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PABOYAS ITIPOTPAMMA YYEFHOM JUCHUTIJIMHBI
MATEMATHKA

VYpoBeHb OCHOBHOI 00pa3oBaTeinbHOM nporpamMMel:  bakanaBpuar
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Kypc: 1, 2

Cemectp: 1, 2, 3

Y4eOHblii Ii1aH Haoopa 2016 roaa u mocJeayOIMX JeT

Pacnpenesienne pado4ero BpeMeHu:
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1. | Jlekuuu 44 48 20 112 | yacoB
2. | JlabopaTopHblie padoTHI 4acoB
3. | MlpakTHYecKkue 3aHATUS 64 72 34 170 | gyacoB
4. | Kypcosoii npoext/padora (KPC) (aynuropnasn) 4acoB
5. | Bcero ayAMTOPHbBIX 3aHATHIA (Ccymma1-4) | 108 | 120 | 54 282 | yacos
6. W3 HUX B HHTEPAKTUBHOI (popme | 22 22 10 54 | gacoB
7. | CamocrosiTenibHasi padorta cryaenros (CPC) | 108 | 132 | 54 294 | yacos
8. | Bcero (0e3 dx3ameHa) (Cymmas,7) | 216 | 252 | 108 576 | gacoB
9. | Camoct. pa0oTa Ha NOATOTOBKY, ¢Aa4y JK3aMeHa 36 36 36 108 | uacom
10] O6mast Tpya0eMKOCTh (Cymma89) | 252 | 288 | 144 684 | yacos
(B 3a4€eTHBIX eTUHUIIAX) 7 8 4 19 | 3ET
3adeT He NPEIYCMOTPEHO JAnd. 3auer He NperycCMOTPEHO
Ix3amen 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

PaGouvast mporpamma cocraBiieHa ¢ yuetoMm TpedoBanmii DenepaibHoro ['ocymapcTBeHHOTO
o0Opa3oBaTesbHOTO cTaHaapTa Beiciiero oopasoanus (PI'OC BO) mo HanpaBieHUIO TIOTOTOBKA
28.03.01 HaHOTeXHOJOTHH U MUKPOCHUCTEMHAas TeXHHKa, yTBepxkaeHHoro 06. 03.2015 1., Ne 177,

paccMOTpeHa U yTBepkIieHa Ha 3acenannu kadenpsr « 05 » mas 2016, nmpotokon Ne 283.

Pazpabotunku goueHT kadeapsl MAaTeMaTUKH Jlyruna H.O.

3aB. obecreunBaronieit kadeapoil MaTeMaTHKH Maraszunaukona A.JI.

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

Hexan ®OT Boponun A.U.

3aBeayromwmii nmpoduupyromei kag.

(O)C) Tposn I1. E.
3aBeyIONIHI BRITyCKaroeh kad.

O] Tposan II. E.
OKCHepThl:

npodeccop kadeapsl MaTeMaTUKH EnbuioB A.A.
noreHT kadenpsr OO Uucrtoenosa N.A.
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1. Hesm 1 3a1a4u AUCHUILINHBI: Ye/1bl0 Kypca MaTEMaTUKU SABJISIETCS (POPMUPOBAHNE MAaTEMAaTHUECKOM
KYJIbTYpPbl CTYJIEHTOB; U3yY€HHE OCHOBHBIX MAaTEMAaTHMYECKUX INOHATHUH, UX B3aMMOCBA3M U Pa3BUTUS;
OBJIa/ICHUE COBPEMEHHBIM alIapaToM MaTeMaTHYeCKOTo aHaliu3a i JajbHEHMIero MCHojb30BaHUS B
Apyrux o0JacTAX MAaTeMaTHYECKOTO 3HAHUS M JUCIMIUIMHAX €CTECTBEHHOHAYYHOTO COJEP)KaHHS, YTO
MO3BOJISIET MOAETUPOBATh U AHAJIIM3UPOBATh PeasIbHbIE MPOLECCH] B YCIOBUAX HAYYHOTO SKCIIEPUMEHTA U
IIPOM3BOJCTBEHHONW MpaKkTUKU. B 3adauu kypca mMaTeMaTMKU BXOJAT: Pa3BUTHE AITOPUTMUYECKOTO U
JIOTMYECKOT0 MBILUIEHUS CTYyJEHTOB, OBJIAJICHUE METOJAMU UCCIIEI0OBaHHs U PELIEHUS] MaTeMaTHYECKUX
3a/1a4, BbIpa0OTKa y CTYJEHTOB YMEHMsI CaMOCTOSATENbHO PACUIMPATH CBOM MAaTeMAaTUYECKUE 3HAHUS U
IIPOBOJUTHh MATEMATUUYECKUI aHATIN3 MPUKIAIHBIX 3aa4.

2. Mecro aucuumiannsl B ctpykrype OOII

JuctuninHa «Matematukay (b1.6.11) oTHocuTCst K 6a30BOI YacTH 00sA3aTEIBHBIX TUCHUIUIMH. [
M3YYCHHUS Kypca MaTeMaTHKU HEOOXOUMO 3HaHWE Kypca MaTeMaTHKHU cpenHel mkoibl. OcBoeHue
MaTeMaTHUKU HEOOXOAMMO Ui W3y4YeHUs JUCIHUILTUH O6a30Boro nukia «Pusukay, « Teoperuueckue
OCHOBBI JJIEKTPOTEXHUKNY», «HaHOAIEKTpOHMKAY, @ TAKKE IPU U3YUYEHUH TUCUUILINH
po(ecCHOHAIBHOTO IUKIIA, B y4eOHO-MCCIIeIOBATEIBCKOM U HAYYHO-HUCCIIeI0BATENbCKON paboTe.

3. TpeGoBaHus K pe3yJibTaTaM 0CBOCHHS AUCHMILIMHbI

BBIHyCKHI/IK JOJIDKCH O6J'IaI[aTB CJICAYIOIIMMHA KOMIICTCHISAMMU
OIIK-1 — «criocOOHOCTBIO TIPENICTABIATH a/IEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHUN HAYYHYIO KapTUHY
MHpa Ha OCHOBC 3HAHUA OCHOBHBIX HOHO)KGHHﬁ, 3aKOHOB U MCTOJA0B €CTCCTBCHHBIX HAYK U MAaTCMAaTUKN >
OIIK-2 — «ciOCOOHOCTBIO BBISIBISITh €CTECTBEHHOHAYUHYIO CYITHOCTh IPOOJIeM, BO3HUKAIOIINX B XOJI€
npodeccuoHaAIbHOM JIeATeIbHOCTH, IPUBJIEKATH JIJIsl X PELIEHUs] COOTBETCTBYIOLINI (PU3UKO-
MaTeMaTHYeCKUH anmapary

B pe3yJibTaTe 0cBOEHUS IMCUUILUIMHBI 00yYaIOIIUIiCS TOKEH:
3namob: OCHOBHBIC TIOHSTHS, ONPEICIICHUS W CBOHCTBA OOBEKTOB MAaTEMAaTHYECKOTO aHAllN3a,
(hOpMYIHUPOBKH U J0KA3aTEeNIbCTBA YTBEPHKIIEHUH, METOMIBI UX OKA3aTeIbCTBA, BOSMOXKHBIE UX CBS3H U
MIPWIOKEHUST B JIPYIMX OO0JIACTAX MAaTeMaTHYEeCKOrOo 3HAaHWS W JAWCIHMINIMHAX €CTeCTBEHHOHAYYHOTO
COJICpKAHUS.
Ymemo: noxaszpiBaTh MaTeMaTHYECKHUE YTBEP)KICHHS, pPelIaTh 3aJadd, MNPUMEHSATh MaTeMaTHUYECKUE
METOJIbI JJIi PEIICHUS MPAaKTHYECKUX 3a7ad4 B JPYrUX O0OJIACTAX MAaTeMAaTHYECKOro 3HAHUS U
JTUCIUTIINHAX €CTECTBEHHOHAYYHOTO COJICPKAHUSI.
Bnaoems: anmapaToM MaTEMaTHYECKOTO aHAIIN3a, METOJJaMU JI0Ka3aTeIbCTBA YTBEPIKICHUH, HABBIKAMU
MIPUMEHEHHUS dTOTO B IPYTHX 00JIACTSIX MaTEeMaTHUECKOTO 3HAHUS U JUCITUTIIMHAX €CTECTBEHHOHAYIHOTO
COJICpKAHUS.
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4. O0beM JUCHMILUIMHBI M BUIbI Y4eOHOH padoThl

OO1ias TpyI0eMKOCTh TUCUUILIHHBL cOCTaBisieT 19  3a4eTHBIX eqUHHUIIL.

Bun yueGHO# paboTh Beero 4acos - geMeCTpgl
AyIUTOpPHBIE 3aHATHS (BCEr0) 282 108 120 54
B Tom unce: - - - - -
Jlexun 112 44 48 20
JlabopatopHsie padotsl (JIP)
[Tpakrrueckue 3ansatus (I13) 170 64 72 34
W3 HUX B HHTEPAKTHBHOI (hopme 54 22 22 10
Cemunaps! (C)
Konnoxsuywms! (K) 4 2 2
KypcoBoii npoekt/(padoTa) (ayauTopHas Harpyska)
Jlpyaue 6udvi ayoumophoii pabomul
KonTpospHbIe paboThI 30 10 12 8
CamocrosiTejbHasi padora (Bcero) 294 108 132 54
B tom gucie: - - - - -
KypcoBoii ipoekT (paboTta) (camocTosiTebHas paboTa)
PacuetHo-rpaduueckue paboTsl
Pedepar
Jlpyeue 6u0bl camocmosmenbHol pabomol
W3ydeHne TeOpEeTHIECKOTO MaTepuaa, oIroToBKa K 36 m 18
MPAKTUYECKUM 3aHITHIM
[oaroToBka K CEeMUHApaM, KOJUIOKBHYMaM 36 44 18
Pemenue 3aga4. [loaroroBka Kk KOHTPOJIBHBIM paboTaM 36 44 18
By npoMeXyToYHOH aTTecTaliy -3K3aMeH 108 36 36 36
OO0m1ast TPYIOEMKOCTh Jac 684 252 288 144
3adernbie Enunniel TpynoemMkocTr 19 7 8 4
5. Conepxxanue QM CIUANINHbBI
5.1. Pazgenanl AMCUMILIMHLI 1 BHABI 3AHATHI
= 8
No E g E E E % 9) [g' s ?: g < | ®opmupyembie
i HaunmMenoBanue pa3zaena AUCHUILIAHBL Z 3 = 8, = |3 & 5 chv % = § KOMIIETEHIINHU
5 I8 E s 9~ S &g gm (OK, IIK)
Z A
1. | OCHOBBI JHMHEHHOUW aNTeOpHI. 14 20 34 68 | OIIK1, OIIK2
2. | Anamutndeckas reoMeTpus 6 8 16 30 | OIIKI, OIIK2
3. BBenenue B MaTeMaTHYECKUAN aHAIINA3 8 10 12 30 | OIIK1, OIIK2
4, JuddepennnansHoe nCUUcIeHne QyHKIMH O THOM 6 8 12 26 | OIIK1, OIIK2
MIEPEMEHHON
5. | AuddepennumansHoe ncynciieHne QyHKIUH 6 6 18 30 | OIIKI1, OIIK2
HECKOJIBKHAX TMEPEeMEHHBIX
6. | MHuTerpanpHOe ucunciieHne QyHKIMH OTHOM 4+ 12+ 16+ 60 | OIIKI, OIIK2
TIepeMeHHOi 6 6 16
7. | UnTerpanbHOE HcUUCIeHHE QYHKINH HECKOIBKHX 6 14 20 40 | OIIK1, OIIK2
MePEeMEHHBIX
8. | DiIeMeHThI TeOpUH OIS 4 4 6 14 | OIIK1, OIIK2
9. | OGbIkHOBeHHbIE Au(depeHIaIbHbIe YPaBHEHUSI 8 14 18 40 | OIIK1, OIIK2
10. | DaemeHThl TeopuH HYHKIMH KOMIUIEKCHOM 6 10 18 28 | OIIKI1, OIIK2
[IEpEMEHHOMN
11. | YwucnoBsle psipl 6 4 10 20 | OIIK1, OIIK2
12. | OyHKIHOHATIBHBIC PSIbI 10 14 26 50 | OIIKI1, OIIK2
13. | OcHOBBI ONIEPAIMOHHOTO UCYUCICHUS 4 6 18 28 | OIIK1, OIIK2
14. Cirydaitablie coObITHs. BeposiTHOCTS. 6 12 12 30 | OIIKI, OIIK2
15. | CiryuaiiHble BeIMYHMHBI ¥ UX 3aKOHBI pacnpepenenus. | 10 18 28 56 | OIIK1, OIIK2
16. | DieMeHThl MAaTEeMaTHYECKOW CTATUCTHKH. 4 4 14 22 | OIIK1, OIIK2
4
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5.2. Conep:xanue pa3iesioB JUCUMILIMHBI (M0 JIEKIMSAM)

Ne
/1

HanmenoBanune
pasnenos

CopeprxaHue pa3ieioB

TpynoeMKocTb
(gac.)

dopMmupyembie
KOMIETEHIUH
(OK, IIK)

Cemectp 1

1.

OCHOBEBI
JIMHEMHOH
anreOpol

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

14

OIIK1, OIIK2

Ananutndeckas
TEOMETpHs

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

OIIK1, OIIK2

Beenenue B
MaTeMaTH4ec-
KM aHaJIu3.

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

OIIK1, OIIK2

Juddepennn-
aJIbHOE
WCUHCIICHHUE
(yHKIMU OJJHOM
MepeMEHHON

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

OIIK1, OIIK2

Juddepennn-
aJlbHOE
UCYHCIICHUE
(dhyHKIIUN
HECKOJIbKUX

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

OIIK1, OIIK2
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NEPEMCHHBIX

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

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

HurerpansHoe
HCYHCIICHUE
(GYHKIMU OJHOM
TIEPEMEHHOM.

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

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

OIIK1, OIIK2

2 cemecTp

6.

WuTerpansHoe
HCUUCIIEHHUE
(hyHKIIN
OZHOM
MIEPEMEHHOM.

3agaun, NPUBOAAIINE K IIOHATHIO  OIPEACICHHOTO
uHTerpana. OmnpeneneHHbId WHTETpaJ W €ro CBOMCTBA.
®opmyna Herorona-Jlelionuna. HWHTerpupoBanme 1o
yacTAM M 3aMEHa [EePEeMEHHOW B  OIpeleleHHOM
nHTerpane. [IpuiokeHWs OMPENeNeHHOT0 HWHTErpana K
BBIYHCIICHUSIM ILIOINA/EH TIIOCKUX (GUryp, 00beMOB Tel U
JUIMH ~ KpuBbIX.  HecoOcTBeHHBIE  WMHTErpagsl  Ha
HeorpannveHHOM mpomexytke (I pona). HecoOcTBeHHbIe
UHTETpambl OT HeorpanmueHubix (ynkimit (I pona).
[Tpr3HaKM CX0TMMOCTH.

OIIK1, OIIK2

WuTerpansHoe
HCUHUCIICHHE
(hyHKIIN
HECKOJIbKUX
MepEeMEHHBIX.

IlonsTue kpartHOro MHTerpana. 3afadd, NPUBOJIIIUE K
MOHATHUIO JBOMHOrO MHTerpaina. /IBoHOW MHTErpai, ero
CBOMCTBA, BBIYHCIEHHE B JIEKAPTOBBIX KOOPAMHATAX.
3aMeHa MEepeMEHHBIX B JBOMHOM HHTErpaie: Nepexop K
NOJSIPHBIM ~ KoopauHataM.  IIpuMeHeHue  ABOWHOrO
WHTErpajla K PEIICHUI0 TEOMETPHUYECKUX M (H3UUECKHUX
3a1a4.

TpoitHoil wuHTerpan. CBoiCTBa, BBIUUCIEHHE. 3aMeHa
IIEPEMEHHON B  TPOMHOM HMHTerpaje: Iepexod K
OWIMHAPUYEeCKOM wimi K chepudeckoil  cucreme
koopauHart. [IpuiosxeHus TpOMHOroO UHTErpaia..
KpuBonuneitnpie wnHTerpansl |l poma.  CaoiicTBa,
BBIYKCIIEHUE, TPHUMEHEHHE. YCIOBHA HE3aBUCHUMOCTU
KPUBOJIMHEHHOTO HMHTErpajia OT IIyTH HHTErPUPOBAHUS.
Haxoxnerne GyHKIUY 110 €€ TOTHOMY nud dhepeHIuany.
OpuenTtanus nosepxHoctu. [ToBepxHocTHbIe HHTErpasI 11
poJia, UX CBOMCTBA U BBIUUCIICHHE.

OIIK1, OIIK2

DJIEeMEHTBI
TEOPUH TOJISL.

Ckanmsproe moine. [loBepXHOCTH YpOBHS U TpPajUEHT
CKaJIIPHOTO TOJISL.

BekropHoe mnone. Bekropuble auHuM noias. IloTok u
JUBEpreHnus BEKTOPHOTO OJIS. ®dopmyna
Octporpanckoro-I'aycca. Hupkynsauus u poTop
BekTopHoro noJst. @opmyna CTokca.

YacTHble BUJIbI BEKTOPHBIX MOJIEH: NOTEHIMAIBLHOE,
COJICHOUIANBHOE, TapMOHHYECKOE.

OIIK1, OIIK2

OOBIKHOBCH-
HBIE

g pepeHITn-
aJIbHBIE
ypaBHEHHS

JuddepeHnnanbapie  ypaBHEHHS ITIEPBOTO  MOPSIKA!
YpaBHCHHS C  pa3aeiSIOIUMHCS MIEPEMCHHBIMH,
OJTHOPO/THbIE, JINHEHHbIC YPaBHEHUsI, BepHYIUIH, B MOJHBIX
mupdepeHnuanax.  YpaBHCHHS  BBICIIMX  IOPSIKOB,
JIOIYCKaIoL1e MOHMKEHHE MOpsILAKA. JInnelinble
T epeHINANEHbIC  YPaBHCHHUS BBICIIAX  ITOPSIKOB.
CucTeMbl THHEWHBIX MU depeHINaTbHBIX YPABHCHHH.

OIIK1, OIIK2

10.

DIeMEHTBI
TEOpHUU

OyHKIUSA KOMIIJIEKCHOTO IEPEMEHHOr0. JJIEMEHTapHbIC
(yHKIMHM ~ KOMIUIEKCHOro mepemeHHoro. [lpemen wm

OIIK1, OIIK2

A
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GyHKINH
KOMIJICKCHO M
[IEPEMEHHOMN

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

11.

YucaoBrie
PAIBL.

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

OIIK1, OIIK2

12.

O yHKIMOHAJb-
HBIE PSIIBL.

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

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

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

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

10

OIIK1, OIIK2

13.

OCHOBBI
OTICpAITHOH-
HOT'O
HCYMCIIEHUS

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

OIIK1, OIIK2

3 cemecTp

14.

Crnyuaitabie
COOBITHS.
BeposTHOCTS.

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

OIIK1, OIIK2

15.

Crydaiinsie
BEJINYMHBI U
3aKOHBI HX
pacmpezaeneHus

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

10

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

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

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

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

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

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

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

Ne HaumMmenoBanue Ne Ne paznenoB MaHHOM MUCIUTUIAHBI U3 TaOI. 5. 1, ISl KOTOPBIX HEOOXOAUMO
n/n obecreynBaeMbIX u3ydyeHune odecreunBaronux (IPeIbIAYIIX) U 00ecrednBaeMbIX (MOCIEAYIONIHX)
(Tmocnenyomux) IUCIUTUINH IUCUMITIAH
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
1. | Pusuxa + S T T e O O T T O e e O O
2. | Teopernueckre OCHOBBI S R R T A o S S B
NIEKTPOTEXHUKHI
3. | TBepnorenbHas 31€KTPOHUKA N T T A R N I A O O (R (S B
4. BakyymHas 1 niia3meHHast o I O O O O O R O I O A A N A
IEKTPOHUKA
5. | YuebHo-uccnenoBareapCcKas S R R R T A o A O R S S B S
pabota
6. | Hay4yno-uccnenoBarenbckas N T T T S N I O A A O (O (R S S B B
pabora
7. | KpanroBas u ontudeckas + |+ |+ |+ |+ |+ |+ |+ |+ ||+ |||+ +] O+
JJIEKTPOHUKA
8. | dusnka KOHIECHCUPOBAHHOTO S T T A R I I A A O (R (R S S B
COCTOSIHUSA
9. | Hanoanekrponuka S o O O O o O O o O O O i O
10. | ®usuka MWICHOYHBIX S I S A I I A R I O I R A I S A
HaHOCTPYKTYP
11. | ®wusuKa HOJIyIPOBOJHUKOB e N T e

o}
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12. | MopenupoBanue n + |+ |+ |+ |+ |+ ]+ + |+ |+ |+ |+ ]+ |+
IPOEKTUPOBAHUE MUKPO- U
HAaHOCHCTEM

13. | ®usnueckre OCHOBBI MHKpO-u | + | + | + | + | + | + | + | + + |+ |+ |+ |+ ]+ ]+
HaHOCHCTEMHOH TEXHHUKHU

14. | MaremaTnyeckoe + |+ |+ |+ |+ |+ ]+ ]+ + |+ |+ |+ |+ |+ |+
MOJIEIIUPOBAHUE U
IpOrpaMMHpPOBaHHE

15. | O6paboTka pe3ynsTaToB + |+ + |+ |+ |+ |+ |+ + |+ |+ |+ |+ |+ |+
9KCHEPUMEHTA

16. | IlpuknaaHasi MexaHuKa e e e

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

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

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

6. Metoabl u (popMbI OpraHu3annu o0y4eHust

TexH0JO0TMH MHTEPAKTHBHOI0 00y4eHUs1 NPH Pa3HbIX (hopMax 3aHATHH B Yacax
[IpakTuueckue
@opwmsl | Jlexuu P TpeHunr CPC
| cemuHapckue Bcero
MeTtoabt u (Jac) Mactep-knacc (9ac) | (uac)
3ansaTus (Jac)
[Ipe3eHTanuy ¢ NCTIOIB30BAHUEM Pa3JaTOYHBIX
MaTepualioB, CIaiJ0B, MYJIbTHMEANHHOM 18 18 36
MIPE3EHTANHN
Pa6oTa B KOMaH1e 3 3
Pemenue cutyallnoHHBIX 3a7a4 3 3
CocrapneHue HHTEIEKT-KapT 6 6
HccnenoBaTenbcKuii METO 3 3
Brictymienne B posn 00ydaronero 3 3
VITOro MHTEPaKTUBHBIX 3aHATHI 18 36 54

7. JIabopaToOpHBbIA NPAKTUKYM HE MPEIYCMOTPEHO

8. [IpakTHYecKkHe 3aHATHS (CeMUHAPHI)

Onpenenutenu. CBOMCTBA U BEIYUCIICHHE.

Ob6parHas MaTpuia. Pemenrne MaTpiyHbIX ypaBHEHHN.

JIuneitnsle npocTpancTBa. JINHEHO 3aBUCHMBIE U IMHEWHO
HE3aBUCHMBbIEC CUCTEMBI BEKTOPOB. PaHT MaTpHIIbL.

[NonsiTne 6a3uca. @opMyItsl epexosa oT OJHOTO Oasuca K
apyromy. OpToroHajgbHbIE 1 OPTOHOPMHUPOBAHHBIC 0A3UCHI.
Hopwma BexTopa.

CucreMbl TMHEHHBIX aJIreOpandeckuX ypaBHeHHH. Meton
Kpamepa. Meton 'aycca.

Pemenue HeonpenenéHHBIX CUCTEM JIMHEHHBIX YPaBHEHUI.
Pemenne oJHOPOIHBIX CHCTEM.

JIuneitnsle onepauyu Haj BekTopamu. CKaJsipHOE,

Ne Ne pazpena Temarrka mpakTHICCKUX 3aHATHHA (CEMUHAPOB) Tpyno- Komnerenuu OK,
n/m JUCHMIUIMHBI U3 €MKOCTb IK
Tadu. 5.1 (qac.)
Cemectp
1. 1. Martpursl 1 JeicTBUS HaJl HIMH. 20 OIIK1, OIIK2
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BEKTOPHOE ¥ CMELIAHHOE ITPOU3BEICHUS, NX IPHIMECHEHHE.

JIunelinbiil onepatop. JlelcTBYS HaJ TUHEHHBIMU
oneparopamMu. CoOCTBEHHBIEC YUCIIa U COOCTBEHHBIE BEKTOPHI
JMHEHHOTO orepaTopa.

[Ipsimas Ha rutockocTu. I110CKOCTB.
IIpsiMas ¥ NIOCKOCTH B IPOCTPAHCTBE.
ITonsipHas cucrema koopauHat. [loBepxHocTH.

OIIK1, OIIK2

[Ipenen umcmoBoit mocienoBatensHOCTH. [lpexen GpyHKIHM.
PackpriTHE HeonpeeneHHOCTeH. 3aMedaTebHbIe PEeIbl.
CpaBHeHune OeCKOHEYHO ManbIX (yHKIHI. HenpepsiBHOCTH
¢ynxumn. Knaccudukanms Touek paspbisa.

10

OIIK1, OIIK2

[MpousBoanas pynkiyun. Texnuka anpQepeHIpoBaHUS.
[IponsBoaHas cnoXHOH QyHKIMHA. MeTox
morapupmudeckoro auddepeHInpoBaHUS.
JuddepenuupoBanue GyHKIMN, 32JTaHHBIX HESIBHO,
napameTpudecku. [Ipon3BoaHbie U Tu(GepeHITHATB
BbIcIMX nopsiakoB. Popmysta JleiOnuna. ['eomerprueckuit
cMblIci pousBogHON. @opmyna Telinopa. IlpaBuio
Jlonmras.

OIIK1, OIIK2

YactHple npou3BojHble W auddepeHuman  GyHKIUU
HECKOJIbKUX  MEPEMEHHBIX. [IpunoxkeHne  YacTHBIX
MIPOM3BOAHBIX (TPaJMEHT, NPOU3BOJHAS IO HAMPaBIICHHUIO,
YpaBHEHHE KacaTedbHOW IIockocTh). JuddepeHmpoBanne
HESIBHO 33/1aHHOM (pyHKIMH. YacTHBIE IPOU3BOIHBIEC BBICIIMX
TIOPSIJIKOB.

OIIK1, OIIK2

Anrebpandeckas, TPUTOHOMETPUYECKas U MTOKa3aTeIbHas
(opMBI 3amKcu KOMILIEKCHOTO uncia. Onepauu Haj
KoMIuIeKCHbIMU ynciiamu. @opmyna Myaspa. M3Bneuenue
KOPHS.

HenocpenctBennoe unrerpuposanue. [lonsenenue noj 3Hak
muddepennnana. 3ameHa IepeMeHHOW. MeTton
HHTETrpUpOBaHUe 0 YacTsAM. MHTerpupoBanue
panmoHansHBIX apobeit. HTerpupoBanue
nppanuoHanbHocTeil. Teopema YeOrpimesa. MHTerpupoBanue
TPUTOHOMETPUIECKIX (PyHKIHUIL.

12

OIIK1, OIIK2

Cemectp 2

Onpenenennsiii uHTerpan. @opmysna Hetorona - JleiiOHuna.
WHrerpupoBanue 10 4acTsM, 3aMEHa IEPEMEHHOM B
ONpEeAETICHHOM UHTerpane. IIpuiioskeHns onpeneneHHoro
nHTerpana. HecoOcTBeHHbIE HHTETPAJIBI IIEPBOTO POJA.
Borunciienue. TeopeMbl CpaBHEHUSI.

OIIK1, OIIK2

HBoiiHoit  wmHTerpan. Ompenenenne. Brrunmcnenne B
JIEKapTOBBIX  KOOpJMHATAaXx. W3menenne  mopsaxa
HHTETPUPOBAHUS.

3aMeHa MEpeMEHHbIX B JABOMHOM HHTerpane. J[BoitHoi
HHTErpajl B  TOJISIPHOW cucTeMe KoopauHaT. M3meHeHue
MOPsAKa HHTETPUPOBAHUSL.

Tpoiinoit  wnTerpan. Omnpenenenve. Bwiuucienune B
JEKapTOBBIX KOOPANHATAX.

3aMeHa IepeMEHHBIX B TPOWHOM HHTErpaie: IMepexo] B
LMWIHHIPUYECKYI0 B C(EepHUYecKyl0 CHCTEMY  KOOpIWHAT.
IIpunoxeHnne  KpaTHBIX  UHTETPAJOB K  PEIICHHUIO
TeOMETPUYECKHX U (PU3MYECKUX 3a/au.

Boruncnenue kpuBoiuHeHoro unrerpaia. @opmyna ['puna.
IIpumeHeHNEe KPHUBOJIMHEMHOIO UHTErpaja K PpELICHUIO
TeOMETPUYECKHUX U (PU3UIECKUX 3a1ad.

Beruncienue nosepxuoctHoro unrerpana |l poga. @opmyist
Croxkca n Octporpanackoro-I'aycca.

14

OIIK1, OIIK2

BekropHble mosis. BerumcieHHe NOTOKAa BEKTOPHOTO TOJIS
qyepes IMMOBEPXHOCTb. I[I/IBCpI‘eHHI/ISI BEKTOPHOI'O T10JI4.
Hupkymamnuss BEeKTOPHOTO TMoiisi. PaboTa BEKTOPHOTO MO
BIONb KpuBOil. PoTop BexropHoro moias. OTbICKaHUE
MIOTEHIIMAIIA MO,

OIIK1, OIIK2

1n
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10.

JuddepennyanbHple ypaBHEHHS C Pa3IeIONIMUCS
NIEPEMEHHBIMU U CBOJAIKECS K HUM. OTHOPOJHbIE
YpaBHEHHS.

Jlunetinsie ypaBHeHUS 1-To mopsaka. MeToa BapHaIim
IIPOU3BOJILHOTO NIOCTOSIHHOr0. Meroa beprymiu. YpaBHeHue
Bepaymmni. YpaBHeHUS B MOTHBIX U QepeHnnanax.
YpaBHEHUS BBICIINX MOPSAKOB, TOIMYCKAIOLUE TTOHKEHHE
HOpsIIKA.

JlunelHbIe HEOJHOPOIHBIC YPAaBHEHNUS C IOCTOSTHHBIMHU

ko3 dunmenramu. HaxoskaeHue 00IIEro U 4acTHOTO
peleHni TMHEHHOrO HEOAHOPOAHOTO YPaBHEHHS C
HOCTOSTHHBIMU KO3(p(hUIIMEHTaMK U ClielMalIbHOM IpaBoi
4acThi0. MeTo | BapHanny Mpou3BOJIBHBIX TIOCTOSIHHBIX.
Cucrembl TMHEHHBIX TU(depeHInaAIEHBIX YpaBHEHUH ¢
MTOCTOSTHHBIMH K03 uItmenTamu.

14

OIIK1, OIIK2

11.

10.

OyHKIUM  KOMIUIEKCHOTO  MEPEMEHHOro.  BbrumcneHue
norapupma KOMILIEKCHOTO qycia. Bo3zsenenue
KOMIUIEKCHOTO ~ 4YHCIa B KOMIUIEKCHYIO  CTEIIEHb.
I'unepbonnueckue ¢$yHKIMN. I'eomerpuueckue
UHTEpIPETALMY  YCIOBUI HAa KOMIUIEKCHOW IUIOCKOCTH.
IIponsBonnas (YyHKIIMM ~ KOMIUICKCHOTO —II€PEMEHHOTO.
I'eomeTprueckuii cMbICH TNPOM3BOAHONW. YcmoBus Komu-
Pumana. Anamutmueckne — ¢yHKuma. BoccTaHoBieHHE
AQHAJIUTHYECKON (YHKIMM TO M3BECTHOW JEHCTBUTEILHOM
WM MHUMOM 4acTH.

WnTterpan ot (yHKIMH KOMIUIEKCHOTO NMEPEMEHHOIO M €ro
BbruncyieHne. Marerpansuas popmyna Komm.

10

OIIK1, OIIK2

12.

11.

Umncnossle psagel. Cymma psaga. HeoOxoanMeiid mpr3HaK
cxoaumocTu. JloctaTouHbie TPU3HAKU a0COTIOTHOMN
CXOaMMOCTH. 3HaKouepeayronuecs psansl. [Ipuznak
JleiibamITa. AOCOIIOTHAS M YCIIOBHAS CXOJMMOCTb.

OIIK1, OIIK2

13.

12.

®ynkunoHaneHble psibl. O0IaCTh CXOIUMOCTH.
PaBHomepnas cxonumocts. [Ipusnak Beitepintpacca.

Psin Teiinopa. Vicrions30Banue pSaoB B MPUOIMKEHHBIX
BBIUHCIICHHSIX.

Psn Jlopara. Oco0Oble TOUKH, UX KIIacCH(UKAIIHSL.
Brruncnenue BEIYETOB.

[IprmMeHeHne BHIYETOB K BEIYMCICHUIO HHTEIPAJIOB.

Psn @ypee dhyHKIMY, 3a1aHHOI Ha ipoMexyTke [-w; 7). Psn
dypbe GyHKIMH, 3a1aHHON HA TpoMekyTke [-1; 1]. Psapr
®ypbe a1 9YeTHON ¥ HeYCeTHON (DYHKITHH.

KommuiekcHas popma TpuroHomerpudeckoro psaa Oypre.
WuTerpan Dypoe. [IpeodbpazoBanne Dypoe.

14

OIIK1, OIIK2

14.

13.

IIpeobOpazosanue Jlamraca. HaxoxaeHne m300pakeHus.
Haxosxnenne opurrHaia mo n3o0paxxeHuto. Pemenne
JTUHEHHBIX TU(PepeHINATPHBIX YPaBHEHUH U CHCTEM.

OIIK1, OIIK2

Ceme

cTp 3

15.

14.

DeMeHThl KOMOMHATOPHKH. Pa3niuHble onpezeneHue
BeposTHocTH. JleticTBus Haz coOpITHsIMEI. OCHOBHBIC
TEOPEMBI TEOPHUH BEPOSITHOCTEH. PopMysia MOTHON
BeposaTtHOCTH. @opmyna baiteca. [locienoBarenbHOCTh
HE3aBHCUMBIX OMBITOB.

12

OIIK1, OIIK2

16.

15.

Psin pacnpenenenns, pyHKIUS pacnpeiesieHus ¥ IIOTHOCTb
pactipeneneHuss OAHOMEPHOM CIIy4aiiHON BEJTMYUHBI.
UmncnoBble XapaKTEPUCTHKU CIyqaifHbIX BEIHUHH!
MaTeMaTH4ecKoe 0XKHUAaHHE, TUCIIEPCHs U
CpEeIHEKBaPaTUIECKOE OTKIOHEHUE, MOMEHTHI,

ko dunmeHT acummeTpuu, KO3(QGHUINEHT CKOIIEHHOCTH.
Bunel pacnipenienieHuii: paBHOMEPHOE, HOPMAJIBHOE,
MOKa3aTesbHOe.

Xapaxrepuctudeckas Gpynkuusi. KymynsHtHas QyHKIUS.
3akoH Oonpmmx yrcen. HepaBencrso Mapkosa. HepaBeHCTBO
Yeorrmesa. Teopema YUebbimera. Teopema beprysu.
Teopema IlyaccoHna.

18

OIIK1, OIIK2
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JByMepHas ciyyaliHag BennunHa. Martpuua pacnpeaeneHus,
(YHKIMS pacrpeeneHns ¥ INIOTHOCTD pacipe/iesIeHus
JBYMEPHOMH Clly4yailHOM BEIMYUHBI. Y CJIOBHBIE INIOTHOCTH
pacnpenenenus. UncnoBble XapaKTEpUCTUKU IBYMEPHON
ciyyaiiHOU BenmuuuHbL. JIuanu perpeccuu. Koadduuuent

KOPPEISIIU.

17.

16.

I'ucrorpaMmMa u MoOMroH. DMmupuIecKas QyHKIUS

JMCIIEPCUs U CPEAHEKBAIPAaTUIECKOE OTKIOHEHHE.
ITocTpoeHne JOBEPUTENBHBIX HHTEPBAJIOB.

pacopeaciacHus. BbI60p0‘IHLIC MATEMATUYCCKOC OKHUIAHHUC,

OIIK1, OIIK2

9. CamocroniTesbHasi paboTa

Ne

/o

Ne paznena
JUCLIUTUIN
HBI U3
Tabm. 5.1

TeMaTrKa cCaMOCTOSATEIBHON PaboThI
(Oemanuzayust)

Tpyno-
€MKOCTh
(uac.)

Komre-
TEHIUHA

OK, IIK

KOHTpOJ'IB BBITIIOJTHCHU A

pa6OTI>I (Ompoc, Tecr,
JIOM.3aJIaHue, U T.J)

CeMme

crp 1

1.

1

W3yueHne TeOpeTHYECKOr0 MaTepuaia: 34
MaTtpuupbl ¥ 1eHCTBUS Ha/l HUMH.
Omnpenenurens nopsaka N. O0parHas MaTpuLa.
Pewenue maTpuuHbIX ypaBHEeHUi. Pemenue
CHCTEMBI JINHEHHBIX anreOpandecKux
ypaBHeHH MeTogoM Kpamepa, meTogom
I'aycca. CaMOCTOSITENNBHOE H3YUECHUE TEM:
Jluneitnbie npocTpancTBa. ApudMeTHUECKHEe
npocTpaHcTBa. EBKIINIOBEI JINHEHHBIE
npocTpaHcTBa. [Ipoekius BeKTopa Ha OCh.
[Iporeaypa OpTOTOHATIM3AINN BEKTOPOB.
KBanparuunas ¢popma. [IpuBenenue
KBaZIpaTU4HOU (POPMBI K IJIaBHBIM OCSIM.
Pemenne 3ana4 mo BceM TeMaMm, NOATOTOBKA K
KOHTPOJIbHOH paboTe.

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHaTUsIX. KOHTpOsbHAs
pabora. Kommoksuym.

Cam-n0: KpuBble BTOporo nopsiaka. 16
IIpuBenenue ypaBHEHUsI KpUBOM BTOPOIO
nopsiJka K kKanonuueckomy Buay. Ilocrpoenue
KPHUBBIX BTOPOTO MOPSKA Ha TNIOCKOCTH.
W3ydeHne TeOpETHYECKOTO MaTepHaa,
MOATrOTOBKA K NPAKTUYCCKUM 3aHATUSM. TeMsr:
IIpsimas muHMS Ha TUIOCKOCTH. [170CKOCTB.
[Ipsimas B mpoctpancTse. [lonspHas cucrema
koopauHat. [ToBepxnoctu. Cam-HO: Brinucats
YPaBHEHHUS IOBEPXHOCTEH U BBINOJIHUTH
acku3bl. Penenue 3anad.

OIIK1,
OIIK2

Onpoc Ha IPaKTHUECKUX
3aHATHAX. KOoHTposIbHAA
pabora. Kommoksuym.

CaMm-H0: MHOX)ecTBa. Onepanuu Haj 12
MHOECTBaMH. | paHUIIbI YUCIOBBIX MHOXKECTB.
Moaynb 1eiCTBUTENLHOTO YUCIa.
OnemeHTapHble QPyHKIMU, UX CBOWCTBA U
rpadukn. OCHOBHBIE CBOHCTBA (DYHKIINH
(3aKOHCIIEKTHPOBATh, BBIIIOJIHUTH 3CKU3BI
rpadukoB). UncClICHHBIE METOIBI PELICHUS
YPaBHEHUI: 3a/1a4M OTACICHUS KOPHEU; METO,
IUXOTOMHH. UNCIIEHHBIE METOIBI PEIICHUS
3a7a4 00 MHTEPIOJISALMH 3aBUCUMOCTEHA.
W3yueHne TeOpeTHYECKOr0 MaTepraia.
Pemenne 3ana4, NoAroToBKa K KOHTPOJIBHOU
padote. Temsr: [TocnenoBaTeabHOCTD U €€
npenen. Ipenen ¢pyakuun. HerpepbIBHOCTE
¢ynxumn. Knaccudukanus Toyek paspbiBa.
[IepBrIil 1 BTOpOil 3amMeydaTenbHbIE NPEAEIbl U
uX cneAcTBus. beckoHeuHo manble U
6eckoHeyHO OopIIe QyHKIINH.

OIIK1,
OIIK2

Onpoc Ha MPaKTHYECKUX
3aHaTusX. KonrponbHas
pabora. Kommoksuym.

4.

Cam-Ho0: ['eoMeTprudecknii 1 MEXaHHIECKHH 12

OIIK1,

Onpoc Ha TPaKTHIECKUX

12
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CMBICJ TPOU3BOAHOM. [Ipu3HaKu MOCTOSIHCTBA U

MOHOTOHHOCTH (DYHKIUH. DKCTPEMYMBL.
Haubonbmiee 1 HauMeHbIIIEEe 3HAYCHNE
(yHKIIMM Ha OTpe3Ke. BeImyknocTs BBEpX 1
BHU3 rpaduka ¢pyHkuuu. Touku neperuoda.
AcumrtoTsl rpaduka ¢pyakuuu. [lomHoe
uccie0BaHne QYHKIUH U TIOCTPOCHUE
rpaduka. M3ydeHne TeopeTnueckoro
Mmarepuana. Pemenne 3aga4, HOATOTOBKA K
KOHTpoJbHOHU pabdote. Temsl: [IpousBoHast.
Meron norapudMuaecKoro
muddepennupoBanus. Juddepenmnman
¢yrakuuu. [IponsBoansie n auddepeHnaIbI
BeIcIIUX NopsakoB. @opmyna Telnopa.
JuddepennnpoBanue mapaMeTpuIecKux 1
HESIBHO 3a7aHHBIX PpyHKImi. [IpaBuio
Jlonmrains.

OIIK2

3aHATHAX. KOHTpOJIbHAS
pabora.

Cam-no: Ilpenen u HEIPEPHIBHOCTH (QYHKITHH
HECKOJIBKMX TepeMeHHBbIX. [Ipon3BonHas
Martpuua u ee crpoerue. ®opmyna Teinopa B
JBYMEPHOM ciy4ae. Y CIIOBHBIH SKCTPEMYM.
Haumennliiee 1 HauOoJIbIlIee 3HAYCHUS
¢yaknnm B obnactu. Uzydenne
TEOpeTHUYECKOro MaTrepuania. Pemenue 3amgay,
MOATOTOBKA K KOHTPOJBHOM paboTe. TeMbr:
Yacrasle npousBoausle. [TomHbril
muddepennman. [IponsBoanbie u
mddepernnan BEICIINX MOPAAKOB. ['pagueHT.
[TpousBoaHas no HanpasieHuto. KacarenapHas
TUIOCKOCTh ¥ HOPMaJTb K TOBEPXHOCTH.
OkcTpeMyM (QYHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeoOxoanmble 1 1OCTaTOUHbBIE
YCIIOBUSI SKCTPEMYyMa.

18

OIIK1,
OIIK2

Omnpoc Ha TPaKTHIECKIX
3aHsATHAX. KOHTpOsIbHAS
paborTa.

M3ydyeHue TeopeTUYECKOro MaTepuaia.
Pemenne 3amau. Tema: AnreOpandeckas,
TPUTOHOMETPHYECKAS U TIOKa3aTeNbHAs (POPMEI
3aMyucH KOMITIEKCHOTO yrcia. Onepariy Haj

KOMIIICKCHBIMM YHClIaMU. Perenne ypaBHeHI/If/’I,

HMCIOIINX BCHICCTBCHHBLIC N1 KOMIIJICKCHBIC
kopHU. Popmyna Myaspa. 3BieueHue KopHs
13 KOMILJIEKCHOTO uucia. M3yuenue
TEOPETHUUECKOTo MaTepuaia. Beimonaenne
UH/IMBUYaJIbHOTO 3aJaHus. TeMsl:
Heonpenenennsiit unTerpan.
HenocpencrsenHoe HHTErpUPOBAHUE.
IMonsenenue mox 3Hak auddepeHIraa.
MeTo1 HHTETPUPOBAHUS IO YacTsAM. 3aMeHa
nepeMeHHOH. HTerpupoBaHue NpocTenImx
npobeit. VHTErpHpoBaHme pannoHaIbHBIX
(yHKIMH, HHTETPUPOBAaHIE TPUTOHOMETpHYEC-
kux ¢yHKIui. MHTErpupoBaHne HEKOTOPBIX
VPPAIOHAIBHOCTEH.

16

OIK1,
OITK2

Onpoc Ha NpaKTHUECKUX
3aHATUsAX. KOHTpOJIbHAs
pabora.

HOJ.'[I‘OTOBK& H cJada 3K3aMCHa

36

OIK1,
OITK2

OHGHK& Ha 5K3aMCHC

Ceme

Cam-HO: CXOIUMOCTb B CMBICIIE TJIaBHOTO
3HadeHUs. YNCIIEHHbIE METOABI BBHIYMCICHUS
HHTETPAJIOB C 3aJaHHOH TOYHOCTHIO (METOBI
MPSMOYTOJIbHUKOB, METO/I TPAIELNii).
W3ydenne TeopeTHYECKOTO MaTepraa.
Pemenue 3a7a4, NoAroToBKa K KOHTPOJIBHOM
pabote. Tembr: OmnpeneneHHBI HHTETPAIL.
®opmyna Herorona-Jleionumna. 3ameHa
MIEPEMEHHBIX B OTPEJICIEHHOM MHTETpaJe.

16

OIK1,
OIIK2

Onpoc Ha MpaKTHYECKUX
3aHATUAX. KOHTpOnbHas
paboTa.
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[Mpuno>xeHns onpeAeNeHHOro HHTerpaa.
Heco6GctBennble uaTerpais | pona (¢
GeckoHeUHBIMH TIpezenaMu). HecobcTBeHHBIC
unTerpans! 11 poaa (0T HeOrpaHHYESHHBIX

GyHKIHN).

Cam-Ho: IIpunosxeHus KpaTHBIX HHTETPAJIOB.
V3ydeHne TeopeTnIeckoro MaTepuaia.
Pewrenue 3aa4, MoAroToBKa K KOHTPOJIBHOM
pabote. Temsr: [IBoiiHOM MHTErpaTI B
ACKapTOBLIX U MOJISIPHBIX KOOpAWHATAX.
Tpoitaoit maTerpan. Chepuaeckas u
LWIMHJIPUYECKast CHCTEMBI KOOP/IMHAT.
KpuBonmHelHbIe HHTErpaIBI [0 JUTHHE TYTH.
KpuBosMHeHHbIe HHTErPaIBI 10 KOOPIHHATAM.
HOBerHOCTHI)Ie HMHTErpaJibl 0 IjIomaaun
NOBepXHOCTH. [I0BEpXHOCTHBIC HHTETPAIIBI 110
KOODJIMHATAM.

20

10.

PaboTa BEKTOpPHOTO OIS BAOJIE KPUBOHL.
[MoTteHumanbHbIe 0. [I0TOK BEKTOPHOTO MOJIS
yepe3 noepxHocts. Popmyinsl ['puna, Crokca
u Octporpazackoro-I'aycca.

OIIK1,
OI1K2

Onpoc Ha IPaKTHIECKUX
3anATHAX. KoHTposbHas
pabora.

11.

Cam-no: luddhepeHnanbHbIi THHSHHBINA
omneparop. CBoHCTBA peleHn 0HOPOHOTO
TUHEeWHOTO M depeHInaNTEHOTO YPaBHEHNUS.
JIuneliHo 3aBUCUMBIE U TMHEIHO HE3aBHCUMBIE
cucteMsl pyHkuuii. [Ipumepsr.
Onpenenurens Bpouckoro.

Teopema 0 TMHEWHON 3aBUCUMOCTH (DYHKI[HH.
Teopema 00 yCIOBHAX TMHEHHOM
HE3aBUCUMOCTU PEUICHUN JIUHEHHOTO
omHOpOIHOTO AU HepeHTaTFHOTO YpaBHEHHS.
UYucneHHble MeTOIbI perenus 3aaaun Komu
JUIsl OOBIKHOBEHHOTO N depeHInantsHOro
ypaBHeHUs. M3ydeHne TeopeTHIecKoro
Marepuaia. Pemenue 3anad u3
WHIUBHUIyAJIbHOTO 3aaHus. TeMbl:
Juddepenumanbabie ypaBHEHHS IEPBOTO
MOpsiIKa. YPaBHEHHS BBICIINX ITOPSIKOB,
JIOITyCKAIOIIe MOHWKEHHE TTIOPSIKA.
JIuneiinsie nuddhepeHanbHBIe YpaBHEHHS
nopsiaka N. CUCTeMbl JIMHEWHBIX
auddepeHInaTbHBIX YpaBHEHUH.

18

OIIK1,
OIIK2

Omnpoc Ha TPaKTUIECKUX
3aHATHUAX. 3aIIuTa
WHIUBHUIYyaIbHOTO
3aJaHuUs.

12.

10.

Cam-Ho: [TocnenoBaTenbHOCTh KOMIIEKCHBIX
yucen. [loHsTHE «OECKOHEUHOCTHY.
PacmipenHast KOMIUIEKCHAsS INIOCKOCTb.
JIuneiinsie oToOpaxenus. Y paBHEHHE 00pa3a
kpuBoi. CaMoCTOATEFHOE U3YUEHUE
TEOPETHYECKOT0 MaTtepuaina. Pemenne 3agay,
IIOJITOTOBKA K KOHTPOJIbHOM padore. Tema:
OcHOBHBIE dJIEMEHTapHbIE PYHKITUN
KOMIUIEKCHOTO NEPEMEHHOTO.
HuddepeHuupyempie QYHKIHH.
Ananmntnueckne Gpyakuuu. VHTErpan ot
(YHKIIMU KOMIUIEKCHOTO IEPEMEHHOT0.

18

OIIK1,
OIIK2

Onpoc Ha TPaKTHIECKUX
3aHATHAX. KOHTpObHAs
pabora.

13.

11.

Cam-Ho: JlocTaTo4HbIe MPU3HAKH CXOJIUMOCTH
YHCITIOBBIX PAJIOB B KOHEYHOH opme. .
CaMOCTOSITENbHOE U3YUEHUE TEOPETUUECKOTO
MaTepuaina. PemeHune 3a1a4, HoAroToBKa K
KOHTpoJIbHOU padoTe. Tema: HeoOxomumbrit
MIPU3HAK CXOAMMOCTH. JlocTaToOuHBIe TPU3HAKA
a0COJTFOTHON CXOJUMOCTH. 3HAKOUYEPEIYIO-
muecs psansl. [Tpusnak JleliOaumA.

10

OIK1,
OIIK2

Onpoc Ha MPaKTHIECKUX
3aHATHAX. KOHTpoJbHAs
pabora.

14.

12.

Cam-HO0: DYHKINOHATIBHBIC PSIIBL.
PaBHOMEpHAs CXOAUMOCTE (DYHKIIHOHAIBHBIX

26

OIIK1,
OIIK2

Onpoc Ha TPaKTHIECKUX
3aHsATHAX. KOoHTpONIBHAs

14
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psinos. CBONCTBAa pABHOMEPHO CXOJISIIIUXCS
(yHKIMOHAIBHBIX psioB. M3yueHne
TEOPETHUYECKOT0 MaTeprana: YnucIoBbIe pSabL.
®yHkMoHaNbHbIE psiabl. Psn Teitnopa. Psag
Jlopana. IIpumenenue creneHHbix psgos. Hymu
aHanmuTHIecKOU (yHKIMH. OcoObIe TOUKH, UX
ki1accuukanys. Beraucinenue BEIYETOB.
[TpuMeHeHre BBIYETOB K BBIYHMCICHHIO
UHTErpajnoB. Pemenue 3a1a4, IOArOTOBKA K
KOHTPOJIBHOU paboTe 1o Teme: «BbIueThl.
[TpunoxeHne Teoprn BHIYETOB K BEIYMCICHUIO
HUHTETPAJIOBY.

Cam-Ho: Pa3noxxeHune B psJ] 0 OPTOTOHAIBHBIM
¢ynkmsaM. [ToHATHE O CXOMMOCTH B CpETHEM
U CPEJHEKBAIPATHYHOM. DKCTPEMaIbHOE
cBoMcTBO 0Tpe3KoB psaa Oypre. Mzyuenue
TEOPETHUYECKOT0 MaTepuana. Pemenue 3amgay.
Tembl: Paznoxxenue B psin @ypbe 1o
KOCHHYcaM u cuHycaMm. KomruiekcHast ¢popma
psana @ypee. UnTerpan @ypoe.
ITpeo6pazoBanue Dypee.

paborTa.

15.

13.

Cam-Ho: Hurerpan roamens. CBeneHue
3a/1auM K 3a7a4e ¢ HyJIeBEIMH Ha9aIbHBIMH
ycloBUsMHU. Perienne nHTerpaibHbIX
ypaBHeHUH BosbTeppa ¢ aapamu crienqualbHOTO
BUJIA. PerieHne HEKOTOPBIX 3a1a4
MaTeMaTHYeCKOH (HU3UKH.

N3yyeHne TeopeTUYECKOro Marepuaa:
IIpeobpazoBanue Jlamnaca. ITpunosxeHust
OTICPAIIMOHHOTO WCYHCIICHUs. Pemenne 3amay,
MOJIrOTOBKA K KOHTPOJIBHOU padoTe 1o TeMe:
«OrneparmoOHHOE NCYHCICHUE)

18

OIK1,
OITK2

Ormpoc Ha
MPAKTHYECKUX 3aHSITHSX.

16.

6-13.

HO,I[FOTOBKEI U cJada 3K3aMCHa

36

OIK],
OIIK2

OL[GHI(a Ha 5K3aMCHC

Ceme

cTp 3

17.

14,

N3ydenne nexnuonHOro Marepuaia. Cam-HO:
Kpatkue ucropuueckue CBEeA€HUS O TEOPUHI
BEPOSATHOCTEH. AKCHOMAaTHYECKOE ONpeaeICHIe
BeposiTHOCTH. [loTok coObITHA. [IpocTeiinmii
IIOTOK U €ro cBoiicraa. Penmienue 3anaq
JomaitHero 3aganus. [Toaroroska k
KOHTpPOJBHOU pabdoTe 1o Teme: «/eiicTBus Hax
coOprTrsiME. OCHOBHBIE TEOPEMBI TCOPUHU
BEPOSATHOCTEN».

12

OIIK1,
OIIK2

Omnpoc Ha IPaKTHIECKOM
3aHaTuu. KoHTponpHas
paboTta. KomtokBuym.

18.

15.

W3ydenne neKMOHHOTO MaTepuania.
[ToarotoBka K MPaKTUYECKUM 3aHSATUSAM.
BrImosHEHNE TEKYIIETO JOMAITHETO 3aaHHs.
Cam-H0: OyHKIMS OJHOTO CIy4aifHOTO
aprymMeHTa. MaTeMaTn4ecKoe OXXHIaHue
(yHKIIMH OJTHOTO CITy4alfHOTO apryMEHTOB.
[ToaroToBka K KOHTPOIBHOH paboTe Mo Teme:
«CnyJaifHble BEJTMUUHBI U UX
XapakTepucTukmny. JImHeltHoe mpeoOpa3oBaHue
HOPMaJIbHOM CIy4aiiHOW BEIMYUHBI.
KOMHOSI/IL{I/ISI HOPMaJIbHBIX 3aKOHOB
pacnpenenenusi. MHOroMepHsle ciydaiiHble
BeIUYUHBL. OYHKIUSI HECKOJIBKUX CIy4alHBIX
apryMeHTOB. MaTeMaTH4ecKoe 0KUIaHue
(YHKIIMM HECKOJIBKHX CITyJalHBIX apryMEHTOB.
Tlonsitue perpeccun. Kpusble perpeccun.
[MonroroBka Kk KOHTPOJIBHON paboTe 1Mo TeMe:
«JIBymMmepHbI€ ciydyaliHble BETMYUHBI)
CX0IMMOCTH Ha MHOKECTBE CITyJalHBIX

28

OIK1,
OITK2

Onpoc Ha NPaKTUYECKOM
3aHsATUU. KoHTpOsbHAS
paboTa. KomtokBuym.
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pasgenos 14-15.

Benn4rH. CXOAUMOCTD IO BEPOSITHOCTH.
HepasenctBo Mapkosa. HepaBeHcTBo
UYeoOrimena. Teopema Yebrniea. Teopema
bepuynnu. Teopema Ilyaccona. IloaroroBka k
UTOTOBOM KOHTPOJILHOM paboTe 1o TeMaM

19.

KBaJ[paToB»

16. W3ydeHue JEKIMOHHOIO MaTepHaa. 14
[ToaroToBKa K MpakTHYECKOMY 3aHSTHIO.
BeinosiHeHHE TEKYIEro JOMAIIHEro 3aJaHusl.
Cawm-=o: I[lonstre BeiOOpku. Ilpocreiimme
cnoco0bl 00paboTKK BIOOpKH. CTaTHCTHYECKAS
(GyHKIUS pacpeaeneHns. DMIIpPUIecKas
byskuus pacnpenenenus. [locrpoeHue
JOBEPUTEIILHOTO MHTCPBAIA IJIsI OCHKH
MaTeMaTH4ecKoro oxunanus. [loHsaTue o
CTaTHCTUYECKOH POBEPKE TUTOTES.
BzanMocBs3b GU3HKH, MATEMaTUKH U
MPOrpaMMHpPOBaHHS B 00pabOTKE OIBITOB:
«CriaxuBaHue SKCIEPUMEHTAIBHBIX
3aBHCUMOCTEH 10 METOAY HAUMEHBLINX

OIIK1,
OIIK2

Ornpoc Ha TPAKTUYECKOM
3aHATHH.

20.

14-16 TloaroroBka u cmada sK3amMeHa

36

OIK1,
OI1K2

Or1ieHKa Ha YK3aMeHe

10. IIpumepHasi TeMaTHKa KypPCOBBIX IPOEKTOB (pador)

11. PeiiTunroBasi cucreMa JJjisi OLlEHKH YCIeBAeMOCTH CTY/I€eHTOB

Ta6auna 11.1 bamipHbIE ONEHKH IS 2JIEMEHTOB KOHTPOJIS

He npenycMmorpeHo PYII

MakcumanbHbII . MakcumanbHbII
MakcuManbHbIi
. 6axn Ha 1-yro KT 6a 3a epuon Bcero 3a
DJeMeHTH! y4eOHO! AeSTEITbHOCTH 6ay 3a epuon
C Hayaza mexay 2KT u Ha CceMecCTp
mexay 1KT u 2KT
ceMecTpa KOHEI ceMecTpa

[IpemuasbHbie OAILIBI 5 5 10
Kotoksuym 10 10
KontpossHbie paboTs! Ha

P P 20 20 10 50
MPAaKTUYCCKUX 3aHATUAX
HToro MmakcuMyM 3a mepuon: 25 25 20 70
Craua sk3ameHa (MaKCHMYM) 30
Hapacraomum uTorom 25 50 70 100
Ta6auna 11.2 IepecueT 0aJI0B B OIIEHKH 32 KOHTPOJIBHBIE TOUKH

Banibl Ha JaTy KOHTPOJILHOI TOYKH Onenka

85 % w BbIllIe OT MAKCMMAILHO BO3MOXHOTO peiitnHra Ha mary KT OTJIMYHO
70% - 84% oT MakcHMaJIbHO BO3MOXHOTO peliThHra Ha gaty KT XOPOIIO
55% - 69% 0T MakCHMaJbHO BO3MOJKHOTO pelitnHra Ha mary KT YIOBJIETBOPUTEIHHO
MeHee 55 % oT MakcHMalbHO BO3MOKHOTO pelTnHra Ha gaty KT HEYJIOBJIETBOPUTEIBHO

Tabauna 11.3 — [lepecyeT cymMbl 0aI0B B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Hrorosasi cymma 0aJi10B, yYUTHIBAET YCIEIIHO

Onenka (I'OC) N Ouenka (ECTS)
CAAHHBIN IK3aMeH
5 (oTaMYHO) (3aYTEHO) 90 - 100 A (0TJINYHO)
85-89 B (o4ens xopoio)
4(:2221;;’::3) 75— 84 C (xopotiio)
70-74
3 (YIOBIETBOPHUTEIIBLHO) 65 — 69 D (yronetsoputessio)
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

2 (HEeYAOBJIETBOPUTEIHHO),

Hu:xe 60 6a110B
(He 3a4TeHO)

DK3aMeHallMOHHAs OIIEHKA BBICTABIISICTCS JIMOO 110 pe3yabTaTaM CEMECTPOBOTO peﬁTI/IHFa, 100 1o OTBETY Ha 3K3aMCHC.

1A
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12.

Y4eOHo-MeTOOMYECKOEe M HHPOPMALIMOHHOE o0ecleYeHne TUCUUIIIMHBI:

12.1 OcHoBHasi TuTEpaTypa

1.

10.

11.

12.

13.

bexnemumes JI.B. Kypc ananutryeckoi reoMeTpun U TMHEHHOM anreOpbl [ DIeKTpOHHBIN pecypc] :
yueOHuK. — DnektpoH. naH. — CII6.: Jlanp, 2015. — 445 c. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=58162 — 3ari. ¢ sxpana.

Marasunnukos, JI. Y. Beiciiag matematuka |. [Ipaktukym no nuHeiHo# anredpe 1 aHaIuTHYECKON
reoMeTpun: YuyeOHoe nmocobue [DnekTpoHHbIi pecypc] / Marazunnukos JI. M., Marazunnukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 c. — Pesxxum noctyna: https://edu.tusur.ru/publications/37.

EnbuioB A.A. UnTerpanpHoe ucunucnenue. uddepenunansabie ypaBHeHUS: yuebHoe ocooue / A.A.
Enbuos, T.A. EnbsiioBa; ®@enepanbHoe areHTCTBO 110 00pa3oBaHuio, TOMCKHI rocy1apCcTBEHHBIN
YHHUBEPCUTET CUCTEM YIIpaBICHHS U panuodiekTponuku. — Tomck: TYCVYP, 2007. — 263[1] c. (100
9K3.)

Marasunnukos, JI. M. luddepenunansuoe ncunciaenue: YueOHoe nocodue [DneKTpoHHBINH pecypc]
/ Marasuanukos JI. U., MarasunaukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum
noctyna: https://edu.tusur.ru/publications/2246.
bepman I'.H. COopHuk 3a1a4 1o Kypcy MaTeMaTHUECKOI0 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. ¢ sxpaHa.

Asunosa JI.B. IlpakTukyM 1 MHAUBHUIyaJIbHBIE 33/IaHUI 10 BEKTOPHOI anredpe U aHAIUTUYECKOM

reoMeTpHH (TUIOBbIE pacyeThl) [DIEeKTPOHHBIN pecypc] : yuebHoe nocobue / JI.B. ApunoBa, B.A.
Bbonotiok, JI.A. bonotiok. — Dnektpon. naH. — CII6.: Jlans, 2013. — 281 ¢. — Pexxum pocryma:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3ari1. ¢ sxpaHa.

Bbonotiok B. A. [IpakTukym 1 HHANBUAYAIbHBIE 3aJaHU 10 HHTETPATLHOMY UCUUCICHHUIO PYHKIIUU
OJIHOM TIEpEMEHHOH (TUITOBBIE pacueThl) [DIEKTPOHHBIN pecypc]: yueOHnoe mocodue / bonotiok B. A.,
bonotiok JI. A., I'anuu FO. I'. [u np.]. — Dnextpon. nan. — CII6.: JIanp, 2012. — 336 ¢. — Pexum
noctyma: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ sxpaHa.
bonotiok B.A. [IpakTukym v HHAUBUAYATbHBIE 3aJaHUS IO OOBIKHOBEHHBIM U] epeHIInaIbHBIM
YpaBHEHUSIM (TUIIOBBIE pacueThl) [ DIEKTPOHHBINA pecypc]: yueOHoe mocodue / B.A. bonotiok, JI.A.
bonotiok, E.A. llIsen [u np.]. — Dnextpon. nan. — CII6.: Jlanb, 2014. — 220 ¢. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢ skpaHa.

[TanTeneeB A.B. Teopust pyHKIMI KOMIUIEKCHOTO MMEPEMEHHOTO U ONEPAIIHOHHOE UCYUCIICHUE B
puMepax 1 3aj1auax [DIeKTpoHHbIN pecypc] : yaedbnoe mocodue / A.B. [lantenees, A.C. SxkumoBa.
— Dnextpon. gan. — CII6.: Jlanp, 2015. — 447 c. — Pexxum poctyna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari. ¢ sxpaHa.

Yynecenko B.®. COOpHUK 3a/1aHUH 10 CTIEUATEHBIM KypcaM BbICIIIEH MaTeMaTUKHU (TUIOBbIE
pacueTsl) [ DIeKTpOHHBINA pecypc] : yueOHoe mocooue. — DnektpoH. nan. — CI16.: Jlanb, 2010. —

192 ¢. — Pexwum moctyna: http://e.lanbook.com/books/element.php?pll id=433 — 3armx. ¢ skpana.
MarasunnaukoB JI. 1. Beicimias matematuka [V. Teopus BeposiTHOCTEN [ DNEKTPOHHBIN pecypc] :
yuebnoe nocobwue / JI. 1. MarazuHHHUKOB ; TOMCKUiI rocyJapCTBEHHBII YHUBEPCUTET CHCTEM
YOPaBJICHUS U paTuodIeKTPOHUKH (ToMCK). — DIeKTpoH. TeKCTOBBIC JaH. — ToMmck : [0. u.], 2012, —
on-line, 151 ¢. — Pexwum noctyna: http://edu.tusur.ru/training/publications/2248
bopoaun A.H. DnemeHTapHbIil Kypc TEOPUHU BEPOATHOCTEN U MATEMATUYECKON CTATUCTUKHI
[DnexTpoHHEbIH pecypc]: yaebHoe mocobue. — Dnekrpon. gaH. — CII6.: Jlans, 2011. — 255 ¢. —
Pexxum noctyma: http://e.lanbook.com/books/element.php?pll id=2026
bonotiok B.A. [IpakTuKyM U HHAMBHAYaJIbHbIE 3aJaHUS 110 KypCy TEOPUHU BEPOSTHOCTEN (TUIIOBbIE
pacueTsl) [ DneKTpoHHBIN pecypc]: yuebHoe mocodue / B.A. bonoTtiok, JI.A. Bonotiok, A.I'. I'puns [u
ap.]. — Dnextpon. nan. — CII6.: Jlanp, 2010. — 288 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=534
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12.2 lonosiHUuTENbHAA JIUTEPATYpPA

1.

2.

10.

11.

12.

13.

®uxtenronsly ['M. Kypc auddepeHIHAIBHOr0 1 HHTETPAIBHOTO UCYUCICHHS: B 3 T.. yYeOHHUK
1utst By30B / I'. M. @uxtenromnsil. — 8-e uzn. — M.: @usmariur, 2006. — T. 1. —679[1] c. (99 3k3.)
@uxtenronsi .M. Kypc nuddepeHmanbHOro 1 HHTErpaabHOro MCUUCICHUS | Y4eOHUK IS
By30B: B 3 T. / I'. M. ®uxtenronbi. — 8- uzn. - M. : ®uszmamiur, 2006 . — T.2.— M.:
dusmariut, 2006. — 863[1] c. (99 sk3.)

COopHUK 3a/1a4 110 MaTeMaTHKE JUIsl BTY30B: yueOHOE TTocoOue /i BTy30B: B 4 4. / pen.: A. B.
Edwumos, b. I1. lemunosuu. — 3-e uzn., 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 3k3.)

Tepexuna JI. U., ®ukc U. U. Beiciias marematuka: YuyeOnoe nocodue. Y. 1: JIuneitnas
anreOpa. BexkropHas anrebpa. AHanutudeckas reoMeTpusi: yueoHoe nocodue. — Tomck:
Henwraruman, 2010. — 240 c. (4 2x3.)

Tepexuna JI. U., ®uxc U. U. Beicmas matematuka: Yuebnoe nocodue. Y. 2: [Ipenenn.
HenpepriBaocTs. [lponsBoanas @ynkuuu. [punoxenus nponzsoaHoi. yHKINN HECKOJIBKUX
nepeMeHHbIX. — ToMck: Tomckuii rocynapctBennsiii yausepeutet, 2010. — 192 c¢. (3 7k3.)
Tepexuna JI. U., ®ukc U. U. Boiciiast matematuka: YueOHoe nocodue/ Y. 3: HeonpeneneHHbIN
uHTerpai. OnpeaeneHHblil naTerpai. Kparuele, KpMBOIMHEHHbIE U TOBEPXHOCTHBIE HHTETPAIbI.
Bexropnoe nonie. — Tomck: Tomckuii rocygapcTBeHHbIN yHuBepeutet, 2011. — 252 c. (4 7k3.)
JlaBpentbeB M.A. MeTo/1bl TeOpHH (HYHKIMIA KOMIIEKCHOTO IEPEMEHHOT0 | YuebHoe nmocodue
115t By30B / M. A. JlaBpentses, b. B. 11labat. — 5-¢ u3z., ucnp. — M.: Hayka, 1987. — 688 c. (4
9K3.)

Kpacnop M.JI. @yHKIMM KOMIUIEKCHOTO HepeMeHHOro. OnepanuoHHOE HcUHcieHue. Teopus
ycroifunBocTH: YuebHoe nocobue 1 By30B / M. JI. KpacHos, A. . Kucenes, I'. . MakapeHko.
— M.: Hayka, 1981. —302[2] c. (33 2Kk3.)

PomanoBckuit II. U. Paasr @ypoe. Teopus mons. AHaATUTHUYECKUE U CIEIHATBHBIE (DYHKIIMH.
[IpeobpazoBanue Jlamnaca: Yuebnoe mocodue myst By30B/ M.: Hayka, 1980. — 334 c. (7 7k3.)
Cunopos 0. B., [llabynun M. B., @enoprok M. U. Jlekiun o Teopuu GyHKIMA KOMITIEKCHOTO
nepeMeHHoro: YueOnuk s By3oB/ M.: Hayka, 1989. — 477 c. (10 3k3.)

Bentuens E. C. Teopus BepositTHocTeli: YueOHuUK A By30B. M.: Academia, 2005. — 571 c. (228
9K3.)

I'mypman B.E. Teopus BepostHocTell 1 MaTeMaTHueckasi ctatuctuka [Tekcr]: yueOHOoe mocobue
115 6akanaspoB / B. E. 'mypman. — 12-e uza. — M.: FOpaiit, 2013. — 480 c. (7 3k3.)

I'mypman B.E. PykoBOACTBO K PEIIECHMIO 3a/1a4 10 TEOPUH BEPOATHOCTEN U MATEMaTHYECKON
cratuctuke [ Tekct]: yaeOHoe mocodue s 6akanaBpos / B. E. 'mypman. — 11-e u3z., mepepad. u
norn.— M.: FOpaiit, 2013. — 405 c. (6 3k3.)

12.3 Y4yeOHO-MeTOAMYECKOE MOCOONe M POrpaMMHOe odecredeHne
Ilpakmuueckue 3auaAmMuA NPOGOIAMCA O YUEOHbIM ROCOOUAM:

1. Marasunnaukos, JI. U. Beiciias matematuka l. Ilpaktukym no nuHelHOU anreOpe v aHaTUTUIECKON
reoMmeTpun: Yd4ebHoe nocobue [DnexTpoHHbIH pecypc] / Marazunnukos JI. M., Marazunnukosa A. J1.
— Tomck: TYCVYP, 2007. — 162 ¢. — Pesxkum noctyma: https://edu.tusur.ru/publications/37.

2. Marasunnukos, JI. . luddepenunansuoe ncuncienue: YuedHoe nocodue [DaeKTpoHHBIN pecypc] /
Marasunnukos JI. 1., MarazuaaukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum goctyna:
https://edu.tusur.ru/publications/2246.

3. bexnemumreBa JI.A. COOpHUK 3a/1a4 IT0 aHATUTHYESCKON T€OMETPHH U JINHEHHOM anredpe
[DnexTponHsIi pecypc] : yuebHoe nocobue / JI.A. beknemumena, /1.B. bexnemumies, A.1O.
[letpoBu4 [u ap.]. — Dnekrpon. nan. — CII6.: Jlanp, 2016. — 496 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=72575— 3arn. ¢ skpana.
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4. bepman I'.H. CO0pHUK 337124 1O KYpCy MaTeMaTHYECKOTO aHAIM3a [DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue. — DnexTpoH. aan. — CII6.: Jlanp, 2016. — 492 c. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari. ¢ skpaHa.

5. EnwroB A.A. UaTerpansnoe ucuucienue. Juddepennuanpapie ypaBHeHus: yaeOHoe mocobue / A.A.
Enwros, T.A. EnbrioBa; @enepanbHOE areHTCTBO 10 00pa30BaHMIO, TOMCKHIN TOCY1apCTBEHHBIN
YHUBEPCUTET CUCTEM YIIpaBiIeHUs U paanodieKTpoHuku. — Tomck: TYCVYP, 2007. — 263[1] c.
(100 »k3.)

6. IlanteneeB A.B. Teopus GyHKIHI KOMIDICKCHOTO IIEPEMEHHOTO U OTICPAIMOHHOE HCUUCIICHHC B
nmpuMepax U 3ajgadax [DNeKTpoHHbIN pecypc] : yueOHoe mocobue / A.B. [lantenees, A.C. SIkumoBa.
— Onektpon. nan. — CII06.: Jlans, 2015. — 447 ¢. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru1. ¢ skpaHa.

7. Bbonotiok B.A. IIpakTuky™m M MHIUMBUYyaJbHbIE 3a/1aHUS 110 KYpPCY TEOPHH BEPOSITHOCTEHN (TUIIOBBIE
pacueTsl) [ D1eKTpoHHBIN pecypc]: yuebHoe nocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'punb [u
ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2010. — 288 ¢. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=534

8. MarasunnukoB JI. 1. Beiciras matematuka [V. Teopust BeposTHOCTEH [ DIEKTPOHHBIN pecypce] :
yueOnoe nocobue / JI. 1. MarasunaukoB ; ToMCKHii rocyjapCTBEHHbBIH YHUBEPCUTET CUCTEM
VIPaBICHUS ¥ PAIHOITCKTPOHUKH (TOMCK). — DJIEKTPOH. TeKCTOBBIC 1aH. — Tomck: [0. u.], 2012, —
on-line, 151 ¢. — Pexwum noctyna: http://edu.tusur.ru/training/publications/2248

3aoanusa na KOHMpPOoJibHble PAOOMbL U UHOUBUOYATIbHDIE 3A0AHUSA NPUECCOCHDL 8 KANCOOM U3
CAeOVIOUIUX YHeOHbIX NOCOOUL .

1. Marasunnukos, JI. . Beiciias matematuka l. [IpakTikym o nuneiiHoM anreOpe U aHAIUTHYECKOM
reoMeTpun: YdyeOHoe mocobue [DnekTpoHHbIi pecypc] / Marazunnukos JI. M., Marazunaukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 ¢. — Pesxkum noctyma: https://edu.tusur.ru/publications/37.

2. Marasunnukos, JI. M. luddepenunansuoe ncunciaenue: YdyeOHoe nocodue [DnekTpoHHslii pecypc] /
Marasunnaukos JI. U., MarazunnukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexxum goctyna:
https://edu.tusur.ru/publications/2246.

3. Asunora JI.B. IIpakTuky™m u MHAMBUYaIbHBIC 32/T1aHUS TI0 BEKTOPHOU aireOpe v aHAIUTHYECKON
reoMeTpHUH (THIIOBBIE pacdeThl) [DIeKTpoHHBIHN pecypce] : yuebHoe nocobue / JI.B. Apunosa, 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. ¢ 3kpaHa.

4. bepman I'.H. COoopHUK 32724 110 KypCy MaTeMaTUUECKOTO aHalln3a [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue. — DnexTpoH. gan. — CII6. : JIanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari1. ¢ sxpaHa.

5. Bonotiok B. A. IlpakTHKyM U HHIUBUAYaJIbHBIC 33JaHUS IO MHTETPATBHOMY HCUHCICHHIO (DYHKIMH
OJTHOM TIEPEMEHHOM (THUITOBBIE pacdeThl) [DIIEKTPOHHEKIN pecypce] : yaeOHoe mocodue / bonotiok B. A.,
bonotiok JI. A., I'amua FO. I'. [u np.]. — Dnexrpon. nan. — CII6.: JTanp, 2012. — 336 ¢. — Pexum
noctyma: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.

6. Bomnotiok B.A. IlpakTHKyM W HHOIUBUAYaJIbHBIC 33JaHUS IO OOBIKHOBEHHBIM TU(GepeHINATEHBIM
yYpaBHEHUSIM (THUITOBBIE pacueThl) [ DIIeKTpOHHBIN pecypce] : yuebHoe mocodue / B.A. bonoTiok, JI.A.
bonotiok, E.A. llIsex [u np.]. — Dnexrpon. nan. — CII6.: Jlanb, 2014. — 220 ¢. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3ari. ¢ 3kpaHa.

7. TlanteneeB A.B. Teopus QyHKIHMI KOMITJIEKCHOTO IEPEMEHHOTO U ONEPALIMOHHOE UCUHCIICHHE B
npUMepax U 3agadax [DNeKTpoHHbIN pecypc] : yuebHoe nmocodue / A.B. Ilantenees, A.C. SIxumoBa.
— DOnektpon. nan. — CII0. : Jlans, 2015. — 447 c¢. — Pexxum goctyma:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari. ¢ 3kpaHa.

8. Uynecenko B.®. COOpHUK 3a7aHUil 110 CHICIIHAIBLHBIM KYpPCaM BBICIICH MaTEMATHKH (THITOBBIC
pacueTsl) [ DIeKTpOHHBIN pecypc]: yueOHoe nocobue. — DnekTpoH. gad. — CII0.: Jlans, 2010. —
192 c. — Pexum nocrtyna: http://e.lanbook.com/books/element.php?pll id=433 — 3arum. c axpana.

9. MarasunnukoB JI. 1. Beicmas matematuka [V. Teopust BeposTHOCTEH [ DNEKTPOHHBIN pecypce] :
yaeOnoe nmocodue / JI. 1. Mara3suHHUKOB ; TOMCKHIA TOCYAapCTBEHHBI YHUBEPCUTET CUCTEM
ynpaBieHus 1 pagno3i1eKTpoHuku (Tomck). — DnekTpoH. TekcToBbIe AaH. — Tomck : [6. u.], 2012. —

19

CornacosaHa Ha noptane N2 3020


https://edu.tusur.ru/publications/37

on-line, 151 ¢. — Pexxum poctyma: http://edu.tusur.ru/training/publications/2248

10. bonotiok B.A. IlpakTHKyM 1 HHOUBUIYaJIbHBIE 33JaHUS IO KypCY TEOPUU BEPOSITHOCTEH (TUIIOBBIE
pacueTsl) [ DneKTpoHHBIH pecypc]: yuedHoe mocodue / B.A. bonotiok, JI.A. bonoTtiok, A.I'. I'puns [u
ap.]. — Dnekrpon. nan. — CII6.: Jlans, 2010. — 288 c. — Pexum mocryma:
http://e.lanbook.com/books/element.php?pll id=534

Ilpozpammnoe obecneuenue

Cucrema auctanumnonnoro oopazosanuss MOODLE s conpoBoxaeHHsS caMOCTOATENBHONW PaOOThI
CTY/IEHTOB (METOAMYECKUE MaTepUallbl: TEKCTOBbIE, ayJHO U BUe0(hailibl, HHAUBUIYaIbHbIE 3aJaHUs,
tecThl 1 T.1.); Mathcad; Advanced Grapher

12.4 Ba3bpl JaHHBIX, THPOPMAITMOHHO-CIIPABOYHBIC M IOMCKOBBIC CUCTEMBI:

Ccbuik ¢ caiita kadeapbl Ha MATEMaTHUYECKHUE PECYPChI U OH-JIAH TPEeHAKEPHI,
Hayuno-o6pasoBarenbubiii moptan TYCYPa: https://edu.tusur.ru/

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

DnekTpoHHO-Oubnoreunas cuctema «Jlans», moctym mo IP-anmpecam TYCVYPa, ampec st
paborsr: http://e.lanbook.com/

e Tlouckossle cuctemsr Google, Yandex

13. MarepuajibHO-TeXHHUYECKOe O0ecredeHue U CUUIINHbI:
Bo3moxkHOCTE paboTaTh B KOMIIBIOTEPHOM KJlacce M3 pacuéra OJWH KOMIIBIOTEp Ha CTY/ICHTA.
JleK1IMOHHBIE ayTUTOPUH, OCHAIIEHHBIE TEXHUKOMU ISl MYJIbTUMEIUUHBIX MTPE3CHTAUH.

14. ®oHj OLIEHOYHBIX CPEICTB
@OoH/| OLIEHOYHBIX CPEJICTB MPUBECH B IPUJIOKEHUH 1.

15. Meroanueckue peKOMeH/IAllMH 110 OPraHU3alu| U3YYeHHs T CIUIIMHbI
be3 pexomenanui.
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Ipunoxenue 1
MHUHUCTEPCTBO OBPA3OBAHUA N HAYKU P®

denepanabHOe TOCyIapCTBEHHOE DIOIKETHOE 00pa3oBaTe/ibHOE YUPeKIeHe
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] OLITEHOYHBIX CPEJICTB I10 YYEFHOU JUCIHIUIUIMHE
MaremaTruka

VYpoBeHb OCHOBHOI 00pa3oBaTeinbHOM nporpamMMmel:  bakajsaBpuart

Hanpasnenue noaroroBku (cnenunaibHocTh): 28.03.01 HaHoTexHOJI0Tr U U
MHKPOCHCTEMHAS TEXHUKA

[Tpoduns: HaHOTEXHOJIOTHH B 3JIEKTPOHUKE U MUKPOCUCTEMHOI TEXHUKeE

dopma 00ydeHUS: OUHAS

@akynprer: PIT, PakyabTeT IJICKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa ¢pusudeckoii 3J1eKTPOHUKH

Kypc: 1, 2

Cemectp: 1, 2, 3

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

Tomck 2016
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1 Bsenenue

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

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

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

Ta6auua 1 — [lepevyeHb 3aKpenuieHHBIX 32 IUCHUIIIMHON KOMIIeTEeHIIUIA

Kog DopMyIHPOBKA Jranbl GOPMHUPOBAHUS KOMIIETEHIIUN
KOMIIeTEHIIUM

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

JUCIUTUTMHAX €CTECTBEHHOHAYYHOTO COICPIKAHUS;

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

2 Peanuzaunmsi kKoMneTeHUMn
1 Komnerennus OIIK-1

OIIK-1: Cnioco6HoCTh NpeACTABUTH aIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHI 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
KOMIICTCHIIMY, TNPUMEHSAEMBIE Il 3TOTO BHUJABlI 3aHATUH W MCIONb3YyEeMbIE CPEACTBA OLECHUBAHMI
MpeicTaBIeHbI B TabmuIe 2.
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Taﬁ.lmua 2— Oranbl (l)OpMHpOBaHI/IH KOMIICTCHIIUU U UCIIOJIB3YEMbIEC CPEACTBA OICHUBAHUSA

e CaMocTosTenbHas
pabota CTyaeHTOB

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

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

MMPOCTHIX 3a1a4

@opMynUpOBKa IOKa3areled W KPUTEPUEB OLICHMBAHMS [aHHOW KOMIIETCHIMM IIPHUBEICHA B

Tabimue 4.

Tadamuna 4 — Ioka3arejiu M KPUTEPUH OLeHUBAHUSI KOMIIETEHIIMU HA 3Tanax

IToka3zarenu n

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

Jl02u4ecKu
8bICMPOEHHDBI,
NOJIHBIU,

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

® 8616000l

00Ka3ameJlbHbl,
nPUBOOUM NPUMEPDL;

3a0ay4 8
HEe3HAKOMbIX
cumyayusx;

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

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

CornacosaHa Ha noptane N2 3020

25



2 Komnerenuusa OIIK-2

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

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

Tabauua 5— Aransl pOpMHPOBAHUS KOMIIETEHIIMM W UCIIOJIb3yeMble CPeJCTBA OLleHUBAHHUSA

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

e Koncrekr

2R
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CaMOCTOSITEIIbHOM
paboTHL;
e Dk3aMeH

OO1ue XapakTepUCTHKH MOKa3aTeNeil ¥ KPUTEPUEB OLCHUBAHHMS KOMICTCHIMHM 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

IMoka3zaTeau u

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

mamepuana,
6616000l
00KaA3ameJlbHbl,
npusooum
npumepul,

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

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

MAMemMamuyeckux
UCTNOYHUKAX
ungopmayuu;

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

® noKasviaem
yMeHue
ULTIOCIPUPOBAMb
meopuro
KOHKDEemHbLMU
npumepami,
npUMeHsImb ee 8
HOBOU cumyayuu
npu 8bINOTHEHUU
NPAKMUYEcKo2o
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 KOHTPOJBHBIC 3a/JaHUS WJIM HUHBIE Marepuasbl, HEOOXOOUMbIC 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 mo teme « OCHOBBI JINHEHHOH anreOphbi»
2. KoHtponbHas paboTa 1o TeMe « AHaTUTUYECKasi TEOMETPUs»
3. Konrponbhas pabora o teme «lIpenen GpyHKImm»
4. KoutponbHas pabora no teme «IIpousBoaHast (pyHKIUM»
5. KontponpHas padora o Teme «HeonpeneneHHbIil HHTErpa» (3anUTa HHIMBAIYaIBHOTO
3agaHud 1o teme: «HeonpenenaeHHbl 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 HANICHHBIX 3HAUYCHUAX 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.  Haiftn coGcrBeHHOe uncno Ay, cooTBeTCTBYIOIIee BeKTopy X. HaiiTh ocranbHble COOCTBEHHbIC dMCIia

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

1. [lana npsimas 2x+3y+4=0 u Touka My(4; 1). Hamuiure ypaBHEHUs NpsMOM, mpoxojsiueit depe3 Touky M, a)
NEePIEeHANKYISIPHO JaHHOW NpsAMOil 0) mapajuienbHO JaHHOH NPSMOH.
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 paccrosinue ot Toukn P(—1; 1; —2) 10 1ockocTH, mpoXoasiieii 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 ’
y.a—22+2(x+y)' Craxsy): E:O'
ax OX 0y oy
esin X
3. Jlana Bexrop - Gpynkuus oxuoii mepemennoit f(x)=| togx |. Haittu f'(X) u f"(X).
2sin 2x
4. Nana pynxums T (X,y) = m
2-In(4x+3y))
] , ) X=t+sint,

5. Haiftu Yy u Yy, ecu y = 2+cost.

6. Oynxmua Z = 2z(X, y) 3anaHa HesBHO ypaBHenneM X°yZ —3yz2 +2z—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
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Bonpochl k kK0JL10KBHYMY 110 TeMaM «OCHOBBI JINHEIHOH a/iredpbl», «AHAJIUTHYECKasi
reoMeTpHus»

1.
2.

No oo

9.

10.
11.
12.
13.
14.

15.
16.

17.
18.

19.

20.

21.
22.

23.

24.

25.

26.
27.

28.
29.

30.
31.

32.
33.

9

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

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

Konmponvuas paboma no meme «{ugpghepenyuanvuvie ypaguenusy

1. Haiigute oOumii uuTerpan qudpepeHaIbHOro ypaBHEHHS

*sinydx = (C(Ty)dy

y' —4xy =—4x3 y(0)=-1/2

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

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

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

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

5. Pemmre 3amauy Komm

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

7. Pemute 3amauy Ko
X

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

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

—2X+ 2y,

Konmponvuas paboma no meme « Teopus nona»

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

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

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

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

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

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

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

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

S e

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

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

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

C
0 TPSIMOM

6. Berumciure uHTErpaN §

C

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

Konmponvuas paboma no meme « Hucnoswvie psaovi»

1. MUccnenyiite yncnoBble psiibl Ha CXOJUMOCTh

n

0 1 0
Virs 9w ) ipigw

_1n +4

- Z(C’>n+2j .

( )4n na\4n-1

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

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

1+ X 1-x

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

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

a) zlm[éﬂmdz C:iz=12

+00

dx

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

KOHmpOJZbHCl}l pa60ma no meme «OnepaquHHoe ucuyucieHue)

1. Haiinute nso6paxenue f(t Its e *dt

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

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

0) 3anummute Gopmyny droamens
4x+3,

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

X0)=-1 y(0)=

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

w

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

IIpuMepbI BAPHAHTOB KOHTPOJIbHBIX PadoT.

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

Bapuanr 1.1.
1 .1.1. Ky6, Bce rpaHr KOTOPOTO OKpAIIIeHbI, paciuieH Ha 64 KyOnKa OJMHAaKOBOTO pa3Mmepa,
KOTOpBIE 3aTeM IepeMenianbl. Halaure BeposaTHOCT TOTO, UTO CIYYaiiHO B3ATHIA KyOUK UMEEeT
JIBE€ OKpaIIeHHbIE TPaHH.
1.1.2. Ha crennaxe B cnmy4yaitHoMm nopsiike cTouT 10 kHur, npudemM 4 U3 HUX 110 MaTeMaTHKE .
CaydaitHo B35 TpU KHUTH. HaliiuTe BEpOsSTHOCTD TOTO, UTO CPEAMN HUX OKaXKETCsI XOTS Obl
OJIHA TI0 MaTEMaTHKE .
1.1.3. B kopoOke 20 nammouexk, npuyeM 4 u3 HUX paccunTanbl Ha 2208, a 16 Ha 1278.
[TonoBuHa Tex u Apyrux MartoBble. CiydaifHO B3sUH 2 JaMIibl. HaliuTe BEpOsSTHOCTH TOTO,
YTO OHM PAa3HOTO HANpPsDKEHUS U 00€ MaTOBBIE.

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

KOHWlpO}ZbHClﬂ pa6oma no meme ((C]lyll(lﬁl-lble GE/IUHURDL U UX YUCTIOBblEe XAPAKMEPUCMUKUY»
Bapuanr 2.1.

2.2.1. BeposiTHOCTB TOTO, 4TO B OMONIMOTEKE HYy)KHasi CTyJEHTY KHUra cBoOo/Ha, paBHa 0,3. CocTaBbTe psl pacrpeeIeHus
yrcna OMONMOTEK, KOTOPBIE MOCETUT CTYIEHT, €CIM B TOPOJIE BCETO UYEThIpE OMOIMOTEKH M BCE OHH MMEIOT HY)KHYIO €My
kHury. Haiinnre GyHKIMIO pacnpeeneHns, MaTeMaTHIeCcKoe 0)KUAaHNe U JUCIIEPCHIO 3TOH CITydaliHOW BETMYUHEL.

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

1,x>1

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

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

Bapuanr 3.1.
3.1.1. /IsymepHas ciydaiiHas BenwuuHa (X,Y) 3a7aHa MaTpuUIeil pacripeiesIeHus] BEPOSITHOCTEH
X
v 1 2 4
0,1 0 0,2
0 0,3 0
0,1 0,3 0

Hainnre

1) psnel pactipenenenust X u Y,

2) MaTeMaTHYEeCKHE OIKHIAHUSL,

3) mucriepcuw;

4) xoBapuaruio X u Y

5) k03 HUIHEHT KOPPETAINN;

6) ycoBHOE MaTeMatHyeckoe oxuaanne M[Y/X=2].

3.1.2. IsymepHBIii ciry4aitabrii BekTop (X,Y) 3a1aH IIIOTHOCTBIO pacIpeieeHus] BEPOSITHOCTEH
p(x,y) = {AxybA. 0(0; g), B(1;0),C(1;1)

, 6 Opy2ux MouKax.

Hainure

1) mapamerp A;

2) mIOTHOCTH pachpexaeneHus BepostHocTelr X u 'Y

3) MareMaTHYecKUe OXKHUIaHMS;

4) nucniepcuy;

5) xoBapuarmoo X u Y,

6) K03 (HUIHEHT KOPPEISIINY;

7) ycrnoBHOE MaTeMatmueckoe oxkumaanue M[Y/X=1/2];

8) snauenue ¢pynkunu pacnpenenenus F(1; 1/2).

Hmozosasn konmponvuas paboma no Kypcy

Bapuanr 4.1.
4.1.1. JlaHa MIIOTHOCTH PACIpENENeHus CITydalHOW BETHIUHBI X!
0,eciux < 0;

1
E,eCJluO <x<1;

x)=+<1
&) §x,eczzu1<x£2;

0, echu x > 2.

1
CoOpiTHE A HacTymaeT ¢ BeposATHOCThIO 1/3, ecnm m BeposiTHOCThIO 2/3, ecmm X € (5 ;2]. UsBectHO, 4TO cOOBITHE A

. 1
Hactynwito. Hafiiure BeposTHOCTB Toro, uto pu 9ToM X € [0; E]'

4.1.2. Tlo HEKOTOPOH 1eNIU MPOU3BENEHO TP BBICTpeNia ¢ BepossTHOCThIO nonafanus 0,1; 0,2; 0,8 coorBercTBeHHO. [Ipn 0 qHOM
MOTIAIaHNH 11eJTb Oy/IeT pa3pyiieHa ¢ BeposTHOCThio 0,4, pu IBYX — ¢ BeposTHOCTHIO — 0,6, ipu Tpex — 0.8. Llens okazanacek
paspyiueHHoi. Haliqute MaTemaTrueckoe oXKuJaHue yucia nomnaganuii B uenb. Oteer okpyraute 1o 0,1.

4.1.3. Halinure xymymsaTHy0 QyHKIUIO @, (t) cryuaiiHas BemuduHBl X, 3aJaHHON IUIOTHOCTBIO pacnpeneienus p(x) =
1

m((x—1)2+1)
A
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4.1.4. Tuametp X OTBepCTHS MMEET HOPMAIbHOE PACIpe/ie/iCHHe ¢ YHCIOBBIMU xapakTepuctukamu: M[X]=5 mm, o6[X]=0.2
MM. [Imametp Bana paseH 4.9 mm. Haiinnte BepoSTHOCTB TOTO, UTO Bajl BOMAET B OTBEPCTHE.

Bonpochl kK KOJLUIOKBHYMY: (DOPMHUPYIOTCS M3 CHHCKA SK3aMEHAIIMOHHBIX BOIIPOCOB K DK3aMEHY B 3-eM
ceMmecTpe (IIpUBEICH HIDKE).

Tembl 1a00paTOPHBIX PA0OT: He IPEIYCMOTPEHO

BbinosiHeHMe JOMAIIIHEr 0 3aJaHMA:

Cemecrtp 1

1. Marpuiibsl u 1eWCTBHUS HaJ HUMH.

2. Beruucnienue onpenenuteneil 2-ro mopsaka. [lorstre mMuHOpa W anreOpamyecKoro JAOMOTHEHHS.
Breruucnenue onpeaenuteneit 3-ro u 4-ro NopsigKoB.

3. Ob0patnas maTtpuna. Penienne MaTpUIHBIX ypaBHEHUH.

4. Haxoxxnenue panra Matpuiipl. Teopema o 6a3MCHOM MUHODE.

5. baszuc u pasmepHocTh nuHeHbIX npocTtpaHcTB. Koopaunatel Bektopa. (Ilonsarue 6a3uca. dopmyinbl
nepexoa OoT ogHoro 6asuca k apyromy. OpToroHajgbHble U OPTOHOPMHpOBaHHBIE Oa3uchl. Hopma
BEKTOpA.

6. Pemenue cuctem ITMHEHHBIX ypaBHeHUN MeTogoM Kpamepa, metonom ["aycca.

7. Pelenue HeomnpeneaeHHbIX CUCTEM JIMHEWHBIX ypaBHEHUH. Pelllenne cuctem JIMHEHHBIX OJTHOPOIHBIX
paBHEHMUIA.

8. JluneiitHple omepanuu Haj BekTopamu. CKalsipHOE, BEKTOPHOE M CMEIIAHHOE MPOM3BENEHUS, HX
IIPUMEHEHHE.

9. JluneitHplii onepaTtop W ero marpuiia. HaxoxaeHne COOCTBEHHBIX YHCENI M COOCTBEHHBIX BEKTOPOB
JMHENHOr O onepaTopa.

10. Ipsimast TUHKS HA TUTOCKOCTH.

11. TTnockoCTk.

12. TIpsimast ¥ MJIOCKOCTH B TIPOCTPAHCTRBE.

13. TlongpHast cucrema KoopAuHAT. I[IOBEpXHOCTH BTOPOro TMOPSAJKA: KAHOHHMYECKUE YpaBHEHUS,
UCCIIEIOBAaHUE C MIOMOIIBIO CEYECHU.

14. Tlpenen uucIOBOM mocienoBaTebHOCTH (PacKpbITHe HEONpEeNeIeHHOCTH o0/, o0—o00 (IpOoOHO —
panroHaIbHbIC, HPPANMOHATEHOCTH, (PaKTOPHAIIBI)).

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

16. 3aMeuaTenbHBIC IPECITHI.

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

18. HenpepwiBHOCTH QyHKIMU. Kiaccudukanus Todek pa3phiBa.

19. IlpousBognas. TexHuka muddepenimpoBanus. llpousBogHast crnoxkHoW (yHKIMH. MeTox
norapudmudeckoro auddepeHInpoBaHUS.

20. IMpousBoaueie u nuddepenimansl Beicmux nopsako. @opmyna Jleioanma. duddepernupoanre
(GyHKLUH, 3aJaHHBIX HESIBHO, TAPaMETPHUECKHU.

21. T'eomerpuueckuii cmbica mpousBonHoil. Dopmyma Teinmopa. IlpaBuno Jlomuransa.  YacTHble
IPOU3BOJIHBIE U U depeHnan GyHKIUN HECKOJIBKUX TEPEMEHHBIX.

22. [lpunoxeHne dYacTHBIX NPOM3BOAHBIX (TpaJueHT, MPOU3BOJIHAS [0 HAINPABICHHIO, YpaBHEHHUE
KacaTeJIbHOU wiockoctd). JuddepeHuupoBanue HesBHO 3aJaHHONW  (QyHKUuH. YacTHble
MIPOM3BOIHBIE BBICIIUX MOPSAKOB.

23. HenocpeznctBenHoe unrerpupoBanue. [loasenenue nox 3uak auddepennnana. 3ameHa nepeMeHHON.

24. Meton WHTETpUpOBaHHWE TO 4YacTAM. VHTerpupoBaHWE BBIPAKECHUH, COJEPIKAIIUX KBAJAPATHBIHN
TPEXWIEH.

25. lHTerpupoBaHue panroHaIbHBIX Apo0eH.

26. MuTerpupoBanue uppamnuoHansHocTeil. Teopema YeObiena.

27. laterpupoBanue GyHKIHUNA, PAITMOHAIBHBIX OTHOCUTEIHFHO TPUTOHOMETPHUUYECKHUX () YHKITHA.

37
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CemecTtp 2

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

[IpunosxeHus onpeeNeHHOoro HHTErpaa.

HecoGcTBeHHbIe HHTETpabl ¢ OECKOHEUHBIMHU TMTpeieIaMHu.

JIBOMHBIE MHTETPAJIBIL.

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

TpoiiHOH uHTErpa B J€KapTOBOM CUCTEME KOOPAUHAT.

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

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

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

[ToBepxHOCTHBIE UHTETpabI |-TO posa.

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

BexTopnsle nons.

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

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

YpaBHEeHMsI BHICHIMX HOPSAIKOB, TONYCKAIOIINE TOHWKEHUE MOPSIIKA.

Jluneiinsle nudepeHInanbHble YpaBHEHUS C TOCTOSHHBIMU Kod(¢unuentamu. HaxoxneHue
o01Iero peneHust OAHOPOIHOTO YPaBHEHUS.

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

CucreMbl nuUHENHBIX TUdEepeHIMATBHBIX YPAaBHEHUH C MOCTOSHHBIMU KO3 uIMeHTaMu (MeTo[
UCKJIIOUEHMSI, METO/ DUiiepa).

DOnemMeHTapHble PYHKIIUU KOMILIEKCHOTO IEPEMEHHOTO.

[IpousBoaHas GYHKIIUN KOMIUIEKCHOTO NTEPEMEHHOTO.

HuTerpan oT pyHKINN KOMIUIEKCHOTO IEPEMEHHOTO.

Wnterpansaas Gopmyna Komm.

Yucnossele psasl. TeopeMbl CpaBHEHUS.

[pusnaku cxopumoctu: Jlanam6epa, Ko, HHTErpaibHbIMH.

3HaKo4epeIyroIIecs psiabl, Tpu3HaK JleloHua.

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

Crenennsle psabl. IHTEepBas U pagnyc CXOJUMOCTH.

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

Psap Jlopana.

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

Beruetsl. OcHOBHas Teopema O BelueTaxX. BeluncieHre BHIYETOB.

IIpunosxeHne BbIUETOB K BBIYUCIICHNIO HHTETPAJIOB.

Psn ®ypre. Kommuiekcnas popma psga Oypee.

[IpeoOpa3zoBanus Jlamnaca.

Haxoxnenue opuruHasna no u3BECTHOMY H300pa’KEHUIO.

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

Cemectp 3

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 HEIPEPBIBHBIEC CIIY4aHbIC BEJIMUUHBI.

YucnoBble XapaKTEPUCTUKH CIIy4alHBIX BEJIUYHH.

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

JIByMEpHBIE Cily4alHbIE BEJIMYMHBI.

IIpenenbHblEe TEOPEMBI TEOPUH BEPOSITHOCTEN.

DneMEeHTbl MaTEMAaTUYECKON CTaTUCTHKHU.

ITocTpoeHne nOBEPUTENIBHBIX UHTEPBAJIOB Il [1apaMETPOB PaCIpPEICIICHUS.

Tembl 111 caMOCTOSATEIbHOM PadoThI:
Cemecrtp 1

1.

IIpouenypa opToroHanu3aLuu.

2. JluneitHble MpOoCcTpaHCcTBa. Apu(MEeTHUIESCKUE TPOCTPAaHCTBA. EBKIIMIOBEI IMHEHWHBIE 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,
IIOBEPXHOCTH BpalllCHUS.

6. MuoxectBa. Onepanuu HajJ MHOXKeCTBaMU. [ paHUIIbI YNCIOBBIX MHOXKECTB. Monyib
JICUCTBUTEIILHOI'O YUCIIA.

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

8. YwucieHHbIe METO/bI PELICHUS YPABHEHUIL: 3a/1aun OTAEICHUS KOPHEN; METOJ] TUXOTOMUH.
YucaeHHbIe METOJIBI PEIICHHS 3a]1a4 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 (PYHKIIUH MHOTHX MEPEMEHHBIX.

14. IlpousBogHast MaTpULiA U €€ CTPOEHHUE.

15. ®opmyna Teilsiopa B MHOTOMEPHOM clly4ae.

16. OkctpeMyM (YHKIMM HECKOJIBKUX IepeMeHHbIX. HeoOxoaumble W 1OCTaTOYHBIE YCIOBHS
JKCTpEMyMa.

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

Cemectp 2

1. IlpuOnkeHHblE BBIYUCICHUS ONPENEICHHOIO HHTerpaja. YucieHHble METOAbl  BBIYHUCICHUS
MHTETPaJIOB C 3a/1aHHON TOYHOCTHIO (METO/IbI IPSIMOYTOJIBHUKOB, METOJ] TPANelnit).

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 TUHEHHDIN onepaTop. JIMHEHHO 3aBUCUMBbIE U JIMHEHHO 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'0 YpaBHEHU: OIIpeneauTeNss BpoHCKOro HE paBeH HYIIIO.

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

7. PaznoxeHue B psj Mo opToroHanbHbIM (yHKIUAM. Psig @ypee. [loHsATHE 0 CXOAMMOCTH B CpelHEM U
CpPEIHEKBAIPATUYHOM. DKCTPEMAIBHOE CBOMCTBO OTPE3KOB psiaa 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 onpeeleHne BepOSTHOCTH.

2. TloTok cOOBITHIA. DIEMEHTHI TEOPHH MacCOBOTO OOCTYKHBAHHUS.

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

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

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. TloHsiTHE O CTaTHCTUYECKOM MPOBEPKE THITOTE3. 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 (061aCcTh ONpeaeaeHus, 00JacTh 3HAYSHUS, CITIOCOOBI 3aaHusl QYHKITUH,
HEKOTOpPBIE 00IIMEe CBOWCTBA (DYHKIIHH).

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

3. JlaiiTe ompeneneHue IMOCIEAOBATEIbHOCTH U €€ mpenaena.l eomeTpuueckuii cMbICH Tpezerna
nocienoBaredbHOCTH. ChopMynmupyidTe TEOpeMbl O HEOOXOAMMBIX YCIOBHSX CYIIECTBOBAHHUS
Ipeiesnia Mnocie10BaTeIbHOCTH.

4. Jlokaxute TeopeMy o llpenene cyMMbl cXoId1UXcs M1OCIE0BATEILHOCTEH.

5. Jlokaxute TeopeMy o Ilpenene npousBeaeHUs CXOOAIIMXCS MOCIEA0BATEIBHOCTEH.

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

7. Haiite ompeneneHue mnpeaena (QyHKIMM «HA A3BIKe O—€ paccyxaeHuit» . Ilosicaure
reoMeTpuueckuii cMpich onpeaeneHus. ChopMynupyiTe TeopeMy O €IMHCTBEHHOCTH Ipejiena.

8. TlepmsIii 3amMedaTeIbHBIN TpeIe (C T0Ka3aTEeITHLCTBOM).

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

an

10. CaencTBusL BTOPOTO 3aMEYATEIBHOTO Tpefiena (¢ J0Ka3aTeIbCTBOM).
11. HenpepbIBHOCTh (YyHKLIMHU (aTh Ba ONpEAETCHUsI HENPEepPBIBHOCTH (DYHKIMHU, CHOPMYIMPOBATH

HEKOTOPBIE TEOPEMBI O HETIPEPHIBHOCTU (DYHKIUN).

12. Tlonatue ogHocTOpoHHUX TpenenoB. Cdhopmynupyiite TeopemMy O CYIIECTBOBAaHHH Ipenaena

(GYHKIIMM B TOUKE.

13. Pa3pbiBbl GyHKIMH U UX KITaCCHPUKAIIHA.
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 TaONMIy 3KBUBAJCHTHBIX OCSCKOHEYHO MAJbIX ()YHKITUI W JIOKQXUTE CBOWMCTBO:

“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. Beisenute Gopmyny (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 GyHKIMN YUCIOBOTrO aprymenrta (ompeneneHue auddepeHmupyeMoi
dbyaKIMM, onpenencHue quddepeHimana, 18a cBoicTea quddepeHnuana, cpsa3b auddepennnana
C TIPOU3BOTHOMN).

[Nonsitue muddepeHnmana BeICIIETo MopsaKa GYHKIMH OJHON TIEpEeMEHHOU (ompeeieHue,
¢dopmyna i BeruuciieHus). @opmyisl AU GepeHIanoB BEICILIETO MOpAaKa OT CyMMbl U
MIPOU3BEICHHUSI.

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

[TapameTpuuecku 3aaHHble QyHKIMU U UX U depeHIupoBaHue.

HesiBHO 3aganHble GyHKIMY U UX AU depeHIrpoBaHue (onpeesieHue, BbIBECTH GOpMYITy JUIs
cilyyasi IByX epeMEHHBIX, IPUBECTU (OPMYIIBI B CIIydae TPEX MEPEMEHHBIX).

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

AcumnToTsl rpaduka GyHKINMU U UX OTBICKAHUE (OIIpeIeIeHUe, BUbl aCUMITOT, BBIBOA (hOpMyI
TSl HAXOXKJICHUST mapametpos K, b ).

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

IIpou3BoIHBIE BBICHIMX MOPAIKOB (PYHKIIUHM MHOTHUX NTEPEMEHHBIX.

[NonsTie muddepenmana GyHKIUH MHOTUX IEPEMEHHBIX.

JuddepeHnmansl BHICIINX MOPAAKOB QYHKIIMM MHOTHX EPEMEHHBIX.

[Ipown3sBoHAas 11O HANIPABICHHUIO U TPAJAUEHT (OIIPEICIICHNUs, BBEIUMCIICHUE, CBOWCTBA).
[lepBooOpasnas QyHkiuu. Puznyeckuidi M TEOMETPUUECKUI CMBICT 33Ja4d  OTBICKAHUS
nepBoobpazHoi. Heonpenenenusiit uuterpan. CBoicTBa HEOMPEAEIEHHOTO HHTErpaa.

WurterpupoBanue no vactaM. Jlokaxkure GopMylly HHTETPUPOBAHMS MO YacTsM. lIpakTudyeckuit
cMbIch MeToa. [IpuBennTe mpuMepsl KIIACCOB HHTETPAJIOB, K KOTOPHIM MPHMEHUM METO/I.

o . A A Mx+N
WuTerpupoBanue npocreimmx apodeit: — (p? — 4q < 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 IBYX EPEMEHHBIX, B ClIydae N IEPEMEHHBIX, MPABHUIIO 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 TaONUIly SKBUBAICHTHBIX OECKOHEYHO MajbIX QYHKIMH ¥ JTOKaxnuTe cBoiicTBo: “Eciu
o (x)~B(x),a p(x)~y(x),mo...”
2. [onsarue muddepernnana BEICIIETO MopsAAKa QyHKINH OJHOM MepeMeHHOH (ompenenenue, GopMyna I BEIYUCICHHS).
Dopmynsl qudhepeHnnanoB BEICHIEro Mopsijaka 0T CyMMbI M IPOU3BEICHUSL.
1

2X+1

3. CymiecTByerT Ji mpenesn 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 X CBOMCTBA.
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. L A
2. UuTerpupoBanue mpocTeinmx qpoden: —

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 onpenieneHre NHTETPAIIBHON CYMMBI U ONIPEACIIEHHOIO HHTErpasa.
CBoiicTBa ONpeieIEeHHOr0 UHTErpaja, BbIpaKEHHbIE PABEHCTBAMHU.
CBolicTBa ONpEAEIEHHOr0 UHTErpaja, BEIpaKCHHbIE HEPABEHCTBAMHU
3aMeHa MepeMEeHHBIX B ONPEIEIIEHHOM UHTErpaje.

HoxkazarenbctBo popmyinsl HeroTona-Jleitbuuma.

dopMyia HHTETPUPOBAHMS 110 YACTSAM IS ONIPEAEIIEHHOTO 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 KOOPAMHATAX.

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 TE€OpPEMbI 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.

[MonsiTe ¢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 penieHus 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 3alIUCH CUCTEM JUHEHWHBIX nuddepeHnnanbHblX ypaBHeHul. [lonsatue pemenus
cucteMbl. CTpyKTypa 0OIIEeTo pemeH st CUCTEMbI OTHOPOIHBIX YPaBHEHHH.

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

Meton Bapualuu TNPOU3BOJBHBIX IOCTOSHHBIX JJIsi CHCTEM JIMHEWHBIX Ju(depeHralbHbIX
YPaBHEHUH N-ro NOpsKa.

[lonsiTue nnTerpana no Gurype, OpueHTUPOBAHHON MOBEPXHOCTH.

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

3aMeHa IEpEMEHHBIX B IBOMHOM MHTErpaie. JBoMHONW MHTErpal 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 POJa.

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 HHTETPUPOBAHUS.
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.

ITorenunanpuble 0. OTHICKaHUE MOTEHIMAIIA OIS,

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 quddepenippyemocty GyHKuu B Touke (ycnosus Konm-Pumana ¢ qokazarenbcTBoM)
Teopema 00 yciI0BUH, SKBUBaJICHTHOM ycioBusiM Komu-Pumana.

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

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).

AOGCONI0THAs U YCIIOBHAS! CXOAMMOCTb YUCIIOBBIX 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 JleiOnuia nist 3HaKOUepeayrommxcst psaaoB. OneHka octaTka psa.
OyHKIMOHAIBHBIN psall. CX0IUMOCTh (PYHKIIMOHAIBHOTO Psa.

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

[Tonsitue crenennoro psaa. O61acTh CXOIUMOCTH CTENIEHHOTO psifa. 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 OECKOHEYHOCTH. XapaKTep TOUKU OECKOHEYHOCTH.

[TonsiTue 0co6oit TOUKH, U30IUPOBAHHOM 0c000M ToukH. Knaccudukarus ocoObIX TOUEK.
Onpenenenue BerueTa. BeiBecT (popMyiy It BBIUMCIICHHUS BBIYETA B IIPOCTOM TOJIOCE.
Onpenenenue BelueTa. BeiBecTH popMyiy Uil BBIUMCIIEHUS BbIYETA B KPATHOM HOJIIOCE.

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

Brruncienne HeCOOCTBEHHBIX HWHTCI'pajioB BUAA 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 ¢popma paga @ypoe, ero Gpu3nueckuil CMBICIL.

[Ipeo6pa3zosanue Jlamnaca. [TonsTHs OpUruHaza U H300pa>keHuUst

CoiicTBa npeobpazoBanus Jlamnaca: CBOWCTBO TUHEHHOCTH, TeOpeMa MOA00Hs, TeopemMa

3amna3 bIBaHMs.

CoiicTBa npeobpazoBanus Jlamnnaca: UHTErpUPOBAHKUE OPUTHHAIA, HHTETPUPOBAHKUE U300paKEHHUSI.
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78. CaoticTBa mpeoOpazoBanus Jlamaca: Teopema cMenieHus, TuQPpepeHIpoBaHIE OPUTHHANIA

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

80. Pemenne nuddepeHnnanbHpIX ypaBHEHHH U CHCTEM ONEPALMOHHBIM METOIOM.

IIpuMepsbl 3K3aMeHANMOHHBIX OMJICTOB

BWIET 1
1. Omnpenenenue HecodbcTBeHHOro MHTerpana I pona. 'eomerpudeckuii cmpici. JloctaTrouHble 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 CIIy4ailHBIM B JAHHOM 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 HCXObl Ha3bIBAIOT OJIarONPHUATCTBYIOUMMH 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 BEPOSITHOCTHIO COOBITHS?
15.  Yemy paBHa BEpOSTHOCTH JOCTOBEPHOT'O COOBITHA?
16.  UYemy paBHA BEpOATHOCTH HEBO3MOXKHOTO COOBITHS?
17. B kakux mpejenax 3akil04eHa BEPOSITHOCTh CIIy4ailHOTO cOOBITHSA?
18. B kakux npezenax 3akiaroueHa BEPOSITHOCTD JTHO00TO COOBITHS?
19.  Kakoe ompenenenue BeposTHOCTH HA3BIBAIOT KJIACCHUECKUM?
20.  Tlo kaxoii hopmyrie BBIYUCIAIOT YUCIO MEPECTAHOBOK U3 N Pa3IUYHBIX SJIEMEHTOB?

21.  Tlo xakoii (¢opmyse BBIYHCISIOT YHCIO Pa3MEIICHWH W3 N pa3IM4YHBIX 3JEMEHTOB 1o k
3J1€MEHTOB?
22.  Tlo xako#i ¢opMysie BEIYUCIAIOT YUCIO COYETAaHUHM U3 N 3JIEMEHTOB 110 k 371eMeHToB?
23.  Tlo kakoif GopMyIe BBIYUCISAIOT YUCIO NEPECTAHOBOK U3 N 3JIEMEHTOB, €CJIM HEKOTOpbIE
AJIEMEHTHI IOBTOPSIOTCA?
24.  Kakoii popMyIioii onpeenseTcss YUCao pa3MelieHuit 1Mo K 3JIeMEHTOB ¢ TIOBTOPCHUSIMU
13 N 37IEMEHTOB ?
25.  Kakoii hopmysoii onpenensieTcss Yucio COUeTaHUH ¢ MOBTOPEHUSMH U3 N 3JIIEMEHTOB 110
k anemenToB?
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 omnpeneneHre BEpOITHOCTH HA3bIBAIOT CTATHCTUICCKUM ?
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 JIMHEHHOM 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 BEpOSTHOCTh CyMMBI IBYX coObITHII? ChopMynupyiiTe TeOpeMy U JTOKAKHUTE
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 MPOTUBOIOJIOKHBIX 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 HE3aBUCUMOCTB N COOBITHIA?

49.  Yemy paBHa BEpOSITHOCTb IPOU3BEACHUS N HE3aBUCUMBIX COOBITHI?

50. Kak HaliTH BEpOSATHOCTH TOSBICHUS XOTsA ObI OJHOTO M3 N HE3aBUCHUMBIX COOBITHH,
MMEIOLIUX OJIMHAKOBBIE BEPOSITHOCTU?

51.  BrBemute (opmyiy HOJHON BEPOSATHOCTH.

52.  BriBeaure ¢opmyisl baiieca.

53.  Uro Ha3BIBAIOT CIyYaifHOW BETHYNHON?

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 3aKkoH pacrpeneieHus] AUCKPEeTHOW ciydyallHOW BEJNMYHMHBI, IPUHHUMAIOIEH
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 ¢ momouipto GyHKIUHN pacIpeesIeHus] BEBIYUCIUTDh BEPOSITHOCTh TOTO, UTO CIy4aifHas
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 ClydaifHas BeIUYMHA X MPUMET OJHO,
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 IUIOTHOCTb paclpeeneHus?

68. Kaxk Ha3pIBalOT rpadK IIOTHOCTH pPacIpeeIeHus?

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

70.  Kakue cBOCTBa UMEET IUIOTHOCTH paclpeeneHus?

71.  Kak Belpaxkaercsa QpyHKIUS pacnpenesieHusl yepe3 INIOTHOCTh paciipeieeH s ?

72.  Kak BbIpakaeTcs IUIOTHOCTH paclipeiesieHus uepe3 (pyHKIMIo pacrpeneneHus?

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

74. Kakue npyrue Ha3zBaHud HCHOJB3YIOT JUIsi MaTE€MaTH4YECKoro oxkujaanusi? UYem
OOBSICHAIOTCS 3TH Ha3BaHUs?

75.  Kak onpenenseTcss MaTeMaTUYECKOe OKHJIaHUE HENPEPBHIBHOW CIIy4alHOM BEJTMYUHBI, BCE
3Ha4YeHUs1 KOTOPOH MpHHAIekKAT OECKOHEUHOMY IPOMEKYTKY?
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76.  KaxoBbl CBOICTBa MaTeMaTHUYECKOTO OXKUIAHUS CIIydalHOU BETMYHHBI?

77. KakoMmy yCIOBHIO JOJDKHBI YIOBJICTBOPSATH CIIydailHble BEIMYMHBI X U 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.  Kax ompenensiercst tucnepcust CIydaiiHON BEIWYHHBI?

81.  Uto xapakTepu3yeT AUCTEPCH CIIYIaliHOW 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 GopMyay Ul TUCTIEPCUH HEMPEPBIBHOM CIy4ailHOM BETMYHHBI.

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 naucmepcusi 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 HayalbHBIE MOMEHT K-ro mopsjaka HenpepbIBHON
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 ¢opmysoi ompenenseTcsi MEeHTPAIbHBIA MOMEHT K-ro Topsiika HeNpephIBHON
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 (PHUIMEHT aCCUMETPUU CITYIalHON BETUIHHBI?

98.  UYto xapakTepu3yeT dKCIIeCC CIydyailHON BETUINHBI?

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

100. Yo Takoe xapakTtepuctudeckas (GpyHKims?

101. KaxkoBa CBSI3b MEX/Y XapaKTePUCTUUECKON (PYHKIMEH U TNIOTHOCTBIO PACIIpeIeIeHuUs?

102. Yto Ha3wIBAIOT KYMYJISIHTHOU (DyHIIUEH?

103. CpoiicTBa XapakTepuCTUICCKON PYHKIINH (C TOKA3aTEITHCTBOM).

104. Yo Takoe nByMepHas ciaydaiiHas BeIuyuHa?

105. Kakwue npyrue Ha3BaHUS UCTIONB3YIOT JUIsl IBYMEPHOH CITy4aifHOM BETHUUHBI?

106. Yo Takoe 3aKOH pacupeeacHUs] JUCKPETHON TBYMEPHOU CIYyIaitHOW BETUYUHBI?

107. B kakoM BHJE€ MOXHO 3amUcaTh 3aKOH pACHpEICNICHUs JTUCKPETHOW JIBYMEpPHOM
CITy4aiiHOM BEJTUYMHBI?

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

109. Kaxkum o6pa3zom 1o TabiwIe COBMECTHOTO PACTIPEICICHUS ABYX TUCKPETHBIX CITyYalHBIX
BEJIMYMH MOXXHO BBIUYMCIIUTH MAaTE€MaTHYECKOE OKHIAHUE M JUCHEPCHUI0 KaKIOW H3 3THUX
BEJIMYMH?

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

111. Kak ycloBHBII 3aKOH pacIpeesIeHus! CBsi3aH ¢ 6€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 BbIpaxaercs (yHKUUS pacnpeiesieHHs IBYMEPHOM CilydaliHOW BEJIMYMHBI 4epes ee
IJIOTHOCTH pacupeesieHus?

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

117. Tlo xaxoii ¢opmyie MOKHO BBIUMCIUTh BEPOSTHOCTh NOMNAJAHUS 3HAYEHUH JByMEpPHOM
CIIy4aifiHOH BEJINYMHBI B 33JIaHHYIO 00J1aCTh?

118. Kak onpenesnsercst He3aBUCUMOCTb JIBYX CIyYalHBIX BEJIMYUH?

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

120. Yro MOXHO cKa3aTh O B3aMMHOW CBSI3M CIIydaiHBIX BedMuuH 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 PHIIHEHTa KOPPEISAIUH ? (JIOKQKUTE UX)

124. Kaxkas cBf3b CYyLIECTBYET MEXAY pPAaBEHCTBOM HYNMO Kod(dduuueHTa Koppensuuud u
HE3aBUCHMOCTBIO CITy9aifHBIX BEJTMUNH?

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, CIIy4aifHO OOpOHEHHBIX HaA TIOJ?

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

129. Kakoii Bug umeeT Gopmyiia, ompeaesonias BEposSTHOCT TOTO, YTO B N HE3aBUCHUMBIX
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 HE3aBUCHMBIX HCIBITAHUAX COOBITHE A
HacTynuT a) MeHee k pa3; 6) 6onee k pa3; B) He meHee k pa3; r) He 6onee 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. Yemy paBHa AucTiepcHs CIIy4ailHON BETUYMHBL, PacIpeeIeHHON 10 ONHOMUATBHOMY
3aKOHY C ITapaMeTpamMu n u p?
136. UYemy paBHO cpelnHee KBaJApPAaTUYECKOE OTKJIOHEHUE CIIy4allHOM  BEJIMYMHBI,

pacrpeieieHHON 10 OMHOMHAIBHOMY 3aKOHY € IapaMeTpaMu n u p?

137. 3anummre OMHOMHATBHBIN 3aKOH PACIIPEENICHUS] BEPOATHOCTEH CIydailHOW BEJIWYUHBI B
BHUJIE TAOJIUIIBI?

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

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

140. Tlomyuute dpopmymy Ilyaccona.

141. 3amumure hopmyny I[lyaccoHa n 0OBICHUTE CMBICT KaXKI0TO CHMBOJIA.

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 cBs3anbl Mexay co00ii OMHOMUaNIbHOE paciipeneneHue u pacupeaenenue [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. MWccnenyercs pacnpenenenue [lyaccona. Uto BeposiTHee: cOObITHE A TOSBHUTCS POBHO
OJIMH Pa3 WU He pazy?

148. Kakoe pacmpe/ericHie BEpOATHOCTEH Ha3bIBalOT paBHOMEPHBIM Ha oTpe3ke [a;h]?
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149. Kak 3amucaTe IUIOTHOCTb paclpeiesieHHs] CIy4ailHOM BeTU4YMHbI X, PaBHOMEPHO
pacrpezeleHHON Ha oTpe3ke [a;b]?

150. Kakoii Bug umeer GyHKIUs pacnpenenacHus F(x) cimydaiiHoW BenmWYuHBI X, paBHOMEPHO
pacrnpeeseHHoi Ha oTpeske [3;0]? (BeiBecTn)

151. Yemy paBHO MaTeMaTHUECKOE OXHAAHHUE CIy4ailHON BeNWYMHBI X, PaBHOMEPHO
pacrnpeeseHHoi Ha oTpeske [3;0]? (BeiBecTn)

152. UYemy paBHa gucnepcuss  CIIydailHOHW BEIWYHMHBI X, PAaBHOMEPHO pacCIpeiesICcHHON Ha
otpeske [a;b]? (BeiBecTH)

153. Yemy paBHO cpelHee KBaJApaTHUYECKOE OTKIOHEHHE CIydalHOM BeNMYUHBL X,
paBHOMEPHO pacnpe/ieieHHo Ha oTpeske [a;0]? (BeiBecTn)
154. CnyuaitHas BenuuuHa X PaBHOMEPHO pacmpezeieHa Ha otpeske [a;b]. Kak Haiitn

BEPOSITHOCTH IMOTIAIaHMS €€ 3HaYCHHI B nHTEepBal (c;d), mpuHaIIeKAIUN TaHHOMY OTPE3KY?

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

156. Kakoe pacnpezeneHre BEpOATHOCTEH ClydaifHON BeJIMYUHBI 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? (BoiBectn)

159. Kak Ha3wiBaeTcs rpaduK ITIOTHOCTH HOPMAJIBHOTO pacTpeeIIeHus ?

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 nmpaBuio Tpex curm. (BoiBectn)

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

165. Yemy paBHa agucrepcus ClIy4alHOW BeIWYMHBI X, HMEIOIIEH TIeOMETPUYECKOe
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 QpyHKIMS pacpeereHus 1 moka3aTeapHoro 3akona? (BeiBectn)

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

170. Kak HailTH BEpOSITHOCThH TOMAJIaHUS 3HAYCHUN B 3aJlaHHBIM MHTEpBaN (a; b) cirydaliHOM
BEJIMYMHBI X , UMEIOLIeH NoKa3aTeabHOe pacnpeaeaeHue?

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

172. Cdopmynupyiite uHTErpaibHyro Teopemy Jlammaca (¢ TOSCHEHMSAMH BXOIANIMX B
(hopMyIIBI CHMBOJIOB)

173. B xakux ciry4asix MOKHO ITOJTb30BaThCsI MPUOIMKEHHBIMU (hopMynamu Jlammaca?

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

175. Kak onpeznensercsa ¢pynkuus Jlamnaca? Kakum cBoiicTBoM oHa o6sagaer?

IIpuMepbI IK3aMeHAIIMOHHBIX OMJIETOB

1.

AR

BUJIET Ne 1.

BeiBeauTe (opmMys1y MOJTHON BEPOSTHOCTH.
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2. JIBOPIIOBBI YEKAHINUK KIAAET B KaXKIBIH CyHIYK BMecTUMOCThIO 100 MoHeT onHy ¢ansmmByro. Kopons momo3peBact
YyeKaHIIUKa U TI0JBEpraeT IMpOBEepKe MOHETHI, B3SThIE Hayaauy 1o oJHOH B KaxaoM u3 100 smmkoB. KakoBa BeposiTHOCTB
TOrO, 4YTO YEKAHIIUK He Oyaer pa3obnaueH? Uemy OyneT paBHa BEPOATHOCTH, ecid 100 3amenuTh HA N (N —0)? Yemy
OyZIer paBHA BEPOSITHOCTD, IPH OOJIBIIUX N, €CIH OBl B KXKIOM SIIUKE ObLIO0 2 (haTbIINBhIC MOHETHI?

3. B ypae 6 Oenbix u 4 uepHbIX mapa. 3 Hee uzBnekaror 3 mapa. CiydaitHas BeanyuHa X — 4MCIO OENBbIX MIApOB Cpeau
u3BieueHHbIX. Halinure psan pacnpenenenus X.

BIJIET Ne 2.
1. Beseaute Gopmyisl baiieca.
2. Jyosnu B ropone N. pesko 3akaHYMBAIOTCS IIeYaIbHBIM UCXOA0M. Jl€10 B TOM, Y4TO KXKIBIH Jyd>JISIHT IPUOBIBAET HAa MECTO

BCTPEYM B CIydaliHBIIf MOMEHT BPEMEHH MEXay 5 U 6 uacaMu yTpa H, IPOXKAaB CONEPHUKA 5 MUHYT, yaanseTca. B ciyuae

K€ MpUOBITUS IIOCIETHEr0 B OTH 5 MHHYT Jyanb cocTouTcs. Kakas yacTh Iydneil NeWCTBHTENIBHO 3aKaHYMBAETCS

noeaunkoM? (Vkazanue. Bocnonv3ytimecs ceomempuieckum onpeoesieHuem 6eposimHocmu,).

3. Cuyuaitnas BennunHa X MoJYHHEHA HOPMaTbHOMY 3akony, mpudem M[X]=40, D[X]=2000. Haiiaute P(30<X<80).
BUJIET Ne 3.

1. Cnyugaitepie BenmumHBL. (UTO Ha3pBalOT ciydaifHOH BenmumHOHN? Kakyio BenWuyMHY HAa3BIBAIOT IHCKPETHOM
ciyvaitHoi BenuunHOM? Kakyro BeMYMHY HA3bIBAIOT HEMPEPHIBHON CiydailHON BEUYMHONU? UTO HAa3bIBAIOT 3aKOHOM
pactipenesieHusl OUCKPETHOHM ciydaifHON BenmwmduHBI? Kak 3a1aloT 3aKOH pachpenesieHusl AUCKPETHOW CirydaifHOH
BEJIMYMHBI, TPUHUMAIONIEH KOHEYHOE MHOXECTBO 3Ha4eHUH? UTO HA3bIBAIOT MHOTOYTOJIbHUKOM PACIIpeAeIeHHs?).

2. Ilpu 6pocanuu 100 MOHET KakOoBa BEpOSTHOCTD BbINaaeHust poBHO 50 repOoB?

3. Jlana pyHKIMS pacmpeaeacHus CIIy9aiHOW BEINIUHBI X
0,x<-1
F(x) ={Ax3+B,-1<x<1
1,x>1
Haiizute A,B; M[X]; D[X].
4 MeTozmquKne MaTepuaJjbl
s obecrieueHust mporecca oOydyeHHs M PelIeHHs 3a/1ad 0OydeHHs MCIIONIb3YIOTCS CIeTYIOLIHe
MaTepHaIbL:
—  MCTOAUYCCKUC MaTCpuUalibl, ONPCACTIAIONIMUC MTPOUCAYPhI OLICHUBAHUA 3HaHI/II71, yMeHHﬁ, HAaBBIKOB 1
(I/IJ'II/I) OIIbITa OCATCIIBHOCTHU, XaPAKTCPU3YIOIIUX 3Tallbl (I)OpMI/IpOBaHI/IH KOMHCTCHL[I/Iﬁ, B COCTaBE,
coracHo 11.12 paboueil mporpamMmsl:

4.1. OcHoBHasi IMTEpPaTypa

1. bexnemumes /[.B. Kypc ananutudeckoit reoMmeTpuu v IMHEHHON anreOpsl [ DNeKTpOHHBIN pecypc] :
yueOHHUK. — DnekTpoH. naH. — CII6.: Jlanb, 2015. — 445 ¢. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=58162 — 3ari. ¢ sxpana.

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

3. EmwroB A.A. UaTerpasibHoe ucuucienne. Jnddepennuanbapie ypaBHeHHS : yaeOHOe mocobue / A.A.
Enpuos, T.A. Ensiioa; @enepanbHoe areHTCTBO 10 00pazoBaHuto, TOMCKHI rocy1apCcTBEHHBIN
YHHBEPCHUTET CHCTEM yIIpaBJIeHUs U paanodiekTponuku. — Tomck: TYCVYP, 2007. — 263[1] c. (100
9K3.)

4. Maraszunnaukos, JI. U. luddepennmansHoe ucuncnenue: YaeOHoe nmocoodue [ DIeKTpoHHBINA pecypc]|
/ Marasunnukos JI. 1., Marasunaukos A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum
noctyma: https://edu.tusur.ru/publications/2246.

5. bepman I'.H. COopHuK 3a7a4 10 KypCy MaTeMaTHYECKOT0 aHaIn3a [DIIeKTpOHHBIN pecypc] : yueOHOoe
nocobue. — DnektpoH. gaH. — CII6.: Jlanp, 2016. — 492 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar1. ¢ 3kpaHa.

6. Asunona JI.B. [IpakTukyM 1 MHAMBUIyaJIbHBIE 33JIaHKUS TI0 BEKTOPHOM aire0pe u aHaTMTHICCKON
reoMeTpHH (TUIOBBIE pacyeThl) [ DIEKTPOHHBIN pecypc] : yuebHoe mocooue / JI.B. ApmioBa, B.A.
bonotiok, JI.A. BormoTiok. — Dnexrpon. nan. — CII6.: Jlans, 2013. — 281 ¢. — Pexxum gocTyma:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3ar1. ¢ 3kpaHa.

7. Bbonotiok B. A. TIpakTukym 1 MHAUBUIYyadbHbIE 3a/IJaHUS IO HHTETPATBHOMY UCUUCIEHUIO (QYHKITUH
OJTHOM MepeMeHHOM (THITOBBIE pacueThl) [DNeKTPOHHBIN pecypc]: yuebHoe nocodue / bomoTiok B. A.,
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bonotrok JI. A., I'aymmy FO. I'. [1 op.]. — Dnektpon. man. — CII6.: Jlanp, 2012. — 336 ¢. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru1. ¢ skpaHa.

8. bonotiok B.A. IlpakTukyM U MHAUBHUIyalbHBIEC 3a1aHUS 110 OOBIKHOBEHHBIM UG (hepeHIInaTbHbIM
ypaBHEHUSM (THIIOBBIE pacdeThl) [ DIEKTPOHHBIN pecypc]: yueoHoe mocobue / B.A. Bonotiok, JI.A.
bonotok, E.A. lIBen [u ap.]. — Daexrpon. nan. — CII6.: Jlans, 2014. — 220 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢ 3kpaHna.

9. IlanTteneeB A.B. Teopus GyHKIINH KOMIIJIEKCHOTO TIEPEMEHHOTO M ONIEPAIITMIOHHOE UCUNCIICHUE B
npuMepax 1 3agadax [DIeKTpoHHBIH pecypce] : yuebnoe nmocodue / A.B. [Tantenees, A.C. SIxkumona.
— Dnektpod. gaH. — CII6.: Jlans, 2015. — 447 c. — Pexxum goctymna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru. ¢ 3kpaHa.

10. Yynecenko B.®. CoopHUK 3aaHUII 110 CHIEIIMATLHBIM KypCcaM BbBICIICH MaTEMATHKH (TUIIOBBIC
pacdeTsl) [ DNeKTpOHHBIH pecype] : yaebHoe nocodue. — Dnekrpon. gan. — CI16.: Jlans, 2010. —
192 ¢. — Pexxum noctymna: http://e.lanbook.com/books/element.php?pll id=433 — 3aru. ¢ sxpaHa.

11. MarazunnukoB JI. 1. Beicmias matematuka [V. Teopust BeposiTHOCTEM [ DIIEKTPOHHBIN pecypce] :
yuebHoe noco6ue / JI. 1. MarazunaukoB ; ToMckuil rocy1apcTBEHHbII YHUBEPCUTET CUCTEM
yIpaBiIeHUs U paauodIeKTPOHUKH (ToMCK). — DIeKTpoH. TeKcToBbIe JaH. — Tomck : [0. u.], 2012. —
on-line, 151 c. — Pexxum nocryna: http://edu.tusur.ru/training/publications/2248

12. boponun A.H. DnemMeHTapHbIi Kypc TEOpHH BEPOSTHOCTEH U MaTEMAaTHYECKON CTATUCTUKA
[DnexTpoHHbIH pecypc]: yuedHoe mocobue. — Dnekrpon. naH. — CII6.: Jlanp, 2011. — 255 ¢c. —
Pesxxum noctyna: http://e.lanbook.com/books/element.php?pll_id=2026

13. Bonotiok B.A. [IpakTukym u HHANBUAYATbHBIE 33JJaHUS TI0 KYpCY TEOPUU BEPOATHOCTEH (TUIIOBHIE
pacueTsl) [ DneKTpoHHBIH pecypc]: yuedHoe nocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'puns [1
ap.]. — DOnextpon. nan. — CII6.: Jlans, 2010. — 288 ¢. — Pexxum goctymna:
http://e.lanbook.com/books/element.php?pll_id=534

4.2 JlomoiHMTEIbHAS JIUTEpPaTypa.

1. ®uxtenromeny I'M. Kypc nuddepeHnnaaisHOTO U HHTETPATBFHOTO UCYUCICHUS: B 3 T.: YICOHUK IS
By30B / I'. M. ®uxtenronsil. — 8-¢ u3a. — M.: @uzmariur, 2006. — T. 1. - 679[1] c. (99 x3.)

2. @uxtenroubil [.M. Kypc nuddepeHimanbHOro 1 HHTErpaIbHOTO0 HCUNCICHUS ;| YYeOHUK JIJIST BY30B:
B3 1./T". M. ®uxrtenronsl. — 8-e u3n. - M. : dusmatiur, 2006 . — T. 2. — M.: ®usmartiur, 2006.
— 863[1] c. (99 3K3.)

3. COopHUK 33724 [0 MaTeMaTHKE I BTY30B: ydeOHOe mocobue /it BTy30B: B 4 4. / pen.: A. B.
Edumos, b. I1. lemunoud. — 3-e uzn., ucnp. — M.: Hayka, 1993. — 478, [2] c. Y. 1: JIuneitnas
anreOpa ¥ OCHOBBI MaTeMaTHueckoro aHanu3a / B. A. bonros [u ap.]. — M. : Hayka, 1993. — 478, [2]
c. (12 7x3.)

4. Tepexuna JI. U., ®ukc U. U. Briciias matematuka: YueOnoe nocodbue. Y. 1: JIuneitnas anreOpa.
BexropHnas anrebpa. AHanuTHYecKas reoMeTpus: yueobHoe mocooue. — Tomck: enprammian, 2010. —
240 c. (4 7x3.)

5. Tepexuna JI. ., ®ukc U. . Beicias matematuka: YaeOnoe mocodoue. Y. 2: [Ipenen.
HenpepsiBrocTs. [IponsBonnas ¢pynkuuu. [Ipunoxenns npon3BoaHoi. OyHKIIMHM HECKOIBKUX
nepemMeHHbIX. — ToMck: ToMckuii rocymapcTBeHHbIN yHuBepeuteT, 2010. — 192 ¢. (3 7k3.)

6. Tepexuna JI. U., ®ukc U. N. Beiciiast matematuka: Yuebnoe nocodue/ Y. 3: HeonpeneneHusrii
uHTerpan. OnpeneneHnblil unterpan. Kparusie, KpuBOIWHEHHBIE U TIOBEPXHOCTHBIE WHTETPAIIBL.
Bexropnoe nonie. — Tomck: Tomckuii rocyaapcTBeHHbIN yHUBepeuteT, 2011. — 252 c. (4 7k3.)

7. JlaBpentbeB M.A. MeToibl TeOpUH (QYHKIMHA KOMIJIEKCHOT'O IEPEMEHHOTO : YueOHoe nmocodue s
By30B / M. A. JlaBpentneB, b. B. [llabar. — 5-¢ uzn., ucnp. — M.: Hayka, 1987. — 688 c. (4 7k3.)

8. KpacmoB M.JI. ®OyHKIMHM KOMIUIEKCHOTO TepeMeHHoro. OrepaliioHHOoe HcUucieHue. Teopus
ycToiunBocTh: YdebHoe mocodue aiis By3oB / M. JI. Kpacnos, A. U. Kucenes, I'. . Makapenko. —
M.: Hayka, 1981. —-302[2] c. (33 3Kk3.)

9. Pomanorckuii II. U. Pager ®ypre. Teopus mons. AHanWTHUYECKHE W CIENUATbHBIC (YHKITUH.
[Ipeobpa3zoBanue Jlamaca: Yue6Hoe nocodue s By3o8/ M.: Hayka, 1980. — 334 c. (7 7k3.)

10. Cunopos 1O. B., [llabynun M. B., ®enoprok M. U. Jlekiuu no teopuu QPyHKIIUNA KOMILJIEKCHOTO
nepeMeHHoro: YueOHuk 1 By3oB/ M.: Hayka, 1989. — 477 c. (10 3k3.)
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11. Bentuens E. C. Teopus BeposiTHOCTe#: YueOHuUK 115 By30B. M.: Academia, 2005. — 571 c. (228 5k3.)
12. I'mypman B.E. Teopus BeposiTHOCTEH 1 MaTeMaTHuecKas craTucTuka [Tekcer]: yuebHoe mocodue ams

0akanaBpoB / B. E. 'mypman. — 12-¢ uzn. — M.: FOpaiir, 2013. — 480 c. (7 2x3.)

13. I'mypman B.E. PykoBoACTBO K pelIeHuro 3a/1a4 10 TEOPUH BEPOSATHOCTEH U MaTeMaTHYeCKON

cratuctuke [ Tekct]: yaeOHOe mocobue ais 6akanaBpos / B. E. 'mypwman. — 11-e uzz., nepepad. u
non.— M.: FOpaiit, 2013. — 405 c. (6 3k3.)

4.3. YueOHO-MeTOANYECKOE IT0CO0He U MPOrpaMMHoOe odecriedeHne

Hpa:cmuuecxue 3anamus npoeodﬂmc;l no ylleﬁﬂblM nocoouam:

1.

Marasunnukos, JI. 1. Beiciias matemaTuka |. [Ipaktukym no sinHelHoO# anreOpe v aHaIuTUYECKON
reoMeTpun: YueOHoe mocobue [DnekTpoHHslil pecypc]| / Marazunnukos JI. 1., Marazunaukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 ¢. — Pesxxkum noctyma: https://edu.tusur.ru/publications/37.
Marazunnukos, JI. . [luddepenunansnoe ncuncienue: YueOHoe nocobue [DneKkTpoHHsli pecypc] /
Marasuanaukos JI. U., MaraszunnaukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexxum goctyna:
https://edu.tusur.ru/publications/2246.

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

bepman I'.H. COopHuK 3a1a4 10 Kypcy MaTeMaTHYECKOT0 aHaliu3a [ DJIeKTpOHHBIN pecypc] : yueOHoe
nocobue. — DnexTpoH. AaH. — CII6.: Jlanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari1. ¢ sxpaHa.

EnbrioB A.A. UnTerpansHoe ucuncnenue. Juddepenunansusle ypaBHeHus: yaeOHoe mocodue / A.A.
Enbuos, T.A. EnbsiioBa; ®@enepanbHoe areHTCTBO 10 00pa3oBaHuio, TOMCKHI rocy1apcTBEHHBIN
YHHUBEPCUTET CUCTEM YIIpaBJIEHUA U paanodnekTpoHukn. — Tomck: TYCVYP, 2007. — 263[1] c.
(100 sk3.)

[TanTeneer A.B. Teopust pyHKIMI KOMIUIEKCHOTO MMEPEMEHHOTO U ONEPAIIMOHHOE UCUYHCIICHUE B
npuMepax M 3ajadax [DIeKTpoHHbIN pecypc] : yaebnoe mocooue / A.B. ITantenees, A.C. AxkumoBa.
— OnextpoH. naH. — CII6.: JIanp, 2015. — 447 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari. ¢ sxpaHa.

bonotiok B.A. IIpakTuKyM ¥ MHAMBHUAYaJIbHbIE 3aJaHUS 10 KypCy TEOPUU BEPOATHOCTEN (TUIIOBBIE
pacueTsl) [ DneKTpoHHBINA pecypc]: yuebHoe ocobue / B.A. bonotiok, JI.A. bonoTtiok, A.I'. I'puns [u
ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2010. — 288 c. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=534

MarazunaukoB JI. 1. Beicmas matematuka IV. Teopus BeposiTHOCTEHN [DA€KTpOHHBIN pecypc] :
yaeOHoe nmocodue / JI. 1. Mara3suHHUKOB ; TOMCKHIA TOCYAapCTBEHHBIM YHUBEPCUTET CUCTEM
VIpaBICHUS U PAIHOIEKTPOHUKH (TOMCK). — DIEKTPOH. TeKCTOBBIC aH. — Tomck: [0. u.], 2012. —
on-line, 151 ¢. — Pexxum noctyma: http://edu.tusur.ru/training/publications/2248

3adanua Ha KOHmMpPoOaLHBIE PAGOMbL U UHOUBUOYATIbHBIE 3A0AHUSA NPUBEOEHDL 8 KANHCOOM U3
C1e0yIouuUX yueOHvIX nocoouil:

1.

Marasunnukos, JI. 1. Beiciast matemaruka |. [IpakTukym 1o nuHeiHO# anredpe 1 aHaIMTHUECKOM
reoMeTpun: YueOHoe nocobue [DnekTpoHHbIi pecypc]| / Marazunnukos JI. M., Marazunnaukosa A. JI.
— Tomck: TYCVYP, 2007. — 162 c. — Pexxum noctyna: https://edu.tusur.ru/publications/37.
Marasuanankos, JI. U. [luddepennmansaoe ucuncnenue: YuebHoe mocodue [ DneKTpoHHBIN pecypc] /
Marazunnukos JI. U., MarazunnukoB A. JI. — Tomck: TYCVYP, 2007. — 191 ¢. — Pexum goctyna:
https://edu.tusur.ru/publications/2246.

Asunosa JI.B. [IpakTuky™m v HHAMBHyaJbHBIC 3a/1aHUS 110 BEKTOPHOH anredpe v aHaATUTHYECKOU
reoMeTpuHr (TUTIOBBIE pacueThl) [ DNEeKTpOHHBIN pecypc] : yueOHoe mocooue / JI.B. Apuiiosa, B.A.
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10.

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

bepman I'.H. COoopHuUK 32124 110 KypCcy MaTeMaTHUECKOTO aHaln3a [ DJIeKTPOHHBIN pecypc] : yueOHoe
nocobue. — OnektpoH. nan. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3aru. ¢ skpaHa.

Bonotiok B. A. [IpakTikym u HHAUBUAYATbHBIE 3aJaHUS TI0 HHTETPATEHOMY UCUYHUCIICHUIO ()YHKITHH
OJIHOM TIEPEMEHHOM (THITOBBIE pacdeThl) [DIIEKTPOHHBIN pecypc] : yueOHoe mocodue / bomoTiok B. A.,
bonotiok JI. A., I'anuu 1O. T'. [u np.]. — Dnexrpon. gan. — CII6.: Jlanp, 2012. — 336 c. — Pexum
nocryma: http://e.lanbook.com/books/element.php?pl1l_id=3800 — 3ar1. ¢ 3kpaHa.

Bonotiok B.A. [IpakTrikym v WHANBUIYaTbHBIC 3aaHUS 10 OOBIKHOBEHHBIM (D (epeHInaibHbIM
ypaBHEHUSM (THIIOBBIE pacyeThl) [ DNEKTPOHHBIN pecypc] : yuedHoe mocodue / B.A. bonoTtiok, JI.A.
bonotiok, E.A. llIBen [u ap.]. — Dnekrpon. nan. — CII6.: Jlans, 2014. — 220 ¢. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3ari1. ¢ skpaHa.

[TanTeneeB A.B. Teopust pyHKIMI KOMIUIEKCHOTO IIEPEMEHHOTO U OTIEPAI[IOHHOE HCYUCIICHUE B
npuMepax U 3afadax [DieKTpoHHbIH pecypce] : yuebHoe nocobue / A.B. [Tanrtenees, A.C. SIkumoBa.
— Onextpod. nan. — CIIO. : Jlans, 2015. — 447 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru. ¢ 3kpaHa.

Uynecenko B.®. CO0pHUK 3a7aHUil 110 CIELMATIBHBIM KypcaM BbICIIEH MaTEMAaTUKH (TUIIOBbIE
pacueTsl) [ DeKTpoHHBIN pecypc]: yaeOHoe nocobue. — DnektpoH. nan. — CII6.: Jlans, 2010. —
192 c. — Pexum nocrtymna: http://e.lanbook.com/books/element.php?pll 1d=433 — 3arm. ¢ skpana.
Marasunnukos JI. 1. Beicmias matematuka [V. Teopus BeposTHOCTEN [DNEeKTpOHHBIN pecypc] :
yuebHoe nocobue / JI. 1. Mara3sunHukoB ; TOMCKUIl rOCyapCTBEHHBIA YHUBEPCUTET CUCTEM
yIpaBlIeHUs U paiuo31eKTpoHuKHU (ToMck). — DAeKTpoH. TeKcToBbIe 1aH. — Tomck : [6. u.], 2012. —
on-line, 151 ¢. — Pexxum poctyma: http://edu.tusur.ru/training/publications/2248

Bonotiok B.A. [IpakTukym v HHIUBUAYATbHBIC 3a]JaHUS TIO KYpCY TE€OPUU BEPOSITHOCTEH (TUTIOBBIE
pacueTsl) [ DneKTpoHHBIH pecypc]: yuedHoe mocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'puns [u
ap.]. — DOnextpon. nan. — CII6.: Jlans, 2010. — 288 c. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll id=534

4.4. ba3bl JaAHHbIX, I/lH(l)OpMalll/IOHHO CIIPABOYHBIC M1 MIOUCKOBLIC CUCTEMbI

B2

Ccbuik ¢ caiita kadeapbl HA MAaTEMaTHUECKHUE PECYPChI U OH-JIAH TPEeHAKEPHI,

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

Hay4HO-0Opa3oBatenbHbIi mopran TYCYPa https://edu.tusur.ru;

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

e mowuckoBsle cucteMsl Google, Yandex
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