://e.lanbook.com/books/element.php?pll_id=534

Marazunaukos JI. 1. Beiciias matematuka IV. Teopus BeposiTHOCTEN [D1EKTPOHHBIN pecypc] :
yuebnoe nocobue / JI. 1. MarazuHHHuKOB ; TOMCKUI rocyJapCTBEHHBII YHUBEPCUTET CHCTEM
yIOpaBIeHUS U PaAH0oNeKTPOHUKH (ToMCK). — DJIeKTpOH. TeKCTOBbIe faH. — Tomck: [6. u.], 2012. —
on-line, 151 ¢. — Pexxum noctyma: http://edu.tusur.ru/training/publications/2248

3aoanus na KOKMPOJIbHbIE PAOOMbL U UHOUBUOYAIbHBIE 3A0AHUS RPUBCOECHBL 8 KAXCOOM U3

CACOVIOUIUX VHEOHBIX ROCOOUIL.

1.

10.

Marasunnukos, JI. 1. Beiciias matematuka |. [IpakTukym 1o nuHeiHo# anre6pe 1 aHaIUTHYECKOM
reoMerpun: YuyeOHoe nocobue [DnekTpoHHbIi pecypc] / Marazunnukos JI. Y., Marazunnukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 ¢. — Pexxum goctyma: https://edu.tusur.ru/publications/37.
Marasuanaukos, JI. U. [luddepennmansaoe ucuncnenue: YuebHoe nmocodue [ DneKTpoHHBIN pecypc] /
Marazunnukos JI. U., MarazunnaukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum goctyna:
https://edu.tusur.ru/publications/2246.

AsunoBa JI.B. [IpakTukyM U HHIUBUyaJIbHBIE 33IaHUS 110 BEKTOPHOU anredpe U aHATUTHIEeCKOU
reoMeTpHH (TUIOBBIE pacyeThl) [ DIEeKTPOHHBIN pecypc] : yuebHoe nocobue / JI.B. ApunoBa, B.A.
Bonotiok, JI.A. bonotiok. — Dnektpon. naH. — CII6.: Jlans, 2013. — 281 ¢. — Pexxum pocryma:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3aru1. ¢ sxpaHa.

bepman I'.H. COopHMK 3a/1a4 110 KypCy MaTeMaTUYeCKOro aHaju3a [ DJIeKTPOHHBIN pecypc] : yueOHoe
nocobue. — DnektpoH. aaH. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum moctyma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar1. ¢ 3kpaHa.

bonotiok B. A. [Ipaktukym 1 HHAMBUAYAJTbHbIE 3aJJaHUS 110 HHTETPATLHOMY UCYUCICHUIO (DYHKIHH
OJTHOM MepeMeHHOH (TUITOBBIE pacueThl) [DNEeKTPOHHBIN pecypc] : yueOHoe mocobue / bomotiok B. A.,
bonotiok JI. A., I'anmuu 1O. T, [u ap.]. — Dnexrpon. gan. — CII6.: Jlanp, 2012. — 336 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ sxpaHa.

bonotiok B.A. IIpaktukym u MHAMBUAYaJIbHBIE 3a/1aHUS 110 OOBIKHOBEHHBIM U QepeHIIaTbHBIM
ypaBHEHUSIM (THIIOBBIE pacyeThl) [ DIEKTPOHHBINA pecypc] : yueoHoe mocodue / B.A. bonoTiok, JI.A.
bonotiok, E.A. llIBen [u ap.]. — Dnexrpon. nan. — CII6.: Jlans, 2014. — 220 ¢. — Pexxum gocryna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3ari1. ¢ skpaHa.

[TanTeneer A.B. Teopust pyHKINI KOMIUIEKCHOTO MIEPEMEHHOTO U ONEPAlIMOHHOE UCYHCIICHUE B
npuUMepax M 3afadax [DNeKTpoHHBIN pecype] : yuebHoe mocobue / A.B. [lantenees, A.C. SIxumosa.
— Dnekrpon. nan. — CII0. : Jlans, 2015. — 447 ¢. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari1. ¢ s3xpaHa.

Yynecenko B.®. CO0pHMK 3a1aHUi 11O CHIEIMATIBHBIM KypcaM BBICIIEH MaTEeMaTHKH (TUIIOBbIE
pacueTsl) [ DNeKTpOHHBINA pecypc]: yuedHoe mocodue. — DnmekTpoH. pan. — CII6.: Jlanp, 2010. —
192 c. — Pexum goctyna: http://e.lanbook.com/books/element.php?pll_id=433 — 3aru. ¢ skpana.
MarasuaaukoB JI. 1. Beicmias matematuka IV. Teopus BeposiTHOCTEH [ D7IEKTpOHHBIN pecypc] :
yuebnoe nocodbue / JI. I. MarasunaukoB ; ToMCKHii rocyjapCTBEHHbBIN YHUBEPCUTET CUCTEM
YOpaBICHUS U paTuodIeKTPOHUKH (ToMck). — DIeKTpoH. TeKCTOBBIC JaH. — ToMmck : [0. u.], 2012. —
on-line, 151 c¢. — Pexxum noctyma: http://edu.tusur.ru/training/publications/2248

Bonotiok B.A. TlpakTikyM 1 HHANBUYyaJIbHBIC 3aIaHHS IO KYPCY TEOPHH BEPOATHOCTEH (THUIIOBBIC
pac4eTsl) [ DneKTpoHHBIN pecypc]: yueoHoe mocobue / B.A. bonoTtiok, JI.A. bonotiok, A.I'. I'puss [u
ap.]. — Dnextpon. gan. — CII6.: Jlanp, 2010. — 288 ¢. — Pexkum nocryma:
http://e.lanbook.com/books/element.php?pll id=534
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Ilpozpammnoe obecneuernue

Cucrema aucranimonsoro oopaszoBanuss MOODLE st conpoBokaeHHsSI CaMOCTOATENBHOM PabOThI
CTYIICHTOB (METOIMYECKUE MaTEpPHaIbl. TEKCTOBBIE, ayANO0 U BUCO(aiiIbl, HHANBUIya bHbIC 3a/1aHUs,
tecThl 1 T.1.); Mathcad; Advanced Grapher

12.4 Ba3bl naHHBIX, THPOPMALIMOHHO-CIIPABOYHBIEC U TIOUCKOBBIE CUCTEMBI:

Ccbuik ¢ caiita kadeapbl HA MAaTEMaTHUYECKHUE PECYPCHI U OH-JIAH TPEeHAKEPHI,
Hayuno-o6pasoBarenbHbiii moptan TYCYPa: https://edu.tusur.ru/

basbr manubeix http://lib.tusur.ru/category/bd/

DnexTpoHHO-0MOIMOTeUHast cucrtema «Jlamp», moctyn mo IP-agpecam TYCVYPa, ampec s
paborsr: http://e.lanbook.com/

[MTouckossie cuctemsr Google, Yandex

13. MarepuajibHO-TeXHHYECKOe o0ecredeHue TN CIUIIUHbI:
Bo3moxHOCT, paboTaTh B KOMIIBIOTEPHOM KJlacce€ U3 pacyé€ra OJUMH KOMIBIOTEpP Ha CTYACHTA.
JleKIMOHHBIE ayTUTOPUH, OCHAIEHHBIE TEXHUKOU JUIsl MYJIbTUMEIUUHBIX NTPE3EHTAIUH.

14. ®oHj OLIEHOYHBIX CPEICTB
@DOH/1 OLIEHOYHBIX CPEJCTB IIPUBEJICH B IPUIIOKEHUU 1.

15. MeToanueckune peKOMeHIAIUH 110 OPraHU3AIUM U3YUeHHs TUCHUILIHHBI
be3 pexomeHnanumii.

2N
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Ipunoxenue 1
MHUHUCTEPCTBO OBPA3OBAHUA N HAYKU P®

denepanbHOe rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE YUpPeKIeHne
BbICIIETr0 NMPo¢ecCHOHAIBLHOT0 00pa30BaHuUs

«TOMCKU TOCY JAPCTBEHHBIN YHUBEPCUTET CUCTEM
VYIIPABJIEHUA U PAIMOSJIEKTPOHUKN»

(TYCYP)
YTBEPXJIAIO
[IpopekTop mo yueOHoi1 paboTe
I1. E. Tposn
« _» 20 r.

®OH/J] OIIEHOYHBIX CPEJICTB I10 YUEBHOU JUCLIUITJIMHE
MaremaTruka
VYpoBeHb OCHOBHOI 00pa3oBaTeiabHOM nporpamMel: bakaiaBpuar
Hanpasnenue noaroroBku (cnenuanbHOcTh): 11.03.04 DiiekTpoHnka n
HAHOJJICKTPOHHUKA
[Tpoduiib: MUKPO3IEeKTPOHUKA U TBEPAOTEIbHAS 3J1eKTPOHUKA
dopma o0ydeHHs: OUHAS
@akynprer: PIT, PakyabTeT IJICKTPOHHON TEXHUKH
Kadenpa: @3, Kadenpa ¢pusudeckoii 3J1eKTPOHUKH
Kypc: 1, 2
Cemectp: 1, 2, 3

VYuebnsiil mitan Habopa 2016 rona u mocaeayOIUX JIeT
Ok3ameH: 1, 2, 3 cemectp

Tomck 2016
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1 Bsenenue

®onp oneHouHslx cpencts (POC) sBusieTcss NpUIOKEHUEM K pabouell mporpaMMe JAUCHUIIIMHBI
«MaTtemaTiKa» ¥ TPEICTaBIsIET COOOW COBOKYIMHOCTh KOHTPOJIBHO-U3MEPHUTENBHBIX MaTEpPHUAaoB
(TumoBble 3amaun (3a7aHUs), KOHTPOJIbHBIE Pa0OThI, TECThl W JIp.) U METOJOB HX HCIOJIB30BAHMUS,
IPEIHA3HAYEHHBIX U1l U3MEPEHHUsS YPOBHS JOCTH)KEHHS CTYIEHTOM YCTAHOBJIEHHBIX pE3YJIbTAaTOB
oOyJeHwus.

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

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

Ta6auua 1 — [lepevyeHb 3aKpenuieHHBIX 32 IUCHUIIIMHON KOMIIeTEeHIIUIA

Kog DopMyIHPOBKA Jranbl GOPMHUPOBAHUS KOMIIETEHIIUN
KOMIIeTEHIIUM

OIIK-1 | CnocoOHocTh JlomkeH 3HaThb OCHOBHBIE NOHSTHS, ONIPEIETICHUS U
NpeICTABHTH CBOWCTBA O0OBEKTOB MaTEMATHYECKOTO aHaJIK3a,
aJIeKBaTHYI0 (OpPMYIHPOBKH U JOKA3aTEILCTBA YTBEPIKICHUH,
COBPEMEHHOMY YPOBHIO | METO/IbI UX JI0Ka3aTeIbCTBA, BOSMOXKHBIE HX CBS3H U
3HAHUI HAYYHYIO NPWIOKCHHUS B IPYTUX 00JACTAX MATEMaTHYECKOTO
KAPTHHY MHpPa Ha 3HAHMS M JUCLHUILTMHAX €CTECTBEHHOHAYYHOTO
OCHOBE 3HAHUI COLEpKaAHUS,
OCHOBHBIX MOJIOKeHHI, | J[oJKeH yMeTh 10Ka3bIBaTh MaTEMaTHUECKUE
3aKOHOB M METO/IOB YTBEPIKICHHS, PeIaTh 3aaud, MPUMEHSTD
€CTeCTBEHHBIX HAYK M | MaTeMaTHYECKHE METOJIbI U PEUICHUS MPAKTHUSCKIX
MaTeMaTHKH 3aj1a4 B APYrux 00JaCTAX MATEMATHUECKOTO 3HAHUS U

JUCIUTUTMHAX €CTECTBEHHOHAYYHOTO COICPIKAHUS;

ONK-2 | CocoGHOCTE BBISIBUTE | J[omKeH BIafeTh: AlapaTOM MATEMATHUECKOTO
€CTECTBCHHOHAYHYIO0 aHajan3a, METOJAMHU J10KA3aTEIbCTBA YTBEPKIACHUN,
CyIIHOCTD Npob.iem, HaBBIKAMH TIPUMEHEHHS 3TOTO B IPYTUX 00JIACTIX
BO3HHKAIOIIHKX B X071€ MaTeMaTHYEeCKOT0 3HAHUS U TUCIUITIMHAX
npogeccHoHaTbLHOMI €CTECTBCHHOHAYYHOT'O COJICPIKAHHMS.
AesITeIbHOCTH,
NpUBJIEYb JUIA HX
peleHus
COOTBETCTBYHOIIMI
$pusuko-
MaTeMaTH4YeCKu i
anmapar

2 Peanuzaunmsi kKoMneTeHUMn
1 Komnerennus OIIK-1

OIIK-1: Cnioco6HoCTH NpeAcTaBUTDH 2JeKBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHHUIA HAYYHYIO
KAPTHHY MMPa HA OCHOBE 3HAHMI OCHOBHBIX II0JIO)KCHHUI, 3AKOHOB H METON0B €CTECTBEHHBIX HAyK
U MaTeMaTHKHU

Jlnst hopMHpOBaHUS KOMIIETEHIIMH HEOOXOIMMO OCYIECTBUTH PsiJl 3TANOB. DTambl (POPMUPOBAHUS
KOMIICTECHIIMY, TNPUMEHSAEMBIE [JIsI 3TOTO BHMIBI 3aHATUM M MCIOJIB3YEMBbIE CPENCTBA OLCHUBAHMSA
MpeicTaBIeHbI B TabmuIe 2.
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Taﬁ.lmua 2— Oranbl (l)OpMHpOBaHI/IH KOMIICTCHIIMHA U UCIIOJIB3YEMBIEC CPEACTBA OCHUBAHUSA

e CaMocTosTenbHas
pabota CTyaeHTOB

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

paboTa CTyIeHTOB

Hcnoan3yembie
CpeacTBa
OlleHUBAHMS

e KoHTponbHas
pabora;

e BrmonHeHnue
JIOMAIIIHETO
3a/IaHMS;

e KomnokBuym;

e DK3aMeH

e KoHTponbHas
pabora;

e Odopmienue
JIOMAIITHETO
3a7aHusl;

e 3ammra
WHIUBH1YaJIbHOTO
3a7aHusl;

o KoHcmekr
CaMOCTOSATEIBHON
paboTHL,

e DK3aMeH

e OrtBeT Ha
MIPAKTHYECKOM
3aHITHH;

e KoHTposbHas
pabora;

e DK3aMeH

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

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

TEOPETUYECKUMHU
3HAaHUAMU B
npezenax
u3ydaeMoil obnactu
C MIOHUMaHUEM

IPAKTHYECKHUX
YMEHUH,
TpeOyeMBbIX IS
pa3BUTHUS TBOP-
YECKUX PEILICHUH,

OLIEHKY,
COBEPILIEHCTBYET
NefcTBUs paboOThI

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

MMPOCTHIX 3a1a4

@opMynUpOBKa IOKa3areled W KPUTEPUEB OLICHMBAHMS [aHHOW KOMIIETCHIMM IIPHUBEICHA B

Tabimue 4.

Tadamuna 4 — Ioka3arejiu M KPUTEPUH OLeHUBAHUSI KOMIIETEHIIMU HA 3Tanax

IToka3zarenu n

3HAaThH YMmeTh Baagernb
KpuTepuu
OT1au4HO eomeem no 60Npocy uiu | & c60O0OHO ©C60000HO 8l1adeem
(BbICOKHT 3A0AHUIO npumensiem OCHOBHbIMU
YPOBeHb) apaymMeHmupo6anHHoiil, Memoovl peuenus ROHAMUAMU,

Jl02u4ecKu
8bICMPOEHHDBI,
NOJIHBIU,

e deMoHCmpupyem
3HAHUEe OCHOBHO20
cooeparcanus
OUCYUNTIUHDBL U €20
9/1eMEeHMO8 &
coomeemcmeuu ¢
NPOCIYUAHHBIM
JIEKYUOHHBIM KYPCOM U
¢ yuebno
Jaumepamypou;

® 8616000l

00Ka3ameJlbHbl,
nPUBOOUM NPUMEPDL;

3a0ay4 8
HEe3HAKOMbIX
cumyayusx;

® yueem
MamemamudecKu
8bipadicams u
apeyMeHmupo8am-
HO 00KA3bI8AMb
Mamemamuyeckue
VmeepHcOenUs.

3AKOHAMU U
meopueltl,
HeobxX00UMbIMU
0151 00LACHEHUS.
s6JIeHUll,
3aKOHOMepHOCmell

um.o.;

egnadeem ymenuem
VCMAHABIUBAMb
MedHCnpeoMemuole
u eHympu-
npeomemHule C653U
MedxHcoy
coobimuaMu,
obvexmamu u
AGNEHUAMIU;

24

CornacosaHa Ha noprtane Ne 3019




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

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

Munoeslix 3a0ay

XOpO].HO (] 06OCH06aHHO, HO C ® NIpUMEHsIem ® KpUMuU4ecKu
(6a30BBbIii owubKamu, Komopwie Memoovl peuieHus ocmvicauaem
YPOBEHb) cam dice u 3a0a4 6 NOJlyYeHHble
ucnpasnsem, HE3HAKOMbIX 3HAHUA,
uznaeaem cumyayusix; ® epagpuuecku
Mamemamuyeckuu ® yMeem KOPppeKmmno uinroCcmpupyem
Mmamepuai, sblpasicams U 3a0auy
& cmpoum jlocu4decKu apaymenmupo-
C8A3AHHbIU Omeem, BAHHO
UCROTb3YA NPUHAMYIO 0060CHO8bIBAMb
HAYYHYI0 NONONHCEHUSL
MepMUHOIO2UIO; npedjwemHoﬁ
® npumensiem ¢ omeeme obnacmu 3HaHUs.
00WenpUHAMYHI0 8
HayKe 3HAK0BO-
CUMBOIbHYIO cucmemy
VCI08HbIX
0003HaueHUl;
® apzymenmupyem
8b100p Memooa
peutenus 3a0ayu
YnoBaersopu- | e yziacaem mamepuan ® yueem pabomams | ® gnadeem
TeJbHO HENoIHO U OONycKaem CO CNPABoOYHOU mepmuHono2uel
(moporoBblit HemouHoOCmu 8 aumepamypot, npeoMemHol
YPOBEHb) onpeoeienu NOHAMULL | ® yyeem 6binoAHAMb obnacmu 3Hanusl,
unu ghopmynupogxe 6ce Heobxooumvie | ® cnocoben
npasur; onepayuu KOPPEKMHO
® cyoicOeHust He 2nyboKue (Oeticmeus), npeocmasumy
U He0bOOCHOBAHHbIE, e donyckaem 3HAHUA 8
® 3ampyoHsemcs oumuUoOKU, Mamemamu4eckoll
npusecmu c6ou ® yueem gopme
npumepul; npeocmasisims
® 3HAem OCHOBHblE pe3ynvmamsl
MemoOobl peuleHUs ceoeli pabomul
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2 Komnerenuusa OIIK-2

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

Jlnst hopMHpPOBaHUS KOMIETEHIIMH HEOOXOIMMO OCYIECTBUTH PsiJl 3TANOB. DTambl (POPMUPOBAHUS
KOMIIETECHIIMH, IPUMEHSEMbIE JUIsI 3TOrO BHJBl 3aHATUH W HCIOJNb3yEMbIE CPEACTBA OLCHUBAHUSA
MPEJCTABICHBI B TAOIUIIE 5.

Tabauua 5— Aransl pOpMHPOBAHUS KOMIIETEHIIMM U HCIOJIb3yeMble CPeACTBA OLleHUBAHUSA

2. Cocras 3HaTh YMmerhb Baagern
Conep:xanue 3Haer Ywmeet ucnons3oBath | Bnangeer
ITanoB COOTBETCTBYIOIIHMA COOTBETCTBYIOIIHMA CIIOCOOHOCTBIO
¢dbusuko- 3ajaue (pU3nMKo- aHAJIM3UPOBATH,
MaTeMaTUYECKUN MaTeMaTUYECKUN 0000111aTh,
amnmapar; OCHOBBI U_ | ammapart; OLICHUBATb,
0COOCHHOCTH (dbyHIaMeHTaTbHbBIE CpaBHHBAThH MPHU
MBICIIUTEIHHOTO 3HAaHUA B 00J1aCTH perieHuu
rpoiiecca, OCHOBBI MaTeMaTHIeCKOTO MPUKIIATHBIX 3a]1a4,
AQHAIUTUYECKOM aHaiu3a, HaBbIKAMU
NESATENBHOCTH, T QepeHIaIbHOr0 | MPUMEHEHHS
AITOPUTMBI Y UHTETPAJIbHOTO MaTeMaTHYECKHUX
MMOCTAaHOBKU U HCUYUCJICHUH, METO/IOB pELICHUS
JOCTHKEHUS 11eJIH, KOMILIEKCHOTO 3a/1a4, Hay4YHOU
TEPMHUHOJIOTHIO U aHaJIn3a, TMHEUHOU UMHTEpIIpETALUEH
OCHOBHBIE MOHATHS, | anreOpsl, MOJIy4EHHOTO
WCIIOb3YyEMBbIE B AHAJTUTUYECKOMN perieHus
MaTeMaTHKe B TreOMETPHH,
TEOPHUH U Ha g hepeHIATEHBIX
MIPaKTUKE ypaBHEHUH, Teopuu
BEPOSTHOCTEH,
MaTeMaTH4eCKOU
CTaTHCTHUKH B
Oymymieit
npodeccruoHaIbHON
JeSITETbHOCTH
e [IpakTrueckue
o Jlekuuu; e Brinonnenue .
3aHSTHS;
e [lIpakTuueckue JIOMAIITHETO
Bujanl 3ansaTuii 3aHATHA, 3aJaHus; * I pymmosie ]
KOHCYJIbTaLlUY,
e [’pynnossie e (CamocrosTenpHas
KOHCYJBTAIlu! paboTa CTyIeHTOB * CamocTosTenbHas
pa0oTa CTyIeHTOB
Hcnonb3yembie e KoHTponbHas e KoHTponbHas e OrtBeT Ha
cpeacTBa pabora; pabora; MIPAKTHYECKOM
OLleHMBAHUA e BrmoaHnenue o  Odopmienue 3aHATHH,
JTIOMAIITHETo JTIOMAIITHEero e KontponbHas
3aIaHus; 3aIaHus; paborta;
e KomiokBuyw; e 3ammra e DK3aMeH
e Dk3aMeH WHIUBHU1YaJIbHOTO
3a/1aHus;

e Koncrekr

2R

CornacosaHa Ha noprtane Ne 3019



CaMOCTOSITEIIbHOM
paboTHL;
e Dk3aMeH

OO1ue XapakTepUCTHKH MMOKa3aTeNeil M KPUTEPUEB OLCHUBAHHMS KOMIICTCHIMHM HA BCEX JTarax
MIPUBEACHBI B TaOIHIIE 6.

Tadamua 6 — O0ue XapaKTepUCTUKH MOKa3aTeJieil 1 KpUTepueB OLleHUBAHUS KOMIIETeHMH 110

TanmamMm

IMoka3zarenu u
3HaTh YMmerb Baaners
KpUTepun
Ob6nanaet O6unagaet nuamna-
(bakTHUECKUMU U 30HOM
TEOPETUICCKUMHU MIPAKTHICCKIX KonTpommpyer
Otauuno 3HAHMUSMMU B YMEHHIA, paboTy, IpOBOAUT
(BBICOKMH npeaenax TpeOyeMbIX IS OLICHKY,
YPOBEHb) n3ydaeMoi 00J1acTH pa3BUTHSI TBOP- COBEpIIICHCTBYET
C IOHUMaHUEM YECKHX PEIICHMUI, JENCTBUS pabOThI
TpaHUIL abcTparupoBaHus
MPUMEHUMOCTH npobsem
Obnanaet
A beper
JIMana3oHOM
3HaeT (aKThI, OTBETCTBEHHOCTb 32
MPAKTUIECKIX
TIPHUHIIATIEI, e 3aBeplIeHHE 3a/1a4
Xopouo (0a30BbIi poIiecchl, o0mme T eg GMBIX,I[HSI B HCCJIEJOBaHNH,
YPOBEHb) TIOHSTHS B peoy npucnocadiuBaeT
pelieHus
npenaenax CBO€ IOBEJICHUE K
. OIIpeIeNICHHBIX
n3y4aeMoit 00IacTu 00CTOSATENTLCTBAM B
npo0JjieM B 00J1acTh
peleHnn mpoodiemM
UCCIIEJOBAHMUSI
Ob6nanmaet
OCHOBHBIMH
YaoBiaerBopureib Ob6nanaet PaGotaet npu
. yYMEHUsIMH, TpeOye-
HO (IOPOTroOBbIN 0a30BBIMH OOIIIMIMHA MBIMH LIS MPSMOM
YPOBEHb) 3HaHUAMH HaO0JII0IeHUN
BBITIOTHCHHUS

IIPOCTHIX 3aaa4

(DOpMy.]'II/IpOBKa rnokazarejeit u KPpUTCPUCB OLICHUBAHUA JAHHOM KOMIICTEHIIUH IIpUBCJICHA B

Tabaue 7.

Ta6auna 7 — [loka3zare/iu 1 KpUTEPUH OLIEHUBAHUS KOMIETEHIIUM HA 3Tanax

IMoka3zaTeau u

3Hath Ymern Baagers
KpUTepHHU
Otimm4yHoO ® OeMOHCmpUpyem ® c606000HO ®6 cosepuiercmee
(BbICOKM NOJIHOe NOHUMAanue | opuenmupyemcs 6 gnaoeem
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YPOBEHBb)

mamepuana,
6616000l
00KaA3ameJlbHbl,
npusooum
npumepul,

® DeMoHcmpupyem
CnocooHoOCmb K
amanusy u
CONOCMABIECHUIO
PA3TUYHBIX
Nnoo0x0008 K
peutenuio 3a0a4u,

® Mamemamuyecku
0bocHoesbisaem
8b100p Memooa u
NJIaH peutenst
3a0ayu

MAMemMamuyeckux
UCTNOYHUKAX
ungopmayuu;

® IPABUILHO
8bINOIHAEM
PUCYHKU,
yepmedgxcu,
epaghuxu,
conymcmsyoujue
omeemy;

® noKasviaem
yMeHue
ULTIOCIPUPOBAMb
meopuro
KOHKDEemHbLMU
npumepami,
npUMeHsImb ee 8
HOBOU cumyayuu
npu 8bINOTHEHUU
NPAKMuUYecKo2o
3a0anust

NOHAMUSMU,
uoesmu,
Memooamu,
CBA3AHHBIMU C
OUCYUNTUHAMU
@dynoamenmanvHol
Mamemamuxu,

eg1a0eem yMeHuem
VCMAHABIUBAmMs
medcnpeomemmble
u
BHYMPUNPEOMEMH
ble CBA3U MEHCOY
cobbimuamu,
obvexmamu u
AGNEHUAMU

Xopouio (6a30BbIif

® Jonyckaem

® NIpUMEHAEmM

® KpumuudeckKu

YPOBEHb) HebobuUe Memoobl peuleHusl ocmulcaugaem
npobensl, He 3a0a4 8 noJyueHHble
uckasusuiee HEe3HAKOMbIX SHAHUS,
Mamemamuyeckoe | Cumyayusx, e gnadeem
cooepaicanue ® yMeem KOppeKmHo PazHbIMU
omeema; 8bipasicams u cnocobamu

e cmpoum apeyMeHmupo8an- npeocmaeieHus
Jlo2uyecKu HO 000CHO8bI8AMb ungopmayuu
CBA3AHHDBLI mMamemamuyeckue (ananumuyeckoe,
omeem, UCNOL3YsL |  YMEEePAHCOeHUs. epaguueckoe)
NPUHAMYIO
Hay4HyIo
MEePMUHOTIO2UIO;

® npumeHsem 8
omeeme
0ouenpuHaAmyIo 8
HayKe 3HAK080-

CUMBOILHYIO
cucmemy
VCIOBHbBIX
0003HaueHUll;

® apeymenmupyem
8b100p Memooa
peuienus 3a0ayu

YaoBaerBopuTesb | e cooepoicanue ® ymeem pabomams | ® donyckaem

HO (MOPOroOBBIH usnazaem CO CNPABOYHOI ouuoKU 8

YPOBEHB) @pacmenmapmo, umepamypot; Mamemamuieckoul
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He 6ce20d ® yueem 8bINOAHAMb MEePMUHONOUU,
nOCAe006ameNbHO; cmanoapmmole uyepmeoicax,
® noxazvleaem onepayuu, BLIKAAOKAX, HO
obwee nonumanue | e yyeem ucnpasisiem nocie
sonpoca; npeocmasisimo HABOOAWUX
® 3Haem OCHOBHblE pe3yivmamol eonpocoe
Memoovl peutenus ceoeti pabomul npenooaeamens
MUnoevix 3a0ay ® yMeem npumensimo | ® gnaoeem
Ha npakmuxe HasviKamu
OCHOBHbIE peuteHust munoeulx
Memoobl peueHus. MaAmemMamuyecKux
MUnoEwIx 3a0au 3a0ay

3 TumnoBbie KOHTPOJIbHbIE 3aIaAHMS

JUnst peanu3alnyy BhINIETIEPEUHUCICHHBIX 3a/1a4 00y4eHHsI UCTIONB3YIOTCS CIEAYIOINE MaTepUabl:
— TUIOBbIE KOHTPOJBHbBIE 3a/JaHUSl WJIM HWHbIE MaTepuaibl, HEOOXOAMMBbIE Ul OLIEHKU 3HaHUi,
YMEHUM, HaBBIKOB M (MJM) OIBITA JEATEIbHOCTH, XapaKTEpPHU3YIOIIMX JTanbl (HopMUpOBaHUSA
KOMIIETEHLIUH B MPOIIECCE OCBOCHMSI 00Pa30BaTeIbHOM MTPOrpaMMbl, B COCTABE:
TecT: He npexycmorpeno
Kontposbnas padora:
Cemectp 1
1. KoutponpsHas pabota 1mo teme « OCHOBBI JINHEHHOH anreOpbi»
2. KoHtponbHas paboTa 1o TeMe « AHaTUTUYECKasi TEOMETPUs»
3. KonrponbHas pabota o teme «lIpenen Gpynkunun. 3ameyarenbHbIC IPEICITBI)
4. KoutponbHas pabora no teme «IIpousBoaHast (pyHKIUM»
5. KontponpHas padora o Teme «HeonpeneneHHbIil HHTErpa» (3anUTa HHIMBAIYaIBHOTO
3agaHud 1o teme: «HeomnpeneneHHbI HHTErpa»)

IIpuMepbI KOHTPOJIBHBIX Pa6OT
Koumponvuas paboma no meme « OcHo8bl 1uHetiHOU aneeopsl»

2 0 -1 3 2
|. Haitrn matpry D=2A—(BC)' ,ecm A=|-1 3 1|, B=|-4 -1|, C=[ 2 4 SJ.
5 -2 -1 -1 0 o0
2 05 -1
2. Boraucnuts onpenenutens D = 34l
2 1 2
111 2
1 2 3 -1 14 -5
3. Pemmts Matpuunoe ypasaenue | —1 4 5. X =[-3 24 -1]|.
101 -1 4 -3
2 -1 4 3
4. Haiftn 3HaueHHs A, eclld OHHM CYIIECTBYIOT, TP KOTOPBIX MaTpHIa _j 2 /; _1 ¥MeeT HaMMEHBIIHI PaHr.
5 1 17 11

VKazaTb, 4eMy paBeH PaHT MPH HANICHHBIX 3HAUYCHUAX A .
5. OrHOCHTENbHO KaHOHHYeckoro Oasuca B Ry mambi uetwipe Bexktopa Ty =(L-12), f,=(3,0;-1), f3=(0;2;1),

29
CornacosaHa Ha noprtane Ne 3019



X=

(9;,—5;3) . Hoxazars, uto Bexropsr fi,f,,f3 MoxHO npunsTh 3a HOBBI Gasuc B Ry.  Haiitn koopauHats! BekTOpa X B

azuce f;.

6. Jloka3aTh, 4TO cHUCTEMa

2% + 5 - X4 = -5
3% + 4% + X3 + X4 = 8§
2%+ X+ 2X3 + Xy =3

XX + X0 + X3 4+ 2% = T

UMeEET eIMHCTBEHHOE pemenne. HeusectHoe X; HaiiTn mo gpopmynam Kpamepa.  Pemmts cuctemy mMeTozioM I'aycca.

7. JlaHa cucreMa JIMHEHHBIX ypaBHEHUI

X1 — Xo 4+ X3 — X4 + X5 = 1
2% + Xp — 2X3 + X4 — X5 = 3
5% + X = 33 + X4 — X5 = T,
11X, + 4x, - 9%3 + 4x, - 4x5; = 16.
Jlokasatb, 4To cucteMa coBMecTHa. Haiitn eé obiuee pemenne. Haiitn yactHoe petnenue, ecim X3 =—1, X4 = X5 =1.

8. Boruucmuts (2a+b,a—2b), ecau |a|=5, |b|=2, (asb) =120°.
9. BbluucauTh 00BEM NHpaMuUIbl, 3aJaHHOM koopaunatamu ceoux Bepumn A(—2;—3;6), B(4;0;3), C(7;-7;4),

D(-2;0;3).

10.

JIuneiineiii oneparop A neiicteyer B R3 — R; no sakony AX= (Xl +6X, +8X%3, X5, — 2% +6X, +11X3). Haiitn

Mmatpuiy A 3Toro oneparopa B KaHoHudueckom Oasuce. Jlokasath, uto Bektop X =(4;0;1) sBnsercs coOGCTBEHHBIM ISt

marpuusl A.  Haiitu coGcrBeHHOe uncno Ay, cooTBeTCTBYIOIee BeKTopy X. HaiiTh ocranbHble COOGCTBEHHbIC YHCIa

Mmarpuibl A . HailiTi Bce cOOCTBEHHBIC BEKTOPEI MAaTPHLBI A U CHENaTh IPOBEPKY.

M

5.

2N

KOHmpOJZbHaﬂ pa60ma no meme «Anarumuyeckast ceomempus )

Hana npsmast  2X+3y+4=0 u touka My(4; 1). Hanummre ypaBHeHHs NpsIMOM, Mpoxopsiied depes Touky M, a)

NEePIEeHANKYISIPHO JaHHOW NpsAMOil 0) mapajuienbHO JaHHOH NPSMOH.

Haiinure mpoekunto Touku P(—8; 12) Ha mpsimyto, mipoxosmryto depes Touku A(2; —3) u B(-5; 1).

x-=1 y+1
1 -2

Berauciure paccrosiaue ot Touku P(—1; 1; —2) 1o mrockocTH, MpoXo el yepe3 TOUKH

. . z
HaiinuTe Touky nepeceueHus npsiMon = E u miockoctn 2X+3y+2-1=0.

1(1;-1; 1), My(-2;1;3) u Ms(4; -5; -2).

CocTaBbTe KaHOHMYECKOE YpaBHEHHE MPSIMOH, Mpoxomsmiel depe3 Touky Mi(2; 1, —2) mapamiensHo — mpsMoi
3Xx—2y+4z-1=0
X+3y+2z+5=0"

Koumponvuas paboma no meme «llpeoen pynkyuu. 3ameuamenvhoie npedennl»
Vx+4a-1

VX+7-2

li x%—4x-21

My 7 2 23%+63

sin(x3+1)

x2+5x+4
2

4) lim,_, ()

3x—10

1) lim,__;
2)

3) lim,__;

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

7) lim,._,,

8) limx_>5

Koumponvuas paboma no meme «Ilpouzeoonas ¢ynxyuuy
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1. Jlana ¢pysknus U = \IXZ + y2 + 272 . Haiitu:

a) koopauHathl Bektopa gradu B touke My(1,—2,2);
0) g—u B Touke M B Hanpasnennn Bexkropa a=(8,—4,1).
a

2. JTokasatb, uto QyHKuust Z=X—7Y+ Xy2 - 2x2y YIAOBIIETBOPSIET YPAaBHEHHUIO

2 2 2
y-a—22+2(x+y)- oz +2(2x+Y)- E=O.
X oxoy oy?
esin X
3. lana Bextop - GyHkius onuHoii nepemennoit f(X)=| tgx |. Haitru f'(X) u f"(X).
2sin 2x
X2+ v2 o fo
4. Jlana pynxums T (X, y) = S yx“+y . Haiitu 11X Ly
2-In(4x+3y) fa  Tay
L, ) X=t+sint,
5. Haitu Y, u Yy, €cin y =2+ cost.

6. Oyukuust Z =Z(X,Y) 3a1aHa HEABHO ypaBHEHUEM G yz -3y 2% +22—-4x=0.

BbI4MCIIHTS: a) g(1,0, 2); 0) 2(1,0, 2).
OX oy

Hnousuoyanvnoe 3adanue no meme «Heonpedenennviii unmezpany

dx dx dx 2 8—3x
1 _ ) | ——— 3 4) | x-|cosdx“ —3)dx 5
: jcoszx-5ctgx )ngz +16 ) Icos2 6X )] ( ) )IW/
3
6) j1 2Inx dx e*dx 9 I arccos” X dx 10)I 5—4xarcsin x

11) Ilnxdx 12) Ix.arctgx.dx 13) [x-eXdx 14) J‘S|n3X.COSXdX 15) j(mxx—_zj

3X +2X — 3 d x3+1)dx
16) j e (e 17) J.x4)i1 18) ;Q

dx dx e¥dx
21) .'-3sinx+4cosx .[35

dx

26) b;\/i—ldx 27) IH%; 2) [, ox 2 jtg3xdx 30) Ix-sinxdx

Konmponvnas paboma no meme «Heonpedenenmnwiti unmezpany

1. jcosx-(sin5x+1)dx
2. Ix-lnxdx
j 2X—5 I
X“+3x—4
dx
* j X—X?

J‘ dx
C0S X — 25inX - COSX + 351N 2X

CornacosaHa Ha noprtane Ne 3019

D g 1% eeos X
ix2+1iarctgzx e’ +1 1-x V1-x2 arcsinx

X3 —5x° + 6X )'[(x +2)x 1 ).[1+smx

(3x—2)dx

dx
in2x +5c0s°x 23)J3X+1 “ J.»\/4x—x2 25)'[»\/5—4x—x2
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Bonpochl k kK0JL10KBHYMY 110 TeMaM «OCHOBBI JINHEIHOH a/iredpbl», «AHAJIUTHYECKasi
reoMeTpHus»

1.
2.

No oo

9.

10.
11.
12.
13.
14.

15.
16.

17.
18.

19.

20.

21.
22.

23.

24.

25.

26.
27.

28.
29.

30.
31.

32.
33.

9

[Tonstue matpunel. [Ipumepsl. HacTHbIE BUIBI MATPHII.
PaBenctBo matpun. CnoxeHue MaTpyll 1 YMHOXKECHHE Ha 4uci10. Kakue MaTpuibl Ha3bIBalOTCS
COTJIaCOBaHHBIMM 110 pa3MepaM. Y MHOXKEHHE MaTpPHIL.
[Tonsatne onpenenurens nopsaka N. CBoCTBa ONPEACITUTEINS.
[onsTie anredpanveckoro nomonHeHus. TeopeMbl 00 anreOpanyecKux JOMOTHEHUS.
[TonsiTne Munopa. Teopema (6e3 0Ka3aTenbCTBa) O CBSI3UM MUHOpA U aNreOpanyeckoro J0NOIHEHUS.
[Nonsitne Munopa. Teopema (6e3 JO0Ka3aTenbCTBA) O CBSI3M MUHOPA U aNreOpandecKoro JOMOTHEHUS.
Teopema o 6a31MCHOM MUHOpE U €€ CIeACTBUA (O JIMHEHHON 3aBUCUMOCTH U HE3aBUCUMOCTHU CTPOK U
CTOJIOIIOB).
OO6parnas marpuua. Teopema o CylecTBOBaHUU 00paTHOM MaTpuibl. DopMyna HAXOXKICHHS
3JIEMEHTOB OOPATHOM MaTPHIIBI.
MaTtpuuHble ypaBHEHUS U UX PELIEHUE.
JlaTb onpenieneHye paHra MaTpuUIbl U ee 0a3MCHOI0 MUHOPA, 0A3UCHBIX CTPOK U CTOJIOLIOB.
[IpakTuyeckuii cnoco® OThICKaHUS PAHIa MaTPHUILIBI.
Cdopmynupoare Teopemy Kponekkepa-Kanemnu.
3anucatb popmynsl Kpamepa.
[onsitue dpynnamenranpHON cuctemsl pemeHui. Oteickanue OCP.
Jatb onpenenenue 6a3zuca B N- MEPHOM apH(PMETHIECKOM MPOCTpaHCTBe. TeopeMa 0 pazoxKeHUn
BEKTOpa 110 0a3ucy.
3anucath (hopMyIIbI IIepexo1a OT oJHOTro 6a3uca K Apyromy. IIoHsATHE OPTOrOHANIBHON MATPHUIIBL.
[lonsiTue nUHENWHON 3aBUCUMOCTH U JINHEHHOM HE3aBUCUMOCTH BEKTOPOB, JTUHEIHAsI KOMOWHAIUS
BekTOpoB. [Toka3ark, 4TO BCAKUN BEKTOP OAHO3HAYHO pa3jaraercs no 0asucy.
OproroHanbHble 1 OPTOHOPMUPOBAHHBIE OA3UCHI.
CkangpHoe npousBeieHne BeKTOpoB. Onpeenenne, CBOUCTBA U NPUJIOKEHUS. BeraucinrenbHast
dbopmyna.
[lonsiTue neBo u paBoi TPOIKK BEKTOPOB. OTpeieieHne BEKTOPHOTIO IPOU3BEIEHUS BEKTOPOB.
CaolicTBa. Beruncienne BEKTOPHOTO IPOU3BEICHNUS 0 3alaHHBIM J€KapTOBBIM KOOPIAMHATAM
BEKTOPOB
CMemaHHOE MPOU3BEIEHUE U €0 TEOMETPUUECKUI CMBICI. BbluncieHne cMemanHoro
IIPOU3BENIEHNUS B JEKapTOBBIX KOOPINHATAX.
IloHsiTHE COOCTBEHHOIO BEKTOPA M COOCTBEHHOTO YHCJIa JIMHEHHOIO OIlepaTopa, UX HaXOKICHHUE.
[MonyuuTh ypaBHEHHE TPSMOH, IPOXOSIIEH Yyepe3 TouKy Mo (Xo, Yo) EpIEHANKYIISIPHO BEeKTOpY N
{A,B}. Obmiee ypaBHEeHHE TPSAMOI Ha TUIOCKOCTH.
Brruncnenue yra Mexxay NpsMbIMH. YCIOBHE NAapajlIeIbHOCTH U NEPIIEHIUKYISIPHOCTH MPSAMBIX Ha
IJIOCKOCTH.
Y paBHeHue WI0CKOCTH, TPOXOAAIIEH Yepes JaHHy0 TOUKY My (Xo, Yo, Zo) EPICHAUKYISPHO
nanHomy Bektopy N {A,B, C}. Ob1iee ypaBHEHHE IUIOCKOCTH.
Kak HaiiTi ypaBHEHHE TUIOCKOCTH, IPOXOASIICH Yepe3 Touky Mg (Xo, Yo, Zo ) TapaieIbHO JBYM
3a/laHHBIM BEKTOpaM. YpaBHEHHE IUIOCKOCTH, IPOXOJAIIEH Yepe3 TP 3aJaHHbBIE TOUKH.
OxapakTepu3yiTe BCeBO3MOXHbBIE CIIydan PacloNoKeHUs TPEX MIOCKOCTEH.
3a/1aun 0 BBIYMCIEHUH YITIa MEXKAY TUIOCKOCTAMMU. YCIOBHUE MMApajuIEIbHOCTH U EPIEHANKYIIPHOCTH
IJIOCKOCTEM.
[lepexon ot o0rmiero ypaBHEHUs NPSMON B MPOCTPAHCTBE K KAHOHWYECKUM U MTApaMETPUUECKHM.
3a/1auy 0 BHIYMCIICHUM PACCTOSHUS MEX]Ty TOUYKOM U MPSAMOI B MPOCTPAHCTBE U MEKIY
CKPEIIMBAIOIINUMUCS MPSIMBIMHU.
Brruncnenue yrna Mexay NpsMoi U MI0CKOCTBIO.
Brruncnenue yria Mexay AByMs NPSMbBIMHU B IPOCTPAHCTBE. YCIOBHSI MAPAJUIEIBbHOCTH U
NEPIECHIUKYISIPHOCTH NPSMBIX.
Omurnc. 3anucaTh KaHOHUYECKOE YPABHEHUE JUIMIICA. DKCLEHTPUCUTET U IUPEKTPUCHI AIUIUIICA.
['unepOomna. 3anucaTh KAHOHUYECKOE YPABHEHHUE TUIIEPOOIIBbI. DKCIICHTPUCUTET, TUPEKTPHUCHI,
ACUMIITOTHI.
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34. ITapabona. 3anmucaTh KAHOHUYECKOE YPAaBHEHHE MTapadoJIb.

Cemectp 2
1. KonrponbsHas pabota o teme «JIuddepeHuunanpipie ypaBHEHUs» (3alIUTa HHAUBUIYaJIEHOTO
3amanus 1o TeMe «/luddepeHnanpabie ypaBHSHUS)
2. KonrponbHas pabora no teme «Teopus mosns»
3. KonrponbHas pabora no teme «OyHKIMN KOMIUIEKCHOTO EPEMEHHOT0»
4. KonrtponbHas padora o Teme «HuCIOBbIC PSIbD»
5. KonrponsHas pabora o teme «Brraersl. [IpuinoxeHne TeoprH BBIYETOB K BBIYHCICHHUIO
UHTETPAJIOBY»
6. KonrponpHas pabora no Teme «OneparioHHOE UCUNCIICHUE)
Hnousuoyanvnoe 3a0anue no meme «/fucghghepenyuanvrvie ypasrenusy»
1. Haiiaure obuwii maTerpan auddeperuunansaoro ypasuenuns Incosydx + xtgydy = yy 77 +e¥=0;
=Y 4 cos
y =3 +Cos
2. Haiigure pemenne 3amaun Komm Yy — iy =e*(x +1)2 y(0)=1;
' X+1 ’ ’
(13y —x) y' =4y, y(5)=1; y+xy=(x-1)-e*-y% y0)=1
3. HaiiguTe o6muii uaTerpan quddepeHnaITsHOT0 YpaBHEHUS
(cos(x +y?)+ sinx)dx +2ycos(x+y?)dy =0
1
4. Haiinure obuiee pemieHue ):[H(b(bepeHuI/Iaanoro ypaBHenus Cthx.y"—y’+ chx = 0
5. Pemmre 3agaqy Komm y”-y3+9— ( ) 1 y'( )
6. Haiinure obmee pemeHue nn(b(bepeﬁunam)ﬁoro ypaBHeHust y"—13y"+12y =x-1;
y" —7y" +15y —Qy = (8x—12)-€*; y+2y'+5y =—cosX; y'+64y =16-sin8x—64-e>
7. Pemmre 3anauy Komm y7 + 3y + 2y = ZiT’ y(0)=0, y(0)=0
((jj =3X+2y +4e?,
8. Haiizure obmee pemenne cucTeMs! (A epeHIanbHbIX ypaBHeHmi | 9t
ar =X+ 2y

Konmponvuas paboma no meme «{ugpghepenyuanvuvie ypaguenusy

1. Haiigute oOumii uuTerpan qudpepeHaIbHOro ypaBHEHHS

*sinydx = (C(Ty)dy

y' —4xy =—4x3 y(0)=-1/2

2. Halinure pemenue 3aiauu Komm
3. Haiigure oOmuii uHTErpai qudQepeHmaib-Horo ypaBHEHHS

(S|ny+ysmx+ jdx+(xcosy cosx+yjdy 0

Xy’” + yll —
4. Haiinute obiee perenue nudhepeHImaibHOoro ypaBHEHUS J;

y"=8y% y(0)=1 y(0)=2

5. Pemmre 3amauy Komm

33
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6. Haiiute obmee pemenue aupdepeHIuanbHOr0 ypaBHEHHS Y + 3y” + 2y = X2 + 2X +3

7. Pemute 3amauy Ko
X

e
Yy =, o Y(0)=1n27, y(0)=1-In9

dx
8. Haiimute obmiee pemenne cucteMsl AudQepeHnmaIbHbIX ypaBHEHNH dt ~
% = 2X+ y +16tet

—2X+ 2y,

Konmponvuas paboma no meme « Teopus nona»

1. Haiigure paboty cunsl F = (X + y)i + (X - y)] IIPU [IEPEMEILEHUU 10 KPUBOU y=x* ot Toukn M(-1;
1) mo touxu N(1;1).

2. Jlokaxkute, 4TO MOJIe a= (12X +9y — 9)i + (5X +2y— 4)] MOTEHIIUAIBHO U HAHINUTE €ro HOTEHIINA.
Cnemnaiite mpoBEpKY.

3. Haiiure OTOK BEKTOPHOTO ToMst &= Xi+ Y j+ ZK depes gacTh mIOCKoCTH §+ y+z=1,
PaCTOJIOKEHHYIO B TIEPBOM OKTaHTE (— OCTPBIN).

4. Haiimure diva u rota BTouke M(0,7/2,1), ecnm §=(6x—cosy, eX+7z, 2y+32).

5. HaiizuTe MOTOK BEKTOPHOTO Toyist & = 3XZi —2X j + YK uepe3 3aMKHYTYIO MOBEPXHOCTh

{X+ y+z=2 x=1 x=0, y=0, z= O} (HOpMaJIb BHEIITHSISA ).
Koumponvnas paboma no meme « QyHKyuu KOMNIEKCHO20 NEPEMEHHO20»

Haiizure Bee 3HA4CHNUS KOPHS Y —3+4i
[pencraBere B anredpanyeckoit popme a) Ln(—1+ iv/3 );6) (1+i )i

Haueprure 06macTs, 3ananHyo HepaencTeamu 2 —1<1,

S e

[MokaxwuTe, uto 3aaanHast GyHKiws U(X,y) sIBIsSeTCsS rapMOHUYECKol. BoccTaHOBHTE MHUMYIO

9acTh aHaMuTHIecKoi Qyukimu (), ecmm u(X,y)=-2xy -2y u v(21)=1

5. Beruucnure uHTETpaI j(1+ i+2z )dz, rme C — nunus, coenuusomas To9ku 23 =0 u z, =1+

C
0 TPSIMOM

6. Berumciure uHTErpaN §

C

5 dz,ecmn C: a) [7-2/=1;06) [z—-4=3; B) [2-2| =
z° -6z

Konmponvuas paboma no meme « Hucnoswvie psaovi»

1. MUccnenyiite yncnoBble psiibl Ha CXOJUMOCTh

n

0 1 0
Virs 9w ) ipigw

_1n +4

- Z(C’>n+2j .

( )4n na\4n-1

2. Haiinute o0nacTh CXOIUMOCTH psifa a) Z(In x)', 6) an”
n=1
3. Paznoxute Qpynkuuu B psia Telnopa B OKPECTHOCTH TOUKH Xy =0

A
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a) f(x)=1-e¥*, 6)f(x)=sin?x,B) f(x)=——, 1) f(x)=In Irx,

1+ X 1-x

Koumponvuas paboma no meme «Bviuemui.
IIpunoowcenue meopuu 6b14€moeé K 6bl4UCTIEHUIO UHMESPATI06»

1. Onpenenute THI 0COO0I TOUKH
In(1+2z) 1 > 1
a) f(z)=——212,=0,0) f(z)=———————, 27=2, — . Zy=1
) ( ) 7 0 ) ( ) (Z 2)3 .p? 0 B) Z 0
2. Bpluucnurte UHTETPAIbI

a) zlm[éﬂmdz C:iz=12

+00

dx

Todx
° _‘[[\/2+COSX’ & _L(x2+l)'(x2+4)

KOHmpOJZbHCl}l pa60ma no meme «OnepaquHHoe ucuyucieHue)

1. Haiinute nso6paxenue f(t Its e *dt

2. Haiinure opurusan no n3obpaxenuo: a) F(p)= 5 1 , 6) F(p)= ( b

p®—p+1 p-1p+2)
3. f(t)=sht, ¢t)=t" a)sanmumre céprky f*p B BUnE HHTErpana u HaiinuTe €& H300paxKeHHUe;

0) 3anummute Gopmyny droamens
4x+3,

4. Pemmre 3amauy Komu a) x"+x=3sin2t, x(0)=x'(0)=1; o) {y' X+ 2y,

X0)=-1 y(0)=

Cemectp 3
1. KoutponeHas pabota o teme «/leiictBus Hax coObITusiMU. OCHOBHBIE TEOPEMBI TEOPUHU
BEPOATHOCTEN»
2. KonrponbHas pabota 1o teme «CiydaifHble BEIUYHHBI U UX XapaKTEPUCTUKI

w

KontponsHas paborta o teme «JIByMepHbIe CiTy4aifHble BETUYHHbBI
4. HWrtoroBast KOHTpOJIBbHAS paboTa Mo Temam pasziena «Teopus BeposTHOCTEH» (3a1auu, s
pElIeHHs KOTOPBIX HEOOXOIMMO 3HaHHE BCEX pa3/iesioB Kypca)

IIpuMepbI BAPHAHTOB KOHTPOJIbHBIX PadoT.

Konmponvnas paboma no meme «/leticmeus Hao coovimusmu.
OcnosHble meopembl meopuu 86epOSMHOCIEIL

Bapuanr 1.1.
1 .1.1. Ky6, Bce rpaHu KOTOPOTO OKpaIlIeHbl, pacluieH Ha 64 KyOuKa 0IMHAKOBOTO pa3Mepa,
KOTOpBIE 3aTeM IepeMenianbl. Halaure BeposaTHOCT TOTO, UTO CIYYaiiHO B3ATHIA KyOUK UMEEeT
JIBE€ OKpaIIeHHbIE TPaHH.
1.1.2. Ha crennaxe B cnmy4yaitHoMm nopsiike cTouT 10 kHur, npudemM 4 U3 HUX 110 MaTeMaTHKE .
CaydaitHo B35 TpU KHUTH. HaliinTe BEpOSTHOCTD TOTO, YTO CPEAN HUX OKAXKETCS XOTS OBl
OJIHA TI0 MaTEMaTHKE .
1.1.3. B kopoOke 20 nammouexk, npuyeM 4 u3 HUX paccunTanbl Ha 2208, a 16 Ha 1278.
[TonoBuHa Tex u Apyrux MartoBble. CiydaifHO B3sUH 2 JaMIibl. HaliuTe BEpOsSTHOCTH TOTO,
YTO OHM PAa3HOTO HANpPSDKEHHUA U 00€ MaTOBBIE.

35
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1.1.4. B cnaprakuane y4actBytotr 20 cnopTcMeHOB: 12 TBDKHHUKOB M 8 KOHBKOOEXKIIEB. BepOsSTHOCTH BBIMTOJIHUTE
HOpMY IbDKHUKOM paBHa 0,8, a xoHpkoOexnem0,4. Crny4aitHo BeI3BaM 2 criopTcMeHa. Haliawre BeposTHOCTH
TOTO0, YTO OHU 00a BBHITTOJHIIN HOPMY.

KOHWlpO}ZbHClﬂ pa60ma no meme ((C]lyllalzl-lble GE/IUHUHRDL U UX YUCTIOBblEe XAPAKMEPUCMUKU»
Bapuanr 2.1.

2.2.1. BeposiTHOCTB TOTO, 4TO B OMONIMOTEKE HYy)KHasi CTyJEHTY KHUra cBoOo/Ha, paBHa 0,3. CocTaBbTe psl pacrpeeIeHus
qucia OUOIMOTEK, KOTOPBIE MOCETUT CTYICHT, €CIIM B TOPOAE BCErO YeThipe OMOIMOTEKHM M BCE OHM MMEIOT HYXHYIO eMy
kHury. Haiinnre GyHKIMIO pacnpeeneHns, MaTeMaTHIeCcKoe 0)KUAaHNe U JUCIIEPCHIO 3TOH CITydaliHOW BETMYUHEL.

0,x<-1
2.2.2. Jlana QpyHKIMS pacIpeneleHus crydaiinoi emmunael X  F(x) ={Ax3+B,-1<x <1

1,x>1

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

KOHmpO]ZbHCl}Z pa60ma no meme «ﬂeyMeprle Cle"lCllZHble 6eJIUYUHBbLY

Bapmuanr 3.1.
3.1.1. IsymepHas ciydaiiHas BemwmdauHa (X,Y) 3amaHa MaTpHUIleil pacrpeeleHIs BepOSITHOCTEH
X
v 1 2 4
0,1 0 0,2
0 0,3 0
0,1 0,3 0

Haiinure
1) psnsl pacipenenenus X u 'Y,
2) MaTeMaTH4YeCKUe OKUIAHHMS;
3) nucnepcuw;
4) xoBapuarmio X u Y
5) k03QHUIHEHT KOPPETISIINY;
6) ycroBHOE MaTeMatideckoe oxkumaanue M[Y/X=2].
3.1.2. IBymepHblii cinyqaiinblii BekTop (X,Y) 3a[aH INIOTHOCTBIO paciipeAeieH s BEpOSITHOCTEH
Axy,A:0(0;0),B(1;0),€(1;1)
p(x,y) = { 0 5
, 6 Opy2UX MOYKaXx.
Haiinure
1) mapametp A;
2) INIOTHOCTH pactipezieeHus BepositHocted X u 'Y
3) mMaTemMaTHYECKUE OXKUIAHWS;
4) mucriepcuu;
5) xoBapuarmoo X u 'Y,
6) K03 (HUIHEHT KOPPETAINL;
7) ycnoBHOe MatemaTuueckoe oxuaanue M[Y/X=1/2];
8) 3nauenme ¢pynkunu pacupenenenus F(1; 1/2).

Hmoeosas konmponvras paboma no Kypcy

Bapuanr 4.1.
4.1.1. Jlana mIoTHOCTh paclpeeeHus] CTyYaifHON BETHUUHbI X!
r 0O,ecrux <0;

1
E,ecxzu 0<x<1;

x)=+<1
p&) §x,ecnu1<x£2;

0,ecmu x > 2.

\
1
CoObiTHe A HacTymaeT ¢ BEpOATHOCTHIO 1/3, ecnu u BeposTHOCTRIO 2/3, ecimu X € (5 ; 2]. UsBectHO, 4TO cOOBITHE A

HacTynuio. HalianTe BeposTHOCTE TOro, uTO IpH 3ToM X € [0; %]

4.1.2. Tlo HEKOTOPO¥ TETHN MPOU3BEIACHO TPH BEICTpETa ¢ BeposaTHOCThIo monananus 0,1; 0,2; 0,8 coorBercTBenHo. [Ipn oqHOM
MMOTAITAaHKUH 1[eJTb OYIET pa3pylicHa ¢ BeposaTHOCThIO 0,4, ipy NBYX — ¢ BeposTHOCTHIO — 0,6, pu Tpex — 0.8. Ienb okazanack
paspymeHHoi. Haiianre MaTemaTnyeckoe O)KMIaHue YUcia nmonafanuii B neib. Oter okpyriute 10 0,1.

4.1.3. Haiigure KyMyJasHTHYIO QYHKUUIO @, (t) cnydaifnas Benuuubbl X, 3aJaHHOM IUIOTHOCTBIO pacnpenenenus p(x) =

2R
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m((x-1)2+1)

1
Orpannuntscs ciydaeM t>0.

4.1.4. Tuamerp X OTBepCTHS MMEET HOPMAIBHOE PACIpe/iefieHue ¢ YHCIOBBIMU xapakTepuctukamu: M[X]=5 mm, o6[X]=0.2
MM. /lnametp Bana paseH 4.9 mm. HaiinuTte BepoSTHOCTE TOTO, UTO BaJl BOMAET B OTBEPCTHE.

Bonpoch! K KOIJI0OKBHYMY: (OPMHUPYIOTCS U3 CIMCKA SK3aMEHALMOHHBIX BOIIPOCOB K 9K3aMEHY B 3-eM
cemecTpe (IPUBEJICH HUKE).

Tembl 1a00paTOPHBIX PAOOT: He PEIYCMOTPEHO

BrinosiHeHune 1OMAaIIHero 3aJaHus:

Cemecrtp 1

1. Marpuiisl u 1eWCTBHS HAJ HAMH.

2. Beruucnenue onpenenuteneit 2-ro nopsaka. [loHstne MuHOpa W anreOpanyecKoro JOMOTHEHHS.
Brruncnenue onpeaenuteneit 3-ro u 4-ro NopsiAKoB.

3. OO0patHas maTpuna. Penienne MaTpUYHBIX ypaBHEHUH.

4. Haxoxxnenue panra Matpuiisl. Teopema o 0a3MCHOM MUHODE.

5. basuc u pazMepHOCTh JHMHEHHBIX npocTpaHcTB. Koopaunate! BekTopa. (Ilonsitie 6a3uca. @opmyisl
nepexoga oT ogHoro 0asuca k apyromy. OpTOroHajdbHBIE U OPTOHOPMHMpOBaHHBIE Oa3uchl. Hopma
BEKTOpA.

6. Pemenue cucteM MTMHEHHBIX ypaBHeHH MeToIoM Kpamepa, meToom ["aycca.

7. PerieHue HeompeaeIeHHBIX CUCTEM JIMHEHHBIX YpaBHEHUH. Pelienne cucteM JTIMHEHHBIX OHOPOIHBIX
paBHEHUM.

8. JluneitHble omepanuu Haj BekTopamu. CKalsipHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BENEHUS, HX
IIPUMEHEHHE.

9. JluneitHplii onepatop U ero marpuiia. HaxoxaeHne COOCTBEHHBIX YHCENI M COOCTBEHHBIX BEKTOPOB
JMHENHOr O onepaTopa.

10. Ilpsimast TUHKS HA TUTOCKOCTH.

11. TInocKoCTb.

12. TIpsimast ¥ MJIOCKOCTH B TIPOCTPAHCTRBE.

13. TlonspHast cucrema KoopAuHAT. I[IOBEpXHOCTH BTOPOro TMOPSAJKA: KAHOHHMYECKUE YpaBHEHUS,
HUCCIIEOBAHUE C IIOMOIILIO CEUCHUH.

14. Tlpenen ymcioBod mocienoBatenbHOCTH (PackpeiTHe HeompeneneHHOCTH oofoo, 00— (ApOOHO —
panoHaIbHble, UPPAIIMOHATBHOCTH, (PAKTOPHAIIB)).

15. TIpenen ¢pynkuuu (Packpeitue HeonpeaenenHocteit 0/0, oo/oo, co—0).

16. 3ameuarenbHBIC TPEICITHL.

17. CpaBHeHue O€CKOHEYHO MalbIX. | J1aBHAs 4acTh.

18. HenpepwiBHOCTS yHKIMH. Kitaccuukamms Todek pa3poiBa.

19. IlpousBognas. TexHuka muddepenmpoBanus. llpousBognast crnoxHol ¢QyHkMH. MeTox
norapudmudeckoro auddepeHIrnpoBaHUsI.

20. ITpousBoausie U auddeperunansl BeicuX nopsakoB. @opmyna Jleitbuuna. uddepennmuponanue
(GyHKUUH, 3aJaHHBIX HESIBHO, TAPAMETPHUECKHU.

21. 'eomerpuueckuii cmbica mnpousBonHoil. ®opmyna Teinmopa. IlpaBuno Jlomuransa.  YacTHble
npou3BoAHbIC U TudPepeHan GyHKIMN HECKOIBKUX TIEPEMEHHBIX.

22. [lpunoxeHne dYacTHBIX NPOM3BOAHBIX (TpaJWeHT, MPOU3BOJIHAS [0 HANPABICHHIO, YpaBHEHUE
KacaTeJIbHOU mwiockocty). JuddepeHuupoBanue HESIBHO 3aJaHHOM  (QyHKUuM. YacTHble
IIPOU3BOIHBIE BBICIINX MOPSIAKOB.

23. HenocpencteenHoe unrerpupoBanue. [logsenenue nox 3uak auddepennnana. 3ameHa nepeMeHHON.

24. Metoi MHTErpupoBaHHE MO YacTAM. VHTerpupoBaHWE BBIPAKECHUH, COJAEP)KAIIUX KBAJAPATHBIHN
TPEXWIEH.

25. lHTerprupoBaHie paluoHAIbHBIX APOOeH.

26. aTerpupoBanue uppannonaabHocTeil. Teopema UeOnimena.

27. UuterpupoBanue GyHKIHNA, pallHOHAIBHBIX OTHOCUTEIHFHO TPUTOHOMETPUIECKUX ()YHKITHIA.
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CemecTtp 2

OnpeneneHHbli uHTErpan, ero cpoiictBa. Popmyna Herorona-JleiiOnuna. MuTerpupoBaHue 1o
YacTsAM U 3aME€Ha IIEPEMEHHOU B OIPEAECIIEHHOM UHTErpale.

[IpunosxeHus onpeeNeHHOoro HHTErpaa.

HecoGcTBeHHbIe HHTETpaNIbl ¢ OECKOHEUYHBIMHU ITpeIeIaMu.

JIBOMHBIE MHTETPAJIBIL.

3aMeHa MEepeMEHHBbIX B JIBOMHOM HMHTerpase. JIBOHHON MHTErpan B MOJAPHOW CHUCTEME KOOpPAMHAT.
[IpumeHneHne ABOMHOIO UHTErpalla K PeIIEHUI0 TEOMETPUUECKUX U (PU3MUECKHX 3ajau.

TpoiiHOHM UHTErpan B J€KapTOBOM CUCTEME KOOPAUHAT.

3aMeHa nepeMEeHHBIX B TPOHHOM mHTerpaie. Llummaapudeckas u cepudeckas CUCTEMbI KOOPIUHAT.
IIpunoxenus.

KpuBonunelinpie nHTErpaisl 0o juinHe Ayru. CBoWcTBa, BBIYUCIEHNE, IPUMEHEHUE.

KpuBonuHuelinble uHTErpansl mo KoopauHatam. CBOMCTBa, BBIYUCIIEHHE, NpuMeHeHue. dopmyna
I'puna.

[ToBepxHOCTHBIE UHTETpabI |-TO posa.

[ToBepxHoctHbie unTErpaisl |1-ro poga. @opmynsl Ctokca u Octporpaackoro-I'aycca.

BexTopnsle nons.

Juddepenunanpable ypaBHEHHs! IEPBOTO MOPSIIKA: YPAaBHEHHUS C pa3JIesSIONIMMUCS I€PEMEHHBIMU;
OJITHOpOIHbIE MU (DhepeHIInaIbHbIC YpaBHEHUS.

Huddepennmanpaple ypaBHEHUS! MEPBOTO IMOpsIKA: JUHEHHbIE ypaBHEHUs, bepHy/uM, B MOIHBIX
nuddepeHmanax.

YpaBHEeHMsI BHICHIMX HOPSAIKOB, TONYCKAIOIINE TOHWKEHUE MOPSIIKA.

Jluneiinsle nud¢epeHIraTbHble YpPaBHEHUS C TOCTOSHHBIMU Kod(¢uimentamu. Haxoxnenue
o01Iero peneHust OAHOPOJHOTO YPaBHEHHUS.

Jluneiinsle nuddepeHanbHble ypaBHEHUS C MOCTOSHHBIMU Koddduimentamu. Haxoxnenue
YaCTHOTO pPEIICHUs JIMHEHHOTO0 HEOJHOPOIHOTO ypaBHEHHS IO MPaBOil 4acTH CIENHaIbHOrO BHJA.
MeTto Bapraliiy IPOU3BOJIBHBIX TIOCTOSHHBIX.

CucreMbl nuHENHBIX Tu(dEepeHIMATBHBIX YpaBHEHUM € MOCTOSHHBIMU KO3 uIMeHTaMu (METOJ
UCKJIIOUEHMSI, METO/ DUiiepa).

DOnemMeHTapHble PYHKIIUU KOMILIEKCHOTO IEPEMEHHOTO.

[IpousBoaHas GYHKIIUN KOMIUIEKCHOTO NTEPEMEHHOTO.

HuTerpan oT pyHKINN KOMIUIEKCHOTO IEPEMEHHOTO.

Wnterpansuas popmyna Kormm.

Yucnosele psabl. TeopeMbl cpaBHEHUS.

[pusnaku cxopumoctu: Jlanam6epa, Ko, HHTErpaibHbIMH.

3HaKo4epeIyroIIecs psiabl, Tpu3HaK JleloHua.

OyHknmoHaNbHEIE psibl. O6nacTs cxomumocTr. [Ipu3nak Beitepmrpacca. Cymma pyHKIIMOHATEHOTO
psana.

Crenennsle psabl. IHTEpBas U pagnyc CXOJUMOCTH.

Pan Teiinopa. Psg Maknopena. [I[pumeHeHne CTENEHHBIX PAIOB.

Psap Jlopana.

Oco0sbie ToukH, ux kinaccudukanys. Psn Jlopana B 0KpecTHOCTH 0CO00M TOUKH.

Beruetsl. OcHOBHas Teopema O BelueTaxX. BeluncieHre BHIYETOB.

IIpunosxeHne BbIUETOB K BBIYMCIICHUIO HHTETPAJIOB.

Psn ®ypre. Kommuiekcnas popma psga Oypee.

[IpeoOpa3zoBanus Jlamnaca.

Haxoxnenue opuruHasna no u3BECTHOMY H300pa’KEHUIO.

[IpuMeHeHHe onepallnOHHOTO HCYHUCIICHHUS K pelIeHnIo A1 depeHnanbHbIX YpaBHEHUHN U CHCTEM.

Cemectp 3
KomMOuHatopuka.
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HeiictBus Haj coObITUAMU. CTaTUCTUYECKOE, KIIACCHUECKOE, TEOMETPUUYECKOE OIPEIeIICHUE
BEPOSITHOCTH.

OCHOBHBIE TEOpPEMA TEOPUN BEPOATHOCTEN.

®opmyita nonHou BepositHocTH. Dopmyna baiieca

ITocnenoBaTeabHOCTh HE3aBUCUMBIX OIIBITOB.

JIMCKpETHBIE U HEIPEPBIBHBIEC CIIY4aiiHbIC BEJIMUUHBI.

YucnoBble XapaKTEPUCTUKH CIIy4aWHBIX BEJIUYHH.

3aKOH paBHOMEPHOTro pacnpezaencHus. [lokazarenbHoe 1 HOpMaIbHOE paclpeieICHuUs.
XapakrepucTuieckas (QyHKIHUS.

JIByMEpHBIE Clly4alHbIE BEJIMYMHBI.

IIpenenbHblE TEOPEMBI TEOPUH BEPOSITHOCTEN.

DneMEeHTbl MaTEMAaTUYECKON CTaTUCTHKHU.

ITocTpoeHne nOBEPUTENIBHBIX UHTEPBAJIOB Il  [1apaMETPOB PaCIpPEICIICHUS.

Tembl AJIA CaMOCTOATEIbLHOM paﬁoTbI:

Cemecrtp 1

1. Ilpouenypa opTOroOHaIU3ALHH.

2. JluneitHble MpoCcTpaHCcTBa. Apu(MEeTHUIESCKUE IPOCTPAaHCTBA. EBKIIMIOBEI IMHEHWHBIE TPOCTPAHCTBA.

3. OyHKUMHU B JMHEHHBIX TpocTpaHcTBaX. KBaapatuunsle ¢popmbl. [IpuBeaeHne kBaapaTtuaHoi Gopmbl
K IJIaBHBIM OCSM.

4. Tensopsl. Onepanuu HajJ TEH30PAMHU.

5. VYpaBHeHHE [TOBEPXHOCTH B IIpocTpaHcTBe LunuHapuyeckue, KOHMUECKUE TOBEPXHOCTH,
IIOBEPXHOCTH BpalllCHUS.

6. MuoxecTtBa. Onepanuu HajJ MHOXeCTBaMU. [ paHUIIbI YNCIOBBIX MHOXKECTB. Monyib
JICUCTBUTEIILHOI'O YUCIIA.

7. DOnementapHbie GYHKIIUU, UX CBOMCTBA U rpaduku. OcHOBHBIC cBoMcTBa PyHKIMK. ClIoXKHAS U
obpaTtHas QyHKIUH.

8. YwucieHHbIe METO/bI PELICHUSI YPABHEHUIL: 3a/1a4M OTAEICHUS KOPHEN; METOJ] TUXOTOMUH.
YucaeHHbIe METO/IBI PEIICHHS 3a]1a4 00 HHTEPIONISALUN 3aBUCHMOCTEH.

9. T'eomeTpuueckuil 1 MEXaHUUECKUN CMBICI IIPOU3BOIHOM.

10. Ilpu3Haky MOCTOSTHCTBa U MOHOTOHHOCTH (DYHKITH. DKcTpeMyMbl. Hanbombiiee n HauMeHblee
3HauyeHue (PyHKLHUU Ha OTPE3Ke.

11. BeimykinocTs BBepX U BHH3 rpaduka pyHkuuu. Touku nmeperuda.

12. AcumnTotsl. MccnenoBanue GyHKIMHM U TOCTPOCHHE rpaduka.

13. Ilpenen 1 HENPEPHIBHOCTH (PYHKIIUH MHOTUX MIEPEMEHHBIX.

14. TlpousBogHast MaTpULA U €€ CTPOEHHUE.

15. ®opmyna Teiliopa B MHOTOMEPHOM clly4ae.

16. OkctpeMyM (YHKIMHM HECKOJbKMX IHepeMeHHbIX. HeoO0XxoauMble U J1OCTaTOYHBIE —YCIOBHS
AKCTpEMyMa.

17. Ycnosuslii s5kcTpeMyM. HanMensbiiee 1 Hanbosblee 3Ha4eHNs: QYHKIUU B 00JIACTH.

Cemectp 2

1. IlpuOnkeHHbIE BBIYUCICHUS ONPENEICHHOIO HHTerpaiga. YucieHHble METOAbl  BBIYHUCICHUS
MHTETPAJIOB C 3aJJaHHON TOYHOCTBIO (METO/BI IPSIMOYT OJIBHUKOB, METOJI TPAIIELIUNA).

2. CXOOuMOCTh B CMBICJE TJIaBHOTO 3HaueHHs. HecoOCTBEHHBIE HWHTErpalibl OT HEOTPaHUYCHHBIX
G yHKIHH.

3. Uwucnennsle MeTob! penieHus 3anaun Komum 1711 00bIKHOBEHHOTO AU HepeHInaTbHOI0 ypaBHEHUS.

4. JluddepeHnmanbHbIi TUHEHHBIN onepaTop. JIMHEHHO 3aBUCUMBIE U IMHEHHO HE3aBUCHMBbIE CUCTEMBI
¢bynxuii. [Ipumepsr.

5. Omnpegnenutens Bponckoro. Jloka3aTreabCTBO pPaBEHCTBA HYJIO OIpenenuTens BpoHckoro s
JIMHEWHO 3aBHCUMON cucTeMbl QyHKIIMH. Teopema 0 TOM, 4TO JJisd JUHEHHO HE3aBUCHUMBIX pEIICHUMN
OJIHOPOJHOI'0 ypaBHEHMs OIIpeeauTelss BpoHCKOro HE paBeH HYIIIO.

6. ITlocnmemoBaTenbHOCTh KOMIUICKCHBIX YKcelN. JInHelHbIe 0TOOpakeHUs. Y paBHEHHE 00pa3a KpUBOiA.
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PaznoxeHue B psij o opToroHainbHbIM QyHKUIUAM. Psan @ypee. [loHsATHE 0 CXOAUMOCTH B CPETHEM U
CPEHEKBaIPaTUUHOM. DKCTPEMAIbHOE CBOMCTBO OTPE3KOB psiia Pyphe.

8. MHurerpan Jroamens. CBeneHue 3a1auu K 3a7jaue ¢ HyJIEBbIMH HAaYaJIbHBIMHU YCIOBHSMH.
9. Pemenue uHTETpaANIbHBIX YpaBHEHHI BonbTeppa ¢ siapamMul crieluaibHOro Biia. Perenre HeKoTophix
3aJja4 MaTeMaTHYeCKON (PU3HKH.
Cemectp 3
1. Axcuomaruyeckoe ornpeseieHue BEPOSTHOCTH.
2. Tlotok coObITHH. DIEMEHTHI TEOPUH MACCOBOTO OOCITYKUBAHHUS.
3. ODyHKUUS OAHOTO CIY4alHOTO apryMeHTa. MaTeMaTHiecKkoe OXXHIaHue (DYHKIIUU OTHOTO
CIIy4aiiHOTO apryMEHTOB.
4. Jluneitnoe mpeoOpa3zoBaHUE HOPMAJILHOM CiTydaitHOM BesinunHbl. KoMmo3uiius HopMaabHBIX
3aKOHOB pacIIpeIeIICHHUS.
5. DyHKIUSA HECKOJIBKUX CIyYalHBIX apryMeHTOB. MaTemMaruiyeckoe okuaaHue (PyHKIIMH HECKOJIbKUX
ciy4aiHbIX apryMeHToB. [lonstue perpeccun. Kpusele perpeccun.
6. CxommMoCTH Ha MHOXECTBE CITy4alHbBIX BeTHYMH. CXOMUMOCTH 110 BEPOSTHOCTH.
7. TlonsTHE O cTaTUCTUYECKOW MpOBEpKe TUrore3. B3anuMocBs3b pU3MKH, MAaTEMAaTUKU U

IpOrpaMMHUpPOBaHus B 00paboTKe ONbITOB: «CrilaXXMBaHUE SKCIIEPUMEHTAJIBHBIX 3aBUCUMOCTEH 110
METOJy HAMMEHBIINX KBaJIPATOB»

TeMBbI KypCcOBOIo MPOEKTA: He NPeLyCMOTPEHO

JK3aMeHAllMOHHbIE BOINIPOCHI:

Cemectp 1

1. Tlonstue ¢pyHkumu (06JaCTh ONPEAETICHHS, 00IACTh 3HAYCHHS, CIIOCOOBI 3aAaHUs (PYHKIUH,
HEKOTOpBIE 00IIIMe CBOWCTBA (PYHKITUH).

2. JlaiiTe ompeneneHue MocaenoBaTeIbHOCTH U € mpezena. CHopMyIupyiTe TeopeMbl 0 Tpeenax
MOCIeJ0BaTeIbHOCTEHN, CBSI3aHHBIX C apU(PMETHIECKUMHU IEHCTBUSIMHU.

3. JlailiTe ompeneneHHWe IMOCIIECAOBATEILHOCTH U €€ mpexaesia.l eoMeTpUYeCKUuil CMBICT TIpeena
nocnegoBarenbHocTU. ChopmynupyiiTe TEOpeMbl O HEOOXOIUMBIX YCIOBUAX CYIIECTBOBAHMS
npejiena nocyie 0BaTeIbHOCTH.

4. Jloxaxute TeopeMy o llpenene cyMMBbl CXOIAIIUXCS MOCIEI0BATEILHOCTEH.

5. Jlokaxure Teopemy o Ilpenene mpousBeneHus CXOASIIMXCS MOCIEI0BATEILHOCTEH.

6. /[lalite ompeneneHue MocieqoBaTeNbHOCTH U €€ mpenena. beckoHeuHO Manible U OECKOHEYHO
0oJbIIME TOCIE0BATEILHOCTH U UX CBOMCTBA.

7. Jlaiite ompeneneHue mnpenena (QyHKIMM «HA S3bIKe O0—e paccyxnaeHuid» . IloscHure
reoMeTpuueckuii cMpich onpeaeneHus. ChopMynupyiTe TeopeMy O €AMHCTBEHHOCTH Ipeiena.

8. IlepBblif 3amMeuaTenbHbIHN Mpeen (C JoKa3aTeIbCTBOM).

9. Bropoii 3aMevaTenbHbINA TIpesiesl (OCHOBHBIC HJIEH O0KA3aTeIbCTBA).

an

10. CaenctBust BTOPOTO 3aMeYaTENBHOTO Mpesena (¢ J0Ka3aTelbCTBOM).
11. HenpepriBHOCTh YHKIMM (J1aTh J1Ba OINpPEAENCHHs] HENMPEPhIBHOCTH (DYHKIMHU, CHOPMYIUPOBATH

HEKOTOPBIE TEOPEMBI O HEMTPEPBIBHOCTU (PYHKITUH).

12. Tlonsatue omgHOCTOpOHHUX TIpeneioB. Cdhopmynmupyiite TeopeMy O CYIISCTBOBaHHM Ipejesia

(GYHKLIUHU B TOUKE.

13. Pa3pbIBbl GyHKIWH U UX KIIACCH(HUKAIINS.
14. beckoneyHo Manble W OeckoHeyHO Oonpiiue QyHKiuH. CBoWCTBa OECKOHEYHO MalbIX H

OECKOHEYHO OOJBIINX (YHKIIMM.

15. CpaBHeHue OecKOHEUHO MaibIX U OeckoHeuHo Oonpmux (yHKiui. [loHATHE TNIaBHOW YacTu

OECKOHEYHO MaJION (YHKITHH.

16. 3anumuTe TAOMUIYy SKBHBAJIECHTHBIX OECKOHEUHO MalbIX (YHKLUH U JOKaXUTE CBOWCTBO:

“Bemu « (x)~B(x),a B(x)~y(x),mo ....”

17. Onpenenenue npomsBoaHoH dyrkmun y=f(X). Jokaxure mo onpenenennio (sinx ) = cosx.
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3amuumTe onpesenenue npoussoaHoit dyukuun y=Ff(X). Jokaxute mo onpenenenuio (log,x) =
1

xlna' !

Onpenenenne npousBoanoi Gyukimu y=Ff(X). Tokaxure no onpeneneuuio (a*) = a*lna.

3amuumTe onpenenenue TpousBoaHoit ¢pynkmuu y=f(x). dokakute mo ompemenenmio (x") =

nx™ 1,

TpousBoaHas oT o6patHoit Gynkiuu. Brisemute Gopmymy (arcsinx)’.

TpousBoaHas oT o6partHoil Gynkiuu. Beisenute Gopmyny (arctgx)’.

['eomeTpuueckuii cMbICT TPOU3BOAHON U Aud depeHmana.

IIpon3BoxHAs CTeneHHO-NOKa3aTenbHol (ynkmun y = u(x)"™. Meron norapugMuueckoro
Qg QepeHpoBaHus.

Juddepennnan yucioBoil GyHKIIMH YUCIOBOTO aprymenta (ompenenenue auddepeHnnpyeMoit
dbyaKIMH, onpenencaue quddepeHimana, 18a cBoicTea quddepeHnuana, cpsa3b auddepennnana
C TIPOU3BOTHOM).

[NonsTre muddepenmana BpICIIEro NOpsiaka GyHKINU OTHON IEPEeMEHHOM (oTpeiesieHue,
¢dopmyna i BeruucieHus ). @opmyisl AuQQepeHIanoB BICIIETo MOpsaKa OT CyMMbl U
MIPOU3BEICHHUSI.

[paBuno Jlonutans ( GopMynupoOBKa TEOpEM, PaCKPBITHE pa3IMYHbIX TUIIOB HEONPEAEICHHOCTEH,
JIOCTOWHCTBA U HETIOCTATKH MPABHIIA).

[NapameTpuuecku 3aanHble QyHKIMU U X AuddepeHurpoBanue.

HesiBHO 3apannble QyHKIMY U UX AU depeHnrpoBaHue (onpeesieHue, BbIBECTH GOpMYITy IS
cilyyasi IByX epeMEHHBIX, IPUBECTU (POPMYIIBI B CIIydae TPEX MEPEMEHHBIX).

dopmyna Tetinopa. [onyunte popmyiny Makiopena s yHkiwmii e*, sin x, cos x.

AcumnToThl rpaduka QyHKIUHM U UX OTBICKaHUE (OTpeaeNICHHE, BUIBI ACUMIITOT, BBIBOJ (GOpMyIT
TSl HAXOXKICHUST mapameTtpos K, b ).

YacTHbIe MPOM3BOJHBIC (OMpEEICHUE B CiIydae JIBYX IEPEMEHHBIX, B Cilydae N IEepeMEHHBIX,
MIPaBWJIO OTHICKAHUS).

[Tpon3BoHBIE BBHICIINX MOPSAKOB (PYHKIIUH MHOTHUX MEPEMEHHBIX.

[Nonstie muddepenmana GyHKIUH MHOTUX IEPEMEHHBIX.

JuddepeHumansl BBICIINX MOPAAKOB QYHKIIMM MHOTHX EPEMEHHBIX.

[Ipown3sBoHAs 11O HANIPABICHUIO U TPAJAUEHT (ONIPEIEIICHNs, BBEIUMCIICHUE, CBOWCTBA).
[lepBooOpaznas QyHkiuu. DPuznyeckuidi ¥ TEOMETPUUYECKUI CMBICT 33/Ja4M  OTBICKAHUS
nepBoobpazHoil. Heonpenenenusiit uuterpan. CBoicTBa HEONPEAEIEHHOTO HHTErpaa.

WurterpupoBanue mno vactaM. Jlokaxkure GopMylly HHTETPUPOBAHHMS IO YacTsM. I[lpakTuyeckuit
cMbIch MeToza. [IpuBennTe mpuMepsl KIIACCOB HHTETPAJIOB, K KOTOPHIM MPHMEHUM METO/I.

o . A A Mx+N
WuTerpupoBanue npocteimmx apodeit: — (p? — 4q < 0).

x—a’ (x —a)k 'x2+px+q

IIpuMepbl IK3aMeHALIMOHHBIX OMJIETOB

BWIET 1

. IlepBbIif 3aMevaTenbHbIN Ipeaen (C 10Ka3aTeIbCTBOM).
. HacTHble Tpon3BOAHBIE (OTIPEIEICHIE B CIydae IBYX NEPEMEHHBIX, B ClIydae N IEPEMEHHBIX, IPABHIIIO OTHICKAHUS).

1
2
3. Beruucimure lim,_,q
4

. Haiimure dacTHEIE IPOM3BOIHBIE IEPBOTO U BTOPOTO MOPAAkoB z(x,y) =

—_—

1-cos6x?

sin*x
XY
y  x
BUJIET 2

. 3anumnTe TabINIly SKBUBAICHTHBIX OECKOHEYHO MaJbIX GYHKIMH U JIOKaxuTe cBoiictBo: “Eciu

o (x)~B(x),a B(x)~y(x),mo ...”

N

. Honsarue muddepernnana BeIcIIero mopsaka QyHKINN OJHOM MepeMeHHOH (ompenenenue, GopMyna I BEIYUCICHHS).

q)OpMyJ'II)I L[I/I(i)(l)epeHHI/Ia.HOB BBICHICTO MOPAAKAa OT CyMMbl W IIPOU3BCACHUS.
1

W

2X+1

. CymecTByeT 1 npenen lim, o7

3x+1

4. HaitnuTe mpou3BoaHy0 y = In (tg g) — ctgvx

BWIET 3

41
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1. daiite onpeiencHrEe MOCIEI0BATSILHOCTH U e€ mpejenia. beckoHeUHO Maibie 1 OSCKOHEYHO OOJIBIIIUE MOCIIEI0BATEIBHOCTH

H X CBOMCTBA.
A Mx+N

2. UHTerpupoBanue mpocTeHImx qpooei: L — (p?—4q <0).

3. Haiimure dz, ecnun z = 4x — 3y + xy? — 2x

x—a’ (x —a)k 'x2+px+q
2

4. Beruncnure lim,,_,, V4n? + 8n — 2n

Cemectp 2

N o ougkrwbdE

10.

11.

12.
13.
14.
15.
16.

17.
18.

19.

20.

21.
22.

23.

24.

25.
26.

27.
28.

29.
30.
31.
32.

42

JlaTp onpeneneHue HHTErPaIbHON CYMMBI U ONPEEICHHOIO UHTETpasa.
CBoiicTBa ONpeeIeHHOr0 UHTErpaja, BbIpaKeHHbIE PABEHCTBAMHU.
CBolicTBa ONpEAEIEHHOr0 UHTErpaja, BEIpaKCHHbIE HEPABEHCTBAMHU
3aMeHa MepeMEeHHbIX B OMPEICIIEHHOM HHTErpaje.
HoxkazarenbctBo popmyinsl HeroTona-Jleitbnuna.
®opMyIa HHTETPUPOBAHMS 110 YACTSAM ISl OTIPEJEIIEHHOTO UHTETpaJa.
 dx
HecobGcTBeHHbIe MHTErpasbl neporo poaa. IIpusHaku cpaBHeHus. MccnenoBaHue MHTErpana I =
a
VYcioBHas 1 abCOMOTHASE CXOAUMOCTb.
Brruncnenue miomanei B 1€KapTOBBIX U MOJIIPHBIX KOOPIAWHATAX.
Beluucnenue JIMHBI KPUBOH B I€KAPTOBBIX U MOJIIPHBIX KOOpAUHATAX.
JuddepeHnmanbable  ypaBHEHUS IEpPBOro TOpPsJKa, HUX (OpPMBI 3alMCH M TEeOMETpHUYecKas
MHTEPIpETALNSL.

IMocranoBka 3anaun Koum mist ypasuenus Y = f (X, Y). ®opmyauposka TeopeMbl CYIIECTBOBAHUS U

€MHCTBEHHOCTH pelieHns 3anaun Komm.

[TonsiTue 0b1Ier0, YaCTHOTO U 0COOOTO PEIICHHUS.

YpaBHEHUSI ¢ pa3AeIAIOIUMUCS IEPEMEHHBIMU, OTHOPO/IHBIE YPABHEHHUS.

VYpaBHeHUsI B TOJNHBIX AU depeHmanax.

JInneliHble ypaBHEHMsI IEPBOTO MOPSAKA, ypaBHEHUs bepHyu.

[TocTanoBka 3amgaun Komm s ypaBHeHus N-ro nopsjaka. @opMynrpoBKa TEOPEMBI CYIIECTBOBAHMS
U equHCTBeHHOCTH. [loHsATHE 001IIeTO pereHus.

YpaBHEHHUs BBICIINX MOPSAIKOB, JOMYCKAIOIIUE TOHKEHHUE MOPSAIKA.

OOummii BUA HEOTHOPOJHBIX JIMHEHHBIX M OJHOPOJIHBIX ypaBHEHMH N-ro mopsnaka. CpoiicTBa
peIIeHUI OTHOPOAHOTO JJUHEUMHOTO YPABHEHUS.

[onsiTe ¢GyHIaMEHTAIBHONH CHCTEMBI PEIICHU OJHOPOIHOrO YpaBHEHHs. Teopema O CTPYKType
o011ero peteHust OAHOPOIHOTO JTMHEHHOTO ypaBHEHHUSI.

Otpickanue (yHAAMEHTAIBHOW CHCTEMBI PELICHUH M OOIEro peueHus OJHOPOIHOTO YPaBHEHUS C
MOCTOSTHHBIMH KO3 HUITUSHTaMH.

Teopema o CTpyKType 00IIero penieHnss HEOAHOPOAHOTO JHHEHHOTO ypaBHEHUS N-TO MOPSIKA.
Meroa Bapuanuy NPOU3BOJBHBIX MOCTOSHHBIX JJII HEOJHOPOJIHOTO JIMHEWHOTIO YpaBHEHUS N-TO
HOPsIIKA.

[TonGop yacTHBIX pelIeHui HEOAHOPOJHOTO JIMHEWHOTO YPAaBHEHHUS C MPaBOM YacThIO CHEIHAIBHOTO
BHJA.

Matpuynas ¢opma 3anucH CHUCTeM JIHWHEHHBIX AuddepeHnnanbHbix ypaBHeHui. [lonstue pemeHus
cucteMbl. CTpyKTypa 0OIIEeTo pemieHHsI CHCTEMbI OTHOPOIHBIX YPaBHEHHH.

MeTo1bl UHTETPUPOBAHUS CUCTEM JIMHEHHBIX MU epeHInanbHbIX YpaBHEHUH N-TO MOpsIKa.

MeTox Bapuanyi TPOU3BOJBHBIX IOCTOSIHHBIX [UIS CHCTEM JIMHEHHBIX auddepeHnnanbHbIX
ypaBHEHUH N-TO MOpsAIKA.

[lonsiTue nnTerpana no Gurype, OpueHTUPOBAHHON OBEPXHOCTH.

Boluucnenue ABOMHOrO MHTErpaja B JEKapTOBBIX KOOpAMWHATAX. |'€OMETpUYECKU CMBICH JABOMHOIO
WHTErpaa.

3ameHa epeMEHHBIX B JBOMHOM MHTETpase. J[BoiHOI MHTErpas B MOJISIPHBIX KOOpAUHATAX.

TpolHOM UHTErpall B JEKAPTOBBIX KOOPIUHATAX.

3amMeHa epeMeHHbIX B TpoitHOM uHTerpasne. Llununapudeckas u cepuyeckas CUCTEMbl KOOPIUHAT.
Brrunciienue KpUBOJIMHENHBIX HHTErPAJIOB IIEPBOTO POAA.
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Brruncnenue KpUBOJIMHEWHBIX HHTETPAIOB BTOPOTO POAA.

BeruucnurensHas Gpopmyiia s TOBEPXHOCTHOTO MHTETpalia IepBOro PoAa.

BeruucnurensHas popmyria a1 HIOBEPXHOCTHOI'O MHTETrpajia BTOPOTo poJia.

Wuterpansubie popmynst: I'puna, Ctokca, OcTporpanckoro.

Teopembl 00 ycI0BUSAX HE3aBUCUMOCTH KPUBOJUHEWHBIX MHTETPAJIOB OT yTH UHTETPUPOBAHUS.
IlonsTue nossa. BekropHsle TUHUU.

IToTOK BEKTOPHOIO IOJIS Yepe3 MOBEPXHOCTD U €TI0 BBIYUCIICHNUE.

JIMBepTeHINs BEKTOPHOTO TOJIS ¥ €€ (PU3UUECKUI CMBICIT.

[upkynauus BeKTOpHOro noss. PaboTa BeKTOpHOI0 MOJIs BIOJIb KPUBOIA.

Potop BekTOpHOTO 1OJIA.

ITorenunanpuble 0. OTHICKaHUE MOTEHIMAIIA TOJIS.

Bekropnas ¢opma 3amucu popmyn Ctokca u Octporpaackoro. x puzmyeckuii cMbIci.
Onepanyy Ha MHOKECTBE KOMIUIEKCHBIX YHcel (IToKa3aTenbHast (pyHKIMs, JorapudmM KOMILIEKCHOTO
quclia, BO3BEACHUE B KOMIUIEKCHYIO CTEIIEHb)

Ycenosus quddepenippyeMoctd GyHKIUU B Touke (ycnosus Komm-Pumana ¢ qokazatenbcTBOM)
Teopema 00 ycinoBuM, SKBUBaJICHTHOM ycsioBusiM Komm-Pumana.

Ananutnueckue QyHKIuM. BoccraHoBIeHHE aHAIMTHYECKOM (DYHKIIMU 1O €€ JeHCTBUTEILHON W
MHUMOM yacTu (ypaBHeHue Jlamnaca, rapMOHHUUECKHE CONPSKEHHbIE (DYHKIIHH)

Teopema Komu 1t onHocBsizHOM obnactu. Teopema Kouu /11 MHOTOCBSI3HO# 00acTu.
Wnrerpanbhas popmyna Komm (6e3 qokazatenbctsa). Teopema 0 MPOU3BOJHBIX BBICHIMX HOPSIKOB
oT aHanuTH4Yeckol GpyHkuuu. Cnencraue (63 10Ka3aTeNbCTBA).

AOGCONI0THAs U YCIIOBHAS! CXOAMMOCTD YUCIIOBBIX PSIOB.

ITpusHak cpaBHEHUs aOCOIIOTHON CXOJMMOCTH B KOHEUHOH (popmMe, peAebHbIN NPU3HAK
CpPaBHEHHS.

[Tpuznak JlanamOepa B npeaensHol ¢popme

[Tpuznak Komwu B npenensHOM hopme.

WuTerpanshblil npuszHak Komm.

[Tpuznak JleiOuuia nist 3HaKoUepeayrommxcst psaaoB. OneHka octaTka psa.
OyHKIMOHAIBHBIN psiZl. CXOIUMOCTh (PYHKIIMOHAIBHOTO PsA.

PaBHOMEpHast cXO0AUMOCTh (PYHKITMOHAIBHOTO psifa. JlocTaTOUHbIN pU3HAK paBHOMEPHOM
CXOUMOCTHU (PYHKIIMOHAIBHOTO Psijia

[Tonsitue crenennoro psaaa. O61acTh CXOIUMOCTH CTENIEHHOTO psifa. Teopema Abens.

Teopema enuHcTBeHHOCTH psifa Teitnopa. Ilpuemsl paznoxenus GpyHKuuid B psaasl Teitnopa.
Hymu ananutnyeckoit (yHKIHMH.

Psin Jlopana. O6xacts cxogumocti. CHopMyarpoBaTh TEOPEMY O pa3iokKEeHUN QYHKINHU B P
Jlopana.

Psin Jlopana B OKpeCTHOCTH OECKOHEYHOCTH. XapaKTep TOUKH OECKOHEYHOCTH.

[TonsiTHe 0cO000# TOUKH, U30UPOBAHHOM 0c000M ToukH. Knaccudukarys ocoObIX TOYEK.
Onpenenenue BerueTa. BeiBecT (popMyiTy It BBIYMCICHHUS BBIYETA B IIPOCTOM TOJIOCE.
Onpenenenue BelueTa. BeiBecTH popMyiTy Uil BBIUMCIIEHUS BbIYETA B KPATHOM HOJIIOCE.

Bbrder B 0€CKOHEUHO YIaIEHHOM TOYKE.

Jlokasate TeopeMy o Buje psaa JIopaHa B OKPECTHOCTH YCTPAaHUMOM 0COOOM TOUKH.

OcHOBHasl TeOpeMa TEOPUH BBIYETOB U €€ CIIEACTBHUE.

2

Brruncnenue uHTErpaaoB BUIa IR(cos X,sin x)dx TPH MOMOILM TEOPUH BBHIYETOB.
0

Beruncienne HeCOOCTBEHHBIX HHTErPaIOB BUJIA J‘ f (x)dx TIPY IIOMOILM TEOPHH BBIYCTOB.

-0

Briuucienne MHTETpaJioB BUJa J' e**f (x)dx. JlemMma )KopL[aHa.

Pan ®@ypoe. Pan dypbe 111 ueTHON 1 HeueTHOU pyHKIUU.
KomnnekcHas ¢popma psaga Pypse, ero GU3snuecKuil CMbICIL.
[Ipeo6pa3zosanue Jlamnaca. [TonsTHs opuruHaza U H300pa>keHuUst
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76.
77.
78.
79.

80.

CgoiicTBa peoOpa3oBanus Jlamimaca: CBOMCTBO JIMHEHWHOCTH, TeOpEMa MoA00us, TeopeMa
3anas/ibIBaHusl.

CsoiicTBa npeobpaszoBanus Jlamnaca: UHTErpUPOBaHKUE OPUTHHAIA, HHTETPUPOBAHHE N300paKEHUSI.
CaoiictBa mpeoOpa3zoBanus Jlamiaca: Teopema cmemeHus, U epeHInpoBaHNue OpUTHHAIA
CsoiicTBa npeobdpaszoBanus Jlamnaca: nuddepennmpoBanue n300pakeHus, UHTETPUPOBaHHE
OpUT'MHAJA.

Pemenue nuddepeHmanbHpIX ypaBHEHUN U CUCTEM ONEPAIMOHHBIM METOI0M.

IIpuMepbI IK3aMeHAIIMOHHBIX OMJIETOB

BWJIET 1
1. Ompenenenne HecoOcTBeHHOTO MHTErpaa I poxa. ['eomerpuueckuii cMbIc. JlocTaToYHbBIE TPU3HAKK CXOIUMOCTH (63
JI0Ka3aTeabCcTBa). AOCOIOTHASI CXOAUMOCTb.

2. JInddepeHnmanpHbIe YpaBHEHHS C Pa3ICIIIONIAMUCS TIEPEMEHHBIMU.
, p 2 3 S

3. Haiigure pemenne 3agaun Komm Y + ; y =X, y(l) = —g.

i Ha _ |x=10cos’t,

. anJiuTe JJIMHY AYyTr'd KPpUBOU y :1OSin3 t, 0 <t< %
Cemectp 3

1. YTo Ha3BIBAIOT OIMBITOM?
2. Urto Ha3bIBaIOT COOBITHEM?
3. Kaxkoe coOpITHE HAa3bIBAIOT TIOCTOBEPHBIM B JAHHOM OIIBITE?
4. Kaxkoe coOpITHE Ha3bIBAIOT HEBO3MOYKHBIM B IAHHOM OITbITE?
S. Kaxoe coObITHE HAa3bIBAIOT CIYyYaHBIM B JAHHOM OIIbITE?
6. Kaxkue coOpITHS HA3bIBaIOT HECOBMECTHBIMU B JAHHOM OTIBITE?
7. Kakue coObITHSI Ha3BIBAIOT COBMECTHBIMU B JJAHHOM OTIBITE?
8. Kaxkue coOBITHS CYMTAIOT PABHOBO3MOXHBIMHU B TAHHOM OIIBITE?
9. YTto HA3BIBAIOT MOJHOM TPYNION COOBITHI?
10.  Yro Ha3BIBAIOT AIEMEHTAPHBIM UCXOJ0M?
11.  Kakwue snmeMeHTapHbIe HCXOAbI HA3BIBAIOT OJArOMPUSATCTBYIOIUMH TAHHOMY COOBITHIO?
12.  Yro mpencraBisieT coO0il mosHas rpyrnna coOOBITHI MPpH MOI0paCkIBAHUH OJHON MOHETHI?
13.  UYro mpexacrasisieT coO0# MOJIHAS TPYIa COOBITUI TTPH MOA0PAChIBAHUH JIBYX MOHET?
14.  Yrto Ha3BIBAIOT BEPOSATHOCTHIO COOBITH?
15.  Yemy paBHa BEpOSATHOCTb JOCTOBEPHOTO COOBITHA?
16.  Yemy paBHa BEpOSTHOCTH HEBO3MOXHOTO COOBITHS?
17. B xakux mpeaernax 3aKkjIIoueHa BEPOSTHOCTb CIIY4aifiHOTO COOBITHA?
18. B kakux mpejenax 3akil04eHa BEPOSITHOCTD JIFOOOTO COOBITHS?
19.  Kakoe onpezeneHnue BEpOSTHOCTH HA3bIBAIOT KJIACCHUECKUM?
20.  Tlo xaxo#i ¢popmysie BEIYUCIAIOT YUCIIO IEPECTAHOBOK U3 N Pa3IMYHBIX HJIIEMEHTOB?

Pavi

21.  Tlo xakoil ¢opmyse BBIYMCISIOT YMCIO pa3MELIEHUH W3 N pa3IM4HbIX JEMEHTOB 1o k
3JIEMEHTOB?

22.  Tlo xaxoii ¢popMysie BBIUUCIAIOT YUCIO COYETAaHUM U3 N 3JeMEeHTOB 110 k 31emeHToB?
23.  Tlo kako#f GopmyIie BBIYHUCISIOT YUCIO MEPECTAHOBOK M3 N 3JIEMEHTOB, €CIIM HEKOTOPHIC
3JIEMEHTHI IOBTOPSIIOTCS?
24.  Kaxoii (opMyItoii ONpeiensieTcss YUCI0 pa3MeIIeHHd 1Mo K 3JIeMEHTOB ¢ MOBTOPCHUSMHU
13 N 3JIEMEHTOB ?
25.  Kaxoii hopmynoii onpenensieTcsi YMcio COUYETAaHWH € MOBTOPEHHUSMH U3 N HJIEMEHTOB 110
k anemeHToB?

26.  UYro Takoe yactoTa cOOBITHS?

27. UYemy paBHa 4acTOTa JOCTOBEPHOTO COOBITUSA?
28.  Uemy paBHa 4acTOTa HEBO3MOXKHOTO COOBITHS?
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29. B kakux npezenax 3aKkJII04eHa 4aCcTOTa CIy4aifHOrO COOBITUS?

30.  Yemy paBHa yacTOTa CyMMBI IByX HECOBMECTHBIX COOBITUIA?

31.  Kakoe onpenesneHne BEpPOSITHOCTU HA3bIBAIOT CTATUCTUYECKUM ?

32. Kak onpeznensercs reomeTprueckasi BEpOITHOCTh B 0011IeM ciydae?

33.  Kak ompenensercst reoMeTpudeckas BEpOsITHOCTb B IPOCTPAHCTBEHHOM cilydyae?

34.  Kax ompenensercsi reOMeTpU4ecKas BEpOSITHOCTh B IUIOCKOM cirydae?

35.  Kak ompenensercs reoMeTpu4eckas BEpOsITHOCTb B JIMHEHHOM ciiydyae?

36.  IlpuBenute cOOCTBEHHBIN MPUMEP HA TEOMETPHUECKYIO BEPOSTHOCTH?

37.  Uro Ha3BIBAIOT CYMMOM, WIH 00BEIUHEHHEM, IBYX COOBITUI?

38.  Uro Ha3BIBAIOT MPOU3BEICHUEM, WU TIEPECEUCHHUEM, IBYX COOBITHIA?

39.  UYemy paBHa BEpOSTHOCTb CYMMBI IByX coObITHI? ChopMynupyiTe TeOpeMy U TOKaXKHUTEe
ee.

40.  Yemy paBHa BEpOSITHOCTb CYMMBI JIByX HECOBMECTHBIX COOBITUI?

41.  Cdopmynupyiite TeOpeMy O BEpPOATHOCTH CYMMBI N HECOBMECTHBIX COOBITHIA.

42.  Yemy paBHa CyMMa BEpPOSTHOCTEH COOBITHH, 00pa3yrOLMX HOJIHYIO TpyImy?

43.  Yemy paBHA CyMMa BEpPOSTHOCTEH MPOTHUBOIIOJIOKHBIX COOBITHA?

44,  Coopmynupyiite TeOpeMy O BEpOATHOCTH NPOU3BEICHUS IBYX COOBITUH.

45.  Kak onpezernsercss HE3aBUCUMOCTb JIBYX COOBITUIN?

46.  Yemy paBHa BEpOSITHOCTb IPOMU3BEACHUS IBYX HE3aBUCHUMBIX COOBITHIA?

47.  CdopmynupyiiTe TEOpEMY O BEPOSITHOCTH MPOU3BEIACHUS N COOBITUH.

48. Kak omnpenensieTcst He3aBUCUMOCTH N COOBITHIT?

49.  Yemy paBHa BEpOSITHOCTb IIPOU3BEACHUS N HE3aBUCHMBIX COOBITHIT?

50. Kak HaliTH BEpOSATHOCTb MOSBICHUS XOTsA Obl OJHOIO M3 N HE3aBUCHUMBIX COOBITHH,
UMEIOIINX OJIMHAKOBBIE BEPOSITHOCTHU?

51.  BeiBeaute ¢opMyIy MOJHOM BEPOSATHOCTH.

52.  Besemute popmyssl baiieca.

53.  Uro Ha3BIBAIOT CIy4aiiHOM BETMYUHOMN?

54.  Kakyro BelIn4YNHY Ha3bIBalOT IUCKPETHOM CIydaiiHON BEIMUYUHON?

55.  Kakyro BeIMUMHY Ha3bIBAIOT HETIPEPBIBHOM CIy4aiiHOW BETMYMHOMN?

56.  Uro Ha3BIBAIOT 3aKOHOM pacTpeeICHUS JUCKPETHOU CITydaliHON BETUYHHBI?

57.  Kak 3amaror 3aKoH paclpeneiaeHHs] AUCKPETHOW ClydyallHOW BEJIMYMHBI, IPUHHUMAIOIIEH
KOHEYHOE MHOXECTBO 3HAYEHUM?

58.  Urto Ha3BIBAIOT MHOTOYTOJIBHUKOM pacripeaeaecHus?

59.  Kak onpenensieTcss GyHKIUS pacrpeesICHUs CITydaiHON BeTHIMHBI X?

60. Kaxkue npyrue Ha3BaHHs UCHOJB3YIOT sl PYHKUIUH pacrpeaesieHus ?

61. Kak ¢ nmomouipto GyHKIUHN pacpeaesIeHus] BBIYUCIUTh BEPOSITHOCTh TOT0, YTO Cly4aiHas
BesMuMHa X MPUMET 3HAUYCHUsI U3 MHTepBaa (a;b)?

62. Kakumu cBoiicTBamMu 001aaeT PyHKIMS pacupeeeHus CIIyqaiiHOW BETMYUHbBI X7

63.  Kaxoii Bug umeer rpaduk GyHKIUH pacrpeaeacHus?

64. Uemy paBHa BEpOSTHOCTb TOT'O, YTO HENpPEPBIBHAS CydaiiHas BeJU4nMHa X MPUMET OJHO,
3a/laHHOE OIPEJIEIIEHHOE 3HaUeHue?

65. SBnseTrcs M HENMpepbIBHONH (YHKIMSA pacmpeaesieHus JUIA JUCKPETHOW CIydailHOW
BEJTUYUHBI?

66.  UTo Ha3BIBAIOT IJIOTHOCTHIO pacHpeieNiCHUs CIy4yailHON BeTNYUHBI?

67. Kak nmo-apyromy Ha3pIBaIOT IUIOTHOCTh pacIpeieieHus ?

68.  Kaxk Ha3bIBalOT rpayK IIOTHOCTH paclpeieneHus?

69. Kak ¢ moMomp0 TIOTHOCTH paclpeAelieHuss HAUTH BEPOSTHOCTH IMOTAJaHHs 3HAYCHHN
ciry4daiiHOW BenmMuuHbI X B HHTEepBa (a;h)?

70.  Kakwue cBoiicTBa UMEET MNIOTHOCTH PACIIPEICICHHS?

71.  Kak BelpaxkaeTcs QyHKIMS paclpesiesieHus] depe3 INIOTHOCTD pacipeieeH s ?

72.  Kak BeIpakaeTcs INIOTHOCTh pacipenesieHns yepe3 (QyHKIUI0 pactpeaeacHus?

73. Kaxk ompenensiercs MaTeMaTHUECKOE OXUIAHWE  JUCKPETHON CIy4ailHOW BEJIHYWHBI,
MIPUHUMAIOIIEH KOHEYHOE MHOYKECTBO 3HAYECHUI?
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74. Kakume papyrue Ha3BaHHMS UCHOJB3YIOT Ui MaTeMaTU4YecKoro oxugaHus? UYem
OOBSICHAIOTCS ATU Ha3BaHUA?

75.  Kak ompenensieTcst MaTeMaTH4eckoe OKUJaHUEe HEMPEPHIBHOMN CIIydyailHOM BETUUYHMHBI, BCE
3HA4YEeHUsI KOTOPOH MpHHAIeKAT OECKOHEUHOMY MTPOMEKYTKY?

76.  KaxoBbl CBOICTBa MaTeMaTHUYECKOTO O>KUIAHUS CIIy4alHOM BETUUHHBI?

77. KakoMmy ycCIOBHIO JOJDKHBI YIOBIETBOPSATH CIIydailHbIe BEIMYMHBI X U Y , YTOOBI
BBIMOJIHAIOCH cBOMCTBO M[XY]=M[X]M[Y]?

78.  Uro Ha3BIBAIOT OTKIOHEHHUEM CITyYailHOI BETMYMHBI OT €€ MaTEMAaTUIECKOTO OXKHIaHHS?

79.  Yemy paBHO MaTeMaTHYECKOE 0>KUJIAHUE OTKJIOHEHUs?

80.  Kax ompenensiercst tucnepcust CIrydaiiHON BEJIMYHHBI?

81.  Yro xapakTepusyeT AUCHEpCHs CITydailHON BETHUUHBI?

82.  Tlo kako#i ¢popmysie MOKHO BBIUYUCIUTH TUCTIEPCHUIO?

83.  CaoiicTBa AMCIEPCUU CITy4yallHOW BEJIMYUHBI (C JOKA3aTEILCTBOM).

84. 3anmmute GopmMyay UL TUCTIEPCHH JUCKPETHOM CITydaifHOW BEITMYMHBL.

85. 3anummre GopMyIly JUIsl JUCTIEPCUH HENPEPHIBHOM CIy4aiiHOW BETMYUHBI.

86. Uro Takoe cpemHee KBaapaThieckoe OTKIOHeHHe? Kakyio pa3sMepHOCTh HMEeT 3Ta
BeJIMYnHA?

87. Uemy paBHO MaTeMaTHYECKOE OXXHJAHHE CPEIHETr0 apu(METHUECKOro N HE3aBUCHMBIX
OJIMHAKOBO PacIpeeICHHbBIX CIIy4alHbIX BEIUYUH?

88. Uemy paBHa &aucmepcusi CpeIHEro apupMEeTHYecKOro N  HE3aBUCHUMBIX OJMHAKOBO
pacnpeeNIeHHbIX CITy4aliHbIX BEJIUYNH?

89.  Uro Ha3bIBAIOT HAYAJILHBIM MOMEHTOM k-T0 MopsiIKa CIry4aifHOH BeTHIrHbBI?

90. [TIlo xakoif ¢opmyae BBIYHUCISIIOT HAYadbHBIH MOMEHT K-ro mopsiaka TUCKPETHOU
CIIy4ailHOW BEIUYUHBI?

91. Kaxoii Qopmynoii onpeznensercs HadaJbHBIK MOMEHT K-ro mopsjaka HenpepbIBHON
CITy4ailHOW BEJTUYUHBI?

92.  Uro Ha3bIBAIOT LIEHTPAJIbHBIM MOMEHTOM K-TO Mopsiika cirydyaifHON BeTNYUHBI?

93. TIlo kakoii (opmyie BBIYHUCISIOT EHTPAIGHBIH MOMEHT k-ro mopsaka IUCKPEeTHOU
CJIy4aliHOM BETMYMHbI?

94. Kakoit ¢opmynoil ompenensercs MNEHTPaIbHBIM MOMEHT k-ro mopsigka HempepbIBHOU
Cy4ailHOM BeJIMUUHBI?

95.  Yemy paBHbI HayaJIbHbIE MOMEHTBI: HYJIEBOT'O MOPSIKA, IEPBOTO HOpsAKa?

96. Uemy paBHBI LIEHTpaJIbHbIE MOMEHTHI: HYJIEBOTO IOPSAJKA, MEPBOrO MOPSJIKA, BTOPOTO
nopsiaka?

97.  UYro xapakrepusyeT KOd(PPHUIMEHT aCCUMETPUH CIYyIaliHOW BEITUYHHBI?

98.  UYto xapakTepHu3yeT dKCIIeCC CIydyailHON BETUINHBI?

99.  Yemy paBeH dKCIECC CIy4alfHOW BETUYHUHBI, PACTIPEICIICHHON 110 HOPMATBHOMY 3aKOHY?

100. Yo Takoe xapakTtepuctTuieckas GpyHKims?

101. KakoBa CBSI3b MEXKIY XapaKTePUCTHUECKON (PYHKIMEH U TUIOTHOCTBIO pactpe/ieieHus?

102. Yto Ha3wIBalOT KYMYJSSHTHOU (DyHIIHECH?

103. CpoiicTBa XapakTepuCTUICCKON PYHKIINH (C TOKA3aTEITHCTBOM).

104. Yo Takoe nByMepHas ciaydaiiHas BeIuyuHa?

105. Kakwue npyrue Ha3BaHUS UCTIONB3YIOT JUIsl IBYMEPHOM CITy4aifHOM BETHYUHBI?

106. Yro Takoe 3aKOH pacmpeaeneHus TUCKPETHON IBYMEPHOM clyyaiiHOI BeTHUnHBI?

107. B kakoM BHWJE€ MOXHO 3amUcaTh 3aKOH paclpeeNIeHUus JTUCKPETHOH JIBYMEpPHOM
CJIy4aliHOM BETMYMHbI?

108. Kak, 3Has 3aKOH pacrpeneieHns] TUCKPETHONH TBYMEPHOH CIIydaifHOH BENTUYWHBI, HAHTH
3aKOHBI pacIpeIeIeHHs COCTABIIIOMUX ?

109. Kaxkum o6pa3zom 1o TabJwIe COBMECTHOTO PACIIPEICICHUS ABYX TUCKPETHBIX CITyYaiHBIX
BEJIMYMH MOXXHO BBIYMCIUTH MAaTE€MaTHYECKOE OKHUIAHUE M JUCHEPCHUI0 KaKIOW H3 3THUX
BEJINYUH?

110. Yro Ha3bIBAIOT YCIOBHBIM 3aKOHOM paclpeieeHUs] TUCKPETHON CIy4aiHOW BETMYMUHBI X
mpu Y=Yy ?

111. Kak ycloBHBII 3aKOH pacIpeesieHus! CBsi3aH ¢ 0€3yCIOBHBIM 3aKOHOM?
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112. Kak onpeaensieTcst GyHKIUS pacrpeesIeHUs TBYMEPHOU CITydaifHOW BETHYMHBI?

113. KaxoBbl cBoiicTBa ()YHKIIMU pacHpe/IesiCHHs IBYMEPHOH CIy4aiiHOW BETUYHHBI?

114, Kak onpeaensieTcsi INIOTHOCTh PacIpeAeICHHs IBYMEPHOU CITy9aifHOW BETUYUHBI?

115. Kak BeIpaxaercss (yHKUIUS pacupeiesieHHs IBYMEPHOW CIIydallHOW BEJIMYMHBI 4Yepe3 ee
IUIOTHOCTh pacrpezesieHus?

116. TIlo xakuM (opMyiaM MOKHO BBIYMCIUTH BEPOSTHOCTD TONAJaHUS 3HAUCHUH ABYMEPHOM
CIy4ailHOM BEJIMYMHBI B 3aJJaHHBIN MPSAMOYTOJIbHUK?

117. Tlo xakoil popmysne MOMXHO BBIYUCIUTH BEPOSTHOCTH IOMNAJAaHUs 3HAYEHUIN JBYMEPHOMH
CITy4aifHOHM BEJIMYMHBI B 33JIaHHYIO0 0071aCTh?

118. Kak ompenensieTcst He3aBUCUMOCTD JIBYX CITyYaHBIX BEIUYHH?

119. Kak BpIpakaeTcs HEOOXOIUMOE YCIOBHE HE3aBHUCHMOCTH JBYX CIy4yaWHBIX BedHMuuH? (C
JI0Ka3aTeJIbCTBOM )

120. Yrto MOXKHO CKa3aThb O B3aUMHOI CBSI3U CIY4YailHBIX BeTUYUH X U Y, 3Has UX YHCIIOBbBIE
xapakrepuctuku M[X], D[X], M[Y], D[Y]?

121. Yro Ttakoe KOBapHalLus JABYX CIy4ailHbIX BEIHMYUH?

122. UYro Ha3pIBaOT KO GUIIMEHTOM KOPPEISIIi?

123. KaxoBsl cBoiicTBa KO3 puLIHeHTa KOppessauuu ? (JIOKaKUTE UX)

124. Kaxkas CBSI3p CYyINIECTBYET MEXKAY pPAaBEHCTBOM HYIMO Kod(hduimeHTa Koppensuuud u
HE3aBUCHUMOCTbIO CITy4aifHbIX BEJTMUUH?

125. Kakumu TOJDKHBI OBITH UCTIBITAHUS, YTOOBI MOXKHO OBLIO IPUMEHSTH (hopmyity beprymm?
126. Kaxoii Bua umeet popmyna bepuynmu?

127. Kak 3anumiercsi 3aKOH pacrpeneeHus] TUCKPETHON CIy4alHOW BEIUYMHBI KOJIMYECTBA
HOSIBUBIIMXCS TeépOOB Ha IByX HOBEHBKHUX MOHETax, CIIy4aifHO OOpOHEHHBIX Ha MOJ?

128. Uro Ha3pIBalOT HAWBEPOSTHEUIIMM YHUCIIOM TIOSBJICHUS COOBITHS B N HE3aBHCHUMBIX
ucnbITanusax? Kak HaxoauTces 3To yucio?

129. Kakoii Bug umeeT GopMyIia, ONpenessonas BeposiTHOCTh TOTO, YTO B N HE3aBUCHMBIX
UCTIBITaHUAX coObITHE A mosiBUTCS OT ki 110 Ko pa3 (0< k <n)?

130. Kak HaiiTh BEpOSATHOCTH TOTO, YTO B N HE3aBHCHUMBIX UCIIBITAHUSIX COOBITHE A TTOSBUTCS
X0Ts1 OBl OJIUH pa3?

131. Kak BBIYMCIHTH BEPOSTHOCTh TOTO, YTO B N HE3aBUCHMBIX HCIBITAHUAX COOBITHE A
HAcTynuT a) MeHee k pa3; 0) 6onee k pas; B) He meHee k pas; r) He 6onee k paz?

132. Kakoe pacripeiesieHne BepOsSTHOCTEH Ha3bIBAETCS OMHOMHUATBHBIM?

133. Yem 00OBsCHSETCS CIIOBO «OMHOMHANIbHBIIN B HA3BAHUU paCIIpeIeIeHuUs ?

134. Yemy paBHO MaTeMaTHYECKOE OXKHMJIAHME CIIy4allHOW BEIWYWHBI, PACTIPECICHHON 110
OMHOMMAJILHOMY 3aKOHY C ITapaMeTpaMu n 1 p?

135. Uewmy paBHaA qucIiepcHs CIy9ailHOM BEJTMYHUHBI, pacTIpe/IeICHHOW M0 OMHOMHAIIBHOMY
3aKOHY C MapaMeTpamMu n u p?
136. Yemy paBHO cpelHee KBaJpaTUUYECKOE OTKJIOHEHHUE CIIy4aiilHOM BEJIHYUHBI,

pacnpeieJICHHOM 10 OMHOMHATFHOMY 3aKOHY C IapaMeTpaMu h u p?

137. 3anummre GMHOMHAIBHBIN 3aKOH PACIpPENENICHUs] BEPOATHOCTEH CIydallHOW BEJIWYUHBI B
BUI€ TAOIUIIBI?

138. Tlouemy 3akoH pacnpeaenenus [lyaccona Ha3bIBaIOT 3aKOHOM PEIKMX COOBITHIA?

139. Ilpm Kakux yCIOBHUSIX MOKHO IPUMEHSTH 3aKOH pactpeneneHus [lyaccona?

140. Tlomyuute popmyny Ilyaccona.

141. 3anumute Gopmyny [lyaccona u 06bsICHUTE CMBICI KaX/10TO CUMBOJIA.

142.  Yro aBnseTcs ciaydyailHON BEJIMYMHON B 3akoHe pacnpenenenus [lyaccona?

143. KaxoBpl 00mme yciaoBUs, HEOOXOMUMBIE IS MPUMEHHUMOCTH 3aKOHA pPacIpeeeHus
[lyaccona u 3aKkoHa OMHOMMAJIBHOTO paclpeeieHus?

144, Kak cBsi3aHBI MKy CO00M OMHOMHUATBFHOE pacnpeesenne u pacnpenenenue [lyaccona?
145. Yemy paBHO MaTeMaTH4eCKOE OXUIAHWE W  JHUCIEPCHUS CIy4ailHOM BEJIMYHHBI,
pacnpenaeneHHoi no 3akony Ilyaccona?

146. Kaxas u3 BennuuH B 3akoHe Ilyaccona Oomblle: MaTeMaTHUYECKOE OKUAAHUE WM YHCIIO
HE3aBHCHMBIX UCIIBITAHUN?
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147. WUccnenyetcs pacnpenenenue Ilyaccona. Uro BeposiTHee: coObITHE A MOSBUTCS POBHO
OJIMH pa3 Wiu He pa3y?

148. Kaxkoe pacmpesienieHie BEpOSITHOCTEH HAa3bIBAIOT PABHOMEPHBIM Ha oTpe3ke [a;h]?

149. Kak 3amucarth IUIOTHOCTh pacHpeAeNieHUs CIy4ailiHOW BeNMWYMHBI X, PaBHOMEPHO
pacrmpeenenHoii Ha oTpeske [a;b]?

150. Kako#i Bug umeer ¢ynkms pacnpeznencaus F(X) ciaydaiiHoi BenTUYMHBI X, PAaBHOMEPHO
pacmpenenenHoi Ha otpeske [a;0]? (BeiBectn)

151. Yemy paBHO MaTeMaTHYECKOE OXHUJAHUE CIIy4allHOM BeJWYMHBI X, PaBHOMEPHO
pacnpenenenHoit Ha otpeske [a;0]? (BeiBecTn)

152. Yemy paBHa nucmepcust — CIy4ailHOW BEJWYMHBI X, PAaBHOMEPHO paCIpe/IeICHHOW Ha
orpeske [a;b]? (BeiBecTn)

153. Yemy paBHO cpenHEe KBaJpaTHYECKOE OTKIIOHCHHE CIIy4ailHOM BeJIUYMHBI X,
pPaBHOMEPHO paciipeiesieHHol Ha oTpe3ke [a;b]? (BeiBecTr)
154. Caydaiinas BenmuunHa X paBHOMEPHO pacmpejeicHa Ha oTpeske [a;b]. Kak Haiitu

BEPOSATHOCTH MONAJaHKs €€ 3HauUeHUI B MHTepBal (c;d), npuHaaIexauil JTaHHOMY OTpe3Ky?

155. Kakoe pacnpenenenve aByMepHOM —ciyyailHoM  BenwuuHbl  (X,Y)  Has3biBaeTcs
PaBHOMEPHBIM B IaHHOW 00nacTu?

156. Kakoe pacnpejenieHue BEpOSTHOCTEH ClTydallHOW BEJTMYUHBI Ha3bIBAIOT HOPMAJTbHBIM?
157. KakoB BEpOSTHOCTHBIM CMBICI MapamMeTpa a, BXOJSINEro B BBIPAKEHUE IUIOTHOCTH
HOpMaJIbHOTO pactipeaenenus’? (BoeiBectn)

158. KakoB BEpOSATHOCTHBIM CMBICI TapamMeTpa G, BXOJSIIEro B BbIPAXKEHUE IJIOTHOCTH
HOpMaJIbHOTO pactipeaenenus’? (BeiBecTn)

159. Kak Ha3bIBaeTcs rpaduK MIOTHOCTH HOPMAJIBHOTO pacipeieleHus?

160. Kak BBMHCIUTH BEPOATHOCTH TOTAIaHNS 3HAYCHUH HOPMAJLHON CITydaifHON BEWYHHBI X
B 3aJlaHHbIi nHTepBan? (BriBecTn)

161. Kaxk BBYUCIUTH BEPOSTHOCTh OTKJIOHEHHS HOPMAlbHOW CIy4allHOW BEIUYMHBI OT €€
MaTematuueckoro oxuganusa? (Boisectn)

162. Cdopmymupyiite mpaBmiio Tpex curm. (BesecTn)

163. Kakoe pacnpezeneHue JUCKPETHOM CIy4aiiHONM BeTMYMHbI Ha3bIBACTCS T€OMETPUUECKUM?
164. UYemy paBHO MaTeMaTHYECKOE OXHJIAHUE CIyYallHOM BETWYMHBI X, HMEIOIIEH
re€OMETPUUYECKOE pacipeienieHue?

165. UYemy paBHa aumcnepcus — CIydalHOH BeNWYUHBI X, HMEIOIIEH TE€OMETPUIECKOE
pacrpezeinenue?

166. UYemy paBHO cpeaHee KBaJpaTUUECKOE OTKIOHEHHE CIyJallHOW BETWYMHBI X,
UMeIoIIel TeoMeTpuYecKoe pacupeaencHue?

167. Kak omnpexaensercs moka3zaTeabHOE paclpeieieHUe CIydaliHONH BeTHINHBI?

168. Kakoii Bug umeet GyHKIUS pacripeeTeHus IS TToKa3aTelbHOro 3aKoHa? (BeiBecTH)

169. KakoBo COOTHOIIEHHE MEXKIY MaTEMAaTHYECKUM OKUJAAHUEM U CPEIHUM KBaJApPaTHUYECKUM
OTKJIOHEHMEM CIIy4ailHON BeJIMUYMHBI, UMEIOLIEH oKa3aTenpHoe pacnpenenenue? (BoiBecTn)

170. Kak HaliTH BEpOSTHOCTH TOIAaHM 3HAYCHUW B 3aJIaHHBIA MHTEpBai (a; b) ciydyalHOM
BEJIMYUHBI X , UMEIOIEH MMOKa3aTeIbHOE pacipeesieHue?

171. Cdopmynupyiite JoKampHy0 Teopemy Jlammaca (¢ MOSCHEHUSIMU BXOASIIMX B (hOPMYJIBI
CHUMBOJIOB)

172. Cdopmynupyiite uHTerpanbHyro Teopemy Jlammaca (C MOSCHEHMSIMHM BXOASAIIMX B
($hopMyITBI CUMBOJIOB)

173. B kakux cimy4asXx MOYHO IOJIb30BaThCs MPUOIKEHHBIMU (popmynamu Jlammaca?

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

175. Kak onpenensiercsa pynkuus Jlannaca? Kakum cBoiictBoM oHa obnagaer?
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IIpuMepbI IK3aMeHALMOHHBIX OMJIETOB
BIJIET Ne 1.
1. BsBeaute (GopMyiy NOJIHOM BEPOSTHOCTH.

2. JIBOPIIOBBII YEKAHINUK KIAAET B KaXKIBIH CyHIYK BMecTUMOCThIO 100 MOoHeT onny ¢anbmmByro. Kopons momo3peBact
YEeKaHIIMKA U MOJIBEPraeT MPOBEPKEe MOHETHI, B3SIThIC HAyAayy MO OAHOM B KaxaoM u3 100 simukoB. KakoBa BeposSTHOCTH
TOTO, 4TO YEKAHIIUK He OyeT pa3obnaueH? Uemy OyaeT paBHa BEpOATHOCTH, eciu 100 3amenuTh HA N (N —0)? Yemy
OyJeT paBHA BEPOSITHOCTD, MPH OOJIBIIUX N, €CIIH OBl B KAXOM SIIUKE ObLIO 2 (hablIuBbIC MOHETHI?

3. B ypHe 6 Genbix u 4 yepHBIX Iiapa. 3 Hee u3BiekaroT 3 mapa. CiydaiiHas BeqHunHA X — YKCIIO OCJNIBIX IIapOB CPEau
n3BieueHHbIX. Haliure psan pacupenenenus X.

BUIJIET Ne 2.
1. Beseaute Gopmyisl baiieca.
2. Jyosnu B ropone N. penko 3akaHYMBAIOTCS TIEYaIbHBIM UCXOJ0M. [le7I0 B TOM, 4TO KaXKJblIi TydJISIHT PUOBIBAET HAa MECTO

BCTpPEUH B CITy4allHBI MOMEHT BPEMEHH MEXly 5 U 6 yacaMu yTpa |, IPOX/IaB COTIEpHUKA 5 MUHYT, yrausercs. B ciyuae

e MpUOBITUS TIOCIECTHEr0 B O3TH 5 MHMHYT Iyasb cocTouTcsl. Kakas dacTe ayanmell JEHCTBUTENBHO 3aKaHYMBACTCS

noemuHkoM? (Vrkazanue. Bocnonv3yiimecs eeomempuyeckum onpeoeieHuem 6eposimHocm).

3. Cuyuaiinas BenuunHa X MoJYMHEHA HOPMaTbHOMY 3akoHy, mpudem M[X]=40, D[X]=2000. Haiiaute P(30<X<80).
BUIJIET Ne 3.

1. Cnyqaitepie BenmuuHBL. (UTO Ha3BIBalOT cCirydaifHOH BenmnumHO¥M? Kakyio BenHMUYMHY HA3bIBAIOT TUCKPETHON
cinydaiinoil BennunHO? Kakyro BeIMUNHY Ha3bIBAIOT HENIPEPBIBHON CilyuailHON BenmuurHOW? UTO HAa3bIBAIOT 3aKOHOM
pacrpezieneHus ITUCKPETHOW citydyaiiHOW BennuuHbI? Kak 3a7aloT 3aKOH pachpesiesieHHs TUCKPETHOM CilydailHOH
BEJIMYMHBI, TPUHUMAIONIEH KOHEYHOE MHOKECTBO 3HaueHUI? YTO Ha3pIBalOT MHOTOYTOJILHUKOM PAcIpeesIeHus?).

2. Ilpm 6pocanmn 100 MOHET KakoBa BEpOSTHOCTD BbINaAeHHst poBHO 50 repOoB?

3. Jlana pyHKIMS pacmpeaeiicHus CITyIailHOW BETMYUHBI X
0,x<-1
F(x)=34Ax®*+B,-1<x<1
1L,x>1
Haiizute A,B; M[X]; D[X].
4  Meroguueckne MaTepHAIbI
s obecrieuenust mporecca oOydyeHHs M pelIeHHs 3a/1ad 0OydeHHs MCIIONb3YIOTCS CIeTYIOLIHe
MaTepuabl:
— METOJUYECKHUE MaTepHabl, ONMPEACIISIONINE NPOLUEAYPbl OUCHUBAHNS 3HAHUN, YMEHUN, HABBIKOB U
(I/IJ'II/I) OIlbITa OCATCIIBHOCTHU, XAPAKTCPUIYIOIINUX STAllbl (bOpMI/IpOBaHI/IH KOMHCTCHHHﬁ, B COCTaBE,
coracHo 11.12 paGoueil mporpamMmsl:

4.1. OcHoBHasi IMTEpPaTypa

1. bexnemumes /[.B. Kypc ananutudeckoit reomeTpun v IMHEHHON anreOpsl [ DNeKTpOHHBIN pecypc] :
yaeOHuK. — DnektpoH. nan. — CII6.: Jlans, 2015. — 445 ¢. — Pexum noctyna:
http://e.lanbook.com/books/element.php?pll_id=58162 — 3ari. ¢ sxpaHa.

2. Mara3unnukos, JI. Y. Beiciast matemartuka |. [Ipaktukym no nuHeiHo# anredpe 1 aHaIUTHYECKOM
reoMeTpun: Y4ueOHoe mocooue [DnekTpoHHbIi pecypc] / Marasuaaukos JI. ., Marasuaankosa A. JI.
— Tomck: TYCVYP, 2007. — 162 c. — Pexxum noctyna: https://edu.tusur.ru/publications/37.

3. EmwroB A.A. UaTerpasibHoe ucuucienne. Jnddepennuanbapie ypaBHeHHS: yaeOHOe mocobue / A.A.
Enpuos, T.A. Ensiioa; @enepanbHoe areHTCTBO 10 00pazoBaHuio, TOMCKHI rocy1apCTBEHHBIN
YHHBEPCHUTET CHCTEM yIIpaBiIeHus U paanodiekTponuku. — Tomck: TYCVYP, 2007. — 263[1] c. (100
9K3.)

4, Mara3unnaukos, JI. U. [luddepennmansHoe ucunciaenue: YaeOHoe nmocoodue [ DneKTpoHHBINA pecypc]|
/ Marasunnukos JI. Y., Marasunaukos A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum
noctyma: https://edu.tusur.ru/publications/2246.

5. bepman I'.H. COopHuK 3a7a4 10 KypCy MaTeMaTHYECKOT0 aHa/In3a [DIIeKTpOHHBIN pecypc] : yueOHOoe
nocobue. — DnektpoH. gaH. — CII6.: Jlanp, 2016. — 492 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar1. ¢ 3kpaHa.

6. Asunona JI.B. [IpakTukyM 1 MHAMBUyaJIbHBIE 33JIaHKUS TI0 BEKTOPHOM anre0pe 1 aHaTMTHISCKON
reoMeTpHH (TUTIOBBIE pacyeThl) [ DIEKTPOHHBIN pecypc] : yueoHoe mocooue / JI.B. ApmiioBa, B.A.
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10.

11.

12.

13.

bonotiok, JI.A. bonotiok. — Dnektpon. nan. — CII6.: Jlans, 2013. — 281 c. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3aru. ¢ 3kpaHa.

bonoTtiok B. A. IlpakTukyMm 1 UHAMBHYaJIbHbIE 33aHUSI 10 HHTETPATFHOMY UCUUCICHUIO (PYHKIUN
OJTHOM TepeMeHHOM (THITOBBIC pacdeThl) [ DIEKTPOHHBIN pecypc]: yuebHoe mocodue / bonoTiok B. A.,
bonotrok JI. A., I'aymmy FO. I'. [1 op.]. — Dnektpon. man. — CII6.: Jlanp, 2012. — 336 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.

bonotiok B.A. [IpakTikym 1 HHANBUAYaAIbHbBIE 3aaHUs 10 OOBIKHOBEHHBIM (D (epeHIIaIbHBIM
ypaBHEHUSM (THIIOBBIC pacdeThl) [ DIEKTPOHHBIN pecypc]: yueoHoe mocodue / B.A. Bonotiok, JI.A.
Bonortiok, E.A. llIBex [u ap.]. — Dnexrpon. nan. — CII6.: Jlans, 2014. — 220 ¢. — Pexum qoctyna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢ 3kpaHna.

[TanTeneer A.B. Teopus ¢pyHKIMIT KOMIUIEKCHOTO MIEPEMEHHOTO U ONEPAIIMOHHOE UCUUCIICHUE B
npuMepax 1 3agadax [DIeKTpoHHBIH pecypce] : yuebnoe nmocodue / A.B. [Tantenees, A.C. SIxkumona.
— Dnektpod. gaH. — CII6.: Jlans, 2015. — 447 c. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru. ¢ 3kpaHa.

Yynecenko B.®. COopHUK 3a1aHUi 110 crIeUaIbHBIM KypcaM BbICILICH MaTeMAaTUKU (TUIIOBbIE
pacueTsl) [ DNeKTpOHHBIN pecypc] : yueOHoe nocodbue. — DnekTpoH. nan. — CII6.: Jlanp, 2010. —
192 c. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=433 — 3aru. ¢ skpana.
Marasunnukos JI. 1. Briciias matematuka [V. Teopust BeposTHOCTEH [ DNeKTpOHHBIN pecypc] :
yuebHoe nocobue / JI. 1. MarazunaukoB ; ToMckuil rocy1apcTBEHHbII YHUBEPCUTET CUCTEM
yIpaBiIeHUs U paauoIeKTPOHUKH (ToMCK). — DIeKTpOH. TeKCTOBbIe JaH. — Tomck : [6. u.], 2012. —
on-line, 151 ¢. — Pexum noctyna: http://edu.tusur.ru/training/publications/2248

boponun A.H. DneMeHTapHBIi Kypc TEOpPHH BEPOATHOCTEN U MATEMAaTUYECKOU CTATUCTUKH
[DnexTpoHHBIH pecypc]: yuedHoe mocodue. — Dnekrpon. naH. — CII6.: Jlans, 2011. — 255 ¢c. —
Pesxxum noctyna: http://e.lanbook.com/books/element.php?pll_id=2026

Bonotiok B.A. [IpakTuikym u HHANBUAYATbHBIE 3aJJaHUS TI0 KYpCY TEOPUU BEPOATHOCTEH (TUIIOBHIE
pacueTsl) [ DneKTpoHHBIN pecypc]: yuedHoe mocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'puns [1
ap.]. — DOnextpon. nan. — CII6.: Jlanp, 2010. — 288 ¢. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=534

4.2 /lonoJiHUTEIbHAS JIUTEPATYPA.

BN

1. ®uxrenromsny I'M. Kypc auddepeHIHaIbHOro U HHTETPAIBHOTO UCYUCICHHS: B 3 T.. y4eOHHUK
1utst By30B / I'. M. @uxtenromnsil. — 8-e uza. — M.: ®usmariur, 2006. — T. 1. —679[1] c. (99 5k3.)

2. ®uxtenronsi .M. Kypc auddepeHnmanbHOro 1 HHTErpaJbHOr0 UCYUCICHUS © YICOHUK IS
By30B: B 3 T. / I'. M. ®uxtenronbu. — 8-e uza. - M. : ®usmatiur, 2006 . — T.2.— M.:
duszmaraut, 2006. — 863[1] c. (99 sk3.)

3. COopHUK 33724 [0 MaTeMAaTHKE IS BTY30B: ydeOHOe mocodue /it BTy30B: B 4 4. / pen.: A. B.
Edumos, b. I1. lemunoud. — 3-e usn., ucnp. — M.: Hayka, 1993. — 478, [2] c. Y. 1: JIuneitnas
anreOpa U OCHOBBI MaTeMaTHdeckoro ananusa / B. A. bonros [u np.]. — M. : Hayka, 1993. — 478,
[2] c. (12 93k3.)

4. Tepexuna JI. U., ®ukc U. U. Briciias matematuka: YueOnoe nmocobue. Y. 1: JIuneitnas
anreOpa. BekropHas anre6pa. AHanuTHueckasi reoMeTpus: yueOHoe nocooue. — Tomck:
Henvramman, 2010. — 240 c. (4 3x3.)

5. Tepexuna JI. U., ®uxc U. U. Beiciias maremaTrka: Yue6Hoe ocodue. Y. 2: IIpenen.
HenpepriBaocTs. [IponsBoanas @pynkuuu. [punoxenus npon3zsoaHoi. yHKINN HECKOIBKHX
nepeMeHHbIX. — Tomck: ToMckuii rocynapctBeHHbll yHuBepeuTeT, 2010. — 192 c. (3 7k3.)

6. Tepexuna JI. ., ®ukc W. U. Beicmas matemaruka: Y4ueonoe nocodue/ Y. 3: HeonpeneneHHbIH
uHTerpan. OnpeneneHnbiil uuterpan. Kpatueie, KpuBOJWHEHHBIC U TIOBEPXHOCTHBIE HHTETPAIIBL.
Bexropnoe nonie. — Tomck: Tomckuii rocygapcTBeHHbIN yHuBepeuteT, 2011, — 252 c. (4 7k3.)

7. JlaBpentbeB M.A. MeTo/ bl TeOpHH (QYHKIMIA KOMIIEKCHOT'O IEPEMEHHOTO : YueOHoe nmocodue
115t By30B / M. A. JlaBpentbes, b. B. 1lla6at. — 5-¢ u3z., ucnp. — M.: Hayka, 1987. — 688 c. (4
9K3.)
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8. KpacHoB M.JI. ®yHKIIMKW KOMIUIEKCHOTO TMepeMeHHoro. OmnepanroHHOe HCUYuCciIeHue. Teopus
ycroitunBoctu: YuebHnoe nocodue nist By3oB / M. JI. Kpacnos, A. . Kucenes, I'. . Makapenko.
— M.: Hayka, 1981. —302[2] c. (33 7k3.)

9. Pomanorckuit II. W. Pagsr @ypre. Teopust monss. AHATUTHUECKUE W CIICHUANbHBIC (DYHKIIHH.
[IpeobpazoBanue Jlamnaca: YaeOnoe mocodue st By3oB/ M.: Hayka, 1980. — 334 c. (7 3k3.)

10. Cugnopos 1O. B., lllabyaun M. B., ®enoprok M. U. Jlekuun o teopuu GyHKIHH KOMITTIEKCHOTO
nepeMeHHoro: Yueonuk s By3os/ M.: Hayka, 1989. — 477 c. (10 5k3.)

11. Bentuens E. C. Teopust BepostHocTeit: YueOHUK 1711 By30B. M.: Academia, 2005. — 571 c. (228
9K3.)

12. I'mypman B.E. Teopwus BeposiTHOCTEH 1 MaTeMaTHueckas cratuctuka [Tekcr]: yuebHoe mocodue
nis 6akanaspos / B. E. 'mypman. — 12-e uzn. — M.: FOpaiit, 2013. — 480 c. (7 2k3.)

13. I'mypman B.E. PykoBOACTBO K pelIeHuro 3a1a4 10 TEOPUH BEPOATHOCTEH U MaTeMaTHYECKOU
ctatuctuke [Tekcr]: yaeOHoe nmocodue nms 6akanaBpos / B. E. 'mypman. — 11-e uzz., nepepab. u
non.— M.: FOpaiit, 2013. — 405 c. (6 5k3.)

4.3. YueOHO-MeTOANYECKOE MT0CO0He U MPOrpaMMHoOe odecriedeHne

Ilpakmuueckue 3auamus RPOBOOAMCA RO YUEOHBIM HOCOOUAM:

1.

Marasunnukos, JI. Y. Beiciias matemaTuka |. [Ipaktukym no ivHelHo# anreOpe v aHaIUTUYECKOM
reomeTpun: YuebHoe nocobue [DnekTpoHHbli pecypc] / Marasunnukos JI. M., Marasunaukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 ¢. — Pesxxum noctyma: https://edu.tusur.ru/publications/37.
Marazunnukos, JI. . [luddepenunansnoe ncunciaenue: YueOHoe nocobue [DneKkTpoHHsIi pecypc] /
Marasunnaukos JI. U., MarasuanukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexxum goctyna:
https://edu.tusur.ru/publications/2246.

bexnemumena JI.A. COOpHUK 3a/1a4 110 AaHATUTUYECKOW TEOMETPUH U JIMHEHHOM aredpe
[DnexTpoHHBI pecypc] : yuebnoe nmocodue / JI.A. bexnemumiena, J[.B. bexnemunies, A.1O.
[letpoBud [u ap.]. — DnekrpoH. gan. — CII6.: Jlanp, 2016. — 496 c. — Pexwum nocryna:
http://e.lanbook.com/books/element.php?pll_id=72575— 3arm. ¢ skpana.

bepman I'.H. COopHuUK 337124 MO KypCy MaTeMaTHYECKOTO aHaIM3a [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue. — DnexTpoH. aaH. — CII6.: Jlanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari. ¢ skpaHa.

EnbrioB A.A. UnTerpansHoe ucuncnenue. Jnddepennnansusie ypaBHeHus: yaeOHoe mocodue / A.A.
Enwros, T.A. EnbrioBa; @eaepanbHOe areHTCTBO 10 00pa30BaHMIO, TOMCKUN TOCy1apCTBEHHBIN
YHUBEPCUTET CUCTEM YyIIpaBJiIeHUs U paanodieKTpoHuku. — Tomck: TYCVYP, 2007. — 263[1] c.
(100 sk3.)

[TanTeneer A.B. Teopust pyHKIMI KOMIUIEKCHOTO MMEPEMEHHOTO U ONEPAIIMOHHOE UCUYHCIICHUE B
nmpuMepax M 3aj1adax [DIeKTpoHHbBIN pecypc] : yaueoHoe mocodue / A.B. ITantenees, A.C. AxkumoBa.
— Dnektpod. naH. — CII6.: Jlans, 2015. — 447 c. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari. ¢ skpaHa.

bonotiok B.A. [IpakTuKyM ¥ MHAMBHUAYaIbHBIE 33JJaHUS 10 KypCy TEOPUU BEPOATHOCTEN (TUIIOBBIE
pacueTsl) [ DneKTpoHHBIH pecypc]: yuebHoe ocobue / B.A. bonotiok, JI.A. bonoTtiok, A.I'. I'puns [u
ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2010. — 288 c. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=534

MarasuaaukoB JI. 1. Beicmiast matematuka V. Teopus BeposiTHOCTEH [DIEKTpOHHBIN pecypc] :
yueOHoe nocobue / JI. I. MarazunaukoB ; ToMCKHii rocyapCTBEHHBIN YHUBEPCUTET CUCTEM
VIPaBICHUS U PaTHOTCKTPOHUKH (TOMCK). — DJIEKTPOH. TeKCTOBBIC J1aH. — Tomck: [0. u.], 2012. —
on-line, 151 ¢. — Pexwum nocrtyna: http://edu.tusur.ru/training/publications/2248

3aoanua na KOHmMpPOIbHBIE PAOOMBL U UHOUBUOYAIbHBIE 3A0AHUA NPUBEOCHDL 6 KAXHCOOM U3
Cl1e0yrouux y4eonsvix nocoouii:
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10.

Marasunaukos, JI. . Beiciias matemartuka l. [Tpaktukym mo nuHelHHO#M anredpe u aHaTMTHYECKON
reoMeTpun: YueOHoe nocobue [DnexTponHslii pecypc] / Marazunaukos JI. M., Marazunaukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 ¢. — Pesxkum moctyma: https://edu.tusur.ru/publications/37.
Marasunanukos, JI. U. luddepennnansHoe ucuncinenue: Ydueobnoe nocodue [InekTpoHHBIN pecypc] /
MarazunnukoB JI. U., MarasunaukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum noctyna:
https://edu.tusur.ru/publications/2246.

Aswiosa JI.B. IlpakTukyMm 1 MHIUBUIyaIbHBIC 3aJaHUS 110 BEKTOPHOM anreOpe U aHAIUTUYECKOM
reoMeTpuH (TUIIOBBIE pacyeThl) [ DIIeKTPOHHBIHN pecypc] : yuebHoe mocodue / JI.B. Apunosa, B.A.
Bonotiok, JI.A. Bonotiok. — Dnekrpon. gan. — CII6.: Jlanp, 2013. — 281 c. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3aru. ¢ 3kpaHna.

bepman I'.H. COopHuk 3a1a4 0 Kypcy MaTeMaTHYECKOTO aHalu3a [ DJIeKTpOHHBIN pecypc] : yueObHoe
nocobue. — DnektpoH. gaH. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari1. ¢ skpaHa.

Bonotiok B. A. IlpakTiKyM 1 HHIUBUIYaJIbHBIC 33aHUS IO MHTEIPAITBHOMY UCYHCICHHUIO (DYHKIIMA
OJITHOW TIepeMEHHOM (THIOBBIE pacyeThl) [DNEKTPOHHBIHN pecypc] : yuebHoe nocobue / bonotiok B. A.,
bonotiok JI. A., I'aymmu FO. I'. [u ap.]. — Dnextpon. nan. — CII6.: Jlanp, 2012. — 336 ¢. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.

bonotiok B.A. IlpakTuky™m 1 MHAMBHUIYaJIbHbIE 3aaHUsI 10 OOBIKHOBEHHBIM U (epeHnanbHbIM
ypaBHEHUSIM (TUIIOBBIE pacueThl) [DIEKTPOHHBIN pecypc] : yuebHoe nocobue / B.A. bonotiok, JL.A.
bonotiok, E.A. llIBen [u ap.]. — Dnexrpon. nan. — CII6.: Jlans, 2014. — 220 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3ari1. ¢ skpaHa.

[Tanteneer A.B. Teopus GhyHKIINN KOMITIEKCHOTO IEPEMEHHOTO M OTIEPAIIMOHHOE HCUHUCIICHUE B
npuMepax U 3agadax [DeKTpoHHbIH pecypce] : yuebHoe nocodue / A.B. [Tanrtenees, A.C. SxkumoBa.
— Onexrtpod. nan. — CIIO. : Jlans, 2015. — 447 c¢. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru. ¢ 3kpaHa.

Uynecenko B.®. COopHHK 3a7aHMil 110 cIEMATBHBIM KypcaM BbICIIEH MaTEMAaTHKH (TUIIOBbIE
pacueTsl) [DIeKTpOHHBIN pecypc]: yuebHoe nocobue. — DnektpoH. naH. — CII0.: Jlans, 2010. —
192 c. — Pexxum noctyma: http://e.lanbook.com/books/element.php?pll 1d=433 — 3arm. ¢ sxpaHna.
Maraszunnukos JI. 1. Beicmias matematuka [V. Teopust BeposTHOCTEN [DNeKTpOHHBIN pecypc] :
yaeOHoe nocodue / JI. . MarazunHukoB ; TOMCKH TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM
yIIpaBJIeHUs U PaTuo31eKTpoHUKHU (ToMCcK). — DIeKTpoH. TeKcTOBBIE 1aH. — Tomck : [6. u.], 2012. —
on-line, 151 ¢. — Pexxum poctyma: http://edu.tusur.ru/training/publications/2248

Bonotiok B.A. [IpakTukym 1 HHAUBUAYAIbHBIE 3aJaHUS TI0 KYpCY TEOPUU BEPOATHOCTEHN (TUIIOBBIE
pacueTsl) [ DneKTpoHHBIH pecypc]: yuedHoe mocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'puns [u
ap.]. — Dnextpon. nan. — CII6.: Jlanp, 2010. — 288 c. — Pexum mocrymna:
http://e.lanbook.com/books/element.php?pll id=534

4.4. ba3pl JaHHBIX, THPOPMALMOHHO CIIPABOYHBIC H IIOMCKOBBIE CHCTEMbI

B2

Ccpnku ¢ caiita kadeapbl Ha MaTEMATUYECKUE PECYPCHI U OH-JIaiiH TPEHAXKEPHI,

Baswr nannbix http://lib.tusur.ru/category/bd/

Hay4HO-0Opa3oBatenbHbli nopran TYCYPa https://edu.tusur.ru;

INEeKTPOHHO-OnbOMMoTeyHast cuctema «Jlaub» — moctyn mo IP-ampecam TYCVYPa, aapec s
paboTsr: http://e.lanbook.com

e mouckoBsle cuctembl Google, Yandex
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