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1. | Jlekuuu 44 48 20 112 | gacos
2. | JlabopaTopHble padoThI 4acoB
3. | IlpakTHYecKue 3aHATUSA 64 72 34 170 | gacoB
4. | Kypcooii npoext/pagora (KPC) (ayauropHast) 9acoB
5. | Bcero ayTuToOpHbBIX 3aHATHIA (Cymma1-4) | 108 | 120 | 54 282 | vacom
6. W3 Hux B HHTEpaKTUBHOI (popme | 10 10 10 30 | gyacoB
7. | CamocrosiTenbHast padora cryaentos (CPC) | 108 | 132 | 54 294 | yacos
8. | Bcero (0e3 3x3aMeHa) (Cymma 5,7) | 216 | 252 | 108 576 | yacos
9. | Camocr. pa6oTa Ha MOATOTOBKY, CAaYy IK3aMeHa 36 36 36 108 | gacoB
10] O6mast Tpya0eMKOCTh (Cymma89) | 252 | 288 | 144 684 | yacos
(B 3aYeTHBIX eAMHULAX) | 7 8 4 19 | 3ET
3ayer He MPeIyCMOTPEHO dud. 3auer He nMpeycCMOTPEHO
Ox3amen 1,2, 3 cemectp
Tomck 2016
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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 yTBepkIieHa Ha 3acenannu kadenpsr « 05 » mas 2016, nmpotokon Ne 283.

Pazpabotunku goueHT kadeapsl MaTeMaTUKH Jlyruna H.O.

3aB. obecreunBaronieit kadeapoil MaTeMaTHKH Maraszunnaukona A.JI.

PaGouas mporpamma cornacoBaHna ¢ (pakyabTeToM, MPOPUINPYIOIIEH U BBITyCcKatolIel kadeapaMu
HarpaBJIEHUs MMOATOTOBKHU (CMEUATEHOCTH).

Hexan ®OT Boponun A.U.

3aBeayromwmii nmpoduupyromei kag.

OI1 [Tangapos C.M.
3aBeyIONIHI BRITyCKaroeh kad.

oIl [Mannapos C.M.
OKCHepThl:

npodeccop kadeapsl MaTeMaTUKH EnbroB A.A.
npodeccop kadeapst D11 Opmuxos JI.H.
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1. Hesm 1 3a1a4u AUCHUILINHBI: Ye/1bl0 Kypca MaTEMaTUKU SABJISIETCS (POPMUPOBAHNE MAaTEMAaTHUECKOM
KYJIBTYpPbl CTYJIEHTOB; U3yY€HHE OCHOBHBIX MAaTEMaTHUYECKHX IOHITHM, UX B3aUMOCBSI3U U Pa3BUTHUS;
OBJIa/ICHUE COBPEMEHHBIM aNapaToM MaTeMaTHYeCKOTO aHalIW3a Ui JajJbHEHIIEro UCIOJIb30BaHUS B
Apyrux o0JacTAX MAaTeMaTHYECKOTO 3HAHUS M JUCIMIUIMHAX €CTECTBEHHOHAYYHOTO COJEP)KaHHS, YTO
MO3BOJISIET MOAETMPOBATh U AHAIIM3UPOBATh PealIbHbIE MPOLECCH] B YCIOBUAX HAYYHOTO SKCIIEPUMEHTA U
IIPOM3BOJCTBEHHONW MpaKkTUKU. B 3adauu kypca maTeMaTHKH BXOZIST: pPa3BUTHE AITOPUTMUYECKOTO M
JIOTMYECKOT0 MBILUIEHUS CTYyJEHTOB, OBJIAJICHUE METOJAMU UCCIIEI0OBaHHs U PELIEHUS] MaTeMaTHYECKUX
3a/1a4, BbIpabOTKa y CTYJEHTOB YMEHMsI CAMOCTOSATEIbHO PACUIMPATH CBOM MAaTEMATUYECKUE 3HAHUS U
IPOBOJUTHh MAaTEMATHUYECKUI aHATIN3 MPUKIIAHBIX 33/1a4.

2. Mecro aucuumiannsl B ctpykrype OOII

HucuumuinHa «Martematuka» (b1.b.13) otHocuTcs k 6a30BOM yacTH 00s3aTeNbHBIX AUCUUIUINH. [lis
M3yUYeHHsI Kypca MaTeMaTHKU HEOOXOAMMO 3HaHUE Kypca MaTeMaTUKU CpefHei mKombl. OcBoeHue
MaTeMaTUKU HEOOXOUMO JJIsl M3y4eHUs TUCLUILIMH 6a3oBoro nukia «Pusuka», «Teoperndyeckue
OCHOBBI JIEKTPOTEXHUKN», «HaHO3neKkTpoHNKa», a TakKe NpU U3YYEHUU AUCLMUITIINH
po¢eCCHOHABHOIO IIUKIIA, B yUeOHO-UCCIEeI0BATENbCKON U HAyYHO-HCCIIeI0BaTENbCKOM paboTe.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHUS IHCIUILIHHBI

BBIHyCKHI/IK JOJIDKCH O6J'IaI[aTB CJICAYIOIIMMHA KOMIICTCHISAMMU
OIIK-1 — «criocOOHOCTBIO MIPENICTABIATh a/IEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUN HAYYHYIO KapTHHY
MHpa Ha OCHOBC 3HAHUA OCHOBHBIX HOHO)KGHHﬁ, 3aKOHOB U MCTOJA0B €CTCCTBCHHBIX HAYK U MAaTCMAaTUKN >
OIIK-2 — «ciOCOOHOCTBIO BBISIBISITh €CTECTBEHHOHAYUHYIO CYITHOCTh IPOOJIeM, BO3HUKAIOIINX B XOJI€
npodeccuoHaAIbHOM JIeATeIbHOCTH, IPUBJIEKATH JIJIsl X PEIIEHUs] COOTBETCTBYIONIUHN (PU3HUKO-
MaTeMaTHYeCKUH anmapary

B pe3yJibTaTe 0cBOEHUS IMCUUILUIMHBI 00yYaIOIIUIiCS TOKEH:
3namob: OCHOBHBIC TIOHATHS, ONPEICIICHUS W CBOHCTBA OOBEKTOB MATEMAaTHYCCKOTO aHaN3a,
(GOpMYIHMPOBKH U J0KA3aTEeNIbCTBA YTBEPHKIECHUHN, METOMIBI UX JOKA3aTeNbCTBA, BO3SMOKHBIE HX CBSI3U U
MIPWIOKEHUST B JIPYIMX OO0JIACTAX MAaTeMaTHYEeCKOrOo 3HAaHWS W JAWCIHMINIMHAX €CTeCTBEHHOHAYYHOTO
COJICpKAHUS.
Ymemo: noxaszpiBaTh MaTeMaTHYECKHUE YTBEP)KICHHS, pPelIaTh 3aJadd, MNPUMEHSATh MaTeMaTHUYECKUE
METOJIBI JJIi PEIICHUS MPAaKTHYECKUX 3a7a4 B JPYrUX OO0JIACTAX MaTeMAaTUYeCKOTrO 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 cOCTaBisgeT 19  3a4eTHBIX eqUHUIIL.

Bun yueGHO# paboTh Beero 4acos - geMeCTpgl
AyIUTOpPHBIE 3aHATHS (BCEr0) 282 108 120 54
B Tom unce: - - - - -
Jlexun 112 44 48 20
JlabopatopHsie padotsl (JIP)
[pakrryeckue 3ausTus (I13) 170 64 72 34
W3 HUX B MHTEPAKTUBHON hopme 30 10 10 10
Cemunaps! (C)
Konnoxsuywms! (K) 4 2 2
KypcoBoii npoekt/(padoTa) (ayauTopHas Harpyska)
Jlpyaue 6udvi ayoumopHoil pabomul
KonTpospHbIe paboThI 30 10 12 8
CamocrosiTejbHasi padoTa (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
Bujx nmpoMe:KyTOYHOW ATTECTAIUH - IK3aMeH 108 36 36 36
OO0m1ast TPYIOEMKOCTh Jac 684 252 288 144
3avernbie Enunniel TpynoemMmkocTr 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
[IEpEMEHHON
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. | CiyuaiiHble BeIMYMHBI ¥ UX 3aKOHBI pactpeneienns. | 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

HeitctBus Han Matpunamu. Ompemenurtens mopsgka N,
cBOWcTBa ompenenuresisi. MuHOp H  anrebpanyeckoe
nmorosHeHne. Brerancnenue ompepenmreneii.  OOparHas
MaTpuna. Pemenue MaTpuuHBIX ypaBHeHUil. JIuHeliHble
npoctpaHcTBa. PaHr marpuupl. JIMHEWHO 3aBUCUMBIE U
JMHEIHO He3aBHCHMBIE CHCTEMBI BEKTOpPOB. basuc u
KOOpAMHATHI. PerieHue onpeaeneHHbIX CUCTEM JMHEHHBIX
anreOpandeckux ypaBHEHHH (MAaTPHYHBIA METOX, METO.
Kpamepa, wmeton Taycca). Pemienue HeompeaeneHHBIX
CHCTEM IMHEWHBIX ypaBHEHWH. BekropHas anrelpa.
Jluneiinplii omepatop M ero Mmarpuua. JelctBus Haj
nuHelHbIMA  omeparopamu. CoOCTBEHHBIE 4HMCIAa U
COOCTBEHHBIE BEKTOPBI JMHEWHOTO omeparopa. TeH30pHl.
Omnepary HaJ TeH30paMU.

14

OIIK1, OIIK2

Ananutndeckas
TEOMETPHs

IIpsimass uHUS Ha MJIOCKOCTU. B3aumHOoe pacroiioxkeHue
npsaMeIxX. HaxoxxaeHue paccTossHUS OT TOUKH [0 MPSIMOM.
IInockocTe B MPOCTPAaHCTBE: OCHOBHBIE YpaBHEHHUS
IJIOCKOCTU.  B3auMHOE  pacrnonoxeHue IJIOCKOCTEH.
HaxoxxneHue paccTosHUS OT TOYKM [0 IUIOCKOCTH.
IIpsimass B mpocTpaHcTBe: oOIIee, KaHOHHYECKHE U
napaMeTpU4ecKue ypaBHEHMs. B3auMHOe pacnoiiokeHue
IOpsIMBIX B IpocTpaHcTBe. HaxokJaeHHe pacCTOSIHUS OT
TOYKH JI0 IPSIMOH, MEXIY CKPEIIMBAIOIINMHUCS MPSMBIMH.
Haxoxnenune yriaa Mexay MOpsSMOH M IJIOCKOCTBIO.
YcnoBus  MapamienbHOCTH W MEPHEHIUKYISIPHOCTH
HOpsIMOI M IJIOCKOCTH B pocTpaHcTse. [lonspHas cuctema
KOOpAMHAT.

OIIK1, OIIK2

Beenenue B
MaTeMaTH4ec-
KM aHaJIu3.

IMousitue pyukuuu. CrnoxHast 1 oOpaTHast QYHKIIHUH.
OyHKIMY HaTYpaJbHOTO apryMeHTa
(mocnenoBarensHOCTH). [Ipeaen mocaenoBaTeIbHOCTH.
beckoneuHO Maible 1 OECKOHEYHO OOJIbIINe
MOCIIEI0BATEILHOCTH. TeopeMbl 0 mpejenax
MOCIIE0BATEIbHOCTEH, CBA3aHHBIE C apU(PMETHIECKUMHU
nevictBusaMu. Heorpenenenusie Beipaxenus. [Ipenen
dyakunu. OIHOCTOPOHHHE Mpeaensl. TeopeMsl o
npexaenax ¢pyHkoud. [lepBblii 1 BTOpoil 3aMmeuarenbHbIe
npesielbl U uX cieacTBus. HenpepblBHOCTh QyHKITNH.
CaoticTBa HenpepbIBHBIX (yHKIHMH. Kinaccndukarus
TOUeK pa3pbiBa. beckoHeuHO Masbie U OECKOHEYHO
Oomnpmue GpyHKIMK U UX cBoiicTBa. CpaBHEHHE
0OECKOHEYHO MaJIbIX 1 OECKOHEYHO OOJIBIINX (QYHKIHH.

OIIK1, OIIK2

Juddepennn-
aJIbHOE
WCUHCIICHHUE
(yHKIMU OJJHOM
MepeMEHHON

[onsTre nponssoaHO# (yHKIMHU. [Ipon3BoaHEIE
ayIleMeHTapHbIX GyHKIui. [Ipon3BoaHas 0OpaTHON
¢yakuun. [IpomsBoaHas cinoxHOU GyHKIMH. MeTox
norapupmuueckoro audhepeHIupoBaHsL.
Juddepennnan pyakunu. [IpaBuna HaxoxICHUSI
NPOU3BOAHBIX U U depeHinana, CBsI3aHHbIE C
apudmermaecknmu onepanuaMu. duddepeHunpoBanne
napaMeTpUYECcKH 331aHHbIX (QYHKLUHA, HESBHO 3a1aHHBIX
¢dhyakunii. ['eomeTpudeckuii CMBICT MPOU3BOAHON 1
muddepennnana. IIpon3BOHEIE BBICIINX MTOPSAKOB.
Dopmyna Jleiionnna. AnddepeHipansl BRICITHX
nopsiikoB. IlpaBuiio Jlonurans. ®opmyna Teitnopa.

OIIK1, OIIK2

Juddepennn-
aJlbHOE
UCYHCIICHUE
(dhyHKIIUN
HECKOJIbKUX

[ousTre YHKIMH HECKOIBKUX NepeMeHHbIX. [Iperern u
HENpPepbIBHOCTD (DYHKIIUU HECKOJIBKHX MEPEMEHHBIX.
[lonsiTne wactHOM npou3BoAHOM. [ToaHBIN
muddepennuan. uddepeHiupoBanue cioxHON
dhyakunn. JnddepeHnupoBanne HESBHO 3aJaHHBIX

OIIK1, OIIK2
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NEPEMCHHBIX

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

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

6. | UurerpanbHoe
HCYHUCIICHNE
(GYHKIMU OJHOM
TIEPEMEHHOM.

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

[epBooOpasnas 1 HeomnpeeneHHbIi nHTerpai. CBolicTBa
HEOIIpeIeIEHHOTO HHTerpaja. Tabnuia HHTerpaios.
OCHOBHBIE METOABI HHTErpUpOBaHus MHTerpuposanue
paunoHaNBHBIX Apobeii. HTerpupoBanne HEKOTOPBIX
uppaunoHaibHOCcTeN. HTEerpupoBanue
TPUTOHOMETPUYECKHX (PYHKIMIA.

OIIK1, OIIK2

2 cemecTp

6. | MuTerpansHoe
HCUYHCIICHHUE
(dhyHKIIUK
OJIHOM
MepEeMEHHOH.

3ajaud, TNPUBOIAIIME K IIOHATHIO  ONpPENEIIeHHOro
nHTerpana. OmnpeleneHHbId WHTETpPal W €ro CBOWCTBA.
®opmyna Herorona-JleiiOnuna. HTerpupoBaHue 10
YacTsIM M 3aMEHa [EPEeMEHHOH B  OIpPEAEICHHOM
uHTerpane. I[IpuiokeHHs ONIpeNeNeHHOr0 HWHTerpaia K
BBIYHMCIICHUSAM IJIOMAACH TUIOCKUX (QUTYp, 00bEMOB Tell U
JUIMH ~ KpuBBIX.  HecoOcTBeHHBIE = WMHTErpajisl  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 JBOMHOIO MHTEerpana. J[BoHHOW HMHTErpan, ero
CBOMCTBA, BBIYHCIEHHE B JEKAPTOBBIX KOOPJAMHATAX.
3aMeHa MEpeMEHHBIX B JBOHHOM HHTETpaie: Iepexol K
MOJISIPHBIM ~ KoopAnHataM.  [IpuMeHeHHe  JIBOWHOTO
UHTErpaja K PElIeHUI0 TeOMETPHYECKUX U (H3MYECKUX
3azad.

TpoitHoii wuHTerpan. CBOMCTBa, BBIUMCIEHHE. 3aMeHa
NEepEMEHHO B TPOWHOM  HHTErpaie: Iepexol K
OWIMHAPUYECKONH wim K cdepuueckold  cucteme
koopauHart. [Ipuiio>xeHus TpoHHOro UHTErpania..
KpuBosmneiinpie wunterpansl |l poma.  CBoiicTBa,
BBIUHCIIEHHE, MpPUMEHEHHE. YCJIOBHUSA HE3aBUCHUMOCTU
KPUBOJIMHEWHOTO HHTErpaja OT IyTH WHTETPHPOBAHMS.
Haxoxnenne GpyHKIuM 110 ee nojaHoMy auddepeHnuany.
Opuentanus noBepxHoctu. [loBepxHOCTHBIE MHTETpaHI |
poJia, UX CBOMCTBA U BBIUUCIICHHUE.

OIIK1, OIIK2

8. DJIEeMEHTBI
TEOPHUH TOJIA.

CkansspHoe mnoze. I[loBepXHOCTH YpOBHS U TPagUEHT
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 IMOJEH: MOTEHIIMAIBHOE,
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  HOHIKEeHHe  mnopsaka.  JIuHeiHble
muddepeHnnanbHbple  ypaBHEHHsS BBICHIMX — IHOPSIIKOB.
CucTeMbl THHEWHBIX MU GepeHIHATPHBIX YPaBHSHUH.

OIIK1, OIIK2

10. | DnemeHTHI
TCOPUHU

@OyHKOMS KOMIIEKCHOTO IEPEMEHHOT0. JJIeMEHTapHbIC
(GyHKIMHM  KOMIUIEKCHOTO mepemeHHoro. [lpenen w

OIIK1, OIIK2

A
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GyHKINH
KOMIJICKCHO M
[IEPEMEHHOMN

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

11.

YucaoBrie
PAIBL.

KommurekcHpie umcioBsle psabl. CXOOMMOCTE M CymMMa
psna. Heobxoaumoe  ycnoBue CXOJIUMOCTH.
BemectBeHHBIE psAOBI ¢ TOJOKHUTCIBHBIMHA — WICHAMH.
Teopembl CpaBHEHUSL. [IpusHaku CXOJUMOCTH:
Hamambepa, Komw, naTerpansueiii. OneHka ocTaTka psia.
3HaKouepenylomuecs — psAAbl, TPH3HAK  CXOJUMOCTH
Jleitbunia. AGCOTIOTHAS ¥ YCIOBHAS CXOAUMOCTb.

OIIK1, OIIK2

12.

O yHKIMOHAJb-
HBIE PSIIBL.

OyYHKIMOHAIBHBIE  PSABL O6nacTe  CXOJUMOCTH.
PaBHOMepHas cxomumocth. [Ipusnak BelepiTpacca.
CBoIiCTBa paBHOMEPHO CXOMASAILINXCS PSIIOB.

Crenennbie psanel. Teopema AGens. MHTepBan u pammyc
cxoauMocTu. CBONCTBA CTENEHHBIX PSIOB: paBHOMEpHas
CXOJIMOCTb, ~ HETPEPHIBHOCTE  CYMMBI,  IOWICHHOE
muddepeHunpoBanne ¥ HMHTErpupoBaHue. PasznoxkeHne
(yHKIMH B CTETIEHHBIE PSAIbI.

Psn Teiinopa. JlocratouHble yClIOBUS pa3inoXkUMOCTH. Psn
Maknopena. [lpuMeHeHHe CTENEHHbIX pAIOB. Psp
Teitnopa. Hynu aHanmuTiaeckon GyHKITHH.

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

10

OIIK1, OIIK2

13.

OCHOBBI
OTICpAITHOH-
HOT'O
HCYKCIIEHUS

Opurunan u ero nzoopaxenune. CBoricTBa
npeoOpazoBanust Jlamnaca. HaxosxaeHue n3o0paxeHusl.
Haxoxnenue opuruHaia no usoopaxenuto. [Ipumenenue
OIEPALMOHHOTO UCYHUCIIECHUS K PEIICHUIO IMHEHHBIX
JuddepeHnnanbHBIX YpaBHEHUH U CHCTEM.

OIIK1, OIIK2

3 cemecTp

14.

Crnyuaitabie
COOBITHS.
BeposTHOCTS.

[TonsiTHE CIIy9aifHOTO COOBITHSL. Knaccudukanus
coObITHH.  JIeHCTBUSA HaI  COOBITHSIMH. TTousrue
BEPOSATHOCTH COOBITHs. CTaTUCTHYECKOE, KIACCHYECKOE,
TEOMETPUYECKOE W  aKCHOMAaTHYECKOE  ONpEIeIICHHUE
BEPOATHOCTH. YCIOBHBIE BEPOSTHOCTH. 3aBUCHUMBIE U
HE3aBHCUMBIE COOBITHS. Teopema CIIOKCHHUS
BeposATHOCTEH. TeopeMa yYMHOXEHUS BEpOATHOCTEM.
®Dopmyna monHOH BepositHocTH. Popmyna baiteca. Cxema
HCIIBITAHUH bepuymnu. dopmyia bepuymnu.
HauBeposiTHeiimee 4nciao MOSBICHUS COOBITHH B CXeMe
Bepraymm. IIpomsomsmas ¢yskiusa. JlokanpHas U
uHTerpanbHas teopeMbl Myaspa — Jlamnaca. @opmyna
IlyaccoHa.

OIIK1, OIIK2

15.

Crydaiinsie
BEJINYMHBI U
3aKOHBI HX
pacmpezaeneHus

Crnyuaiinas BennauHa. Psn pacupenenenns. OyHkuus
pacnipenenenust u e€ coiicta. [InmoTHOCTH
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 KyMyJITHTHAs
(hyHKINHU ¥ UX CBOICTBA.

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

HepasenctBo UebbimeBa. 3akoH O0JIBIIMX YUCET (TeopeMa
UYeoOrimea). 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 €€ cBoiicTBa. [1noTHOCTH
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 ¢yHkums pacnpenenenus. [Ipocreiimme criocoOs
CTaTUCTHKHI 00paboTku BEIOOpKH. ['mcTorpamma. DMmupudeckas

¢byHKMs pacnpeneneHus. UncioBble XapaKTepUCTHKH
BBIOOPKH. OTIeHKa TapamMeTpoB 10 BeIOOpKe. [loHsATHE
HECMEIIEHHOCTH, COCTOSITENBHOCTH U 3PPEKTHBHOCTH
orneHkH. OlleHKa MaTeMaTH4ecKOTO 0KUIAHUS 1
mucnepcnu. [IoHATHE O TOBEPUTEIFHOM HHTEPBAIE.
Pacnpenenenue CtbrofieHTa. (-KBaJpaT paclpelielicHue.
BripaBHuBaHuE cratucTudeckux psnoB. [loustue o
CTaTUCTHUYECKOH mpoBepke runore3. Kpurepuu cornacus.

5.3. Pazienbl JMCUMILIMHBI M MEKIMCHUILIMHAPHBIE CBA3U ¢ 00ecneYnBAOIIUMHU (MPeAblIy IIUMH)
u o0ecneynBaeMbIMH (IIOCJIETYOIMMH) THCIUILINHAMU

Ne HanmMeHoBanue Ne Ne paznesnoB naHHOW AMCUMIUIMHEL U3 Ta0i.5.1, 1715k KOTOPBIX
n/m o0ecrieunBacMBIX HE00X0IUMO U3ydeHHE 00eCTIeUNBAOIINX (TIPEABITYIINX) U
(Tmocnenyrommx) obecrieynBacMbIX (TIOCICAYIONINX) JUCITUTLTUH
JUCIUATIIIAH 112(3|4|5|6|7|8]9]|10 11 12 13 14 15 16
1. | ®usuka o IO O B S S O A R I S I N 2
2. | Teopernyeckue o IO O B S S O A R I S I N 2
OCHOBBI
AIEKTPOTEXHUKH
3. | TBepumoTenbHas I S R T B S S I R R S 2
AIEKTPOHUKA
4, Bakyymnas u S I I I e O e e S I S A O S S S A S (S
MIa3MeHHast
AIIEKTPOHUKA
5. | YuebHo- e T S I S S T S T S S I S N s
HCCIIeI0BATEIbCKAsT
pabota
6. | Hayuno- o B T S T S O S I B A
HCCIIeI0BaTENbCKAs
pabota
7. | KBanroBas u I I T T A B B I I S N A e R
ONTHYECKAS
JJIIEKTPOHUKA
8. | KBaHTOBas MexaHHMKa o S T I N R N T O I T O T S I

o}
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Hanosnextponuka t+| |+ H]+|+

10.

dusuka +| + |+ +| +| +| +
KOHACHCHUPOBAHHOI'O
COCTOSAHHA

11.

Hudposas obpaborka | +| +| +| +| +| +| +
CHTHAJIOB

12.

MuxkpoBoJIHOBas Sl o B B o B
JNIEKTPOHUKA

13.

[IpakTuxym no +| |+ +|+| H| +
KBAHTOBOW H
HEJIMHEHHOM OITHKE

14.

BonokxonHas ontuka ++| +| +|+H| +| +

15.

+
+
+
+
+
+
+

WHTerpanbHasi onTHKa

+
+
+

16.

MaremaTtuyeckue +|+| +| + +| +
OCHOBBI TEXHHYECKOT'O
00pa3oBaHus

17.

MaremaTtuyeckue +|+| +|+ +| +
OCHOBBI €CTECTBEHHO-
Hay4yHOTO
00pazoBaHus

18.

BzaunmoneiictBue +|+|+| +| +] H|+
ONTHUYECKOTO
H3Ty4EeHUS C
BEIIECTBOM

19.

Pacnpoctpanenue el T Tl B o B o I
JIA3€PHBIX ITYYKOB

20.

KorepentHas ontuxkau | +| +| +| +| +| +| +
ronorpadus

21.

Henunelinas ontuka +|+|+| +| +] H|+

22.

Merto bl + |+ + |+ +| |+
MaTeMaTHYECKOMN
¢bu3nKn

23.

YpaBHeHUs Sl IRl R B
ontodu3uKu

5.4. CooTBeTcTBHE KOMIIETeHIIMH, GOPMUPYEMBbIX IPU U3YYEHUH AUCUMILIMHbI, M1 BU/I0B 3aHATH

Ilepeuenn Bunel 3ansaTuin DopMBbI KOHTPOJIS
KOMIETCHIMN J JIab IIp. KP/KIT | CPC
OIIK1 + + +  |OTtBeT Ha mpakTHUYECKOM 3aHATHH. [[poBepka KOHCIIEKTa.
Kommoxsuym. KonTponsHas pabora. DK3aMeH.
OIIK2 + + +  |OTBeT Ha NpakTUUYECKOM 3aHiITHU. [I[poBepka KOHCIEKTa.
Kommokeuym. KonTposabsHas pabota. DK3aMeH.

JI — nexuwus, IIp — npakTHueckue U ceMUHapcKkue 3ausaTus, Jlab — nabopatopusie padotsl, KP/KII —
KypcoBas pabora/mpoekt, CPC — camocrtositensHas paboTa CTy/IeHTa

6. Metoabl 1 (popMbI OpraHu3annu 00y4eHust

TexHog0rumn HHTCPAKTHBHOTIO oﬁyqemm I

U pa3Hbix GopMax 3aHITHH B Yacax

IIpakTnyeckue
@opwmel | Jlexum P Tpenunr CPC
|/ cemuHapckue Bcero
MeTo bl u (4ac) Mactep-knacc (4ac) | (uac)
3anarus (yac)
[Ipe3eHTanK ¢ UCTIOIB30BAHUEM Pa3aTOYHBIX
MaTepHalioB, CHAiiI0oB, MyIbTUMEIUHHON 10 10 20
Npe3eHTalNN
PaGora B KOMaHzIE 2 2
Pemenue cutyalmoHHBIX 3a0a4 1 1
CocraBneHue HHTEIEKT-KapT 4 4
HccnenoBatensckuil MeTo 2 2
Brictynnenne B posn 00ydaromiero 1 1
WITOro MHTEPAKTUBHAIX 3aHATUH 10 20 30
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7. JIaGopaTopHBIN NPAKTHKYM HE IPEAYCMOTPEHO

8. IlpakTHYecKue 3aHATHSA (CEMUHAPDI)

Ne
n/m

No pazniena
TVICIATUTHHEL U3
Tabm. 5.1

TemaTuka MpaKTHYECKUX 3aHATHI (CEMUHAPOB)

Tpymo-
€MKOCTh
(gac.)

Komnerenuuu OK,
IIK

Ceme

cTp

1.

1.

Marpuiibl U 1eMUCTBUS HAJ HUMH.

Onpenenurenu. CBoicTBa U BEIYHUCIICHUE.

OO0parHas Marpuua. Pemenne MaTpUYHbIX YpaBHEHUI.

JIuneitnsle npocTpaHcTBa. JIMHEIHO 3aBUCUMBIE U IUHEHHO
HE3aBUCHMBIE CUCTEMBI BEKTOPOB. PaHT MaTpuIis!.

[onsarue 6a3uca. DopmMysl Iepexoia OT OJHOTO Oa3uca K
apyromy. OpToroHajJbHbIE 1 OPTOHOPMHPOBAHHBIE 0a3HCHI.
Hopwma BexTopa.

CucteMbl TMHEHHBIX anreOpandeckux ypaBHeHHH. Meton
Kpamepa. Meron 'aycca.

Pemenne HeonpenenéHHBIX CUCTEM JIMHEUHBIX YPAaBHEHU.
Perienne oJHOPOIHBIX CUCTEM.

Jluneitapie onepanuu Haj BekTopamu. CKasipHOe,
BEKTOPHOE U CMEIIaHHOE IPOU3BEACHHS, UX IPUMEHEHHE.

Jlunelinblit oneparop. JlelcTBus HaJ JIMHEUHBIMU
oneparopamu. COOCTBEHHBIE YHCIIa U COOCTBEHHBIE BEKTOPBI
JINHEWHOT0 oreparopa.

20

OIIK1, OIIK2

[Ipsimast Ha tockocTu. [110CKOCTB.
IIpsamas u MIOCKOCTh B MPOCTPAHCTBE.
[lonsipHas cucrema koopauHat. [loBepxHoCTH.

OIIK1, OIIK2

[Ipenen umcnoBoii nociepoBarensHocTy. Ilpenen pyHKIMM.
PackpriTHe HeonpeaeieHHOCTEH. 3aMedaTeNnbHbIe TPEeIebl.
CpaBHeHne OeckoHeYHO MalbIX (yHKunH. HenpepsIBHOCTD
¢yukumu. Knaccudukanus Touek pa3pbisa.

10

OIIK1, OIIK2

[IpownsBoanas ¢pynkuu. Texanka auddepeHiupoBaHms.
[TpousBoanas cnoxHO# QyHKIMK. MeTon
norapudmuueckoro audhepeHIupoBaHusL.
HuddepenuupoBanue GyHKINH, 3aJaHHBIX HESBHO,
napamerpuyiecku. [IpousBojubie u qudhepeHuaib
BEICIIX TIOpsiakoB. @opmyia Jlelioanmna. ['eomerpraeckii
cMbIcha npousBoaHoN. dopmyna Teitnopa. Ipasuno
Jlonmras.

OIIK1, OIIK2

Yactasie mpom3BomHble W auddepeHmman  GyHKIIUH
HECKOJIBKUX  MEepEeMEHHBIX. [Ipunoxxkenne  yacTHBIX
NPOU3BOJHBIX (IpagUeHT, NPOW3BOAHAS IO HAINPAaBICHHUIO,
ypaBHEHHE KacaTelbHOH mockoctn). AuddepeHnuposanme
HESBHO 33laHHOH (yHKIMHU. YacTHBIE IPOU3BOIHBIE BBICIIHX
TOPSIIKOB.

OIIK1, OIIK2

AnreOpanyeckasi, TPHTOHOMETPUYECKasl U TIOKa3aTesibHas
(bopMBI 3acH KOMIUIEKCHOTO uncia. Onepanuu Haj
KOMITIEKCHBIME unciamu. @opmyna Myaspa. H3Bneuenne
KODPHS.

HenocpencrsenHoe unrerpuposanue. [loasenenue noa 3Hak
midepennmana. 3ameHa rnepeMeHHoil. Meron
HWHTErPUPOBAHHME T10 YacTsM. MIHTeTrpupoBanue
pannoHanbHBIX Apobeil. MHTerpupoBanne
nppanuoHansHocTei. Teopema UeOsimeBa. MaTErpHpoBanne
TPUTOHOMETPUIECKIX PYHKIHUI.

12

OIIK1, OIIK2

CeMme

cTp 2

Onpenenennsiii naTerpan. @opmyna Herorona - JleiiOHuna.
WuTerpupoBanue 1o 4acTsaM, 3aMeHa IEPEMEHHOH B
ONpeAEIeHHOM UHTerpane. IIpuinokeHus onpeneneHHoro
nHTerpana. HecoOCTBEHHBIE HHTETPaAJIBI IEPBOTO POAA.

OIIK1, OIIK2

1n
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Brruucnenne. TeopeMm CpaBHCHUS.

JBoiiHoit  uHTerpan. Ompenenenue. Breruncienune B
JEKapTOBBIX  KOOpJMHATAX. W3Mmenenne  mopsaxa
UHTETPUPOBAHMUSL.

3aMeHa TEpEeMEHHBIX B JABOHHOM wWHTerpaine. J[BoitHOit
HMHTErpal B HOJAPHOW cUCTeMe KoopauHar. l3meHeHue
MOpSAAKA HHTETPUPOBAHHUS.

TpoitHoit  wmuTerpan.  OmnpeneneHue.  Brluncnenue B
JIEKapTOBBIX KOOPAWHATAX.

3aMeHa TEPEeMEHHBIX B TPOWHOM HHTErpaje: IEepexon B
HWIMHIPUYECKYI0 M C(HEPUUECKYI0 CHCTEMY  KOOpAMHAT.
IIpunoxkenne  KpaTHBIX ~ MHTETPAIOB K PEIICHUIO
TeOMETPUYECKUX U (PU3MYECKUX 3a/1ad.

Briuncnenue kpuBosmHeliHoro unTerpana. ®opmyna I'puHa.
[IpuMeHeHre KpPUBOJIMHEHHOIO MHTErpajla K PpEIICHUI0
reOMETPUYECKUX U (PU3MYECKUX 3ajiau.

Beruncnenue nosepxunoctHoro unTterpana |l poma. @opmyist
Crokca u Octporpajackoro-I'aycca.

14

OIIK1, OIIK2

BexropHble nosst. BbelunciieHue IOTOKa BEKTOPHOIO IIOJIS
yepe3 IOBEPXHOCTb. JIUBEpreHnuss BEKTOPHOIO  IOJIS.
Hupkynsiiust BekTopHOro mouisi. PaboTra BEKTOpPHOTrO MOJIsS
BIONs KpuBoil. PoTtop BekropHoro momns. OTBICKaHHE
MOTEHIMaJIa MOJIs.

OIIK1, OIIK2

10.

Juddepennmanbable ypaBHEHHUS C Pa3IeIISIONMUCS
TIEpPEMEHHBIMH U CBOJIAIIHECS K HUM. OXHOPOAHBIE
YpaBHEHHS.

Jlunetinsie ypaBHeHUs 1-To mopsiaka. Metoa BapHaIiu
MIPOU3BOJIBHOTO NOCTOAHHOTrO. MeTton bepnymnnu. YpaBHeHue
bepuynnu. YpaBHeHHs B MOJTHBIX AU depeHImanax.
YpaBHEHUS BBICIINX NOPSAAKOB, TOIYCKAIOLUE TOHMKEHHE
nopsiaxa.

JInHeliHbpIE HEOHOPOIHBIE YPABHEHHS C HOCTOSHHBIMU
kod(pdunmenTamu. HaxoxmaeHue oOIIero U 4acTHOTO
pELICHNH TMHEHHOTO HEOJHOPOIHOTO YPaBHEHHUS C
MTOCTOSIHHBIMU KO3((UIIMEHTaMU U CTIeIMaIbHOM MpaBoi
4acThi0. MeTo1 Bapuariy IPOU3BOIBHBIX TOCTOSHHBIX.
Cucrembl TMHEHHBIX TU(depeHInAIEHBIX YPaBHEHUH ¢
HOCTOSTHHBIMHU K03(h(UIIEeHTaMHU.

14

OIIK1, OIIK2

11.

10.

OyHKIIMM  KOMIUIEKCHOTO  IIEPEMEHHOro.  Bbluncienue
norapupma KOMILIEKCHOTO qycIa. Bo3ssenenue
KOMIUIEKCHOTO ~ 4Hclla B KOMIUIEKCHYIO  CTEIEHb.
lumepbonmueckue (hyHKINN. ['eomerprueckue
MHTEpIpETallud YCIOBHMM Ha KOMIUIEKCHON IIOCKOCTH.
IIponsBonnas (yHKIIMM ~ KOMIUICKCHOTO TIEPEMEHHOTO.
I'eomerpuueckuii cmbicn npousBogHoil. Yciosus Komm-
Pumana. Anamutmueckue  (yHKumd. BoccraHOBIeHHE
AHATUTHYCCKOW (PYHKIIMHM TI0 W3BECTHOW JCHCTBUTEIBHOM
WJIM MHUMOM 4acTH.

WHTterpan oT (QyHKIMH KOMIUIEKCHOTO MEPEMEHHOTO H €ro
BeIuKcienue. MaTerpansHas ¢popmyna Komm.

10

OIIK1, OIIK2

12.

11.

Yucnossie psapl. Cymma psina. HeoOxoaumeblid npr3Hak
cxoauMmocTH. JloctaTouHbIe TPU3HAKN aOCOMOTHOM
CXOIMMOCTHU. 3HaKo4epeaytomuecs psaasl. [Ipuznak
Jleiitbamia. AOCOIOTHAS M YCIIOBHASI CXOAMMOCTb.

OIIK1, OIIK2

13.

12.

OyHKunOHANBHBIE Psibl. OOIACTH CXOIMMOCTH.
PaBHoMepHas cxonumocTs. [Ipusnak Beiiepirpacca.

Psn Teiinopa. Mcrions3oBaHue psSIoB B TPUOIIKEHHBIX
BBIYHMCIICHHSIX.

Psn Jlopana. OcoOble TOUKH, UX KiIacCH(UKAITHSL.
Boruncnenue BbIYETOB.

HpI/IMeHCHI/Ie BbIYCTOB K BBIYMCJIICHUIO UHTET'PAJIOB.

Psin @ypre QyHKIUK, 331aHHOM Ha poMexyTKe [-7; t]. Psin
Dypbe QyHKIMH, 3a1aHHON Ha poMekyTke [-1; 1]. Psapt
Dypbe i1sl 9eTHON M HeUEeTHOH (DYHKITHH.

14

OIIK1, OIIK2
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KommnekcHas hoopma Tpuronomerpudeckoro psaa Oypee.
Wurerpan dypee. [Ipeodpazosanue Dypoe.

14. 13. [Ipeobpa3zopanue Jlamtaca. HaxoxaeHue u300paskeHusl. 6 OIIK1, OIIK2
Haxosxnenne opurnHana mo n3odpaxeHuto. Pemenne
JHHEHHbIX T((hepeHInATbHBIX YPABHCHUI U CHCTEM.

Cemectp 3

15. 14, DneMeHThl KOMOMHATOPUKH. PasnmudHble onpeneieHme 12
BeposaTHocTH. JleticTBus Hag coObITHsAMEI. OCHOBHBIC OIIK1, OIIK2
TeopeMbl Teopuu BeposiTHocTeil. Dopmyna noiaHou
BepositHocTH. Popmyna baiieca. IlocienoBaTenbHOCTh
HE3aBUCHMBIX OTBITOB.

16. 15. Psin pacnpenenennsi, pyHKIUS pacupenesieHus ¥ INIOTHOCTb 18 OIIK1, OIIK2
pacrpeneneHus: OJHOMEPHOM CiydailHON BEJTUYUHBI.
UYucnoBble XapaKTEPUCTHUKU CIyYaiHBIX BETHUIHH:
MaTeMaTH4eCKoe OKUIAHUE, TUCIIEPCUs U
CPeAHEKBAPaTHIECKOE OTKIIOHEHNE, MOMEHTHI,

K03 pUIKEHT acuMMETpUH, KOOPPUITUEHT CKOILIEHHOCTH.
Buap! pacnipeseneHuii: paBHOMEPHOE, HOPMAJIBHOE,
MIOKa3aTeNbHOE.

Xapaxrepuctrdeckas Gpynkuus. KymynsarHast QyHKIus.
3akoH 6onpmux yncen. HepaBencTBo Mapkosa. HepaBeHCTBO
YeoOrimesa. Teopema YeoObimesa. Teopema beprysm.
Teopema Ilyaccona.

JlBymepHas ciydaiiHas BeIMYMHA. MaTpuna pacrpeaeneHus,
(GyHKIMSA pacTpefesIeHus ¥ INIOTHOCTD PacIIpeaeIeHUs
JBYMEPHOI CIy4allHON BEIMYHHEL. Y CIIOBHBIE IIIOTHOCTH
pacnpeneneHus. UncaoBele XapaKTEPUCTHKU IBYMEPHON
cirydaitHot BenmmunHbL. JInaun perpeccun. Koaddumuent
KOppeNaLuu.

17. 16. I'ncrorpaMma u nosuroH. dmnupuyeckas GyHKIUSL 4 OIIK1, OIIK2
pacnpezeneHus. BoiOopouHble MaTeMaTHUECKOe OXKHIAHHUE,
JMCIIEPCHS M CPEAHEKBAIPATHIECKOE OTKIOHEHHE.
[TocTpoeHne JOBEpUTEILHBIX HHTEPBAJIOB.

9. CamocTosiTesibHas1 padoTa

Ne Ne paznena Tematnka caMOCTOSTENTEHON pabOTHI Tpymo- Komme- KoHTposb BBIIOTHEHUS
n/m JMCIUITIIA (Oemanuzayus) €MKOCTh TEHIUHA paboTHI (Ompoc, Tecr,
HBI U3 (qac,) OK, IIK JIOM.3aJ[aHue, U T.1)
Tabm. 5.1
Cemecrtp 1
1. 1 W3ydeHne TeOpETHYECKOTO MaTepraa; 34 OIIK1, Onpoc Ha IPaKTHIECKUX
Martpuiibl U AeMCTBUSA HaJ HUMU. OIIK2 3aHATHAX. KOHTpobHAS
Omnpepenurens nopsiaka N. O6patHas MaTpUIa. pabota. KomtokBuym.

Pemenne matpuuHbIX ypaBHeHuil. Pemenue
CHCTEMBI JIMHEHHBIX anre0pandecKux
ypaBHeHul MeTogoM Kpamepa, meTogoM
I'aycca. CamocCTOSITENbHOE U3YUEHUE TEM:
JIuneiiHpie pocTpaHcTBA. ApH(QMETHYSCKIE
MIPOCTPAHCTBA. EBKINIOBEI TMHEIHBIE
npoctpancTBa. IIpoekius BeKTopa Ha OCh.
IIpouenypa opToroHanM3anuy BEKTOPOB.
Ksanpatumanas ¢popma. [IpuBenenne
KBaZpaTU4IHON (OPMBI K TIIaBHBIM OCSIM.
Pemrenue 3aa4 1o BceM TeMam, MOJATOTOBKA K
KOHTPOJIEHOH paboTe.

2. 2 Cam-Ho: KpuBbie BTOporo nopsijika. 16 OIIK1, Ornpoc Ha MPaKTUIECKUX
IIpuBeneHue ypaBHeHUs! KpUBOIl BTOPOTO OIIK2 3aHATUsAX. KoHTposibHAs
Hopsiika K KaHoHH4ueckomy Buny. Iloctpoenue pabora. Komnoksuym.

KPHBBIX BTOPOTO IOPsAKA HA TNIOCKOCTH.
H3ydeHue TeOpeTHUECKOTO MaTepuaa,
MIOJITOTOBKA K IIPAKTUYECKUM 3aHATUSAM. TeMbl:
[Tpsimast auHUMs Ha TockocTy. [110CcKOCTS.

12
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[Ipsimas B mpoctpanctse. [lonsipHas cucrema
koopauHat. [ToBepxnoctu. Cam-Ho: Brinucats
YpaBHEHHUS TIOBEPXHOCTEH 1 BHITIOJTHHUTD
5CKU3EI. Pemenne 3amgad.

Cam-HO: MHOXecTBa. Oniepariy Hax
MHOKECTBaMU. [ paHUIIBI YMCIOBBIX MHOYKECTB.
Moy 1eiCTBUTENBHOTO YHCIA.
OnemeHTapHBIC (YHKITUH, UX CBOWCTBA H
rpaduku. OCHOBHBIE CBOMCTBA (DYHKLIUH
(3aKOHCTIEKTUPOBATD, BHITIOIHHUTE ICKHU3HI
rpadukoB). UHCICHHBIC METO bl PEIICHUS
YpaBHEHHM: 3a/1a4M OTACICHUS KOPHEN; METOJ
JUXOoTOMUH. YUCIICHHBIC METO Bl PEIICHUS
3a/1a4 00 UHTEPIOJISAIUN 3aBUCUMOCTEH.
W3ydeHne TeoOpeTHYECKOTO MaTepraa.
Pemenue 3aaa4, moAroToBKa K KOHTPOJILHOM
pabote. Temsr: [TocnemoBaTenbHOCTE U €€
npenen. [Ipenen ¢pyukiuu. HenpepbiBHOCTH
¢yakonn. Kitaccudukarus Todek pa3poiBa.
IIepBbiil 1 BTOpol 3aMevaTeabHble IPeaeIibl U
WX CIIEACTBUS. beCKOHEYHO Maibie U
OeckoHeuHO OobIIie QYHKINH.

12

OIIK1,
OIIK2

Omnpoc Ha TPaKTHYECKUX
3aHsATHsAX. KOHTpOsIbHAS
pabota. Komtoksuym.

Cam-nHo: I'eoMeTpudeckuil 1 MEXaHUUECKHH
CMBICJ TPOU3BOAHOMU. [Ipu3HaKu MOCTOSIHCTBA U
MOHOTOHHOCTH (DYHKIUH. DKCTPEMYMBL.
HanOosnpIree 1 HauMeHblIIee 3HaYEHUE
(yHKIIMK Ha OTpe3Ke. BeImyknocTs BBEpX 1
BHU3 rpaduka ¢pyHkuuu. Touku neperuoda.
AcumrtoTsl rpaduka ¢pyakuuu. [lomHoe
uccie0BaHne QYHKIUH U TIOCTPOCHUE
rpajuka. M3ydeHue TeopeTHyeckoro
Mmarepuana. Pemenne 3amad, NoAroToBKa K
KOHTpoJbHOHU pabdote. Temsl: [IpousBoiHast.
Meron norapudMuIecKoro
muddepennupoBanus. Juddepennman
¢yuakuauu. [IponsBoansie n auddepeHTnaIbI
BeIcIIuX NopsakoB. @opmyna Telinopa.
JuddepennnpoBanne mapaMeTpuIecKux U
HESIBHO 3a7aHHBIX QpyHKumi. [IpaBuino
Jlonurans.

12

OIK1,
OITK2

Onpoc Ha NpaKTHYECKUX
3ausATUsIX. KoHTposibHas
paboTa.

Cawm-no: Ilpenen n HenmpeprIBHOCTD (DYHKITUH
HECKOJIBKMX TepeMeHHBbIX. [Ipon3BonHas
Martpuua u ee crpoenue. @opmyna Teitnopa B
JBYMEPHOM ciydae. Y CIIOBHBIH SKCTPEMYM.
HaumMmennliiee 1 HauOoJIbIICe 3HAYCHUS
¢yakunm B obnactu. U3zydenne
TEOpeTHUECKOro Marepuania. Pemenue 3anay,
MOATOTOBKA K KOHTPOJIbHOU padoTe. TeMsr:
Yacrasle npousBoausle. [TomHbIi
muddepennnan. [IpousBoansie u
mddepernnan BEICIINX MOPAAKOB. ['pagueHT.
[TpousBoaHas no HanpasieHuto. KacarenpHas
TUIOCKOCTh ¥ HOPMaJTh K TOBEPXHOCTH.
DKcTpeMyM (DYHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeoOxoanmble 1 1ocTaTOuHbIE
YCJIOBUSI SKCTpEMyMa.

18

OIIK1,
OIIK2

Omnpoc Ha IPaKTHIECKIX
3aHsTHIX. KOHTpOJbHAs
pabora.

N3ydyeHne TeOpeTHYECKOro MaTepuana.
Pemenne 3amau. Tema: AnreOpandeckas,
TPUTOHOMETpUYECKAs U MoKa3aresibHas (OpPMBI
3aMUCcH KOMIUIEKCHOTO 4nciia. Onepanun Haj
KOMIUIEKCHBIMU unclamMy. Perienue ypaBHeHul,
MMEIOIIUX BEIIECTBEHHBIE U KOMIUIEKCHBIE
kopHU. Popmyna Myaspa. I3BiedyeHue KopHs
13 KOMIUIEKCHOTO uncia. M3ydenue

16

OIK1,
OITK2

Omnpoc Ha MPaKTHYECKUX
3aHATUAX. KOHTpOJIbHAs
pabora.
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TEOPETUYECKOrO MaTepHania. Beinoynenue
HMHAUBUIYAIBHOTO 3a1aHus. TeMsl:
HeonpeneneHnHblil UHTErpa.
HenocpencTseHHOE HHTErPUPOBAHHUE.
Ioxsenenue nox 3uak auddepeniuana.
Merto1 HHTETPHUPOBAHKS IO YacTsIM. 3aMeHa
nepeMeHHol. HTerpupoBaHue NpocTenImx
npobeit. MHTerprupoBaHne paryuoHAIBHBIX
(GYHKIMH, THTETpUPOBaHUE TPUTOHOMETpHYEC-
kux GyHKIMA. THTerpupoBaHie HEKOTOPBIX
HPPaliOHAIBHOCTEI.

HO,Z[FOTOBKa U cJaya 5K3aMCHa

36

OIIK1,
OI1K2

OHCHKa Ha 3K3aMCHC

Ceme

Cam-Ho: CXOIMMOCTB B CMBICIIC TJIABHOTO
3Ha4YeHUs. YUCIICHHbIE METObI BBIYHCIECHUS
MHTETpasioB C 33JaHHOI TOYHOCTBIO (METOIBI
MPSIMOYTOJIbHUKOB, METO/] Tparnenuil).
W3ydyenne TeopeTHIECKOTO MaTepuana.
Pemenne 3ana4, NoAroToBKa K KOHTPOJIBHOU
pabote. Tembr: OnpeneieHHBI HHTETPAL.
®opmyna Herorona-Jlelioanna. 3ameHa
IIEPEMEHHBIX B OIIPECICHHOM HHTETpale.
[Tpunosxenns onpeneneHHOro HHTETpana.
Heco6ctBennbie nuterpaist | poma (¢
GeckoHeUHBIMH TIpezeniaMu). HecobcTBeHHBIE
unTerpans! 1l pona (0T HeorpaHUUEHHBIX

(GYHKIHN).

16

OIIK]1,
OIIK2

Omnpoc Ha TPaKTUIECKUX
3aHaTuAX. KoHTponbHas
pabora.

Cam-Ho: IIpunoxxeHust KpaTHBIX HHTETPAJIOB.
W3yueHne TeOpeTHYECKOr0 MaTepuana.
Pemenne 3a1a4, HoAroToBKa K KOHTPOJIBHOU
pabote. Temsr: [IBoiiHOM MHTETpaAT B
JIEKapTOBBIX U MOJIAPHBIX KOOPIUHATAX.
Tpoitaoit uaTerpan. Chepudeckas u
LHUIHHAPUYECKasi CHCTEMBI KOOPIMHAT.
KpuBonuneiinple MHTErpajibl IO JUIMHE AYTH.
KpuBonmHeliHble HHTErpaibl IO KOOPAUHATAM.
IToBepXHOCTHBIC HHTETPAJIBI 11O TUIOIIA M
1oBepxHOCTH. [ToBepXHOCTHBIE HHTETPAJIBI 110
KOOpAMHATAM.

20

10.

PaboTa BEKTOpPHOTO OIS BAOJIb KPUBOHA.
[Morenumanbubie mosst. [IoToOk BEKTOPHOTO OIS
yepe3 moBepxHocTh. Popmynsl ['puna, CTokca
u Octporpazackoro-I'aycca.

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATHAX. KOoHTpOsbHAs
pabora.

11.

Cam-Ho: InddepeHnuaibHblil TUHEHHbBINA
omneparop. CBOHCTBA peleHHH OHOPOIHOTO
THHEHHOTO Ar(depeHIINaIbHOTO ypaBHEHNUS.
JIuHeHO 3aBUCUMBIE U TUHEHHO HE3aBUCUMBIE
cucreMsl pyHKunit. [Ipumepsr.

Onpenenurens Bponckoro.

Teopema 0 JTMHEHHON 3aBUCUMOCTH (PYHKITHIA.
Teopema 00 ycIOBHUSIX IMHEHHOM
HE3aBUCUMOCTH PEUICHUN JTUHENHOTO
omHOpOTHOTO AU (HepeHINATFHOTO YpaBHEHUS.
YuciieHHbIe METOAbI pCHICHU 3a1a1n Komm
JUTsL OOBIKHOBEHHOTO (D (PEepeHITHATHLHOTO
ypaBHeHUs. M3ydyeHue TeopeTHuecKoro
Marepuaina. Pemenue 3anad u3
WH/IMBHUIyaJIbHOTO 3aaHusl. TeMBbl:
Huddepenumansaeie ypaBHEHUS IEPBOTO
MOpsIKa. YPaBHEHHS BBICIINX ITOPSIKOB,
JIOITYCKAIOIIHE MTOHMKEHHUE TIOPSIKA.
JIuneiinsie nuddhepeHIaIbHbIe YpaBHCHHS
nopsaka N. CucTeMsl IMHEHHBIX

18

OIIK]1,
OIIK2

Onpoc Ha MPaKTHIECKUX
3aHATUAX. 3anmra
WHIUBUIYaIbHOTO
3aaHus.

14
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T hepeHIMaTbHBIX YPaBHEHUH.

12. 10.

Cam-Ho: IlocrnenoBaTeTbHOCT KOMIUIEKCHBIX
yucen. [ToHsATHE «OECKOHEUHOCTHY.
PacmmpenHast KOMIDIEKCHAs TNIOCKOCTb.
Jluneiinsie oToOpaxeHus. Y paBHEHUE 00pa3a
KkpuBoii. CaMOCTOSITENTbHOE N3yYEeHUE
TEOpETHUYECKOro Marepuaina. Pemenne 3agay,
MOJIrOTOBKA K KOHTPOJIBHOU padore. Tema:
OCHOBHBIE dIIEMEHTapHBIC (YYHKITUU
KOMIIJIEKCHOTO IIEPEMEHHOTO.
Jduddepennnpyemsie GyHKITHH.
Ananurnueckne GpyHkunu. VHTerpan ot
(hYHKIIMY KOMIUIEKCHOTO NEPEMEHHOTO.

18

OIK],
OIIK2

Ormpoc Ha IPAKTHYECKUX
3aHsATHsAX. KOHTpOsIbHAS
paborTa.

13. 11.

Cam-Ho: JlocTaTOYHBIE IPU3HAKHA CXOAUMOCTH
YHCIIOBBIX PSZIOB B KOHEYHOU (hopMe. .
CaMOCTOSITETPHOE H3YUCHHE TEOPETUIECKOTO
MaTepuaina. PereHue 3a1a4, HOAroToBKa K
KOHTpOJIbHOM padoTe. Tema: HeoOxomumbrit
MPHU3HAK CXOAUMOCTH. JlocTaTouHbIe TPU3HAKA
a0COJIFOTHOW CXOJAUMOCTH. 3HAKOYEPEIYIO-
mmecs psaapl. [Ipusnak JleiiOHmIa.

10

OIIK1,
OIIK2

Omnpoc Ha MPaKTHYECKIX
3aHsaTHAX. KOHTpOsIbHAS
pabora.

14. 12.

Cam-HO: DyHKIMOHAIBHBIE PSABIL.
PaBHOMEpHast cX0qMMOCTh (DYHKIIMOHATIBHBIX
psinoB. CBONCTBA paBHOMEPHO CXOJISIIUXCS
(YHKIMOHAIBHBIX PsioB. M3yueHne
TEOPETHUECKOro Marepuana: UncnoBble psabl.
OyHkHoHaNbHbIE psiabl. Psn Teitnopa. Psag
Jlopana. IIpumenenue creneHHbix psaos. Hymu
aHanmuTHIeCcKOU (QyHKIUH. OcoObIe TOUKH, UX
ki1accuukanys. BeluucineHue BpIYETOB.
[IprmeHeHne BHIYETOB K BEIYUCIICHUIO
UHTErpajoB. Penienue 3aaa4, OAr0OTOBKA K
KOHTPOJBHOU padoTe 1o Teme: «BhIYeThl.
[IpunoxeHne TEOpUU BBIYETOB K BBIYHCIEHUIO
HUHTETPAJIOBY.

Cam-Ho: Pa3noxeHue B psiji IO OPTOrOHAIBLHBIM
¢ynkiuam. [ToHsATHE O CXOJMMOCTH B CpETHEM
U CPEJHEKBAIPATHYHOM. DKCTPEMaIbHOE
CBOICTBO 0Tpe3koB psaaa Oypre. M3yueHue
TEOpETHUECKOro Marepuana. Pemenne 3amad.
Tembl: Paznoxxenue B psig @ypbe 1o
KOCHHYycaM U cuHycaMm. KommuiekcHas gpopma
psana @ypee. UnTerpan Oypoe.
IIpeo6pasoBanue Dypoe.

26

OIK],
OIIK2

Ormpoc Ha NPAKTHYECKUX
3aHsTHsAX. KOHTpOsIbHAS
paboTa.

15. 13.

Cam-Ho: Huterpan {roamens. CBeneHune
3aJa49M K 3a/1a4€ C HyJICBBIMHA Ha4albHBIMA
YCJII0OBUSAMMU. Pemenne HUHTETrpaJIbHBIX
ypaBHeHH BosbTeppa ¢ aapaMu criequalbHOro
BUJA. PemieHne HeKOTOPBIX 3a1a4
MaTeMaTH4eCKOH (U3UKH.

M3yuenne TeopeTuueckoro Marepuana;
[Ipeo6pazoBanue Jlamnaca. [Ipunoxenms
OTICPAIIMOHHOTO WCYHCIICHUs. Pemenue 3amay,
MOJIrOTOBKA K KOHTPOJIBHOU padoTe 1o TeMe:
«OrnepalmoOHHOE NCYHCICHUC)

18

OIIK1,
OIIK2

Ompoc Ha
MPAKTHYECKUX 3aHSITHSX.

16. 6-13.

HOI[FOTOBK& U cJada 3K3aMCHa

36

OIK],
OIIK2

OHCHK& Ha 5K3aMCHC

Cemectp 3

17. 14.

W3zyuenune nekuuoHHOTO Matepuana. CaM-HO:
Kpartkune ncroprndeckue CBeICHUS O TEOPUU
BEPOSATHOCTEH. AKCHOMAaTHYEeCKOe ONpeaeTIeHIe

12

OIIK1,
OIIK2

Ompoc Ha TPAKTHIECKOM
3ausiTud. KoHTposbHas
paboTta. KoytokBuym.
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BeposiTHOCTH. [ToTok coObIThi. [IpocTeimuit
IIOTOK U €ro CBoMcTBa. Pemenue 3agau
JomanrHero 3aganus. [loaroroska k
KOHTPOJIEHOH paboTe 1o Teme: «JleicTBus Ha
coObITHAMU. OCHOBHBIE TEOPEMBI TEOPUH

BEPOSITHOCTEI.
18. 15. W3y4enue JEKUMOHHOTO MaTepHaa. 28 OIIK1, Omnpoc Ha IPAKTHIECKOM
[HoaroToBka K NpakTUYECKUM 3aHSTUSAM. OIIK2 3adsTud. KonTponbHast

BrInonHeHue TeKyIero JOMaIlHero 3a1aHus.
Cam-H0: OYHKIHA OTHOTO CIIYYAHOTO
aprymenTa. MaremaTudeckoe 0xXuJaHue
(YHKIIMU OJJHOTO CITy4aifHOTO apryMEHTOB.
[MoaroroBka Kk KOHTPOJIBHOW paboTe 1Mo TeMe:
«CryyaifHble BETHUUHBI U X
XapakTepucTUKW». JInHeitnoe npeobpasoBanne
HOPMAJIbHOM CI1y4aliHOU BEIMYUHBL.
KoMmno3unus HopManbHBIX 3aKOHOB
pacnpeneneHusi. MHOTOMEpHBIE ClTyJaiiHbIe
BeIMYUHBI. DYHKIUSA HECKONBKHUX CIy9alHBIX
apryMeHToB. MaTeMaTH4ecKoe 0KUJaHHue
(YHKIIMN HECKOJIBKHUX CITyJalHBIX apryMEHTOB.
Ionstue perpeccun. Kpussle perpeccun.
[MoaroroBka K KOHTPOJIBHOW padoTe 1O TeMe:
«/IBymepHbIE ciyyaiiHble BETUUUHBIY
CX0aMMOCTH Ha MHO>KECTBE CITy4aifHbIX
Benn4rH. CXOAUMOCTD 0 BEPOSTHOCTH.
Hepasenctso Mapkosa. HepaBeHcTBO
UYeoOrimena. Teopema Yebrniea. Teopema
Bepnynmu. Teopema Ilyaccona. IloaroroBka
UTOTOBOM KOHTPOJILHOM paboTe 1o TeMaM
pasgenos 14-15.

pabora. Konnokeuym.

19. 16. W3y4yenune JeKIMOHHOTO MaTepHaia. 14 OIIK1,
IToaroToBka K MPaKTUYECKOMY 3aHATHIO. OIIK2
BeinosiHeHHE TEKYIEro JOMAIIHEro 3aJaHusl.
Cam-Ho: [Tonsitue BeiOopku. Ilpocreiimme
cnoco0bl 00paboTkH BbIOOPKU. CTaTncTHYeCKast
(GyHKIUS pacpefeneHns. DMIHIPUICCKas
¢bynkuus pacnpenenenus. [locrpoenue
JIOBEPUTEIBHOTO MHTEPBAJIA Ul OLICHKH
MaTeMaTH4ecKoro oxxuaanus. [Tonsarue o
CTaTUCTUYECKOH MTPOBEPKE I'MIIOTES.
B3anmocBs3b Gpu3nKH, MaTeMaTHKH U
MIPOrpaMMHPOBAHUS B 00pabOTKE OTIBITOR:
«CrinaxuBaHHE SKCIIEPUMEHTAIBHBIX
3aBUCHMOCTEH 110 METOY HAMMEHBIINX

Onpoc Ha TPaKTHIECKOM
3aHATHH.

KBaJIPaTOB»
20. 14-16 IToaroroska u chada dK3aMeHa 36 OIIK1, O1eHKa Ha DK3aMeHe
OIIK2
10. KypcoBas padora He npegycmorpeno PVYII
11. PeiiTunroBasi cucteMa Jijisi OEHKH YCIIeBA€MOCTH CTY/I€HTOB
Ta6auna 11.1 BayuibHBIE OLIEHKHU IS SJIEMEHTOB KOHTPOJIS
MaxkcuManbHbIiI . MaxkcuManbHbII
MakcumanbHbIi
. 6axn Ha 1-yro KT Gat 3a epuon Bcero 3a
DeMeHTBl y4eOHOW e TeIbHOCTH Oay 3a nepuon
¢ Hayaza mexnay 2KT u Ha CEMECTp
mexnay KT u 2KT
ceMecTpa KOHEII ceMecTpa
[IpemMuanbHbIC OaLTEI 5 5 10
Konnoksuym 10
KoHTpoJpHbIe paboThl Ha 20 20 50
NPAKTHYCCKUX 3aHSTHSIX
HToro MakcmmMyM 3a nepuon: 25 25 70
1A
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Craua 3x3aMeHa (MaKCHMyM) 30

HapacrawomuM uTorom 25 50 70 100

Tab6auua 11.2 [epecder 6ansoB B OLEHKH 32 KOHTPOJIBHBIE TOUKU

BaJjJjbl Ha 1aTy KOHTPOJIbHOI TOYKH Ounenka
85 % wu BbIlIE OT MAKCHMAJILHO BO3MOXHOTO peittunra Ha naty KT OTJINYHO
70% - 84% oT MaKCHMaJIbHO BO3MOXHOTO peiitunra Ha gary KT XOPOIIIO
55% - 69% 0T MakCHMaJbHO BO3MOKHOTO peliTuHra Ha aaty KT YIIOBJIETBOPUTEIHHO
MeHee 55 % 0T MaKCHMaJIbHO BO3MOKHOTO pelituHra Ha paty KT HEYJIOBJIETBOPUTEILHO

Ta6auna 11.3 — Ilepecuet cyMMbI 0aIOB B TPAJUIIMOHHYIO M MEKIYHAPOTHYIO OLIEHKY

Ouenxa (FOC) HroroBasi cymma ﬁaﬂﬂ?B, YYHMTBHIBAET yCHEIIHO Onenxa (ECTS)
CIAHHBIH IK3aMeH
5 (oTIMYHO) (3aUTEHO) 90 - 100 A (0oTIM4HO)
85-89 B (o4ens xoporo)
4 (xopowo) 75-84 C (xoporto)
(3auTeHo) 70-74
3 (Y1OBIIETBOPHUTEIBHO) 65 - 69 D (yroaersoputersHo)
(3auTeHo) 60 - 64 E (mocpencTBeHHO)
2 (HEYNIOBICTBOPHTEIILHO), Huzke 60 6a10B F (HeynoBieTBOpUTEIHHO)
(He 3a4TeHO)

DK3aMEHAI[MOHHAs OIICHKA BBICTaBIAETCS JHOO IO pe3ysbTaTaM CeMECTPOBOTO PEUTHHTa, THMOO MO OTBETY Ha dK3aMeEHe.

12. YuyeOHO-MeTOAMYECKOE M MH(OPMaAIIMOHHOE Oo0ecTevYeHre JUCHMIIHHbI

12.1 OcHoBHAas JJUTEpaTYypa

1.

bexnemumes /[.B. Kypc ananuTiueckoil reomeTpun 1 JIMHEHHON anreOpsl [ D1eKTpoHHbIN pecypc] :
yueOHUK. — DnekTpoH. nad. — CII6.: Jlans, 2015. — 445 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=58162 — 3ari. ¢ 3xpaHa.

Marasunnukos, JI. 1. Beiciias matematuka |. [Ipaktukym no ivHelHO# anreOpe 1 aHaTUTUYECKOM
reoMeTpun: YueOHoe mocobue [DnekTpoHHbIi pecypc] / Marazunnukos JI. M., Marazunaukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 ¢. — Pesxkum moctyma: https://edu.tusur.ru/publications/37.

Enbuo A.A. UnTerpanbHoe ucuncnenue. Juddepenunanbusie ypaBHeHus: yueOHoe nocodue / A.A.
Enbuos, T.A. EnsrioBa; ®@enepanbHoe areHTCTBO 110 00pa3oBaHuio, TOMCKHI rocy1apcTBEHHBIN
YHUBEPCHUTET CUCTEM YIpaBIeHUS U pagrodniekTponuku. — Tomck: TYCYP, 2007. — 263[1] c. (100
9K3.)

Marazunnukos, JI. . luddepenunansnoe ncuncnenue: Yuebnoe nmocodbue [neKTpoHHbIH pecypce] /
Marasunnaukos JI. U., MarasunnukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexxum goctyna:
https://edu.tusur.ru/publications/2246.

bepman I'.H. COopHuUK 33724 MO KypCy MaTeMaTHYECKOTO aHaIK3a [ DJIEKTPOHHBINA pecypc] : yueOHOoe
nocodbue. — DnexTpoH. aaH. — CII6.: Jlanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari1. ¢ skpaHa.

Asunosa JI.B. TIpakTukyM ¥ UHAMBHyaJbHbBIEC 3a/1aHUS 110 BEKTOPHOH anredpe 1 aHaTUTUYECKON
reoMeTpur (TUTIOBBIE pacyeThl) [ DIEKTPOHHBIN pecypce] : yueOHoe mocooue / JI.B. Apmiiosa, B.A.
Bonotiok, JI.A. bonotiok. — Dnektpon. gan. — CII6.: Jlans, 2013. — 281 ¢. — Pexum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3aru. ¢ skpaHa.

Bonotiok B. A. IIpakTHKyM ¥ MHIMBHIYaJIbHBIC 33/1aHUS TI0 HHTETPAIIbHOMY UCUYHUCICHUIO (DYHKIIUU
OJIHOM TIEpEMEHHOM (TUITOBBIE pacueThl) [DIEKTPOHHBIN pecypc]: yueOHoe mocodue / bonotiok B. A.,
bonotiok JI. A., I'anua FO. I'. [u np.]. — Dnexrpon. nan. — CII6.: JTanp, 2012. — 336 ¢. — Pexum
noctyma: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.

Bonotiok B.A. IlpakTuKyM 1 HHIUBUAYaJIbHBIE 3aJJaHUS 110 OOBIKHOBEHHBIM UG epeHIIHaTEHBIM
ypaBHEHUSM (THUIIOBBIE pacueThl) [DIeKTpOHHBIN pecypc]: yaueOHoe mocodue / B.A. bonotiok, JI.A.
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10.

11.

12.

13.

bonotiok, E.A. llIBen [u ap.]. — Daexrpon. nan. — CII6.: Jlans, 2014. — 220 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢ 3kpaHna.

[TanteneeB A.B. Teopust pyHKINH KOMIUIEKCHOTO MIEPEMEHHOTO U ONIEPAllMOHHOE UCUYHCIICHUE B
npuMepax U 3agadax [DNeKTpoHHBIN pecype] : yuebHoe mocobue / A.B. [Tantenees, A.C. SIxkumoBa.
— Onexrtpod. nan. — CII6.: Jlans, 2015. — 447 ¢. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru. ¢ 3kpaHa.

Uynecenko B.®. COopHUK 3a1aHMi 1O CIIEMATIbHBIM KypcaM BBICIIICH MaTEeMAaTHKH (THIIOBBIC
pacdeTsl) [ DNeKTpOHHBIH pecype] : yaebHoe mocodue. — Dnekrpon. gan. — CI16.: Jlans, 2010. —
192 ¢. — Pexxum noctymna: http://e.lanbook.com/books/element.php?pll id=433 — 3aru. ¢ sxpaHa.
Marasunnukos JI. 1. Beiciias matematuka V. Teopust BeposTHOCTEH [DNeKTpOHHBIN pecypc] :
yuebHoe nmocobue / JI. . Mara3zunHukoB ; TOMCKUIl roCyAapCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBJICHUS U paaro3aeKTpoHukH (ToMck). — DIeKTpoH. TeKcToBbIie AaH. — Tomck : [0. u.], 2012, —
on-line, 151 ¢. — Pexxum noctyma: http://edu.tusur.ru/training/publications/2248

boponun A.H. DnemeHTapHBIN Kypc TEOPUH BEPOATHOCTENH U MATEMAaTUUECKOU CTATUCTUKU
[DnexTpoHHsIH pecypc]: yuedHoe mocodue. — Dnekrpon. naH. — CII6.: Jlans, 2011. — 255 ¢c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=2026

Bonotiok B.A. [IpakTukym u HHAMBUAYATbHBIE 33JJaHUS 10 KYpCY TEOPUU BEPOATHOCTEH (TUIOBBIE
pacueTsl) [ DneKTpoHHBIH pecypc]: yuedHoe nocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'puns [u
ap.]. — DOnextpon. nan. — CII6.: Jlanp, 2010. — 288 ¢. — Pexxum goctymna:
http://e.lanbook.com/books/element.php?pll_id=534

12.2 JlononHuTeIbHAS JIUTEPATYpa

1R

1. ®uxtenromenr I'M. Kypc auddepeHnnansHOTO 1 HHTETPATBHOTO UCYUCIICHUS: B 3 T.: yUeOHUK
1utst By30B / I'. M. @uxtenronsil. — 8-e uza. — M.: ®uszmariur, 2006. — T. 1. —679[1] c. (99 5k3.)

2. ®uxrtenroinsll .M. Kypc nuddepeHnnaibHOro 1 HHTerpajibHOTO HCUUCIICHHS | YICOHUK JITS
By30B: B 3 T. / I'. M. ®uxTtenronpi. — 8-¢ uzx. - M. : ®usmartiut, 2006 . — T.2.— M.:
dusmariut, 2006. — 863[1] c. (99 7k3.)

3. COopHHK 3a7a4 110 MaTeMaTHKe JJisl BTY30B: yueOHoe nocoOue /i1 BTy30B: B 4 4. / pen.: A. B.
Edumos, b. I1. lemunouy. — 3-¢ usn., ucnp. — M.: Hayka, 1993. — 478, [2] c. Y. 1: JIuneiinas
anreOpa U OCHOBBI MaTeMaTH4eckoro ananusa / B. A. bonros [u np.]. — M. : Hayka, 1993. — 478,
[2] c. (12 93K3.)

4. Tepexuna JI. U., ®ukc U. U. Briciiasg matematuka: YueOnoe nmocooue. Y. 1: JIuneitnas
anreOpa. BekropHas anreOpa. AHamuTHYeCKas reoMeTpHs: yaeOHoe mocooue. — ToMcK:
Henpramnan, 2010. — 240 c. (4 7k3.)

5. Tepexuna JI. ., ®ukc U. U. Beicmas matemarnka: Yuebnoe mocodue. Y. 2: [Ipenern.
HenpepsiBaocTs. [IponsBonnas ¢pynkuuu. [Ipunoxenns npon3BoaHoi. yHKIMH HECKOIBKUX
nepemMeHHbIX. — ToMmck: ToMckuii rocymapcTBeHHbI yauBepeutet, 2010. — 192 c¢. (3 3k3.)

6. Tepexuna JI. ., ®ukc U. U. Beiciast matematuka: Yuebnoe nocodue/ Y. 3: HeonpeneneHusrii
uHTerpan. OnpeneneHnblil unTerpain. Kparuelie, KpuBOJMHEHHbIE U TOBEPXHOCTHBIC MHTETPAIIBIL.
Bexropnoe noinie. — Tomck: ToMmckuii rocygapcTBeHHbIN yHUBEepcuTeT, 2011. — 252 c. (4 7k3.)

7. JlaBpentheB M.A. MeTosl TeopuH GyHKIIUNA KOMILIEKCHOTO TIEPEMEHHOTO : YueOHOoe mocooune
1utst By30B / M. A. JlaBpentheB, b. B. Illabdar. — 5-e uzn., ucnp. — M.: Hayka, 1987. — 688 c. (4
9K3.)

8. KpacroB M.JI. OyHKIIMU KOMIUIEKCHOTO IepeMeHHoro. OrepanroHHOe HWCUYUCIIeHHe. Teopus
ycroifunBocTH: YuebHoe nocobue s By30B / M. JI. KpacHos, A. . Kucenes, I'. . MakapeHko.
— M.: Hayka, 1981. —302[2] c. (33 2Kk3.)

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

10. Cunopos 1O. B., Illabynun M. B., ®enoprok M. U. Jlekuun no teopuu GyHKIHMA KOMITJIEKCHOTO
nepeMeHHoro: YueOnuk ais By3oB/ M.: Hayka, 1989. — 477 c. (10 3k3.)

11. Benrtuens E. C. Teopust BeposiTHOCTe#H: YueOHUK U1t By30B. M.: Academia, 2005. — 571 c. (228
9K3.)
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12. I'mypman B.E. Teopus BeposiTHOCTEH 1 MaTeMaTH4ecKas craTucTuka [TekcT]: yaeOHoe mocobue
s 6akanaBpoB / B. E. 'mypman. — 12-e u3a. — M.: FOpaiir, 2013. — 480 c. (7 3k3.)

13. I'mypman B.E. PykoBozcTBO K perieHuto 3a7a4 1o TEOPUH BEPOSITHOCTEH U MaTEMaTHUECKOM
cratuctuke [Tekcr]: yaueOHoe mocobue ans 6akanaBpos / B. E. 'mypman. — 11-e u3z., nepepad. u
nom.— M.: FOpaiit, 2013. — 405 c. (6 7k3.)

12.3 YueOHO-MeTOAMYECKOE TTOCOOHEe U POrPaMMHOE odecrneyeHmne
Ipaxkmuueckue 3anamus npoeoOAMCs HO VUEOHBIM ROCOOUAM:

1. Mara3unnukos, JI. Y. Beiciias matematuka . [Ipaktukym mo nuHeiHoi# anrebpe 1 aHaTUTUYECKOM
reomMeTpun: YueOHoe nocobue [ InekTpoHHbIi pecypc] / Marasunnaukos JI. U., Marazunaukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 ¢. — Pexxum goctyma: https://edu.tusur.ru/publications/37.

2. Marasunnukos, JI. Y. luddepennuansaoe ucuucienne: YaeoHoe mocooue [DneKkTpoHHslid pecype] /
Marazunnukos JI. U., MarazunnukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum nocryna:
https://edu.tusur.ru/publications/2246.

3. bexnemumena JI.A. CO0pHUK 3a/1a4 IO aHATTUTUYECKOW T€OMETPHUH U JIMHEHHOI anredpe
[DnexTponHsIit pecypce] : yaebnoe nmocodue / JI.A. bexnemuena, JI.B. beknemumes, A.1O.
[TerpoBuy [u ap.]. — Dnekrpon. gan. — CII6.: Jlanb, 2016. — 496 c¢. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll_id=72575— 3ar. ¢ skpana.

4. bepwman I'.H. COopHUK 3a/1a4 MO KypCy MaTeMaTHYECKOT0 aHaIu3a [DIeKTPOHHBIN pecypc] : yueOHoe
nocobue. — DnektpoH. AaH. — CII6.: Jlanp, 2016. — 492 c. — Pexwum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ 3kpaHa.

5. EmpnoB A.A. UnTerpanpHOe ncuucienue. Juddepennuansasie ypaBHeHUs: yaeOHoe mocodue / A.A.
Enpuios, T.A. EnsiioBa; @enepanbHoe areHTCTBO 10 00pa3oBaHuio, TOMCKHIA rocy1apCcTBEHHBIN
YHUBEPCUTET CUCTEM yTIpaBieHus U paanodniekTponuku. — Tomck: TYCVYP, 2007. — 263[1] c.
(100 k3.)

6. IlanteneceB A.B. Teopus QyHKIHI KOMIIEKCHOTO TIEPEMEHHOTO U OTICPAITMOHHOE HCUUCIICHHE B
npuUMepax M 3ajadax [DIeKTpoHHBIN pecypc] : yue6Hoe nocodue / A.B. ITantenees, A.C. IkumoBa.
— DnektpoH. nan. — CII6.: Jlans, 2015. — 447 ¢. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari. ¢ s3xpaHa.

7. bonotok B.A. [IpakTuky™m v HHIUBHUAYAJbHBIC 3aJaHUS 110 KypCY TEOPHUH BEPOSTHOCTEH (TUITOBBIE
pac4eThl) [ DneKTpoHHBIN pecypc]: yuebHoe mocodue / B.A. bonotiok, JI.A. Bonotiok, A.I'. I'puns [1
ap.]. — Dnextpon. gan. — CII6.: Jlanp, 2010. — 288 ¢. — Pexxum nmoctyma:
http://e.lanbook.com/books/element.php?pll_id=534

8. MarasunnuxoB JI. 1. Beicmas marematuka [V. Teopust BeposiTHOCTEH [ DIEKTPOHHBIN pecypc] :
yuebnoe nocobwue / JI. 1. MarazunHukoB ; ToMcKuil rocyapcTBEHHBII YHUBEPCUTET CHCTEM
YIPaBICHUS U paiuodIeKTPOHUKH (ToMcK). — DIeKTpoH. TeKCTOBBIC MaH. — Tomck: [6. u.], 2012. —
on-line, 151 ¢. — Pexwum moctyna: http://edu.tusur.ru/training/publications/2248

3aoanus Ha KOHMPOJIbHbIE PAOOMbL U UHOUBUOYAIbHBIE 3A0AHUS RPUBCOECHDL 8 KAXNCOOM U3
CACOVIOUUX VHEOHBIX ROCOOUIL.

1. Marasunnukos, JI. Y. Beiciast matemartuka |. [Ipaktukym 1o nuHeiHO# anredpe 1 aHaIMTHYECKOM
reoMetpun: YueOHoe nocobue [DnekTpoHHbIi pecypc] / Marazunnukos JI. M., Marazunnukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 c. — Pexxum noctyna: https://edu.tusur.ru/publications/37.

2. Marasunanukos, JI. Y. luddepeHnuansaoe ncuucienne: YaeoHoe mocooue [DmekTpoHHsIi pecype] /
Marazunnukos JI. U., MarazunnaukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum goctyna:
https://edu.tusur.ru/publications/2246.

3. AsunoBa JI.B. [IpakTuky™m 1 MHAMBHyaJIbHbIE 3a/1aHUS 110 BEKTOPHOI ajnredpe v aHaTUTHYECKON
reoMeTpuHr (TUTIOBBIE pacueThl) [ DNEeKTpOHHBIN pecypc] : yueOHoe mocooue / JI.B. Apmiiosa, B.A.
Bonotiok, JI.A. bonotiok. — Dnekrpon. naH. — CI16.: Jlans, 2013. — 281 ¢. — Pexxum pocryma:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3aru1. ¢ skpaHa.
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4. bepman I'.H. COopHUK 3a7a4 110 KypCcy MaTeMaTHUYECKOTO aHAJIn3a [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue. — OnektpoH. gan. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3aru. ¢ skpana.

5. bonotiok B. A. [lpakTukym 1 MHIMBUAYaIbHBIC 33JJaHUS 10 HHTETPATHHOMY HCUUCICHUIO (PYHKITH
OJIHOM TIEPEMEHHOM (THITOBBIE pacdeThl) [DIEKTPOHHBIN pecypc] : yueOHoe mocodue / bonotiok B. A.,
Bonotiok JI. A., I'amuu 1O. I'. [u np.]. — Dnexrpon. nan. — CII6.: Jlanb, 2012. — 336 ¢. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru1. ¢ sxpaHa.

6. Bonotiok B.A. [IpakTuky™m ¥ HHIUBUAYyaJTbHBIC 33JJaHUS IO OOBIKHOBCHHBIM JH(PEpeHIINATHHBIM
ypaBHEHUSM (THIIOBBIE pacyeThl) [ DNEKTPOHHBIN pecypc] : yuebHoe nocobue / B.A. bonoTiok, JI.A.
bonotiok, E.A. llIBen [u ap.]. — Dnekrpon. nan. — CII6.: Jlans, 2014. — 220 c¢. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3ari1. ¢ skpaHa.

7. TlanteneeB A.B. Teopust QpyHKIHIA KOMITIEKCHOTO EPEMEHHOTO M OTIEPALIMOHHOE NCYHCIICHUE B
npuMepax U 3agadax [DneKTpoHHbIN pecypce] : yueOHoe mocobue / A.B. [lanTtenees, A.C. Skumosa.
— Onextpod. nan. — CIIO. : Jlans, 2015. — 447 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru. ¢ 3kpaHa.

8. Uynecenko B.®. COOpHHK 3a1aHUil 1O CIIEIMATFHBIM KypcaM BBICIIIEH MaTeMaTUKU (TUTIOBEIE
pacueTsl) [ DeKTpoHHBIN pecypc]: yaeOHoe nocobue. — DnekTpoH. aan. — CII6.: Jlans, 2010. —
192 c. — Pexum noctymna: http://e.lanbook.com/books/element.php?pll 1d=433 — 3arm. ¢ sxpana.

9. MarasunnukoB JI. . Beicmas matematuka [V. Teopust BeposTHOCTEMH [ DNEKTpOHHBIN pecypce] :
yuebHoe nocobue / JI. 1. MarasunHukoB ; ToMCKuUil rocyapCTBEHHbIN YHUBEPCUTET CUCTEM
yTpaBJIeHUs U paiuo31eKTpoHuKU (ToMck). — DIeKTpoH. TeKcToBbIE 1aH. — Tomck : [6. u.], 2012. —
on-line, 151 ¢. — Pexxum noctyma: http://edu.tusur.ru/training/publications/2248

10. Bonotiok B.A. [IpakTukym v MHIUBUAYATbHBIC 3aJJaHUS TIO KYpCY TE€OPUU BEPOITHOCTEH (TUTIOBBIE
pacueTsl) [ DneKTpoHHBIH pecypc]: yuedHoe nocobue / B.A. bonotiok, JI.A. bonotiok, A.I'. ['puss [1
ap.]. — DOnextpon. nan. — CII6.: Jlanp, 2010. — 288 c. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll id=534

IIporpammHoe obecneyeHue

Cuctema aucranunoHHoro oopazosanuss MOODLE nis conpoBoxxaeHHs caMOCTOATENBHOM paboThI
CTYZICHTOB (METOIMYECKUE MaTepPHaIbl: TEKCTOBBIE, ayAN0 U BUCO(aiiiIbl, HHANBUya bHbIC 3a/1aHUs,
tecThl ¥ T.1.); Mathcad; Advanced Grapher

12.4 Ba3bl JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE M TOUCKOBbIE CHCTEMBbI

Cchuiku ¢ caifTa kadeapbl Ha MAaTeMaTHYECKHE PECYPCHI U OH-JIAHH TPEHaXKEPHI;
Hayuno-o6pa3zoBaresbubiii mopran TYCYPa: https://edu.tusur.ru/

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

OnexkTpoHHO-0MbOMMoTeyHas cuctema <«Jlawb», goctyn mo IP-agpecam TYCVYPa, aapec misa
pabotsr: http://e.lanbook.com/

e [louckossie cuctemsr Google, Yandex

13. Marepua/jibHO-TeXHHYECKOe o0ecredeHue U CIUTIINHbI
Bo3MmoxkHOCTh paboTaTh B KOMIBIOTEPHOM KJlacce M3 pacuéra OOWH KOMIIBIOTEpD Ha CTYyJCHTA.
JleK1IMOHHBIE ayAUTOPUH, OCHALIEHHBIE TEXHUKOU AJI1 MYyIbTUMEAUMHBIX MTPE3CHTAIIHI.

14. ®oHJ OLIEHOYHBIX CPEICTB
@DOH/| OLIEHOYHBIX CPEJICTB IPUBEJIEH B IPUIOKEHUH 1.

15. MeToanueckne peKOMeHIAIUH 110 OPraHU3AIUHM U3YUYeHH s TUCHUILINHBI
bes pexomeHnanmii.

2N
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Ipunoxenue 1
MHUHUCTEPCTBO OBPA3OBAHUA N HAYKU P®

denepanabHOe TOCyIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUpeKIeHne
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 00pa3oBaTeabHOM nporpamMmMel: bakajaBpuar

Hanpasnenue noaroroBku (cnenuaibHocTh): 11.03.04 DiiekTpoHnka n

HAHOJJIEKTPOHUKA

[Ipoduiib: KBaHTOBas M ONTHYECKAS 3J1€eKTPOHUKA

dopma 00ydeHUS: OUHAS

@akynprer: PIT, PakyabTeT IJICKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa 3/1eKTPOHHBIX NIPUOOPOB

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» W TPEICTaBIsIET COOOW COBOKYIMHOCTh KOHTPOJIBHO-U3MEPHUTENBHBIX MAaTEpPHUaoB
(TumoBble 3amaun (3a7aHUs), KOHTPOJIbHBIE Pa0OThI, TECThl W JIp.) U METOJOB HX HCIOJIB30BAHMUS,
IPEIHA3HAYEHHBIX U1l U3MEPEHHUsS YPOBHS JOCTH)KEHHS CTYIEHTOM YCTAHOBJIEHHBIX pE3YJIbTAaTOB
oOyJeHwus.

®OC mno pucuuiMHe «MareMmaTnka» HCHONb3YyeTCd IpPH IPOBEIEHUM TEKYLIEr0 KOHTPOJISA
yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTAallu CTY/AECHTOB.

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

Ta6auua 1 — [lepevyeHb 3aKpenuieHHbIX 32 IUCHUIIMHON KOMIIEeTEeHIIUIA

Kog DopMyIHPOBKA Jranbl GOPMHUPOBAHUS KOMIIETEHIIUN
KOMIIeTEHIIUM

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

JTUCIUATUTMHAX €CTECTBEHHOHAYYHOTO COICPIKaAHUS;

ONK-2 | CocoGHOCTE BBISIBUTE | J[omKeH BIafeTh: allapaTOM MATEMATHUECKOTO
€CTECTBCHHOHAYYHY10 aHajan3a, METOJAMHU J10KA3aTEIbCTBA YTBEPKIACHUN,
CyIIHOCTD Npob.iem, HaBBIKAMU TIPUMEHEHHUS 3TOTO B IPYTUX 001aCTIX
BO3HHKAIOIIHKX B X071€ MaTeMaTHYEeCKOT0 3HAHUS U TUCIUITIMHAX
npogeccHoHaTbLHOMI €CTECTBCHHOHAYYHOT'O COJICPIKAHHMS.
AesITeIbHOCTH,
NpUBJIEYb JUIA HX
peleHus
COOTBETCTBYHOIIMI
$pusuko-
MaTeMaTH4YeCKu i
anmapar

2 Peanuzaunmsi kKoMneTeHUMn
1 Komnerennus OIIK-1

OIIK-1: Cnioco6HoCTb NpeAcTaBUTE 2JeKBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHUI 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
KOMIICTEHIIMY, TNPUMEHSEMBIE IUIsI 3TOTO BHUIABI 3aHATUM U MCIONb3YyEMBIC CPEICTBA OLICHUBAaHUSA
MpeicTaBIeHbI B TabmuIe 2.
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Taﬁ.lmua 2— Oranbl (l)OpMHpOBaHI/IH KOMIICTCHIIUU U UCIIOJIB3YEMbIEC CPEACTBA OICHUBAHUSA

e CamocTosTenbHas
pabota CTyaeHTOB

1. Cocras 3HaATh YMmeTh Baagern
Conepxanue 3HaeT OCHOBBI U_ VYmMmeer ocymiectBiATh | Bnaneer
3TanoB 0COOCHHOCTH MBICJTUTEIbHYIO CIIOCOOHOCTBIO K
MBICIIUTEILHOTO NESITENILHOCTD, 0000IIIEHHIO,
MPOIECCA, OCHOBBI BBIACIISATE ITIABHOE U aHAJIN3Y,
aHAJTUTHICCKOMN ONPENIETATh BOCIIPUSITHIO
JIeATEIbHOCTH, BTOPOCTEIEHHOE, uHdopmanuu,
AJTOPUTMBI CTaBUTh 1ICIIH U IMOCTAHOBKE IICIU U
IIOCTAHOBKH U BBIOMPATH ITYTH UX BBIOOpY ITyTeH
JOCTHKEHHS LICIIH, JOCTHKCHUS B peuieHus
TEPMHHOJIOTHIO U nporecce MaTeMaTHIEeCKUX
OCHOBHEIC ITOHSATHS npodeccuoHaIBHOM 3aj1ad,
€CTECTBCHHBIX HayK, | JIEATEIbHOCTH; YMEET | HaBbIKAMU
3aKOHEI 1 METOBbI, peanu30BhIBATD MPUMEHEHUS
HCIIOJIb3yEeMBbIE B MaTeMaTUYEeCKUH MaTeMaTUIECKUX
MaTeMaTUKE B METO/1 pelICHUs METO/IOB peIlIeHUs
TEOPUU U HA 3a51a4 3a7a4, HAy4YHOU
MpaKTUKE UHTEPIpPETALNH
MOJTY4YE€HHOTO
perieHus
Buabl 3ansaTui e Jlexuuu; e [IIpakTHueckue e [IpakTnyeckue
e [lpakTtuyeckue 3aHATHA, 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
Yaosaersopurenb 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.

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

um.o.;

egnadeem ymenuem
VCMAHABIUBAMb
MedHCnpeoMemuole
u eHympu-
npeomemHule C653U
MedxHcoy
coobimuaMu,
obvexmamu u
AGNEHUAMIU;
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® 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, Komopbwie 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 OITK-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 PsAJ] 3TANOB. DTambl (POPMUPOBAHUS
KOMIIETECHIIMH, IPUMEHSEMbIE JUIsI 3TOrO BHJBl 3aHATUH W HCIOJNb3yEMbIE CPEACTBA OLCHUBAHUSA
MPEJCTABICHBI B TAOIUIIE 5.

Tabauua 5— Aransl pOpMHPOBAHUS KOMIIETEHIIMM W UCIIOJIb3yeMble CPeJCTBA OLleHUBAHHUSA

2. Cocras 3HaTh YMmerhb Baagern
Conep:xanue 3Haer Ywmeet ucnons3oBath | Bnangeer
ITanoB COOTBETCTBYIOIIHMA COOTBETCTBYIOIIHMA CIIOCOOHOCTBIO
¢dbusuko- 3ajaue (pU3nMKo- aHAJIM3UPOBATH,
MaTeMaTUYECKUN MaTeMaTUYECKUN 0000111aTh,
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 mudhepeHIaTbHBIX
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
paboTa 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

CornacoBaHa Ha noptane N2 2956



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 rmokasarejeii u KPpUTCPHUECB OLCHUBAHUA JaHHOM KOMIIETCHIINH IIPpUBCACHA B

Tabaue 7.

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

IMoka3aTeau n

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
0bocHosbieaem
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 OCHOBHbIE pe3yibmamol 60npocos
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 KOHTPOJBHbBIC 3a/JaHUS WJIM HUHBIE Marepuajbl, HEOOXOAUMbIC IJIs OLECHKH 3HAHMH,
YMEHUM, HAaBBIKOB M (MJIM) OIBITA JEATEILHOCTH, XapaKTEPU3YIOIIMX JTanbl (HOPMUPOBAHUSA
KOMIIETEHLIUH B MPOIIECCE OCBOCHMSI 00Pa30BaTeIbHOM MTPOrpaMMbl, B COCTABE:
TecT: He npexycmorpeno
Kontposbnas padora:
Cemectp 1
1. KoutponpsHas pabota 1o reme « OCHOBBI JINHEHHOHN anreOphi»
2. KoHtponbHas paboTa 1o TeMe « AHaTUTUYECKasi TEOMETPUs»
3. Konrponbhas pabora o teme «lIpenen GpyHKImm»
4. KourtponbHas pabdora no teme «IIpousBognas GpyHKIUN»
5. KontponpHas padora o Teme «HeonpeneneHHbIil HHTErpa» (3anUTa HHIMBAIYaIBHOTO
3agaHud 1o teme: «HeomnpeneneHHbI HHTErpa»)

IIpuMepbl 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 HalICHHBIX 3HAUCHUAX A .
5. OrHOCHTENbHO KaHOHHYeckoro Oasuca B Ry mambi uetwipe Bexktopa Ty =(L-12), f,=(3,0;-1), f3=(0;2;1),
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X =(9;—5;3) . dokasars, uro Bekrops! fi,T,,f3 MoxHO npumsTh 32 HOBBI Gasuc B R3.  Haiftn koopauHaTsl 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. JIuneitnsiii omeparop A neiicteyer B Ry — R; 1o 3akony AX=(X1 +6X, +8X%3, X5, — 2% +6X, +11X3). Haiitn
Mmarpuiy A 3Toro oneparopa B KaHoHudueckoM Oasuce. Jlokasath, uro Bektop X =(4;0;1) sBnsercs coGCTBEHHBIM st
marpuusl A.  Haiitu coGcrBeHHOe uncno Ay, cooTBeTCTBYIOIee BeKTopy X. HaiiTh ocranbHble COOGCTBEHHbIC YHCIa

Mmarpuibl A . HailiTi Bce cOOCTBEHHBIC BEKTOPEI MaTPHLBI A U CHeNaTh IPOBEPKY.
KOHmpOJZbHClﬂ pa60ma no meme «Anarumuyeckast ceomempus )

1. [lana npsimas 2x+3y+4=0 u Touka My(4; 1). Hamuiure ypaBHEHUs NpPsSMOMW, MpOXoJsimiei depe3 Touky M, a)
NEePHEeHANKY/ISIPHO JaHHOHW NpsMOi 0) mapainienabHO AaHHOM MPSIMOM.
2. Haiimure npoekrmio Toukn P(—8; 12) Ha psmyro, mpoxoasiryio depe3 Touku A(2; —3) u B(-5; 1).
x-=1 y+1
1 -2
4. Bsruucnure paccrosrue ot To9kd P(—1; 1; —2) 710 mIOCKOCTH, IPOXOISIIEH Yepe3 TOUKH
Mi(1;-1; 1), Mp(=2;1;3) m Ms(4;-5;-2).
5. CocraBpTe KaHOHHYECKOC ypaBHEHHE MPAMOM, mpoxojsmieii depe3 Touky Mi(2; 1; —2) mapamienbHO — TPSIMOi
3Xx—2y+4z-1=0
X+3y+2z+5=0"

z
3. Haiigure Touky nepecedeHus NpsiMoit = E u miockoctn 2X+3y+2-1=0.

Koumponvuas paboma no meme «llpeden gpynxyuuy
Vx+a-1
Vx+7-2
li x2—4x-21
M~7 %2 _23x+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 «lIpouzeoonas gynxkyuuy

2N
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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 Bektop - GyHkius onHoii nepemennoit f(X)=| tgx |. Haitru f'(X) u f"(X).
2sin 2x
X2+ v2 f.. fo
4. Jlana pynxuus (X, y) = S.yXxT+y Haimn | XY
2-In(4x+3y) fox  Tay
L, , X=t+sint,
5. Haiitu Y, u Y,y , ecia y =2+ cost.

6. Oynxmua Z = 2z(X, y) 3anaHa HesBHO ypaBHenneM X°yZ —3yz2 +27—4x=0.

oz 0z
B :a) —(1,0,2); 6) —(1,0,2).
BIYUCIINTE: a) o ( ); 6) o ( )

Hnousuodyanvroe 3adanue no meme «Heonpedenennwiii unmezpany

5 dx 2) ji 3) | 4) jx~(cos4x2 —B)dx 5) | 83 4

Icos X- 3/ctox 9x? +16 cos® 6x N=

6) I1 2Inx

1)

e dX )I arccos3x 5—4xarcsin x

dx 7 9) [|———dx 10| dx
ix +1iarctg X 1-x? V1-x? arcsin x

11) IInXdX 12) J-X -arctgx- dx 13) J‘X -eXdx 14) J.Sin.?)X -cosxdx 15) Im

324 2%—3 d x2 +1)dx
16) jmd 17 jx4)i1 o Ix'°(—5x2)+6x )'[(x +2)x 1)? D [ i

dx dx e¥dx dx (3x—2)dx
2 Im -[Ssinzx+5coszx Pl 2 J‘\/4x—x2 » I\IS 4% — X2

dx

26) bi—ldx 27) I“%; 2) [ 29) jtg3xdx 30) jx-sinxdx

Konmponvuas paboma no meme «Heonpedenennulii unmezpan»

1. jcosx-(sin5x+1)dx
2. jx-lnxdx
J' 2X—5 Ix
X +3x—4
dx
4. jx_xz

J‘ dx
C0S2X — 25inX - COSX + 3siNn 2x

CornacoBaHa Ha noptane N2 2956
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Bonpochl k kK0JL10KBHYMY 110 TeMaM «OCHOBBI JINHEIHOH a1redpbl», «AHAJIUTHYECKast
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.
[NonsTne 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 €€ CIeACTBUSA (O JIMHEHHON 3aBUCUMOCTH U HE3aBUCUMOCTH CTPOK U
CTOJIOIIOB).
OO6parnas marpuua. Teopema o CylecTBOBaHUU 00paTHOM MaTpuibl. DopMyna HAXOXKICHHS
3JIEMEHTOB OOPATHOM MaTPHIIBI.
MaTtpuuHble ypaBHEHUS U UX PELIEHUE.
JlaTb onpeniesieHre paHra MaTpULbl U ee 6a3UCHOr0 MUHOPA, 0a3UCHBIX CTPOK U CTOJIOIIOB.
[IpakTuyeckuii cnoco® OThICKaHUS PAHIa MaTPHUILIbL.
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 1o 0a3ucy.
3anucath (hopMyIIbI IIepexo1a OT oJHOTro 6a3uca K Apyromy. IIoHsATHE OPTOrOHANIBHON MATPHUIIBL.
[lonsiTue nUHENWHON 3aBUCUMOCTH U JINHEHHOM HE3aBUCUMOCTH BEKTOPOB, JTUHEIHAsI KOMOWHAIUS
BekTOpoB. [Toka3arp, 4To BCAKUN BEKTOP OAHO3HAYHO pazjaraercs 1o 6asmucy.
OproroHanbHble 1 OPTOHOPMUPOBAHHBIE OA3UCHI.
CkangpHoe npousBeieHne BeKTOpoB. Onpeenenne, CBOUCTBA U NPUJIOKEHUS. BeraucinrenbHast
dbopmyna.
[lonsiTue neBoM U NpaBoM TPONKU BEKTOPOB. OTpeeneHne BEKTOPHOTO TPOU3BEIEHUS BEKTOPOB.
CaolicTBa. Beruncienne BEKTOPHOIO IPOU3BEICHHUS 10 3aJaHHBIM J€KaPTOBBIM KOOPAUHATAM
BEKTOPOB
CMemaHHOE MPOU3BEIEHUE U €0 TEOMETPUUECKUI CMBICI. BbluncieHne cMemanHoro
IIPOU3BENIEHNUS B JEKapTOBBIX KOOPINHATAX.
IloHsiTHE COOCTBEHHOIO BEKTOpa M COOCTBEHHOT'O YHCJIAa TMHEHHOIO ONepaTopa, UX HaXOXKICHHE.
[MonyuuTh ypaBHEHHE TPSMOH, MPOXOsIIEH Yyepe3 TouKy Mo (Xo, Yo) EpIEeHANKYIIIPHO BEeKTOpY N
{A,B}. Obmiee ypaBHEeHHE TPSAMOI Ha TUIOCKOCTH.
Brruncnenue yrna Mexay NpsMbIMHU. YCIOBHE NapaJlIeIbHOCTH U NEPIIEHIUKYISIPHOCTH NPSIMBIX 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 ) TapalIeIbHO IBYM
3a/laHHBIM BEKTOpaM. YpaBHEHHE IUIOCKOCTH, NMPOXOISALIEH Yepe3 TpU 3aJaHHbIE TOUKH.
OxapakTepu3yiTe BCeBO3MOXHbBIE CIIydan PacloNoKeHUs TPEX MIOCKOCTEH.
3a/1aun 0 BBIYMCIEHUH YITIa MEXKAY TUIOCKOCTAMMU. YCIOBHUE MMApajuIEIbHOCTH U EPIEHANKYIIPHOCTH
IJIOCKOCTEM.
Ilepexon ot o01iero ypaBHEHUs NPsIMON B MPOCTPAHCTBE K KAHOHUYECKHUM U ITapaMeTPHUUECKUM.
3a/1auy 0 BHIYMCIICHUM PACCTOSHUS MEX]Ty TOUYKOM U MPSAMOI B MPOCTPAHCTBE U MEKIY
CKPEIIMBAIOIINUMUCS MPSIMBIMHU.
Brruncnenue yrna Mexay NpsMoi U MI0CKOCTBIO.
Brruncnenue yrna Mexxay AByMs IPSAMBIMHU B IIPOCTPAHCTBE. YCIOBUS MApaUIEIbHOCTU 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. 3anmucarh KAHOHMYECKOE YPaBHEHUE MapadOoJIbI.

Cemectp 2
1. KonrponbsHas pabota o teme «JIuddepeHuunanpipie ypaBHEHUs» (3alIUTa HHAUBUIYaJIEHOTO
3amanus 1o TeMe «/luddepeHnanpabie ypaBHSHUS)
2. KonrponbHas paboTa 1o teMe «JIeMEHTHl TEOPUH TOJIS»
3. KonrponbHas pabora no teme «OyHKIIMN KOMIUIEKCHOTO MIEPEMEHHOT0)»
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 «/fughghepenyuanvrvie 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

Koumponvuas paboma no meme «{ugpghepenyuanvuvie ypagnenusy

1. Haiigute oOumii uuTerpan qudpepeHaIbHOro ypaBHEHHS

*sinydx = (C(Ty)dy

y' —4xy =—4x3 y(0)=-1/2

2. Halinure pemenue 3aiauu Komm
3. Haiigure o6muit nuaTerpan qudQepeHmaibHoro 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,

KOHmpO]ZbHClﬂ pa60ma no meme «Inemennvi meopuu nojisiy

1. Haiigure paboty cunsl F = (X + y)i + (X - y)] IIPU [IEPEMEILEHUU 10 KPUBOU y=x* or 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.
Crenaiite mpoBepKy.

3. HaiizuTe NOTOK BEKTOPHOTO 10MIst & = Xi + Y j + ZK uepes 4acTh MIOCKOCTH §+ y+z=1,
PacIoI0KEHHYIO B IIEPBOM 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 « Hucnogwle psowvi»

1. WccnenyiiTe 4ncnoBbIie psAIbI HA CXOAUMOCTD

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€moe6 K 6bI4UCTIEHUIO UHMESPATIOE)

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 cBéprky f*p B BUne uHTErpana u HaiinuTe €& H300paKeHHE;

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. KoutponpHas pabota o teme «/leiictBus Hax coObITUsIMU. OCHOBHBIE TEOPEMBI TEOPUH
BEPOATHOCTEN»
2. KonrponbHas pabota no reme «CiydaifHble BEIUYMHBI U MX YHCIOBBIE XapaKTEPUCTUKI

w

KontponsHas paborta o teme «JIByMepHbIe CiTy4aiiHble BETUYHHbBI
4. HWrtoroBast KOHTpOJIBbHAS paboTa Mo Temam pasziena «Teopus BeposTHOCTEH» (3a1auu, s
PEIICHUST KOTOPBIX HEOOXOAMMO 3HAHUE BCEX PA3/IeioB Kypca)

IIpuMepbI BAPHAHTOB KOHTPOJIbHBIX PadoT.

Konmponvnas paboma no meme «/leticmeus nao cobvimusmu. OCcHo8Hble meopeMbl meopuu
8eposimHoCcmeny

Bapuanr 1.1.
1 .1.1. Ky6, Bce rpaHr KOTOPOTO OKpAaIIIeHbI, paciuieH Ha 64 KyOnKa OJMHaKOBOTO pa3Mepa,
KOTOpBIE 3aTeM IepeMenianbl. Haliqure BepoSTHOCTh TOTO, YTO CIYYaiHO B3ATHIA KYOHK HMEeT
JIBE€ OKpaIIeHHbIE TPaHH.
1.1.2. Ha crennaxe B cnmy4yaitHoMm nopsiike cTouT 10 kHur, npudemM 4 U3 HUX 110 MaTeMaTHKE .
CaydaiiHo B35 TpU KHUTH. HaliiuTe BepOsSTHOCTD TOTO, YTO CPET HUX OKAKETCS XOTS OBl
0JTHA TI0O 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 HANpPsDKEHUS U 00€ MaTOBBIE.

35
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1.1.4. B cnaprakuane y4actBytotr 20 CrOpTCMEHOB: 12 JBEDKHHUKOB U 8 KOHBKOOEKIIEB. BEeposATHOCTh BBHITOIHHUTH
HOpMY IbDKHUKOM paBHa 0,8, a xoHpkoOexnem0,4. Crny4aitHo BeI3BaM 2 criopTcMeHa. Haliawre BeposTHOCTH
TOTO0, YTO OHU 00a BBHITTOJHIIN HOPMY.

KOHmpOJZbHClﬂ pa6oma no meme ((Cﬂyllaﬁl-lble 6EJIUHUHRDBL U UX YUCTIOBblE XAPAKMEPUCTIUKU )
Bapuanr 2.1.

2.2.1. BeposiTHOCTB TOTO, 4TO B OMONIMOTEKE HYy)KHasi CTyJEHTY KHUra cBoOo/Ha, paBHa 0,3. CocTaBbTe psl pacrpeeIeHus
yucia OMONMOTEK, KOTOPBIE TIOCETUT CTYIEHT, €CIM B TOPOJE BCETrO YEThIpe OMOMMOTEKH M BCE OHU MMEIOT HYXHYIO €My
kHUTy. HaiinnTe QyHKIMIO pacnpeiesieHns, MaTeMaTH4ecKoe 0KUIaHNe M JUCIEPCHIO 3TON CITydaifHOW BETMUUHEL.

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 CﬂyqaﬁHble 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) nucniepcum;
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 BeposTHOCTBIO 2/3, ecmm X € (5 ; 2]. UsBectHO, 4TO cOOBITHE A

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

4.1.2. Tlo HEKOTOPO¥ TETN MPOU3BECHO TPH BBICTpENa ¢ BeposTHOCThIo monananus 0,1; 0,2; 0,8 coorBercTBeHHO. [Ipn ogHOM
MMOTAITAaHKUH T[eJTb OY/IET pa3pyiicHa ¢ BeposTHOCThio 0,4, ipu MBYX — ¢ BeposTHOCTHIO — 0,6, ipu Tpex — 0.8. Ienb okazanack
paspymeHHoi. Haiianre MaTemaTnyeckoe O)KMIaHue YUcia nmonafanuii B neib. Oter okpyriute 10 0,1.

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

2R

CornacoBaHa Ha noptane N2 2956



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. Haiinute BeposSTHOCTB TOTO, UTO BaJl BOHIET 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 6a3MCHOM MHHOpE.

5. basuc u pazmepHocTh JIMHEHHBIX pocTpaHcTB. Koopaunate! BekTopa. (Ilonstue 6a3uca. @opmyibl
nepexoga oT ogHoro 0asuca k apyromy. OpTOroHajdbHBIE U OPTOHOPMHMpOBaHHBIE Oa3uchl. Hopma
BEKTOpA.

6. Pemenue cucteM MMHEHHBIX ypaBHEeHH MeTo1I0M Kpamepa, metoom ["aycca.

7. PemieHue HeompeaeIeHHBIX CUCTEM JIMHEWHBIX YpaBHEHUU. Pellienne cucteM JIMHEWHBIX OJTHOPOIHBIX
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
JMHEWHOTO orepaTopa.

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 oofo, -0 (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 cMmbica mpou3BoaHoil. @Dopmyna Teitnopa. IlpaBuno Jlonuramsa.  YactHble
npou3BoAHbIC U TuddepeHian GyHKIN HECKOIBKUX TIEPEMEHHBIX.

22. [lpunoxeHne dYacTHBIX NPOM3BOAHBIX (TpaJWeHT, MPOU3BOJIHAS [0 HANPABICHHIO, YpaBHEHUE
KacaTeJIbHOM wiockocty). JuddepeHuupoBaHue HESIBHO 3aJaHHOW (QyHKUuHM. YacTHble
IIPOU3BOIHBIE BBICIINX MOPSIAKOB.

23. HenocpencreenHoe unterpupoBanue. [logsenenue nox 3Hak auddepennnana. 3amMeHa NepeMeHHOM.

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

25. MlHTerprupoBaHie paluoHAIbHBIX Apo0OeH.

26. aTerpupoBanue uppannonaabHocTeil. Teopema UeOnimena.

27. laTerpupoBaHie TPUTOHOMETPUUYECKUX (PYHKITUH.
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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.

HecoGcTBenHbie nHTErpaiisl I poja (¢ 6eCKOHEUHBIME MPEACIaMu).

JIBOMHBIE MHTETPAJIBIL.

3aMeHa MEepeMEHHBbIX B JIBOMHOM HMHTerpase. JIBOHHON MHTErpan B MOJAPHOW CHUCTEME KOOpPAMHAT.
[IpuMeHeHne ABOMHOTO MHTErpasia K PEIICHUI0 TEOMETPHUECKUX U (PU3NIECKUX 3a]1ad.

TpoiiHOHM UHTErpan B J€KapTOBOM CUCTEME KOOPAUHAT.

3amMeHa epeMEHHBIX B TPOMHOM MHTErpaJie: epexo B HMIMHIPUUECKYIO U CPEPUUECKYIO CUCTEMBI
KoopauHart. [IpuiioxeHus TpoiHOro UHTErpaia.

KpuBonunelinpie nHTErpaisl 0o JuinHe Ayru. CBoWCTBa, BEIYUCIEHHUE, TPUMEHEHNE.

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.

JuddepeHunanpHble ypaBHEHUS IEPBOTO MOPSAKA: YPaBHEHUS C Pa3/IesSIOLUIMMUCS I€PEMEHHBIMU;
OJITHOpOIHbIE MU (DhepeHIInaIbHbIC YpaBHEHUS.

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

YpaBHEHMsI BHICIIMX HOPSAKOB, TOMYCKAIOIIME TOHUKEHHUE MOPSIIKA.

Jluneiinsle nud¢epeHIraTbHble YpPaBHEHUS C TOCTOSHHBIMU Kod(¢uimentamu. Haxoxnenue
o01Iero peneHust OAHOPOIHOTO YPaBHEHUS.

Jluneiinsle nuddepeHanbHble ypaBHEHUS C MOCTOSHHBIMU Koddduimentamu. Haxoxnenue
YaCTHOTO pPEIICHUs JIMHEHHOTO0 HEOJHOPOIHOTO ypaBHEHUS IO MPaBOM YacTH CIENHAIBLHOTO BUAA.
MeTto Bapraliiy IPOU3BOJIBHBIX TIOCTOSHHBIX.

CucreMbl nuHENHBIX TudEepeHIMATbHBIX YPAaBHEHUH C MOCTOSHHBIMU KO3 uIMeHTaMu (METO[
UCKJIIOUEHMSI, METO/ DUiiepa).

DOnemMeHTapHble PYHKIIUU KOMILIEKCHOTO IEPEMEHHOTO.

[IpousBoaHas GYHKIMU KOMIUIEKCHOTO MIEPEMEHHOTO.

HuTerpan oT pyHKINN KOMIUIEKCHOTO IEPEMEHHOTO.

Wnterpansuas popmyna Kormm.

Yucnossele psasl. TeopeMbl CpaBHEHUS.

[pusnaku cxopumoctu: Jlanam6epa, Ko, HHTErpaibHbIMH.

3HaKo4epeIyroIIecs psiabl, Tpu3HaK JleloHua.

OyHknmroHaNbHEIE psibl. O6macTh cxomumocTH. [IpusHak Beiepmpacca. 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.

Brruetsl. 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.

[IpuMeHeHue onepalnOHHOr0 UCYUCICHUS K pelIeHnIo Au(epeHIMaIbHbIX YPaBHEHUH U CUCTEM.

Cemectp 3

KombunaTopuxka.

HetictBust Hax coObITUAME. CTaTHCTHYECKOE, KIIACCHYECKOE, TEOMETPUUECKOE OTPEIeTICHUE
BEPOSITHOCTH.
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OCHOBHBIE TEOpPEMA TEOPUN BEPOSATHOCTEH.

®opmyiia nonHou BepositHocTH. Dopmyna baiieca

ITocnenoBaTeabHOCTh HE3aBUCUMBIX OIIBITOB.

JIMCKpETHBIE U HEIIPEPBIBHBIEC CIIY4aHBIC BEJIMUUHBI.

YucnoBble XapaKTEPUCTUKH CIIy4alHBIX BEJIUYHH.

3aKOH paBHOMEPHOro pacnpezaencHusd. IlokazarensHoe 1 HOpMaIbHOE pacIpeNeICHUS.
Xapakrepuctuueckas GyHKLUS.

JIByMEpHBIE Cily4alHbIE BEJIMYMHBI.

IIpenenbHble TEOPEMBI TEOPUHU BEPOSITHOCTEN.

DneMEeHTbl MaTEMAaTUYECKON CTaTUCTUKHU.

ITocTpoeHne nOBEPUTENIBHBIX UHTEPBAJIOB Il [1apaMETPOB PaCIpPEICIICHUS.

Tembl 111 caMOCTOSATEIbHOM PadoThI:
Cemecrtp 1

1.

IIpouenypa opToroHanu3aLuu.

2. JluneitHble MpoCcTpaHCcTBa. ApudMeTHIeCKHEe TPOCTpaHCcTBa. EBKIMIOBHI JIMHEHHBIC TPOCTPAHCTBA.

3. OyHKUMH B IMHEHHBIX TpocTpaHcTBax. KBaapatuunsie ¢popmbl. [IpuBenenne kBaapaTtuaHoi Gopmbl
K IJIaBHBIM OCSM.

4. Tensopsl. Onepanuu HaJ TEH30PAMHU.

5. VYpaBHeHHE TOBEPXHOCTH B IpocTpaHcTBe L{MmmHapruecknue, KOHMUECKUE TOBEPXHOCTH,
MIOBEPXHOCTH BpalllCHUS.

6. MuoxectBa. Onepanuu Haj MHOXecTBaMU. [ paHUIIbI UNCIIOBBIX MHOXKECTB. MoayIb
JICUCTBUTEIILHOI'O YUCIIA.

7. DOnementapHble GYHKIIUU, UX CBOMCTBA U rpaduku. OcHOBHBIC cBoMcTBa PyHKIMK. CloXKHAs U
obpaTtHas QyHKIUH.

8. YwucieHHbIe METObI PELICHUs YPABHEHUI: 3a/1a41 OTAEICHUS KOPHEH; METO IUXOTOMUHU.
YucaeHHbIe METO/IBI PEIICHHS 33a4 00 HHTEPIOJISALUN 3aBUCHMOCTEH.

9. TeomeTpuveckuii © MEXaHUYECKHUIA CMBICI IPOU3BOTHOM.

10. Ilpu3Haky MOCTOSHCTBa U MOHOTOHHOCTH (DYHKIIMH. DKcTpeMyMbl. Hanbombiiee 1 HauMeHblee
3HaueHue (PyHKLHUU Ha OTPE3Ke.

11. BemmykiocTh BBepX 1 BHU3 rpaduka Gpynkuuu. Touku nmepernda.

12. AcumnTotsl. MccnenoBanue GyHKIMHM U TOCTPOCHHE rpaduka.

13. Ilpenen 1 HENPEPHIBHOCTH (PYHKIIUN HECKOIBKHIX TIEPEMEHHBIX.

14. IlpousBogHast MaTpULiA U €€ CTPOEHHUE.

15. ®opmyna Teilsiopa B MHOTOMEPHOM clly4ae.

16. OkctpemyM (yHKIMM HECKOJIBKMX IepeMeHHbIX. HeoOxoaumble U J1OCTaTOYHBIE YCIOBHS
JKCTpEMyMa.

17. Ycnosuslii skcTpeMyM. HanMensbiiee 1 Hanbosbliee 3Ha4eHNs: QYHKIUU B 00JIaCTH.

Cemectp 2

1. IlpuOnkeHHblE BBIYUCICHUS ONPENEICHHOIO HHTerpaja. YucieHHble METOAbl  BBIYHUCICHUS
MHTETPaJIOB C 33/1aHHON TOYHOCTBIO (METO/IbI IPSIMOYTOJIBHUKOB, METO]T TPANelHit).

2. CXOOuMOCTh B CMBICJE TJIaBHOTO 3HaueHHWs. HecoOCTBEHHbIE HWHTErpalibl OT HEOTPaHUYEHHBIX
G yHKIHH.

3. UwucnenHsle MeTob! penieHus 3anaun Kommm 1711 00bIKHOBEHHOTO AU HEepEeHINanbHOIO ypaBHEHUS.

4. JluddepeHnmanbHbIi TUHEHHBIN onepaTop. JIMHEHHO 3aBUCUMBIE M IMHEHHO HE3aBUCUMBbIE CHCTEMBI
¢bynxuii. [Ipumepsr.

5. Omnpenenutens Bponckoro. [loka3areabCTBO pPaBEHCTBA HYJIO OIpenenuTens BpoHckoro s
JUHENHO 3aBUCUMOM cucTeMbl QyHKIMI. Teopema o ToM, 4TO JIJIsl TUHEHHO HE3aBUCUMBIX pEIICHH
OJIHOPOJHOI'O YpaBHEHUS OIIpeNEaUTeNsE BpOHCKOro HE paBeH HYIIIO.

6. IlocnmemoBaTenbHOCTh KOMIUICKCHBIX YKcelN. JInHelHbIe 0TOOpaXkeHUs. Y paBHEHHE 00pa3a KpUBOiA.

7. PaznoxeHue B psA MO OPTOTOHAJIBHBIM (GyHKUMsAM. IloHSATHE O CXOAMMOCTH B CpEeIHEM H
CpPEIHEKBAIPATUYHOM. DKCTPEMATbHOE CBOMCTBO OTPE3KOB psifa Dypre.

8. MHurerpan [Jroamens. CBeneHue 3a1auu K 3a7a4e ¢ HYJIEBBIMH HAYaJbHBIMHU YCIIOBHSMH.
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9. Pemenne uHTErpanbHBIX ypaBHEHHH Boabreppa ¢ siipaMu crienuaisHOTO BUA. Penienne HeKoTophIx
3aJla4 MaTeMaTHIECKOH (PU3UKH.

Cemectp 3

1. Axcuomarnueckoe onpeJieleHue BEpOITHOCTH.

2. Tlortok coOwrtuii. [IpocTeiimmuii MOTOK U €ro CBOKCTBA.

3. ®yHKUHUA OAHOTO CIy4ailHOro aprymMeHTa. MareMaTiueckoe oxuaHue (PyHKIIUU OHOTO
CIIy4allHOTO apryMEHTOB.

4. JluneiiHoe npeobpa3zoBaHue HOPMAJIBbHOM CiTydaiiHON BelnynHbl. KOMIO3UIUsS HOpMaIbHbIX
3aKOHOB PaCIIPEICIICHHUS.

5. ODyHKUHUSA HECKOJIBKUX CIY4YalHBIX apryMEeHTOB. Maremaruueckoe oKuianue (pyHKIUN HECKOJIBKUX
Ciy4yalHbIX aprymeHToB. IIonstue perpeccun. Kpusble perpeccun.

6. CxoxuMocCTH Ha MHOXECTBE ClIy4alHbIX BeIMYMH. CXOIUMOCTH 110 BEPOSTHOCTH.

7. TlonsiTHe O CTaTHCTUYECKOW MPOBEpPKE TUIIOTE3. B3anuMoCBs3b (PU3MKHM, MATEMAaTUKH U

IIporpaMMHupOBaHUs B o6pa60TI<e onbITOB: «CriIaxKuBaHue SKCIICPUMCHTAJIbHBIX 3aBHCHUMOCTEH 1O
MCTOAY HAMMCHBIINX KBAAPATOB»

TeMBbI KypcOBOI0 MPOEKTA: HE IPELYCMOTPEHO

3K33M€HaHHOHHbIe BOIIPOCHI:

Cemectp 1

1. Tlonsarue pyHkimu (061acTh onpeaeaeHus, 00JacTh 3HAYEHUS, CITOCOOBI 3aaHus (YHKITUH,
HEKOTOpPBIE 00IIMEe CBOWCTBA (DYHKIIHH).

2. Jlaiite ompexnenenue nociuenoBatenbHOCTH U e€ mpenena. ChopmyaupyiiTe Teopemsbl 0 Ipeaenax
MOCJIEeI0BATEIBbHOCTEH, CBSI3aHHBIX C apU(PMETHIECKUMU ICHCTBHIMHU.

3. JlaiiTe ompeneneHue IMOCIENOBATENbHOCTH W €€ mpejaena.l'eoMeTpuueckuii CMbICI Tpezena
nocienoBaredbHOCTH. ChopMynmupyidTe TEOpeMbl O HEOOXOAMMBIX YCIOBHSX CYIIECTBOBAHHUS
Ipeiesnia Mnocie10BaTeIbHOCTH.

4. Jlokaxute TeopeMy o llpenene cyMMbl cXoId1UXcs M1OCIE0BATEILHOCTEH.

5. Jlokaxute TeopeMy o [Ipenene npousBeaeHHs CXOIAUINXCS MOCIEA0BATEILHOCTEH.

6. [lalite ompejerneHue IMOCIECIOBATENLHOCTH U €€ Tpenena. beckoHeduHO Maible W OSCKOHEYHO
OoJbIIIMe MOCIE0BATEILHOCTH U UX CBOMCTBA.

7. Haiite ompeneneHue mpeaena (QyHKIMM «HAa s3bIKe O—€ paccyxiaeHuid» . [loscHute
reoMeTpuueckuii cMbich onpeaeneHus. ChopMynupyiTe TeopeMy O €IMHCTBEHHOCTH Ipeiena.

8. TlepmsIii 3amMedaTeIbHBIN TpeIe (C T0Ka3aTEeITHLCTBOM).

9. Bropoii 3aMeuaTenbHbIi pesiesl (OCHOBHBIE HJIEH J0Ka3aTeIbCTBA).

an

10. CaencTBusl BTOPOTO 3aMEYATEIBHOTO Tpefesna (C J0Ka3aTeIbCTBOM).
11. HenpeprIBHOCTH (YyHKLIMHU (1aTh Ba ONpEAETCHUsT HENPEepPBhIBHOCTH (DYHKIMHU, CHOPMYIUPOBATH

HEKOTOPBIE TEOPEMBI O HETIPEPHIBHOCTU (DYHKIUN).

12. Tlonatue ogHocTOpoHHUX TpenenoB. Cdhopmynupyiite TeopemMy O CYIIECTBOBAaHHH Ipenaena

(GYHKIIMM B TOUKE.

13. Pa3pbiBbl GyHKIMH U UX KITacCH(PUKALIKS.
14. beckoneyHo Manble U OeckoHeyHO Ooibiine ¢GyHKIuU. CBoiicTBa OECKOHEYHO MallbIX U

0eCKOHEUHO O0IBIINX (HYHKIUH.

15. CpaBHeHue OECKOHEUHO MaslbIX U OeckoHeuHO Ooibmux ¢yHkiui. IloHdTue rinaBHON YacTu

0€eCKOHEUHO Mol (PyHKIHUH.

16. 3anumuTe TaONHIy SKBUBAJCHTHBIX OCCKOHEYHO MAJBIX (YHKITUH U JOKA)XKUTE CBOICTBO:

“Bemu < (x)~B(x),a B(x)~y(x),mo ...”

17. Onpenenenue npon3BoaHoi ¢pynkmmn y=f(X). Joxaxurte mo omnpeaenennio (sinx ) = cosx.
18. 3anmmuTe ompeneneHue npouspoxHoit Gpynkuun Y=Ff(X). Jlokaxure 1o onpenenennto (logyx) =

1

xina’
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Onpenenenue npon3poaHoi Gpynkmn y=Ff(X). Jokxaxure o onpenenenuo (a*) = a*Ina.
3anummTe omnpeneneHue mponsogHoi (Gynkmun Y=Ff(X). Joxaxurte mo ompeneneruio (x") =
nx™ 1,

IpousBoaHas oT o6partHoit Gpynkiuu. Beisemute hopmyny (arcsinx)’.

TpoussoaHas oT o6patHoil Gynkiuu. Beisenute Gopmyny (arctgx)’.

['eomeTpuueckuii cmbich Tpou3BoAHON U AuddepeHnuana.

TIpou3BofHAs CTeMeHHO-TIoKa3aTenbHoi  (pynkmun Y = u(x)"®. Merox norapugMudgeckoro
Qg QepeHIpoBaHus.

Juddepenunan yucioBoil GyHKIIMM YHCIOBOrO aprymenrta (ompeneieHue auddepeHuupyeMoit
dbyaKIMM, onpenencHue quddepeHimana, 18a cBoicTea quddepeHnuana, cpsa3b auddepennnana
C TIPOU3BOTHOMN).

[Nonsitue muddepeHnmana BeICIIETo MopsaKa GYHKIMH OJHON TIEpEeMEHHOU (ompeeieHue,
¢dopmyna uid BeruucieHus). @opMyiisl AU GepeHIanoB BEICIIET0 MOpsAaKa OT CyMMbl U
MIPOU3BEICHHUSI.

[paBuno Jlonutans ( GopMynupoOBKa TEOpEM, PaCKPBITHE pa3IMYHBIX TUIIOB HEONPEAEICHHOCTEH,
JIOCTOWHCTBA U HEIOCTATKH MPABHIIA).

[NapameTpuuecku 3aaHHble QyHKIMU U UX 1UpdepeHInpoBaHUE.

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

®opmyma Teiinopa. [onyunre hopmyny Maknopena uis pyHKImiA e”, sin x, cos x.

AcumnToTsl rpaduka (yHKIHU U UX OTBICKaHUE (OTIpe/ieNieHne, BUbl aCUMIITOT, BBIBOA (hopMys
TSl HAXOXKJICHUST mapametpos K, b ).

YacTHble MPOU3BOJHBIE (ONpe/AeieHne B Clydae JIByX MEPEMEHHBIX, B Cllyyae N MEpPEeMEHHbIX,
MIPaBWJIO OTHICKAHUS).

IIpou3BoIHBIE BBICHIMX MOPAIKOB (PYHKIIUHM MHOTUX MIEPEMEHHBIX.

[NonsTie muddepenmana GyHKIUH MHOTUX IEPEMEHHBIX.

JuddepeHnmansl BHICIINX MOPAAKOB QYHKIIMM MHOTHX EPEMEHHBIX.

[Ipown3sBoHAas 11O HANIPABICHHUIO U TPAJAUEHT (OIIPEICIICHNUs, BBEIUMCIICHUE, CBOWCTBA).
[lepBooOpasznas QyHkiuu. DPuU3MUeckHidi M TEOMETPUUECKUI CMBICHI 3aJaud  OTBICKAHUSA
nepBoobpazHoi. Heonpenenenusiit uuterpan. CBoicTBa HEOMPEAEIEHHOTO HHTErpaa.

WurterpupoBanue no vactaM. Jlokaxkure GopMylly HHTETPUPOBAHMS MO YacTsM. lIpakTudyeckuit
cMbIch MeToa. [IpuBennuTe mpuMepsl KJIACCOB HHTETPAIOB, K KOTOPHIM MPUMEHHM METO/I.

o . A A Mx+N 2
WuTterpupoBanue npocreimux apodei: — (p” — 49 <0).

x—a’ (x —a)k 'x2+px+q

IIpuMepsbl IK3aMeHALMOHHBIX OMJIETOB

BWIET 1

1. IlepBbIif 3aMedaTeNnbHBIN Ipeaen (C 10Ka3aTeIbCTBOM).
2. YacTHbIe TPOU3BOAHBIC (OIIPEACICHHE B CIydae BYX EPEMEHHBIX, B ClIydae N IEPEMEHHBIX, MPABHJIIO OTHICKAHUS).

3. Beruucimure lim,_,q

4. Haliqute 4acTHBIE TPOM3BOIHBIE IEPBOTO U BTOPOro mopsakos z(x,y) =

1-cos6x?

sin*x
XY
Yy x
BUJIET 2

1. 3anummTe TabNUIly SKBUBAICHTHBIX OECKOHEUHO MajbIX QYHKIMI ¥ JoKaxuTe cBoHcTBO: “Ecmm
o (x)~B(x),a p(x)~y(x),mo...”
2. [onsarue muddepernnana BEICIIETO MopsAAKa QyHKINH OJHOM MepeMeHHOH (ompenenenue, GopMyna I BEIYUCICHHS).
Dopmyinsl qudhepeHnnanoB BEICHIEro Mopsiika OT CYMMbl M IPOU3BEACHHSL.
1

2X+1

3. CymiecTByeT 1 mpenen lim, o7

3x+1

4. HaitnuTe mpon3BoaHy0 y = In (tg g) — ctgvx

BWIET 3

1. ﬂaﬁTe OIMPCACICHUC MOCIICA0BATCIILHOCTHU U eé mnpeacia. BeckoneuHo Masblie U O€CKOHEYHO OOJIBIINE TIOCICA0BATEIHBHOCTH

M UX CBOMCTBA.
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. L A
2. UnterpupoBanue npocteininx qpodei: —

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

A Mx+N
x—-a’ (x —a)k 'x2+px+q
2

(p? —4q < 0).

4. Beruucnure lim,,_,, V4n? + 8n — 2n

Cemectp 2

N o ogkrwbdpE

o

10.

11.

12.
13.
14.
15.
16.

17.
18.

19.

20.

21.
22.

23.

24.

25.
26.

27.
28.

29.
30.
31.
32.
33.
34.
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JlaTb onpeniesieHre NHTETPAIbHOM CYMMBI U ONIPEACIIEHHOIO HHTErpaa.
CBoiicTBa ONpeieIEeHHOr0 UHTErpaja, BbIpaKEHHbIE PABEHCTBAMHU.
CBolicTBa ONpEAEIEHHOr0 UHTErpaja, BEIpaKCHHbIE HEPABEHCTBAMHU
3aMeHa MepeMEeHHBIX B ONPEIEIIEHHOM UHTErpaje.

HoxkazarenbctBo popmyinsl HeroTona-Jleitbuuma.

dopMyIia HHTETPUPOBAHMS 110 YACTSAM IS ONIPEEIIEHHOT O UHTETpaJa.

0
dx
Hecob6cTBenHbIe nHTErpaibl epBoro pojaa. Ilpusnaku cpaBHeHus. VMccnemnoBanue MHTETrpasa I —.
X
a

VYcnoBHas u abCONMIOTHASI CXOUMOCTb.

Brruncnenue miomasei B 1€KapTOBBIX U MOJSIPHBIX KOOPJAUHATAX.

Boruucnenue JJIMHBI KPUBOHM B ICKAPTOBBIX U MOJIIPHBIX KOOPAUHATAX.

JuddepeHnmansuple  ypaBHEHHs MEpPBOTO MOpsiAKa, WX (OpMBI 3amucH W TeOMETpUdecKas
UHTEPIpETaLHs.

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

€IMHCTBEHHOCTH pelieHus 3anaun Komm.

[TonsiTue 061IeT0, YaCTHOTO U 0COOOTO PEIICHUS.

YpaBHEHHUSI ¢ pa3AeNAIOIUMUCS IEPEMEHHBIMU, OJTHOPO/IHBIE YPABHEHHUS.

VYpaBHeHUs B IOJNHBIX AU depeHnmanax.

JInnHeliHble ypaBHEHMsI IEPBOTO MOPsAKA, ypaBHEHUs bepHyu.

[locranoBka 3anaun Komm nis ypaBHeHust N-ro nopsiaka. GopMyaupoBKa TEOPEMbI CYIIECTBOBAHUS
U equHCTBeHHOCTH. [loHsATHE 00111eTO pereHus.

YpaBHEeHHsI BHICHIMX HOPSAIKOB, TOMYCKAIOIINE TOHWKEHUE MOPSIIKA.

OOuwmii BUA HEOTHOPOJIHBIX JIMHEHHBIX M OJHOPOJIHBIX ypaBHEHMH N-ro mopsnaka. CpoiicTBa
peIIeHUI OTHOPOAHOTO JJUHEUHOTO YPABHEHUS.

[onsiTe ¢GyHIaMEHTATBHONW CHCTEMBI PEIICHUI OJHOPOIHOrO YpaBHEHHs. Teopema O CTPYKType
0011ero pemeHns 0JHOPOJHOIO JINHEHHOr0 ypaBHEHMS.

Otpickanune (yHAAMEHTAIBHOW CHCTEMBI PELICHUH M OOIEro peueHus OJHOPOIHOTO YpPaBHEHUS C
MOCTOSTHHBIMH KO3 UTTHUSHTaMH.

Teopema o CTpyKType 00IIero peneHus HeOAHOPOAHOTO JMHEHHOTO ypaBHEHUS N-TO MOPSIKA.
Meton BapuanuM NPOU3BOJIBHBIX IOCTOSIHHBIX [UJIi HEOJHOPOAHOIO JMHEWHOIO ypaBHEHUs N-TO
HopsKa.

[Tog0Oop YacTHBIX perIeHuii HEOJHOPOAHOTO JIMHEHHOIO YpaBHEHHs € MPaBOW YacThIO CHELUATIBHOTO
BUJIA.

MartpuuHnas ¢opma 3aIMCH CUCTEM JUHEWHBIX nAuddepeHunanbHblX ypaHeHui. [lonstue pemenus
cucteMbl. CTpyKTypa 0OIIEeTo pemeH st CUCTEMbI OTHOPOIHBIX YPaBHEHHH.

MeToabl MHTETPUPOBAHUS CUCTEM JIMHEHHBIX AU depeHnanbHbIX YpaBHEHUH N-T0 MopsaKa.

MeTtox Bapuanyi TPOU3BOJIBHBIX IOCTOSIHHBIX [UIS CHCTEM JIMHEHHBIX auddepeHnnanbHbIX
YPaBHEHUH N-ro NOpsKa.

[lonsiTue nnTerpana no Gurype, OpueHTUPOBAHHON MOBEPXHOCTH.

Brruncnenue 1BOMHOrO MHTErpaja B JAEKapTOBBIX KOOpAMHATaX. ['eoMeTprueckuil CMbICI ABOWHOTO
MHTErpaa.

3aMeHa IEpEMEHHBIX B IBOMHOM HHTErpaie. J{BOMHONW MHTETpal B MOJISIPHBIX KOOPAWHATAX.

TpoKHOM UHTErpall B JEKAPTOBBIX KOOPJAUHATAX.

3amMeHa epeMeHHbIX B TpoitHOM uHTerpasne. Llunuuapudeckas u cepuyeckas CUCTEMbl KOOPIUHAT.
Brrunciienue KpUBOJIMHENHBIX HHTErPAJIOB IIEPBOTO POAA.

Brruncnenue KpMBOJIMHENHBIX HHTETPAJIOB BTOPOTO POAa.

BoruncnurensHas Gopmyina 1uisi TOBEpXHOCTHOTO MHTErpajia EPBOT0 poAa.
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35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.
48.

49.
50.

51.
52.

53.
54.
55.
56.
57.
58.

59.
60.
61.
62.

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

70.

71.

72.

73.
74,
75.
76.

77.

BeruucnurensHas popmyiia a1 TOBEPXHOCTHOI'O MHTETpajia BTOPOTo poJia.

Wuterpansubie popmynst: I'puna, Ctokca, OcTporpaackoro.

Teopembl 00 ycI0BUSAX HE3aBUCUMOCTH KPUBOJUHEWHBIX MHTETPAJIOB OT IyTH MHTETPUPOBAHUSI.
IlonsTue nossa. BekropHsle TMHUN.

IToTOK BEKTOPHOIO NOJIS Yepe3 MOBEPXHOCT U €r0 BBIYUCIICHNUE.

JIMBEpTEHIs BEKTOPHOTO TOJIS ¥ €€ (PU3NUECKUI CMBICIT.

[Mupkynauus BeKTOpHOro noss. PaboTa BeKTOpHOIr0 1OJIs BIOJIb KPUBOIA.

Porop BekTOpHOTO 1OJIA.

ITorenunansuble 0. OTHICKaHUE OTEHIUAIIA MTOJIS.

Bekropnas gopma 3amucu popmyn Ctokca u Octporpaackoro. x pusnyeckuii cMbIci.
Onepanyy Ha MHOKECTBE KOMIUIEKCHBIX yHcel (IoKa3aTenbHast pyHKIMs, Jorapudm KOMILIEKCHOTO
4uClia, BO3BEACHUE B KOMIUIEKCHYIO CTEIIEHb)

Yenosus quddepenppyeMocty GyHkuuu B Touke (ycnosus Komm-Pumana ¢ qokazarenbcTBoM)
Teopema 00 yciI0BUH, SKBUBaJICHTHOM ycioBusiM Komu-Pumana.

Ananutnueckue QyHKIuM. BoccraHoBIeHHE aHAIMTHYECKOM (DYHKIIMU 1O €€ JeHCTBUTEILHON W
MHUMOM yacTH (ypaBHeHue Jlamnaca, rapMOHMYECKHE CONPSKEHHbIE (DYHKITHH)

Teopema Komu 11 onHocBsizHOM obnactu. Teopema Komu /11 MHOTOCBSI3HO# 00acTu.
Wnrerpanbhas popmyna Komm (6e3 nokasatenbcrsa). Teopema 0 MPOU3BOJHBIX BBICHIMX HOPSIKOB
oT a”HanmuTH4Yeckor ¢pyHkuuu. Cinencraue (63 10Ka3aTeNbCTBA).

AOGCONI0OTHAs U YCIIOBHAS CXOAMMOCTb YHCIIOBBIX PSIOB.

ITpusHak cpaBHEHUs aOCOMOTHON CXOJUMOCTH B KOHEUHOH (opMe, IpeieNIbHbIN MPU3HAK
CpPaBHEHHS.

[Tpuznak JlanamOepa B npeaensHol ¢popme

[Tpuznak Komwu B npenensHOM hopme.

WuTerpansublil npuszHak Komm.

[Tpuznak JleiOuuia nis 3HaKouepeayromuxcs psaaoB. OneHka octaTka pssa.
OyHKIMOHAIBHBIN psall. CX0IUMOCTh (PYHKIIMOHAIBHOTO Psa.

PaBHOMEpHas cxoauMOCTh (PYHKIIMOHATIBHOTO psifa. JlocTaTouHbl MpU3HAK PaBHOMEPHOU
CXOJIUMOCTHU (PYHKIIMOHAIBHOTO Psijia

[Tonsitue crenennoro psaa. O6JacTh CXOIUMOCTH CTENIEHHOTO psia. Teopema Abens.

Teopema enuHcTBeHHOCTH psifa Teitnopa. Ilpuemsl paznoxenus GyHkuuid B psaasl Teitnopa.
Hynu ananutnyeckoit ¢yHKIHMH.

Psin Jlopana. O6macts cxoqumocti. CHopMyarpoBaTh TEOPEMY O pa3iokKEeHUN QYHKINHU B P
Jlopana.

Psin Jlopana B okpeCTHOCTH OECKOHEUHOCTH. XapaKTep TOUKA OECKOHEUHOCTH.

[TonsiTue 0co6oit TOUKH, U30IUPOBAHHOM 0c000M ToukH. Knaccudukarus ocoObIX TOUEK.
Onpenenenue BerueTa. BeiBecT (popMyiy It BBIUMCIICHHUS BBIYETA B IIPOCTOM TOJIOCE.
Onpenenenue BelueTa. BeiBecT popMyiy Ui BEIUMCIIEHUS BbIYETA B KPATHOM IOJIIOCE.

Bbrder B 0€CKOHEUHO YIaIeHHOM TOYKE.

Jlokazate TeopeMy o Buje psiaa JIopaHa B OKPECTHOCTH YCTPAaHUMOM 0COOOM TOUKH.

OcHOBHasl TeopeMa TEOPUU BBIYETOB U €€ CIIEACTBHUE.

2

Brruucnenue uHTETpaIoB BUaA JR(COS X,sin x)dx HPH MOMOIIH TEOPHUH BBIYETOB.
0

Brruucienne HeCOOCTBEHHBIX HWHTCIpaJIOB BUa J' f (X)dX I[IpU NMMOMOIIH TCOPHUU BBIYCTOB.

-0

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

Psan @ypoe. Psan ®ypbe mu1st 4eTHOM M HedeTHOW (DyHKIIHY.

KommekcHas ¢opma psana Oypee, ero GuznuecKkuit CMbICT.

[Ipeo6pa3zosanue Jlamnaca. [loHsTHS OpUrHHaza U U300pa>keHUs

CoiicTBa npeobpazoBanus Jlamnaca: CBOWCTBO TUHEHHOCTH, TeOpeMa MOA00Hs, TeopemMa

3amna3 bIBaHMs.

CoiicTBa npeobpazoBanus Jlamnnaca: UHTErpUPOBAHKUE OPUTHHAIA, HHTETPUPOBAHKUE U300paKEHHUSI.
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78. CpoiicTBa mpeoOpa3oBanus Jlamnaca: Teopema cMemeHus, TuppepeHInpoBaHNe OPUTHHATA

79. CoiictBa npeoOpazoBanust Jlammaca: nuddepeHnnpoBanmne n300paxeHusI, HHTETPUPOBAHUE
OpHTHHAJA.

80. Pemenne nuddepeHnnanbHpIX ypaBHEHHH U CHCTEM ONEPALMOHHBIM METOIOM.

IIpuMepsbl 3K3aMeHANMOHHBIX OMJICTOB

BWIET 1
1. Omnpenenenue HecobcTBeHHOTrO MHTErpana I pona. 'eomerpudeckuii cmpici. JloctaTrounble Npu3Haku cxoauMocTH (0e3
JI0OKa3aTenbCcTBa). AOCOIOTHAS CXOIUMOCTbD.
2. JuddepeHuunanbHble ypaBHEHUS C Pa3JCISIFOLIMMUCS NIepEMEHHBIMU.

2
3. Haiinure pemenne 3anaun Komm  y'+ —y = X3, y(l) = —%.
X

x =10cos’t,

4. Haiigute IIUHY IyTH KPUBOI .
y=10sin’t, 0<t<Z,

Cemectp 3
1. YTo HA3BIBAIOT OMBITOM?
2. Uro Ha3bIBatOT cOObITHEM?
3. Kakoe coObITHE Ha3bIBaIOT JOCTOBEPHBIM B IAHHOM OTIbITE?
4. Kakoe coOpITHE Ha3bIBaIOT HEBO3MOYKHBIM B JAHHOM OTIBITE?
5. Kakoe coObITHE Ha3bIBAIOT CIIyYailHBIM B IaHHOM OIIbITE?
6. Kakwe coObITHST Ha3BIBAIOT HECOBMECTHBIMU B TAHHOM OTIBITE?
7. Kakue coOpITHS Ha3bIBAIOT COBMECTHBIMU B IaHHOM OIIBITE?
8. Kakwe coOBITHSI CYUTAIOT PABHOBO3MOYKHBIMHU B JTAHHOM OTIBITE?
9. UTo Ha3bIBAIOT MMOJHOW TPYNION COOBITHIA?
10. Yto Ha3BIBAIOT AJIEMEHTAPHBIM UCXOA0M?
11.  Kakwue sneMeHTapHbIE HCXO/Ibl Ha3BIBAIOT OJArONPHUATCTBYIOUMMH JAHHOMY COOBITHIO?
12.  Yro mpexacrasusieT coO0# MOJIHAS TPYITA COOBITUN TTPH TOI0OPAChIBAHUH OJTHONH MOHETHI?
13. Yro mpencraBinsieT cobo0il mosiHas rpymmna coObITHI MPH MOI0PaCkIBAHUH JIBYX MOHET?
14.  Yto Ha3BIBAIOT BEPOSTHOCTHIO COOBITHS?
15.  Yemy paBHa BEpOSTHOCTH JOCTOBEPHOT'O COOBITHS?
16.  UYemy paBHA BEpOATHOCTH HEBO3MOXKHOTO COOBITHS?
17. B kakux mpejenax 3akil04eHa BEPOSITHOCTh CIIy4ailHOTO cOOBITHSA?
18. B kakux npezenax 3akiaroueHa BEPOSITHOCTD JTHO00TO COOBITHS?
19.  Kakoe ompeneneHue BepoSTHOCTH HA3bIBAIOT KJIACCHYECKUM?
20.  Tlo kaxoii popmysie BBIYUCIAIOT YUCIO MEPECTAHOBOK U3 N Pa3IMUHBIX JIEMEHTOB?

21.  Tlo kakoii GopMyse BBIYUCISIOT YHCIO Pa3MEIICHHH M3 N pa3jIMYHBIX JJIEMEHTOB MO K
3J1€MEHTOB?
22.  Tlo xako#i ¢opMysie BEIYUCIAIOT YUCIO COYETAaHUHM U3 N 3JIEMEHTOB 110 k 371eMeHToB?
23.  Tlo kakoil GopmMmyne BBIYHCISAIOT YUCIIO NIEPECTAHOBOK M3 N 3JIEMEHTOB, €CJIM HEKOTOPbIE
AJIEMEHTHI IOBTOPSIOTCA?
24.  Kakoii popMyIioii onpeienseTcss YUCca0 pa3MeIleHnit 1Mo K 3IeMEHTOB ¢ MOBTOPSHUSIMU
13 N 37IEMEHTOB ?
25.  Kaxoii opmysoli onpenensieTcss YUciIo COUeTaHUH ¢ MOBTOPEHHUSMH U3 N 3JIIEMEHTOB 110
k anemeHnToB?
26.  Yro Takoe 4acToTa cOOBITUS?
27.  Uemy paBHa 4acTOTa JOCTOBEPHOTO COOBITHS?
28.  Uemy paBHa 4acTOTa HEBO3MOXHOTO COOBITHS?
29. B kakux mpezenax 3aKII0YeHA YACTOTA CIyYaHHOTO COOBITHS?
30.  Yemy paBHa 4yaCTOTa CyMMbI JByX HECOBMECTHBIX COOBITHIA?
31.  Kakoe omnpeeneHne BEpOITHOCTH HAa3bIBAIOT CTATHCTHYCCKUAM ?
aAA
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32. Kak onpenensiercs reomerpuyeckasi BEpoSATHOCTb B 001IeM cirydae?

33.  Kak ompenensercst reoMeTpudeckas BEpOSTHOCTh B IPOCTPAHCTBEHHOM cirydae?

34.  Kak ompenensercst reoMeTpu4ecKas BEpOsITHOCTb B INIOCKOM citydyae?

35.  Kak ompenensercsi reoMeTpuieckas BEpOSTHOCTh B JMHEHHOM cirydae?

36.  IIpuBenute cOOCTBEHHBIN NPUMEP HA TEOMETPUUECKYIO BEPOSTHOCTH?

37.  Yrto Ha3BIBAIOT CYMMOH, UK O0BEAMHEHUEM, ABYX COOBITHII?

38.  Uro Ha3BIBAIOT POU3BEJIEHUEM, WIN IIEPECEUEHHUEM, IBYX COOBITUI?

39.  UYemy paBHa BEpOSTHOCTb CyMMBI IBYX cOOBITHII? ChHOpMYIHpYyHTE TEOpEMY U JOKAKHUTE
ee.

40.  Yemy paBHA BEpOSITHOCTb CYMMBI IByX HECOBMECTHBIX COOBITHIA?

41.  Cdopmynupyiite TeOpeMy O BEpOATHOCTH CYMMbI N HECOBMECTHBIX COOBITHH.

42.  UYemy paBHA cCymMMa BEpOSITHOCTEH COOBITHI, 00OPa3yIONINX MOIHYIO TPYIITY?

43.  Yemy paBHa CyMMa BEPOATHOCTEH MPOTUBOIIOJIOKHBIX COOBITHIA?

44.  Chopmynupyiite TeOpeMy O BEpOSATHOCTH MPOU3BEICHUS IBYX COOBITHH.

45.  Kak omnpenensercss He3aBUCUMOCTD JIBYX COOBITHI?

46.  Yemy paBHa BEepOSITHOCTH IIPOU3BEICHUS JIBYX HE3aBUCHUMBIX COOBITHIA?

47.  Cdopmynupyiite TeOpeMy O BEpOSITHOCTH NMPOU3BEACHHUST N COOBITUI.

48.  Kak ompenensercsi HE3aBHCUMOCTb N COOBITHIA?

49.  Yemy paBHa BEpOSITHOCTb IPOU3BEACHUS N HE3aBUCUMBIX COOBITHI?

50. Kak HaliTH BEpOSATHOCTH TOSBICHUS XOTsA ObI OJHOTO M3 N HE3aBUCHUMBIX COOBITHH,
UMEIOIIUX OJINHAKOBbBIE BEPOSATHOCTHU?

51.  BrBemute (opmyiy HOJHON BEPOSATHOCTH.

52.  BriBeaure ¢opmyisl baiieca.

53.  Uro Ha3BIBAIOT CIy4aifHOW BETHMUUHOMN ?

54.  Kakyro BeIMYUHY Ha3bIBAIOT IUCKPETHOM CITydaifHON BEIMYMHON?

55.  Kakyro Benn4ynHy Ha3bIBalOT HEMPEPHIBHOM ClydallHOM BETUYMHOMN ?

56.  Urto Ha3BIBAIOT 3aKOHOM paclpe/ieeHus IUCKPETHOM CITydaifHON BEIMYUHBI?

57.  Kak 3ajmaror 3aKoH pacnpeneieHHs] IUCKPEeTHOW ciyyalHOW BENMYUHBI, MPUHUMAIOIIECH
KOHEYHOE MHOXECTBO 3HAUEHUI?

58.  Uro Ha3bIBAIOT MHOTOYT'OJLHUKOM pacIpeecHus ?

59.  Kak ompenensercst pyHKIHS pacrpeieieHus CIyqaiiHOi BeTHUuHbI X?

60.  Kakue apyrue Ha3BaHUS HUCTIOIB3YIOT IS YHKIIUU pacpeaesICHHs?

61. Kak ¢ momomipio GyHKIUH pacipe/esieHUs] BEBIYUCIUTD BEPOSITHOCTD TOTO, UTO CIy4aiiHas
BennurHa X MPUMET 3HAUYEHUs U3 MHTepBaia (a;b)?

62.  Kakumu cBoiictBaMu o6sazaet GyHKIUS pacupeeseHus CIIydaifHON BEeIMYUHBI X 7

63.  Kakoii Bua umeeT rpaduk GyHKITUU pacpeneneHus?

64. UYemy paBHa BEpOSTHOCTH TOTO, YTO HEMPEPBIBHAS CIydyaiiHas BeJIWYMHA X TPUMET OJIHO,
3aJJaHHOE ONpeJiesIeHHOE 3HaueHue?

65. SBmsercs nM HENpepbIBHOM (YHKLUS paclpenesieHus] Uil JUCKPETHOW CiydaitHOM
BEJIMYUHBI?

66.  UTo Ha3BIBAIOT IIOTHOCTHIO pacHpeeNiCHUs CITydyailHON BETNYUHBI?

67. Kak no-npyromy Ha3blBalOT INIOTHOCTb PacIpeieIeHus?

68. Kaxk Ha3pIBalOT rpaiK IMIOTHOCTH PacIpeeIeHus?

69. Kak ¢ momoupio MIOTHOCTU pacHpeiesieHus HAaWTH BEpOSTHOCTH IMOMaJaHHs 3HAYCHUH
ciy4aiiHOW BenuuHbl X B HHTEepBa (a;h)?

70.  Kakue cBOCTBa UMEET IUIOTHOCTH paclpeeneHus?

71.  Kak Belpaxkaercsa QpyHKIUS pacrpeaeseHus] yepes3 IIOTHOCTh pacrpeaeaeHus ?

72.  Kak BbIpakaeTcs IUIOTHOCTH paclipeiesieHus uepe3 (pyHKIMIo pacrpeneneHus?

73.  Kak ompenensiercss MaTeMaTHUECKOE OXHIAHWE  JUCKPETHOH CIy4ailHOW BEITHMYWHBI,
PUHUMAIOILEN KOHEUHOE MHOXKECTBO 3HAYEHUN?

74. Kakue npyrue Ha3BaHUS HCHOJB3YIOT JUIsi MaTEMAaTHYECKOro oxuaaHusa? Yem
OOBSICHAIOTCS 3TH Ha3BaHUs?

75.  Kak onpenenseTcss MaTeMaTUYECKOe OKHJIaHUE HENPEPBHIBHOW CIIy4alHOM BEJTMYUHBI, BCE
3Ha4YeHUs1 KOTOPOH MpHHAIekKAT OECKOHEUHOMY IPOMEKYTKY?
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76.  KaxoBbl CBOICTBa MaTeMaTHYECKOTO OXKUIAHUS CITy4yaltHOW BEJTMUMHBI?

77. KakxoMmy yCJOBHIO JOJDKHBI YIOBIIETBOPATH CIydailHbIe BEeIMUMHBI X M Y , YTOOBI
BBIMOJTHAIOCH cBOMcTBO M[XY]=M[X]M[Y]?

78.  Uro Ha3BIBAIOT OTKIOHEHHUEM CITy4ailHOI BETMYMHBI OT €€ MaTEMAaTUIECKOTO OXKHIaHHS?

79.  Yemy paBHO MaTeMaTHYEeCKOE 0>KUJIAHUE OTKJIOHEHHUs?

80.  Kak ompenensiercst mucniepcHs CirydyailHON BeTMYUHBI?

81l.  Yro xapakTepu3yeT AUCTIEPCHS CIIyIalHOW BEIIMYUHBI?

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

83.  CaoiicTBa AMCIEPCUU CITy4yallHOW BEJIMYUHBI (C JOKA3aTEILCTBOM).

84.  3anmmute GopmMyay UL TUCTIEPCHH JUCKPETHOM CITydaifHOW BEJTMYMHBI.

85. 3anumute GopMyy Ui TUCTIEPCUN HEMPEPBHIBHOM CIydallHOM BEJIMYMHBI.

86. Uro Takoe cpemHee KBaapaThieckoe OTKIOHeHHe? Kakyioo pa3sMepHOCTh HMEeT 3Ta
BeJIMYMHA?

87. Uemy paBHO MaTeMaTHYECKOE OXXHUJAHHE CPEIHEr0 apu(METHUECKOro N HE3aBUCHMBIX
OJIMHAKOBO PacIpeIeICHHbIX CIIy4alHbIX BEJIUYUH?

88. Uemy paBHa &aucmepcusi CpeIHEro apupMEeTHYecKoro N  HE3aBUCUMBIX OJMHAKOBO
pacnpeeNIeHHbIX CITy4aliHbIX BEJIUYNH?

89.  Uro Ha3bIBAIOT HAYAJILHBIM MOMEHTOM k-T0 MopsiIka Ciry4aifHOH BeTHIruHBI?

90. Ilo xakoil ¢opmyae BBIUYHUCISIIOT HAYalbHBIH MOMEHT K-ro mopsjaka TUCKPETHOU
CITy4aifHOM BEJIMYUHBI?

91. Kakoii Qopmynoii onpeznensercs HayaJbHBIK MOMEHT K-ro TOpsKka HENnpepbIBHON
CITy4aifHOM BEJIMYMHBI?

92.  Uro Ha3bIBAIOT LIEHTPAJIbHBIM MOMEHTOM K-TO MOpsi/ika cirydyailHON BeTMYUHBI?

93. TIlo kakoii (opmyre BBIYHUCISIOT IEHTPAIBHBIHK MOMEHT k-ro mopsaka IUCKPEeTHOU
CJIy4aliHOM BETNYUHbI?

94. Kaxoii ¢opmysnoi ompenenseTcsi NEHTPAIbHBIA MOMEHT k-ro mopsika HempephIBHON
CJIy4aliHOM BETMYUHbI?

95.  Uemy paBHBI HaYaJIbHBIE MOMEHTHI: HYJIEBOTO TTOPSIKA, TIEPBOTO TIOPsiAKa?

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

97.  Yro xapakTtepusyeT K03 (PHUIIMEHT aCCUMETPUU CIIyIalHON BETUIHHBI?

98.  UYto xapakTepu3yeT dKCIIeCC CIydyailHON BETUINHBI?

99.  Uemy paBeH dKCLECC CIIy4aifHOW BEJIMYMHBI, PACIIPENICIIEHHON TI0 HOPMAJIbHOMY 3aKOHY?

100. Yo Takoe xapakTtepuctudeckas (GpyHKims?

101. KaxoBa CBSI3b MEXIY XapaKTePUCTUUECKON (PYHKITMEH U TIIOTHOCTBIO PACIIpEIeIeHUs ?

102. Yto Ha3wIBAIOT KYMYJISIHTHOU (pyHIIMEH?

103. CpoiicTBa XapakTepuCTUICCKON PYHKIINH (C TOKA3aTEITHCTBOM).

104. Yo Takoe nByMepHas ciaydaiiHas BeIuyuHa?

105. Kakwue npyrue Ha3BaHUS UCTIONB3YIOT JUIsl IBYMEPHOH CITy4aifHOM BETHUUHBI?

106. Yto Takoe 3aKOH pacupeaeacHuUs] JUCKPETHOW TBYMEPHOM CITyIaitHONW BETUYUHBI?

107. B kakoM BHWJE€ MOXHO 3amUcaTh 3aKOH pACHpPEICIICHUs JTUCKPETHON JIBYMEpPHOM
CITy4aiiHOM BEJTUYMHBI?

108. Kak, 3Has 3aKOH pacrpeneneHus] JTUCKPETHON JBYMEPHOM CilydaifHOH BENUYWHBI, HAUTH
3aKOHBI PacIpeIeICHHs COCTABIISIOMNX ?

109. Kakum o6pa3zom 1o TabJwIe COBMECTHOTO PACTIPEICICHUS ABYX JUCKPETHBIX CIyYaifHBIX
BEJIMYMH MOXXHO BBIUYMCIIUTH MAaTE€MaTHYECKOE OKHIAHUE M JUCHEPCHUI0 KaKIOW H3 3THUX
BEJIMYMH?

110. Yro Ha3bIBAIOT YCIOBHBIM 3aKOHOM paclpeeeHnsl TUCKPETHON Cy4alHOW BETMUMHBI X
pu Y=Yy ?

111. Kak ycloBHBIH 3aKOH pacnpe/iesieHust CBA3aH ¢ 0€3yCIOBHBIM 3aKOHOM?

112. Kak ompeaensercst GyHKIUS pacipeesieHUs] IBYMEPHOU CITydaliHON BEJTUYHHBI?

113. KaxoBbI cBoiicTBa (YHKIIMU pacHpeIesieH s JBYMEPHOH CIy4aiiHON| BETMYHHBI?

114. Kak ompeaenseTcs IIIOTHOCTh PaCIpeICIICHUs IBYMEPHOU CITy9aifHON BETUYUHBI?
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115. Kak BbIpaxkaercs (yHKLUUS pacupelesieHHsl JByMEPHOM ciy4yaiiHOM BeIMUYUHBI uepes ee
IJIOTHOCTH pacupeesieHus?

116. TIlo xakum (popMysaM MOKHO BBIYUCINUTH BEPOSITHOCTb MONAJaHUS 3HAUYCHUH ABYMEPHOM
CIIy4aifHOH BEJINYMHBI B 3aJaHHBINA IPSIMOYTOJIbHUK?

117. Tlo xaxoii ¢opmysne MOKHO BBIUHCIUTH BEPOATHOCTb MONAJaHUS 3HAUYEHUH JBYMEPHOIl
CIIy4aifHOHM BEJIMYMHBI B 3aJJaHHYIO 00J1aCTh?

118. Kak onpenesnsercst He3aBUCUMOCTb JIBYX CIyYalHBIX BEJIMYUH?

119. Kak BeIpakaeTcss HEOOXOIUMOE YCIIOBHE HE3aBHCHMOCTH JIBYX CIy4alHBIX BEeIHMUUH? (C
JI0Ka3aTeIbCTBOM)

120. Yro MOXXHO cKa3aTh O B3aMMHOW CBSI3M CIIydailHbIX BemurMH X U Y, 3Has UX YHCIOBBIC
xapakrepuctuka M[X], D[X], M[Y], D[Y]?

121. Yro Takoe KOBapHalus JABYX CIy4ailHBIX BETHYUH?

122. Yro Ha3bIBaroT KOA()PUIIMEHTOM KOppesiun?

123. KaxoBsl cBoiicTBa KO3 PunHeHTa KOppesauuu? (JOKaKHUTE 1X)

124. Kaxkas cBfi3b CyLIECTBYET MEXAY PABEHCTBOM HYIIO KO3(QQUIMEHTa KOppesIUu |
HE3aBUCHUMOCTBIO CITy9ailHBIX BEITUUNH?

125. Kaxkumu J0KHBI OBITH HCHIBITAHUSA, YTOOBI MOKHO OBLIO MPUMEHATH hopmyiny bepuymmm?
126. Kakoii Bug umeet popmyiia bepaymm?

127. Kak 3anumiercss 3aKOH paclpeneieHuss TUCKPETHOW ClIy4alHOW BENMYMHBI KOJIMYECTBa
MOSIBUBIIHXCS TepOOB HA IBYX HOBEHBKHUX MOHETaX, CIIy4ailHO OOPOHEHHBIX Ha IMOJI?

128. UYro Ha3bpIBalOT HAWBEPOSTHEWIIMM YHUCIOM TOSBIEHHUS COOBITHS B N HE3aBHCUMBIX
ucnbITannsax? Kak HaxoauTes 3To 9ucio?

129. Kaxoii Bug umeeT Gopmyiia, onpeensonias BeposITHOCTh TOTO, YTO B N HE3aBUCUMBIX
UCIbITaHUAX coObITHE A mosiBuTCs 0T k; 110 Ko pas (0< k <n)?

130. Kak HaiiTu BepOATHOCTh TOTO, YTO B N HE3aBUCUMBIX HCIIBITAHUSIX COOBITHE A MOSBUTCS
X0Ts1 OBl OJTUH pa3?

131. Kax BBIYHCIUTH BEPOSTHOCTh TOTO, YTO B N HE3aBUCHUMBIX HCIBITAHUSIX COOBITHE A
HacTynuT a) MeHee k pa3; 6) 6osee k pa3; B) He meHee k pa3; r) He 6omee k pa3?

132. Kakoe pacmpezeneHie BEpOsSTHOCTEH Ha3bIBaeTCsl OMHOMHUAIBHBIM?

133. UYem 0OBsSICHSETCS CIOBO «OMHOMHUABHBIN B Ha3BAHUU pacIpeIesICHUs ?

134. Yemy paBHO MaTeMaTH4YeCKOE OXXHIAHME CIY4alHOW BEJIMYMHBI, PACIPENEICHHON I10
OMHOMMAJIBHOMY 3aKOHY C ITapaMeTpaMu n U p?

135. YemMy paBHa AucTIepcHs CIIy4ailHON BeTMYMHBI, PACIpeeIeHHON 0 ONHOMUATBHOMY
3aKOHY ¢ TapameTpamu N u p?
136. UYemy paBHO cpelnHee KBaJApPAaTUYECKOE OTKJIOHEHUE CIIy4allHOM  BEJIMYMHBI,

pacrnpeeieHHON 10 OMHOMHAJIBHOMY 3aKOHY ¢ IapaMeTpaMu N u p?

137. 3anmmmre OMHOMHATIBHBIN 3aKOH PACHPEICIICHUS] BEPOATHOCTEH CIydaifHOW BEJIWYHHBI B
BUJIE TAOJIUIIBI.

138. Tlouemy 3akoH pacnpenenenus [lyaccona Ha3bpIBAIOT 3aKOHOM PEIKHX COOBITHIA?

139. Ilpu kakux ycIOBHUSX MOXHO MPUMEHATH 3aKOH pacnpenenenus [lyaccona?

140. Tlomyuute popmyny IlyaccoHa.

141. 3amumute hopmyny I[lyaccona n 0ObICHUTE CMBICT Ka)KIOTO CUMBOJIA.

142. Yro sBisieTcs CIIy4aifHON BEJIMYMHON B 3aKOHE pacmpeaeneHus [lyaccona?

143. KakoBbl 00mIHe YCIOBHUS, HEOOXOAMMBIC NS TPUMEHUMOCTH 3aKOHA pacIpeaeleHus
[Iyaccona u 3akoHa OMHOMHAJIBHOTO pacnpeaeaeHus?

144. Kaxk cBsi3aHbl MeXIy co00ii OMHOMUaNIBHOE pacipenenenue u pacmpenenenue [lyaccona?
145. Yemy paBHO MaTeMaTHYECKOE OXHUAAHWE M  JUCIEpPCUs CIIydyallHOM BEJIUYMHBI,
pacnpeneneHHoi mo 3akoHy Ilyaccona?

146. Kaxkas u3 BenuunH B 3akoHe IlyaccoHa 0oJbIlie: MaTeMaTHIECKOE OKUIaHUE WITH YUCIIO
HE3aBUCUMBIX UCTIBITAHUI?

147. MWccnenyetcs pacnpenenenue Ilyaccona. Uto BeposiTHee: coObITHE A TOSBHUTCS POBHO
OJIMH Pa3 WU He pazy?

148. Kakoe pacmpe/ericHie BEpOATHOCTEH Ha3bIBalOT paBHOMEPHBIM Ha oTpe3ke [a;h]?

47
CornacoBaHa Ha noprtane N2 2956



149. Kak 3amucaTh IJIOTHOCTb pacIpenefieHus] CIy4ailHOH BeNUYMHBI X, PaBHOMEPHO
pacripezielieHHON Ha oTpe3ke [a;b]?

150. Kakoii Bug numeer ¢yHKuus pacupeneneHus F(X) caydaliHoi BenmmuuHBI X, paBHOMEPHO
pacrnpeesieHHo Ha oTpeske [a;b]? (BoiBecTn)

151. Yemy paBHO MaTeMaTHUECKOE OXHAAHHUE CIy4ailHON BeNWYMHBI X, PaBHOMEPHO
pacrnpeeieHHo Ha oTpeske [a;b]? (BoiBecTn)

152. UYemy paBHa gucnepcuss  CIIy4allHOW BEIWYUHBI X, PaBHOMEPHO pAaCHpEeICHHOW Ha
orpeske [a;b]? (BriBecTH)

153. Yemy paBHO cpelHee KBaJApaTHUYECKOE OTKIOHEHHE CIydalHOM BeNMYUHBL X,
pPaBHOMEPHO pacrpe/ieieHHo Ha oTpe3ke [a;b]? (BeiBecTn)
154. CnyuaitHas BeauuyrHa X paBHOMEPHO pacrpeneicHa Ha otpeske [a;b]. Kak wnaiitu

BEPOSATHOCTH MMOMAaHKs e¢ 3HaUCHHI B uHTepBas (C;d), mpuHaIIekaiuil JTaHHOMY OTpe3Ky?

155. Kakoe pacmpenenenne JAByMepHOW —ciydailHoi — BenmuuHbl  (X,Y)  Ha3biBaeTcs
paBHOMEPHBIM B JaHHOW 00sacTH?

156. Kakoe pacnpezeneHre BEpOSTHOCTEH CiIyyaiiHON BETMUYMHBI HA3bIBAIOT HOPMAJIbHBIM?
157. KakoB BEpOATHOCTHBI CMBICI NapaMeTrpa a, BXOJSIIETO B BbIPAXXEHHE IIOTHOCTH
HOpMaJIbHOTO pactpeneneHus? (BeiBecTr)

158. KakoB BEpOSTHOCTHBIM CMBICI TapamMeTpa G, BXOJSIIEr0 B BBIPAKECHHE IIOTHOCTH
HOpMaJIbHOTO pactpeneneHus? (BeiBecTr)

159. Kak Ha3wiBaeTcs rpadvK IIIOTHOCTH HOPMAJIBHOTO pactpeacIieHus ?

160. Kak BBIYMCIUTH BEPOATHOCTH MOMAAAHUs 3HAUYCHUH HOPMAJIbHON CITydyaitHON BeNIWYMHBI X
B 3aJlaHHbIi nHTepBan? (BoiBecTn)

161. Kax BBIYUCIUTH BEPOSTHOCTh OTKIOHEHHMS HOPMAJbHOM CIIydyallHOM BEJIMYUHBI OT ee
MaTeMaTH4ecKoro oxxunanus? (BeisecTn)

162. Cdopmynupyiite npaBuio Tpex curM. (Boisectn)

163. Kakoe pacrnpejieneHie TUCKPETHON CIIy4aliHOM BETMIMHBI HA3bIBACTCS TEOMETPUICCKIM?
164. Yemy paBHO MaTeMaTH4YeCKOE OXHJIAHHE CIy4alHOW BETMYMHBI X, HMEIoIEeH
reoMeTpHuYecKoe pacrpeenenme?

165. Yemy paBHa aucnepcus CIIy4alHOM BeIMYMHBI X, HUMEILIEH Te€OMETPUUECKOE
pacnpenenenue?

166. Yemy paBHO cpelHEe KBaJIpaTUYECKOE OTKIOHCHUE CIy4aiilHOW BeNWUYUHBI X,
HMMEIOIEeH reoOMeTpUUECKOe pacpeaeieHue?

167. Kak onpeznenseTcs nmoka3aTeJIbHOE pacipeie]IeHUe CIyqaiiHOW BeTHYUHBI?

168. Kakoii Bux umeet GyHKIMS pacipeaerneHus I Mmoka3aTeapHoro 3akona? (BeiBecTn)

169. KaxoBo cOOTHOIIIEHHE MEXTYy MATEMATUYECKUM OKUJAAHUEM M CPEIHUM KBAJApPaTHYECKUM
OTKJIOHCHHEM CITy4aifHOW BEJTMYMHBI, UMEIOIICH MoKa3aTenbHoe pacnpeaencHue? (BeiBecTn)

170. Kak HaiiTy BEpOSTHOCTh MOMAJaHMs 3HAUCHUH B 3aJaHHBI WHTEpBas (a;h) ciydaiiHON
BEJIMYMHBI X , UMEIOLIeH NoKa3aTeabHOe pacnpeaeaeHue?

171. Cdopmynupyiite nokanpHyto Teopemy Jlamnaca (C MOSCHEHHSAMHU BXOISAIIUX B (POPMYIIBI
CHUMBOJIOB)

172. Cdopmynupyiite uHTErpaibHyro Teopemy Jlammaca (C TOSCHEHHSMHM BXOAAIINX B
(hopMyIIBI CHMBOJIOB)

173. B xakux ciry4asix MOKHO ITOJIh30BaThCs MPUOIIKeHHBIMU (hopmytamu Jlammaca?

174. Tlo xakoil ¢opmyne BBIUHMCISAETCS BEPOSTHOCTh OTKJIOHEHHS YacTOTHI COOBITUSI OT €ro
BEPOSTHOCTH B HE3aBUCUMBIX UCIIBITAHUAX ?

175. Kak onpexnensercsa ¢pynkuus Jlamnaca? Kakum cBoiicTBoM oHa 06ianaet?

IIpumepsl 3k3aMeHANMOHHBIX OUJIETOB

AR

BUJIET Ne 1.

BeiBeauTe (opMys1y MOJTHON BEPOSITHOCTH.

JIBOPIIOBBIN YCKAHIIUK KIAJET B KaXKAbIH CYHAYK BMecTUMOCThIO 100 MOoHET ofHy (anbiiuByro. Kopos mogo3peBact
YeKaHIIMKa ¥ [T0/IBEPraeT IpoBEepKe MOHETHI, B3SAThIe HayAady 10 oAHOW B KaxaoM u3 100 smrukos. KakoBa BeposTHOCTH
TOTO0, YTO YEKAHIIHK He OymeT pazobmauen? Uemy OyzeT paBHa BeposTHOCTB, eciu 100 3amenuth Ha N (N —0)? Yemy
OyneT paBHa BEPOATHOCTb, TPH OOJIBIIHX N, €CII ObI B KaXIOM SIIHKE ObLITO 2 (aIbITUBbIE MOHETHI?
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3. B ypae 6 Oenbix u 4 uepHbIX wapa. V3 Hee uzBnekaror 3 mapa. CrnyvaiiHas BenmuuuHa X — 4UCIO OelbIX IIapoB Cpeau
n3BnedeHHbIX. Hailnute psn pacnpenenenus X.

BUJIET Ne 2.
1. BriBeaute dpopmyisl baiieca.

2. Hysmu B ropone N. peako 3akaHIMBAIOTCS TEYaIbHBIM UCXOAOM. Jle10 B TOM, UTO KKIBIH TydJSIHT PHUOBIBACT HAa MECTO
BCTpEYH B CIIy4alHBI MOMEHT BpEMEHH MeX1y 5 U 6 uacaMu yTpa U, IPO>KAaB COIIEPHUKA 5 MUHYT, yrausieTcs. B ciaydae
K€ TIPHOBITHS IOCIEIHETO0 B 3TH 5 MHHYT Ay3ib coctouTcsa. Kakas 4acTb Iysieil JNeHCTBHTENBHO 3aKaHYMBACTCS
noemuHkoM? (Vrazanue. Bocnonv3yiimecs eeomempuueckum onpeoeieHuem 8eposimHOCmiL).

3. CnyuaiiHas BenmmurHa X NOAYMHEHA HOpMaJbHOMY 3akoHy, npuueM M[X]=40, D[X]=2000. Haiizute P(30<X<80).

BIJIET Ne 3.

1. Cnyuqaiinpie BenmuuHBL. (YUTO Ha3bIBalOT ciy4daifHON BenmumHOW? Kakyro BenmW4YMHY HAa3BIBAIOT JAWCKPETHOM
cirydaitHolt BenmunHOM? Kakyro BeIHMUUHY HAa3bIBAIOT HETIPEPHIBHOM CIydaiiHOW BeMHMYrHOM? UTO HA3BIBAIOT 3aKOHOM
pacnpeniesieHusl JUCKPETHOH ciydaiiHoN BenmuuuHbI? Kak 3aaloT 3aKOH pacnpenesieHusl JUCKPETHOH cirydaiHoM
BEJINYMHBI, TPUHUMAIONIEH KOHEYHOE MHOXKECTBO 3Ha4eHUH? UTO Ha3pIBAIOT MHOTOYTOJIbHUKOM PACIPEACICHUs?).

2. Ilpm 6pocanun 100 MOHET KakOBa BEpOSTHOCTD BBINAeHMsI poBHO 50 repOoB?

3. Jlana pyHKIMS pacmpeaeiicHus CITyIaiHOW BETMYUHBI X
0,x <-1
F(x) =4{4x3+B,—-1<x<1
1L,x>1
Haiinure A,B; M[X]; D[X].
4  Meroguueckne MaTepHAILI
I[J'IH o0ecrieueHust Imponecca O6y‘ICHI/IH U pCHICHUA 3ada4 O6yLICHI/IH HCIIOJIB3YIOTCA CIICAYIOIIHUEC
MaTcpuaJibl:
—  MCTOAUYCCKUC MATCpHUalibl, OMPCACTIAIONIUC TPOUCAYPhI OLICHUBAHUA 3HaHPII>'I, YMCHI/II>'I, HaBBIKOB 1
(wH) ompITa AESATSIBHOCTH, XapaKTePU3YIOIIUX ATanbl (HOPMHUPOBAHUS KOMIIETCHIIMH, B COCTaBe,
comacHo 11.12 paboueil mporpammsl:

4.1. OcHoBHas TUTEpaTypa

1. bexnemumes /[.B. Kypc ananutudeckoi reoMmeTpuu ¥ JIMHEWHON anreOpsl [ DIeKTpOHHBIN pecypc] :
yuebHuk. — Dnekrpon. naH. — CII6.: Jlanp, 2015. — 445 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=58162 — 3aru. ¢ skpaHa.

2. Mara3sunnukos, JI. . Beicmas marematuka |. [IpakTuky™m no JIMHEHHOH anredpe u aHaIUTHIEeCKOM
reoMeTpun: YueOHoe nmocobue [DnekTpoHHbIi pecypc] / Marazunnukos JI. M., Marazunnukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 c. — Pesxxum noctyna: https://edu.tusur.ru/publications/37.

3. Marasunnukos, JI. . ludbdepennuansuoe ucuucienue: YuedHoe nmocodue [DneKTpoHHslii pecypc] /
Marazunnukos JI. U., MarazunnukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum noctyna:
https://edu.tusur.ru/publications/2246.

4. EnwnoB A.A. UnaterpansHoe ucuncnenue. Juddepennmansubie ypaBHeHUs: yaeOHOe mocodue / A A.
Enbuos, T.A. EnsiioBa; ®@enepanbHoe areHTCTBO 10 00pazoBaHuio, TOMCKHI rocy1apCcTBEHHBIN
YHUBEPCUTET CUCTEM YIpaBlieHHs U panuodiekTporuku. — Tomck: TYCVYP, 2007. — 263[1] c. (100
9K3.)

5. bepman I'.H. COopHuK 3a71a4 110 Kypcy MaTeMaTU4ECKOr0 aHanu3a [DJIEeKTPOHHBIN pecypc] : yueOHoe
nocodbue. — DnexTpoH. AaH. — CII6.: Jlanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar1. ¢ skpaHa.

6. Aswuona JI.B. [IpakTukym 1 WHANBUAYATbHBIE 3aJaHM 10 BEKTOPHOU anredpe U aHAIUTUIECKOM
reoMeTpHH (TUIOBBIE pacyeThl) [DIEeKTPOHHBIN pecypc] : yuedHoe mocobue / JI.B. ApuiioBa, B.A.
bonotiok, JI.A. bonotiok. — Dnekrpon. naH. — CII6.: Jlans, 2013. — 281 ¢. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3aru1. ¢ skpaHa.

7. Bbonotiok B. A. TIpaktukym 1 MHAUBUAyaTbHbIC 3a/IJaHUS TI0O HHTETPAIBHOMY UCYUCIEHUIO (YHKITUH
OJIHOM TIEpEMEHHOH (TUITOBBIE pacueThl) [DIEKTPOHHBIN pecypc]: yueOHoe mocodue / bonotiok B. A.,
bonotiok JI. A., I'anua FO. I'. [u np.]. — Dnextpon. nan. — CII6.: JIanp, 2012. — 336 ¢. — Pexum
noctymna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.

8. bonotiok B.A. [IpakTukym 1 UHIMBUAYaJIbHBIE 33JJaHUS 110 OOBIKHOBEHHBIM UG PepeHIINaTbHBIM
ypaBHEHUSIM (TUIIOBBIE pacueThl) [ DIEKTpOHHBIN pecypc]: yueOnoe nmocodue / B.A. bonotiok, JI.A.
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10.

11.

12.

13.

bonotiok, E.A. llIBen [u ap.]. — Daexrpon. nan. — CII6.: Jlans, 2014. — 220 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢ 3kpaHna.

[TanteneeB A.B. Teopust pyHKINH KOMIUIEKCHOTO MIEPEMEHHOTO U ONIEPAllMOHHOE UCUYHCIICHUE B
npuMepax U 3agadax [DNeKTpoHHBIN pecype] : yuebHoe mocobue / A.B. [Tantenees, A.C. SIxkumoBa.
— Onexrtpod. nan. — CII6.: Jlans, 2015. — 447 ¢. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru. ¢ 3kpaHa.

Uynecenko B.®. COopHUK 3a1aHMi 1O CIIEMATIbHBIM KypcaM BBICIIICH MaTEeMAaTHKH (THIIOBBIC
pacdeTsl) [ DNeKTpOHHBIH pecype] : yaebHoe mocodue. — Dnekrpon. gan. — CI16.: Jlans, 2010. —
192 ¢. — Pexxum noctymna: http://e.lanbook.com/books/element.php?pll id=433 — 3aru. ¢ sxpaHa.
Marasunnukos JI. 1. Beiciias matematuka V. Teopust BeposTHOCTEH [DNeKTpOHHBIN pecypc] :
yuebHoe nmocobue / JI. . Mara3zunHukoB ; TOMCKUIl roCyAapCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBJICHUS U paaro3aeKTpoHukH (ToMck). — DIeKTpoH. TeKcToBbIie AaH. — Tomck : [0. u.], 2012, —
on-line, 151 ¢. — Pexxum noctyma: http://edu.tusur.ru/training/publications/2248

boponun A.H. DnemeHTapHBIN Kypc TEOPUH BEPOATHOCTENH U MATEMAaTUUECKOU CTATUCTUKU
[DnexTpoHHsIH pecypc]: yuedHoe mocodue. — Dnekrpon. naH. — CII6.: Jlans, 2011. — 255 ¢c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=2026

Bonotiok B.A. [IpakTukym u HHAMBUAYATbHBIE 33JJaHUS 10 KYpCY TEOPUU BEPOATHOCTEH (TUIOBBIE
pacueTsl) [ DneKTpoHHBIH pecypc]: yuedHoe nocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'puns [u
ap.]. — DOnextpon. nan. — CII6.: Jlanp, 2010. — 288 ¢. — Pexxum goctymna:
http://e.lanbook.com/books/element.php?pll_id=534

4.2 JlonoHUTEIbHAS JIUTEPATYPA.

BN

1. ®uxtenromenr I'M. Kypc auddepeHnnansHOTO 1 HHTETPATBHOTO UCYUCIICHUS: B 3 T.: yUeOHUK
1utst By30B / I'. M. @uxtenronsil. — 8-e uza. — M.: ®uszmariur, 2006. — T. 1. —679[1] c. (99 5k3.)

2. ®uxrtenroinsll .M. Kypc nuddepeHnnaibHOro 1 HHTerpajibHOTO HCUUCIICHHS | YICOHUK JITS
By30B: B 3 T. / I'. M. ®uxTtenronpi. — 8-¢ uzx. - M. : ®usmartiut, 2006 . — T.2.— M.:
dusmariut, 2006. — 863[1] c. (99 7k3.)

3. COopHHK 3a7a4 110 MaTeMaTHKe JJisl BTY30B: yueOHoe nocoOue /i1 BTy30B: B 4 4. / pen.: A. B.
Edumos, b. I1. lemunouy. — 3-¢ usn., ucnp. — M.: Hayka, 1993. — 478, [2] c. Y. 1: JIuneiinas
anreOpa U OCHOBBI MaTeMaTH4eckoro ananusa / B. A. bonros [u np.]. — M. : Hayka, 1993. — 478,
[2] c. (12 93K3.)

4. Tepexuna JI. U., ®ukc U. U. Briciiasg matematuka: YueOnoe nmocooue. Y. 1: JIuneitnas
anreOpa. BekropHas anreOpa. AHamuTHYeCKas reoMeTpHs: yaeOHoe mocooue. — ToMcK:
Henpramnan, 2010. — 240 c. (4 7k3.)

5. Tepexuna JI. ., ®ukc U. U. Beicmas matemarnka: Yuebnoe mocodue. Y. 2: [Ipenern.
HenpepsiBaocTs. [IponsBonnas ¢pynkuuu. [Ipunoxenns npon3BoaHoi. yHKIMH HECKOIBKUX
nepemMeHHbIX. — ToMmck: ToMckuii rocymapcTBeHHbI yauBepeutet, 2010. — 192 c¢. (3 3k3.)

6. Tepexuna JI. ., ®ukc U. U. Beiciast matematuka: Yuebnoe nocodue/ Y. 3: HeonpeneneHusrii
uHTerpan. OnpeneneHnblil unTerpain. Kparuelie, KpuBOJMHEHHbIE U TOBEPXHOCTHBIC MHTETPAIIBIL.
Bexropnoe noinie. — Tomck: ToMmckuii rocygapcTBeHHbIN yHUBEepcuTeT, 2011. — 252 c. (4 7k3.)

7. JlaBpentheB M.A. MeTosl TeopuH GyHKIIUNA KOMILIEKCHOTO TIEPEMEHHOTO : YueOHOoe mocooune
1utst By30B / M. A. JlaBpentheB, b. B. Illabdar. — 5-e uzn., ucnp. — M.: Hayka, 1987. — 688 c. (4
9K3.)

8. KpacroB M.JI. OyHKIIMU KOMIUIEKCHOTO IepeMeHHoro. OrepanroHHOe HWCUYUCIIeHHe. Teopus
ycroifunBocTH: YuebHoe nocobue s By30B / M. JI. KpacHos, A. . Kucenes, I'. . MakapeHko.
— M.: Hayka, 1981. —302[2] c. (33 2Kk3.)

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

10. Cunopos 1O. B., Illabynun M. B., ®enoprok M. U. Jlekuun no teopuu GyHKIHMA KOMITJIEKCHOTO
nepeMeHHoro: YueOnuk ais By3oB/ M.: Hayka, 1989. — 477 c. (10 3k3.)

11. Benrtuens E. C. Teopust BeposiTHOCTe#H: YueOHUK U1t By30B. M.: Academia, 2005. — 571 c. (228
9K3.)
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12. I'mypman B.E. Teopus BeposiTHOCTEH 1 MaTeMaTH4ecKas craTucTuka [TekcT]: yaeOHoe mocobue
s 6akanaBpoB / B. E. 'mypman. — 12-e u3a. — M.: FOpaiir, 2013. — 480 c. (7 3k3.)

13. I'mypman B.E. PykoBozcTBO K perieHuto 3a7a4 1o TEOPUH BEPOSITHOCTEH U MaTEMaTHUECKOM
cratuctuke [Tekcr]: yaueOHoe mocobue ans 6akanaBpos / B. E. 'mypman. — 11-e u3z., nepepad. u
nom.— M.: FOpaiit, 2013. — 405 c. (6 7k3.)

4.3. YueOHO-MeTOANYECKOE IT0CO0He  MPOrpaMMHoOe odecriedeHne

Hpaxmuuecxue 3anamus l’lpOGOd}lmC}l no yueﬁnbm nocoouam:

1.

Marasunnukos, JI. 1. Beiciias matematuka |. [Ipaktukym no sivHelHoO# anreOpe v aHaIuTUYECKON
reoMeTpun: YueOHoe nmocobue [DnekTpoHHbIi pecypc] / Marazunnukos JI. M., Marazunnukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 c. — Pesxxum poctyna: https://edu.tusur.ru/publications/37.
Marazunnukos, JI. . luddepenunansuoe ncuncinenue: YuebHnoe nocodue [DneKTpoHHbIH pecypce] /
Marazunnaukos JI. U., MarazunnaukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexxum goctyna:
https://edu.tusur.ru/publications/2246.

bexnemumena JI.A. COOpHUK 3a/1a4 110 aHAIUTUYECKOW TE€OMETPHUH U IMHEHHOH anredpe
[DnexTpoHHbIi pecypc] : yueObHnoe nmocodue / JI.A. bexnemumiesa, J[.B. bexnemunies, A.1O.
[letpoBuy [u ap.]. — Dnekrpon. gan. — CII6.: Jlanp, 2016. — 496 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll id=72575— 3ar. ¢ 3kpaHa.

bepman I'.H. COopHuk 3a1a4 110 Kypcy MaTeMaTHYECKOI0 aHalln3a [ DJIeKTpOHHBIN pecypc] : yueOHoe
nocobue. — DnexTpoH. AaH. — CII6.: Jlanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari1. ¢ skpaHa.

EnbrioB A.A. UnTerpanbHoe ucuncnenue. Juddepenunansusie ypaBHeHus: yaeOHoe nocodue / A.A.
Enbuos, T.A. EnbsrioBa; ®@enepanbHoe areHTCTBO 0 00pa3oBaHuio, TOMCKHI rocy1apcTBEHHBIN
YHHUBEPCUTET CUCTEM YIIpaBJICHUA U paanodnekTpoHuku. — Tomck: TYCVYP, 2007. — 263[1] c.
(100 2K3.)

[TanteneeB A.B. Teopust QpyHKIMI KOMIUIEKCHOTO MEPEMEHHOTO M OTIEPALIMOHHOE UCUYHUCIICHHE B
puMepax 1 3a1adax [DIeKTpoHHbBIN pecypc] : yauebnoe mocodue / A.B. [Tantenees, A.C. SIkumoga.
— OnextpoH. naH. — CII6.: JIanp, 2015. — 447 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari. ¢ sxpaHa.

bonotiok B.A. [IpakTuKyM U MHAMBHUAYaJIbHbIE 3aJaHUs 110 KypCy TEOPUHU BEPOSTHOCTEN (TUIOBBIE
pacueTsl) [ DneKTpoHHBIN pecypc]: yueoHoe mocodue / B.A. bonoTtiok, JI.A. bonoTiok, A.I'. I'puns [u
ap.]. — Dnekrpon. nan. — CII0.: Jlans, 2010. — 288 ¢. — Pexwum nocryna:
http://e.lanbook.com/books/element.php?pll_id=534

Marazunaukos JI. 1. Beicmias matematuka IV. Teopus BeposiTHOCTEHN [DAEKTpOHHBIN pecypc] :
yueOHoe nocodue / JI. 1. MarasuHHUKOB ; TOMCKHIA TOCYJapCTBEHHBIN YHUBEPCHUTET CUCTEM
YIOpaBICHUS U paauoIeKTpOHUKH (ToMcK). — DIeKTpoH. TeKCTOBbIe 1aH. — Tomck: [0. u.], 2012. —
on-line, 151 ¢. — Pexwum moctyna: http://edu.tusur.ru/training/publications/2248

3aoanusn Ha KOHMPOAbHBIE PAOOMbL U UHOUBUOYAIbHBIE 3A0AHUA NPUBECOCHBL 8 KAHCOOM U3
C1edyIouux yueoHvlx nocoouil:

1.

Marasunnukos, JI. 1. Beiciias matematuka |. [Ipaktukym no nuHelHo# anreOpe 1 aHaTUTUYECKOM
reoMeTpun: YdueOHoe mocobue [DnekTpoHHbIi pecypc] / Marazunnukos JI. M., Marazunaukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 ¢. — Pesxkum noctyma: https://edu.tusur.ru/publications/37.
Marazunnukos, JI. . luddepenunansnoe ucurncinenue: YuebHnoe nmocodbue [DneKTpoHHbIH pecypce] /
Marasunnaukos JI. U., MarasuanukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexxum goctyna:
https://edu.tusur.ru/publications/2246.

AswunioBa JI.B. IlpakTukyM 1 uHIUBUIyaTbHBIC 3aJaHUS IO BEKTOPHOU aireOpe M aHAIUTHYECKON
reoMeTpHH (TUIOBBIE pacyeThl) [ DIEKTPOHHBIN pecypc] : yuebHoe mocobue / JI.B. ApuioBa, B.A.
Bonotiok, JI.A. BonmoTiok. — Dnextpon. nan. — CII6.: Jlans, 2013. — 281 ¢. — Pexxum gocTyma:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3ar1. ¢ 3xpaHa.
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10.

bepman I'.H. CO6opHUK 32124 110 KypCcy MaTeMaTHUECKOTO aHalIn3a [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue. — OnektpoH. gan. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3aru. ¢ skpana.

Bonotiok B. A. [IpakTikym 1 HHAUBUAYATbHBIE 3aJaHUS TI0 HHTETPAITEHOMY UCUYHUCIICHUIO ()YHKITHH
OJIHOM TIEPEMEHHOM (THITOBBIE pacdeThl) [DIEKTPOHHBIN pecypc] : yueOHoe mocodue / bonotiok B. A.,
Bonotiok JI. A., I'amuu 1O. I'. [u np.]. — Dnexrpon. nan. — CII6.: Jlanb, 2012. — 336 ¢. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru1. ¢ sxpaHa.

Bonotiok B.A. [IpakTrikym v WHAMBUIYaTbHBIC 3aJaHUS TI0 OOBIKHOBEHHBIM (D (epeHIInaibHbIM
ypaBHEHUSM (THIIOBBIE pacyeThl) [ DNEKTPOHHBIN pecypc] : yuebHoe nocobue / B.A. bonoTiok, JI.A.
bonotiok, E.A. llIBen [u ap.]. — Dnekrpon. nan. — CII6.: Jlans, 2014. — 220 c¢. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3ari1. ¢ skpaHa.

[ManTeneeB A.B. Teopust pyHKIMI KOMIUIEKCHOTO ITIEPEMEHHOTO U OIIEPAIIMOHHOE UCYHCIICHUE B
npuMepax U 3agadax [DneKTpoHHbIN pecypce] : yueOHoe mocobue / A.B. [lanTtenees, A.C. Skumosa.
— Onextpod. nan. — CIIO. : Jlans, 2015. — 447 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru. ¢ 3kpaHa.

Uynecenko B.®. COOpHUK 3a7aHUil 110 CIENMATIBHBIM KypCcaM BbICIIEH MaTEMaTHKHU (TUIIOBBIE
pacueTsl) [ DeKTpoHHBIN pecypc]: yaeOHoe nocobue. — DnekTpoH. aan. — CII6.: Jlans, 2010. —
192 c. — Pexum noctymna: http://e.lanbook.com/books/element.php?pll 1d=433 — 3arm. ¢ sxpana.
Mara3zunnukos JI. 1. Beicmias matematuka [V. Teopus BeposTHOCTEN [DNeKTpOHHBIN pecypc] :
yuebHoe nocobue / JI. 1. MarasunHukoB ; ToMCKuUil rocyapCTBEHHbIN YHUBEPCUTET CUCTEM
yTpaBJIeHUs U paiuo31eKTpoHuKU (ToMck). — DIeKTpoH. TeKcToBbIE 1aH. — Tomck : [6. u.], 2012. —
on-line, 151 ¢. — Pexxum noctyma: http://edu.tusur.ru/training/publications/2248

bonotiok B.A. IlpakTukyM U MHAUBUYAJIbHBIE 3a1aHUS TIO KYpCY TEOPUH BEPOATHOCTEN (TUIIOBBIE
pacueTsl) [ DneKTpoHHBIH pecypc]: yuedHoe nocobue / B.A. bonotiok, JI.A. bonotiok, A.I'. ['puss [1
ap.]. — DOnextpon. nan. — CII6.: Jlanp, 2010. — 288 c. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll id=534

4.4. bBa3bl JaHHbIX, m[q)opMaunmmo CIIPABOYHBIC M1 TIOUCKOBLIEC CUCTEMbI

B2

Ccbuik ¢ caiiTa kadeapbl HA MAaTEMaTHYECKHUE PECYPChI U OH-JIAH TPEeHAKEPHI,

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

Hay4HO-00pa3oBatenbHbIi mopran TYCYPa https://edu.tusur.ru;

3JIEKTPOHHO-0MOIMoTeyHast cuctema «Jlaub» — moctyn mo IP-ampecam TYCVYPa, anmpec s
pabotsr: http://e.lanbook.com

e mowuckoBsie cucteMsl Google, Yandex
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