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1. Ilesu u 3a1a4M AUCHUILIHHBI

Marematuka SBIISCTCS CpPEICTBOM pEIICHUS TPUKIAIHBIX 33Ja4 U YHHBEPCATHHBIM S3BIKOM
HayKH, a TAKKE YacThIo OOIIEH KylIbTYyphl yesoBeka. [loaromy MaTemaTueckoe o0pa3oBaHUE CIIEyeET
paccMaTpuBaTh KaK BAXKHYIO COCTaBIISIONIYIO (DYHAAMEHTATIHHON MOATOTOBKH OaKaIaBpoB.

Heabro maremaTnyeckoro oOpa3oBaHusi OakajaBpa SBIsETCSA: 0OydeHHE CTYJICHTOB OCHOBHBIM
MOJIOKCHHUSIM U METOJIaM MaTEMaTHKH, HaBBIKaM IMOCTPOCHUSI MAaTEeMAaTHICCKUX JOKA3aTeIIbCTB MyTeM
JIOTUYECKHUX PACCYXKJICHUHN, METO/IaM pelIeHUs 33aa4. DTOT KypC BKIIOYAET JIMHEHHYIO U BEKTOPHYIO
anredpy, aHATUTHYECKYI0 TeoMeTpuio, auddepeHmanibHoe WcUHUCIeHne (QYHKIWH OTHOW W
HECKOJIbKUX TICPEMEHHBIX, WHTETPAIbHOC HCUUCIICHUEe, MU (GEepeHIIMATbHBIC YPaBHCHUS, OCHOBBI
TEOPUH BEPOSITHOCTEM M MATEMaTUYECKOW CTAaTUCTUKH, 3JIEMEHTHI JUCKPETHOW MaTemMaTuku. B
TEXHHMUYECKOM YHHBEPCUTETE KypC MATEMAaTHKH SBISETCS 0a30BBIM KypCOM, Ha OCHOBE KOTOPOTO
CTYIACHTB JOJDKHBI H3y4aTh Jpyrue (QyHIaMEHTAIbHBIC JUCIUIUIAHBI, a Takke oOmme
npodecCHOHANbHBIE H  CHENUAIbHbIE JUCHUIUIMHBI, TpPEOYyIOIMe XOpoIIed MaTeMaTHYecKOn
MOATOTOBKH.

Bocruranwe y CTyIEHTOB MAaTeMaTWYeCKOW KyJIbTYpbl BKIIOYaeT B ce0sf TOHWMaHHUE
HEOOXOJIMMOCTH MaTeMaTHYEeCKOM COCTaBisIoNled B 0OILIed MOArOTOBKE OakajnaBpa, BBIPAOOTKY
MIPEJICTABJICHUA O POJIM MAaTEMAaTHKH B COBPEMEHHOU IMBWJIM3AIMA U B MHPOBOU KYJIbTYpe, YMEHUE
JIOTUIECKH MBICITHTD, ONIEPUPOBATh A0CTPAKTHBIMU OOBEKTaMH U OBITh KOPPEKTHBIM B yIIOTPEOICHUN
MaTeMaTHIeCKUX TIOHATHIA ¥ CHMBOJIOB JUTS BBIPAXKCHUS KOJTMISCTBEHHBIX M KAUYSCTBEHHBIX OTHOIICHUH.

Maremarnueckoe oOpazoBaHue OakaigaBpa JOJDKHO OBITh MTUPOKUM, OOIIMM, TO €CTh JOCTATOYHO
dbyagamenTanpbHbIM.  DyHIAMEHTATHPHOCTh MAaTEMAaTHYECKOW TMOATOTOBKH BKJIIOYaeT B ce0s
JOCTATOYHYIO OOIIHOCTh MAaTEMATHYCCKHUX IMOHSATHA W KOHCTPYKIHH, OOCCIICUYUBAONIYIO NIUPOKUN
CIIEKTP UX MPUMEHUMOCTH, TOYHOCTH (DOPMYIUPOBOK MATEMATHUECKIX CBOMCTB M3y9daeMbIX OOBEKTOB.

B mpenomaBanum  MareMaThku  clenyeT — O0ecleuuTbh — peanu3alil0  COuYeTaHUus
dbyHIaAMEHTATBPHOCTH W MpodecCHOHaIbHOW HampaBieHHOCTH. C 3TOH IeNbi0 B JOMOJHUTEIHHYIO
JTUTEpaTypy BKIIOYCHBI ydeOHbIE TOCOOMS M Y4eOHHUKH C TMPUKIATHBIMH (TTPOQEeCCHOHATBHBIMU)
3aJlayaMi, B TOM 4YHCJIe, TOJATOTOBJICHHbIE MPEToAaBaTe sIMU Kadeaphl; KpOME TOro, Mpeanoaraercs,
YTO TMpernojaBaTelib pacCMaTpUBAaeT CO CTyACHTaMU TMPHUKIAJHBIE 3aJayd, WLIIOCTPUPYIOILIKE
MPUMEHEHHE MaTEMaTHUYECKUX METOJIOB K X PELICHHIO.

3agayaMu U3y4YeHUS TUCHUIUIUHBI SBIsSETCd 00ydyeHUE CTYACHTOB OCHOBHBIM MaTE€MaTH4ECKUM
METO/IaM, UX 3HAKOMCTBO C Pa3IUYHBIMHU IPUIIOKEHUSMHU 3TUX METOJOB K PELICHUIO MPAKTUYECKUX
3ajay4, Jiesas Ipy 3TOM YIIOp Ha Te pa3Jiesibl MaTeMaTuKH, KOTOPbIE B COOTBETCTBUU C YU€OHBIMH IJITAHAMU
HMEIOT BaKHOE 3HAYCHHUE ISl TOTO WM MHOTO POQUIIS OJTOTOBKH CIIEUATIHCTOB.

2. MecTO TUCUMILUIMHBI B CTPYKTYpe 00pa30BaTeibHONH MPOrpaMMbl

Marematuka OTHOCHTCS K IIUKITY OOIIMX MAaTEMAaTHYECKUX U €CTECTBEHHOHAYYHBIX TUCIIUTLINH.

OcHOBOM OCBOCHMSI JAaHHOW y4eOHOW NMCUUIUIMHBI —SBISETCS IIKOJBHBIN KypC MaTeMaTHKU.
DneMeHThl HEKOTOPBIX pa3/elioB MaTeMaTWKH, H3y4aeMbIX B By3e (IHMHeEWHas anredpa,
muddepeHnnaibHoe U UHTErpalibHOE HCYHUCIEHUS (DYHKIMU OTHOW MEepeMEHHOW, aHaJUuTHuYecKas
TeOMETpHsI), 3aJI0’)KEHBI B IIKOJFHOM Kypce MaTeMaTUKU;, 3HAHHE STUX AJIEMEHTOB 00s3aTEeNbHO Kak
I yrIIyONE€HHOTO M3YYeHHUs YKa3aHHBIX Pa3/ie]IOB MaTeMaTHKH B By3€, TaK M JJII OCBOSHHS TaKUX
pa3aenoB, U3y4eHHe KOTOPBIX MPEAYCMOTPEHO TOJBKO B BBICHICH MaTemaTHke (muddepeHnnaibHoe
ucuncieHue (QYHKIUH HECKONbKUX TNepeMeHHBIX, auddepeHnanbHple ypaBHEHUS, UYWCIOBBIE U
(GYHKIIMOHANIBHBIE  PSZIbI, BBIUMCICHHE  YHCIOBBIX  XapaKTEPUCTUK  CIyYalHBIX  BEIUYHH,
MCIO0JIb30BaHNE MAaTEMaTHUECKUX METOJ0B 00pabOTKH CTATUCTUYECKUX JAHHBIX U JPYTHE).

JlaHHas [OUCHMIUIMHA SABJSAETCS NPEALIECTBYIOIIEH Ul CIEAYIOLIUX €CTECTBEHHOHAYUYHBIX WU
obmienpodeccCHoHaNbHBIX Y4EOHBIX AMCIUILIINH, TPEIyCMOTPEHHBIX B YUEOHBIX TUTaHAX Mpoduiieit
HanpaBJ€HUs ««XUMHUYECKass TEXHOJOTUS OpPraHUYEeCKUX BEIIECTB M ToIUiMBa»: Mdu3uka,
Komutonanaa xummns, ®usudeckas xumusi, HWHpopmaTtuka, DOuU3HKO-XMMHYECKHE OCHOBBI
HaHoTexHoJorui, Ilpukiaagnas mexaHuka, TexHuyeckasi TEPMOAUHAMUKA U TeIUIOTEXHHUKA,
DJIEKTPOTEXHHKA U MPOMBILIJIEHHAS 3JIEKTPOHUKA, ['mapaBanka.
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3. Tpeﬁonafmﬂ K pe3yjJbTaTaM OCBOCHHUSA TUCHUIIVINHBI

W3yuenne paHHOW AMCHUIUIMHBI JIOJDKHO COJICHCTBOBATH INPHOOPETEHUIO BBITYCKHUKAMU
MPOrpPaMMBbI OakanmaBpuaTa 1 (14% {01117, 0O0ILIEKYIbTYPHBIX KOMITETEHIU (OK),
obmenpopeccuonansupix  komnerenimii  (OIIK) u  npodeccnonansupix  kommereHmuid  (I1K),
otMmeueHHbIX BO @I'OC 3+ HanpaBiieHns «XUMHUUYECKasi TEXHOJIOTHSI»:

- CIOCOOHOCTH K caMoopranu3anuu u camooopaszoanuto (OK-7);

- CIIOCOOHOCTh M TOTOBHOCTh HCIOJIB30BATh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUHBIX
JMCIHILIAH B ipodeccuonanbHoi nesitensroct (OITK-1);

- CHOCOOHOCTb IUIAHMPOBATh W MPOBOAUTH (U3NYECKUE U XUMHYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH OOpabOTKY HMX pe3ylbTaTOB M OILIEHWBATh IOTPEUIHOCTH, BBIJIBUraTh THIOTE3bl U
YCTaHABIMBATh TPAHUIBI MX IPUMEHEHHs, IPUMEHATh METOJbl MAaTEMaTU4YEeCKOIO aHaau3a u
MOJICTUPOBAHMSI, TEOPETHYECKOTO U IKCIIepUMeHTanbHOro uccienoBanus (I1K-16);

CornacHo mnyHkty 5.7 @®I'OC 3+ mnpu NpoeKTHPOBAaHUM IpOrpaMMbl  OakanaBpuaTa
oOpa3oBaTelibHas OpraHu3alysg MOXET JOIMOJHUTh HAa0Op KOMIIETEHIUI BBIMYCKHUKOB C Y4ETOM
OpUEHTAIlMM MPOrpaMMbl Ha KOHKPETHbIE O0OJacTH 3HAaHUA M BHJl JIEATENBHOCTH; KpOME TOTO
oOpa3oBaTesibHasi OpraHU3alUsl CaMOCTOATENBHO YCTAHABIMBAeT TpPeOOBaHUA K pe3ylbTaTaM
oOyueHusi MO OTIENbHBIM IJUCHMIUIMHAM (MOIYyIsIM) C y4€TOM TpeOOBaHUN MPUMEPHBIX OCHOBHBIX
00pa3oBaTeNIbHBIX MPOrpaMM. B cOOTBETCTBUM C 3TUM Il BEIPAOOTKH y 00Y4aIOUIMXCSl OTMEUEHHBIX
KOMIIETEHIIMI Mpolecc M3Y4eHUs MaTeMAaTU4YEeCKUX MAUCHUUIUIMH JOJDKEH OBITh HaIlpaBlieH Ha
(opMupoBaHKE Y BBITYCKHUKOB, CIEAYIOIMIMX MaTEMaTHUECKIX KOMIIETCHIIUH:

oowexynomypHvie mamemamudecxue komnemenyuu (OMK):

- rIyOOKO€ 3HaHUE OCHOBHBIX pa3zesioB syeMeHTapHoi marematuku (OMK-1);

- CIIOCOOHOCTB MTPUOOpETaTh HOBBIC MATEMATHUECKUE 3HAHUS, UCTIOJIb3Ysl COBPEMEHHBIE 00-
pasoBarenbHble U HHQOpMaIHOHHbIE TexHomorud (OMK-2);

- MaTeMaTu4ecKas JIOTHKa, HeoOxomumast Uit GOpMUPOBAHHUS CYXKICHUH 110 MPodeccrHoHaIb-
HBIM, COIMATIbHBIM, HAYYHBIM U 3THYeCKUM Tpobiemam (OMK-3);

- pa3BUThIC YU4eOHbIC HABBIKK U TOTOBHOCTH K MPOI0JKEeHUIO 00pazoBanus (OMK-4);

- MaTeMaTU4eCKOe MBIIIIJICHHE, MaTeMaTHYeCKasl KyJIbTypa, Kak 4acTh 00IIeUeIOBEUECKON
kynbTypsl (OMK-5);

- YMCHHUE YUTATh U AaHAJU3UPOBATh YICOHYIO U HAYYHYIO MaTEMATUYECCKYIO JINTEPATYPY,
B TOM YHCJIe U Ha MHOCTpaHHOM si3bike (OMK-6);

npogheccuonanvhvie mamemamuyeckue komnemenyuu (IIMK):

- CIOCOOHOCTD UCMOJIB30BATh B MO3HABATENbHON TPO(decCHoHaNbHOM IeATeTbHOCTH 06a30-
BbI€ 3HaHUsA B 00nacTu Mmaremaruku (ITMK-1);

- BJIAJICHUE METOJIAMH aHAJIN3a U CHHTE3a H3yJdaeMbIX siBjieHuit u nmporeccos (IIMK-2).

- YMEHHE COCTaBJIATh MAaTEMaTHYECKIE MOAETU THIIOBBIX MPO(eCcCHOHANBHBIX 3a7ad U HaXo-
JIMTH HanboJiee paroHaIbHbIe criocoObl ux pentenuit (IIMK-3);

- YMEHHE MPUMEHSTh aHATMTUYECKHIE U YHCIIEHHBIE METO/IbI PEIIeHHS MTOCTABIEHHBIX 3a]1a4 C
HCII0JIb30BAHUEM TOTOBBIX IIporpaMMHbIX cpeacTs (ITMK-4);

- BJIQJICHUE METOJJaMH MaTEeMaTH4YEeCKON 00pabOTKH dKCIIepuMeHTaIbHbIX JaHHbIX ([IMK-5).



B pe3yjbTaTe 0OCBOCHUA ITUCHUIIIMHBI «MareMaTHKa CTYACHT NOJIZKCH:

- 3HATb METOJbl pEIICHHs CHCTEM JIMHEHHBIX aidreOpanyecKuX YpaBHEHHUI, OCHOBBI
middepeHIMpOBaHUs W HMHTETpUpPOBaHUS (GYHKIUH, pemeHus audQepeHnnanbHbIX ypaBHEHUH,
OCHOBHBIE MTOJIOKEHHUS] TEOPUHU BEpOSATHOCTEH 1 MaTreMaTrueckoi ctatuctuku (OK-7, OITK-1, TTK-16);

- YMeTb COCTaBIISITh YPAaBHEHHS MPSIMBIX M KPHUBBIX JIMHUH Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBEPXHOCTEH BTOPOrO TMOpsAAKa, aAuddepeHIupoBaTh W HMHTETPUPOBATH (QYHKIUH OJHOH U
HECKOJIBKUX TEPEMEHHBIX Ha HSKCTPEMYM, pemarh MpocTeiimue auddepeHnnanbable ypaBHEHHS,
WCCIIEIOBaTh HAa CXOJUMOCTH PSAIbl, HAXOIAWTh YWCIOBBIC XapPAKTEPUCTUKH CIIyYalHBIX BEITHYUH
(IIMK-1, ITMK-3, [IMK-4);

- BJIajIeTh MaTeMaTHYECKUM aIllapaToM IPU U3Y4EHHH BOIPOCOB MEXaHUKHU, TEPMOJIUHAMHUKH U
TEIUIOTEXHHUKH, JPYTrUX 00menpodecCHOHaNbHBIX W CIIEIHATbHBIX TUCIUTIIMH, YMEHHEM COCTABIISThH
MaTeMaTHYEeCKUEe MOJIENIM MPOIECCOB, BOHUKAIOMIMX TPU PACCMOTPEHUH MPO(ecCHOHATBHBIX 3a/1ad;

HaBBIKAMH HCIOJIb30BAHHUS MAaTEMATHUECKHX METOIOB 00pabOTKH 3KCIepUMEHTaIbHBIX JaHHbIX ([TK-
16, [IMK-2, TIMK-3, TIMK-4).

4. O0beM JUCHUILVIMHBI M BU/bI y4eOHOH padoThl

Tabnuna 1
. Bcero u/3.en. Pa30ouBka nmo cemecrpam
Buabi yueoHoi 500 0300
padoTbI OdO 03d0 . (B I;ellemo)’ ; - (B gellemo );q

KonTakTHas padora

234/6,5 | 117/3,4 | 2-0-4 | 2-0-2 | 2-0-2 | 1-0-2 | 1-0-1 | 1-0-1
(BCero 4acoB)

B ToMm uncie:

JleKIn 100 50 34 32 34 17 16 17
TpaxTusecine 134 67 63 32 34 34 16 17
sansaTud 113

CaMocTofATeIbHAA

270/7,5 | 387/10,6 | 104 83 83 142 122 123
padora (Bcero)

B Tom uncie:

Brinonnenue

nucbMenHoi CP 64 22 21 21

IToaroroBka x KP mo
pyOexxHOU 30 10 10 10
arTecTalnuu

H3y4yenue BOpocos,
BBIHECCHHBIX Ha
CaMOCTOSITEIIbHYIO
paboty

78 208 32 23 23 70 69 69

IToaroroska k
IIPaKTUYECKUM 44 71 22 11 11 36 17 18
3aHATUSAM

IloaroroBska k
SK3aMEHY

54 108 18 18 18 36 36 36

Oo0masn

504/14 | 504/14 | 206/5,7 | 147/4,1 | 151/4,2 | 193/5,3 | 154/4,3 | 157/4,4
TPYAOEMKOCTh

Bujg oryeTHOCTH IK3. IK3. IK3. IK3. IK3. IK3.




5. Conep:kanne y4eOHOW TUCHMILIMHBI

Tabn.2 cocraBiaeHa B COOTBETCTBHH C JaHHBIMU ayTUTOPHON HAarpy3Ku, MpUBEIEHHBIMH B Ta0i. 1, a
COJIep’KaHNE BOIPOCOB, BBIHOCUMBIX Ha JIEKIIHOHHbIE M MIPAKTHYeCKHe 3aHATHSA (IIyHKTHI 5.2, 5.3),
OIIPENIENIEHO € Y4ETOM MX BaKHOCTH JUIS U3Y4EHMs, KaK CaMOT0 pas3zena, TaK U MOCIEAYIOLUX
pa3fenoB Kypca MaTeMaTHKH, a TAKKE MX POJIM U U3YYSHHS 00eCIIeunBaeMbIX (IIOCIIETYIOIIHX )
Y4eOHBIX AUCIUIUINH, BXOSAIINX B €CTECTBEHHOHAYYHBIH, 00IIenpodecCHOHATBHBIN 1
npohecCHOHATBHBIN UKIIBl Y4eOHOI0 MUIaHA.

5.1. Conep:xanue pa3ieioB THCHUILINHBI

Tabmuma 2
Ne HanmenoBanue pazjgena Yacel JeKIMOHHBIX Yacel MpaKTHYECKHX
/' Bcero uacos
n TUCHUTLIMHBI 10 ceMecTpam 3aHATHI 3aHATHI
1 cemecTp
1. | Jluneiinas anreOpa 6 12 18
2 DIIeMEHTBI BEKTOPHOM 4 8 12
anreopsl
3. | AHanuTHYecKas FeOMETPHsI 6 12 18
4. | Teopus mpenesoB 6 12 18
HMuddepennmansuoe
5. | ucumcienue QyHKIMH OTHON 12 24 36
MepeMEeHHO N
2 cemecTp
Hudbdepennmansuoe
1. | ucuncnenue GpyHKIUN 6 6 12
HECKOJIbKUX MEPEMEHHBIX
2 WurerpanbHoe HCUHCIICHHE 16 16 32
(GYHKIIMH OJTHOM MepeMeHHON
3 JudbdepenunanbHapie 10 10 20
ypaBHEHUS
3 cemecTp
1. | Pamel 10 10 20
2 Teopus BepoATHOCTEN U 24 o4 48
MaTreMaTrhyeckasl CTaTUCTHKA
Hroro 100 134 234




5.2. JIeKIIMOHHbIE 3aHATHS

KonnuecTBo 4acoB, OTBEJICHHBIX Ha pPa3/eiibl, yKa3aHo B Ta0I. 2

Tabmuna 3

NeNe
n/n

HauMeHnoBanue
pasnena 1M CHUILIAHbI

Copep:xanue pa3zjieia

l-MmcemMmecTp

JluneiiHas anredpa

Onpenenurenu 2-ro U 3-TO MOpsAJIKa, UX OCHOBHBIE CBOMCTBA.
[Tonstue 06 onpenenuTene n-ro mopsiaka. MuHop U anredpandeckoe
JIOTIOJTHEHHE dJIEMEHTA OTpeneauTesl. Pa3noskeHne onpeaeuTens mo
dJIeMEHTaM CTPOKH Wi cTosiona. Pemenue cuctem JMHEHHBIX
ypaBHeHUH metogoM Kpamepa. Marpuibl ¥ ACHCTBUS HaJ HUMH.
Meron I'aycca peneHus CUCTEM JIMHEWMHBIX YPaBHEHUM.

DJIeMeHTbI
BEKTOPHOI ajiredpbl

BexTopsbi. Jlunelinple omepaimu  Haja  BekTtopamu. JInHenHas
3aBUCUMOCTh M HE3aBUCHMOCTh BEKTOpOB. ba3uc Ha miockocTu.
[Ipoexkumss Bekropa Ha ock. KoopauHatel BekTtopa. CKalsipHOE,
BEKTOPHOE, CMEIIaHHOE MPOU3BEICHUSI W MX CBOMCTBa. Hampamistoriue
KOCUHYChl ~ BEKTOPOB. ['€OMETprYecKuii  CMBICI  BEKTOPHOTO U
CMENIAHHOTO MTPOU3BEICHH.

AHaJIMTHYECKAs
reoMeTpusi

[Ipsmas Ha WIOCKOCTH. PaznuyHbie BUIbI ypaBHEHUM MPSMON HA
IUIOCKOCTH. YTOJ MEXAy MPSAMBIMHU. YCIOBHUS MapajUIebHOCTH U
NEPIEeHIUKYISIPHOCTH NPSIMbIX. PaccTosiHMEe OT TOUKM 1O HPSIMOM.
Jlenenue oTpe3ka B 3aJaHHOM OTHOLIEHMHM. Toyka mepeceueHus
HPSIMBIX.

Kpusbsie BTOpOro mnopsiaka: OKPY)KHOCTb, JJIIUIIC, TuUrepoboa,
napabosia. KanoHnueckue ypaBHEHUS! KPUBBIX BTOPOTO MOPSIKA.

Teopus npegeson

[Ipenen ¢pynkuu B Touke U Ha 6eckoHEUHOCTH. OAHOCTOPOHHUE
npenensl. beckoHeuHo manbie QyHKIIMM U UX cBOMcTBA. beckoHeuHo
Oonpie QyHKIUU U UX CBS3b C OECKOHEYHO MajbiMU. OCHOBHBIE
TeOpeMbl O  mpeaenax.  PackpeiTue  HEONPEIEIIEHHOCTEH.
3ameuaTenbHble npesensl. CpaBHEHHE OECKOHEYHO MaJIbIX (DYHKIIUH.

Ilonatue HenpepblBHOCTH (QYHKIMH. ToukdM paspbiBa, UX
ki1accudukanus. CpoiicTBa (DyHKIMH, HENPEpPBHIBHBIX HAa CETMEHTE:
OTPaHUYEHHOCTh, CYIIECTBOBAHME HAWOONBIIET0 M HAMMEHBIIETO
3HAYEHUH, IPOMEKYTOYHbIE 3HAYCHMSL.




[MpowsBomHass (GyHKIMM, €€ TEOMETPHUYCCKUH U MEXaHWUYSCKUN
cmbicn. nddepenuppyemocts GpyHKIMU B Touke. OCHOBHBIE TpaBUiia
mddepenmmpoBanust. [Ipon3BoaHAas CIOXXKHOW, OOpaTHOHM, HESIBHOW U
napaMeTpuyeckd  3amaHHoW  QyHKOuH. [IpoW3BOMHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKIud. Juddepenmman Gynkimmn. MHBapHaHTHOCTH
dopmer uddepenmana. [IponsBogasie u auddHepeHINATB BBICIINX
TIOPSIKOB.

ﬂ?ﬁtﬁgﬁﬁg"aﬂbnoe OcHoBHBIE TeopeMbl 0 Tu(PepeHIUPYEMBIX PYHKITUIK: TEOPEMBI
byHKIMH — ®epma, Poms, Jlarpawxka, Komm. IIpasuio J}onmam U €ro
mepeMenHof HCIIOJIb30BAHHE JUIA PACKPLITHS HEOTIPEACTCHHOCTEH.
HccnemoBanmne GyHKIMHA ¢ TIOMOMIIBIO TTPOU3BOTHONW. OThICKaHUE
HauOO0JIbILIETO u HaUMEHbIIIETO 3HaYeHUU byHKINH,
mipdepeHurpyemMoir Ha oTpe3ke. MccnepoBanue (QyHKIMM Ha
BBIIYKJIOCTb, BOTHYTOCTh; TOYKHM Iepernda. ACUMITOTHI (QYHKIUH.
O6mras cxeMa uccieoBaHus GQyHKIUU U IOCTPOEHUS ee rpaduka.
2-i ceMmecCcTDp
OYHKIUM HECKOJIbKUX MepeMeHHbIX. OO0nacTh ormnpeaenaeHus,
JUHUM  ypoBHS  (QYHKIMM JABYX nepeMeHHbIX. [lpenen wu
Judpdepennmuanbaoe | HENPEPLIBHOCTE  (QyHKOMU  JABYX  MEpeMEHHBIX.  YacTHble
HCYHUCJICHHE npousBoaHble.  IIpomsBonHas 1o  HampasieHuto.  ['paaueHT.
byHKun KacarenpHast m10CKOCTh U HOPMaJIb K TOBEPXHOCTH.
HECKOJIBbKHUX
IepeMeHHBIX OkcTpeMyM (QYHKIMM JByX IepeMeHHbIX. Haunbonbmee wu
HalIMEHblIee 3HA4YEeHUS (QYHKIUM [BYX MEPEMEHHBIX B 3aMKHYTON
obmacti. Meros HaMMEHBIIUX  KBaApaToB Juisi  0OpabOTKH
9KCIEPUMEHTAIbHBIX JAHHBIX.
[TepBooOpasnas. HeompeneneHHbII MHTETpal W €ro CBOMCTBA.
Tabnmuua wuHTerpanoB. HemnocpencTBeHHOE MHTErpUpOBaHUE U
UHTETPUPOBAaHUE TOJBEIEHUEM IOJ 3HaK JuddepeHunana. 3aMeHa
HNEpEeMEHHON M HUHTErPUPOBAHUE [0 4YacTAM B HEONPEAEICHHOM
UHTErpase.
Mnorounensl. Teopema be3dy. OcHoBHas Teopema anreOpsbl.
WHTerpaasnoe PaznoxxeHre MHOrowieHa ¢ JeMCTBUTENBHBIMU KO3 (dUIIMeHTaMu Ha
HCUYHCICHHE JUHENHbIE u KBaJIpaTUYHbIE MHO>KHUTEH. Paznoxenue
pynkuun O/IHO#1 | pallMOHAIBHBIX Jpobeil. MHTerpupoBaHue panMOHATIBHBIX APOOEH.
nepeMeHHOH HNHuTterpupoBanyrie HEKOTOPBIX UPPALMOHAIBHBIX U TPAHCLEHACHTHBIX

bynkumii. 3amaum,
UHTETpaa.

Hrrotona-Jleiionuiia, ee

NPUBOAAIIME K IOHATHUIO OIPEAEICHHOTO
OmnpeneneHHbll MHTErpang, ero csoicTBa. PDopmyna
NIPUMEHEHUE U1 BBIYUCIICHUS

ONPCACIICHHBIX HHTCI'PAJIOB.

HecoOcTBeHHbIE HUHTETpaJibl C OCCKOHEUHBIMH npeaciamMm u oT
HCOTIpaHNYCHHBIX ¢JYHKHHﬁ, HX OCHOBHBIE CBOICTBA.




®dusuyeckue 3a7aud, NOpuBOAsiIIME K U depeHIrnaIbHbIM
ypaBHeHHsM. JluddepeHnnanbapie ypaBHEHUS TEPBOTO IMOPSIKA.
3anauya Komu. Teopema CyliecTBOBaHUS U €TMHCTBEHHOCTH PEIICHUS
3anaun Komm. OcHOBHbIE Kiacchl Iu((epeHINaIbHbIX YpaBHEHUN
NEPBOrO MOPSJIKA, UHTETPUPYEMBIX B KBaJpaTypax.

JuddepeHnnanbable ypaBHEHMsI BBICIIMX MOPSAJIKOB. 3ajaya

Komm. BHCHMUSA ITYCK HC ITOHMNXKXCHUC ITOPAAKA.
Tuddepenmuansunre | <O YpaBHEHUS, JOMYCKAIONINE MTOHMKEHNE TIOPSI KA

YpaBHCHMA Jluneiinple nuddepeHnnanbHble  YpaBHEHUS: OJHOPOAHBIE H
HeoaHopoaHble. OOmee pemenue. Merton Jlarpanxka Bapuanuu
NocTOsHHBbIX. JluHeiHble nuddepeHUManbHbIE  ypaBHEHHUS C
MOCTOSIHHBIMH KO PUIIMEHTaMU. YpaBHEHHUS] C MpPaBOM YaCThIO
CIELHUAIbHOTO BUJIA.

[Tonstne o muddepeHUATBPHBIX YpaBHEHHSIX B  YaCTHBIX
MIPOU3BOIHBIX (YPaBHEHUS MAaTEMATHUICCKON (DH3HKH)

- cemMmecTDp

[Tonsitue yucnoBoro psaa. Yactuuasie cymmbl. CXOIUMOCTh psija.
Heo6xomumebrit mpusHak cxomumoctu. Kpurtepuit Komm cxomumoctu
yucioBoro pspa. IlpusHak cpaBHeHms. JlocTaTouHble TIPHU3HAKH
CXOJIMMOCTH PSJIOB C TIOJIOKUTEIIBHBIMU YJICHAMU: NMPU3HAKA CPABHCHUS;
panvkaidbHbI Tpu3Hak Kommm; npusHak JlamamOepa; HWHTETpaabHBIN
PsibI npu3Hak Komm. 3Hakouepenyromumecs psapl: mOpus3Hak JleiOHwuIa.
AOGCOIIOTHAS ¥ YCIOBHASI CXOIUMOCTb.

OyHKkuUOHANbHBIE psAasl. OO6macTh cxomumocTu. PaBHOMepHas
cxoguMmoctb. llpusnak Beitepmitpacca. Crenennbie psabsl. Teopema
AGens. Psaner Teiimopa um Maknopena. Pa3znoxenue QyHKuMidi B
CTEIIEHHBIE PsbI
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Teopus
BEPOATHOCTEM
MaTeMaTH4ecKast
CTATHCTHKA

u

Caydaiineie coObiTusi. [IpoCTpaHCTBO 3J€MEHTapHBIX COOBITHH.
[lonste ciywaiiHoro coObiTus. BeposTHOCTh. AKCHMOMAaTHYeCKOE
IIOCTPOCHHUE TEOPHUHM BEPOSATHOCTEW. YCIOBHas BEpOATHOCTh. Dopmyna
nonHoil BepositHocTu. Dopmyna baiteca. Cxema bepnymnu. Teopemsl
ITyaccona u Myaspa-Jlamnnaca.

CnyvaiiHple BenWYUHBL.  JUCKpEeTHBIE Ciy4alHblE BEJTUYMHBI.
DyHKIUA pacnpeneseHus U ee cBoMcTBa. MareMaTuieckoe 0XXUIAHUE U
JCTIepCHS.

HenpepsiBHBIE cinydaiiHble BenmnuuHbl. OyHKIUS pACTIPECIICHUS
U IJIOTHOCTh BEPOSITHOCTH, UX CBOMCTBA. MareMaTHueckoe OXKUIaHUE U
JUCIIEPCUSl  HENPEpPBIBHOM  cilydaiiHOM  BemmuuHbl.  HopmansHoe
pacrmpeiefieHne W €ro CBOWCTBA. 3akoH OonbmIUX Yucel. Teopembl
bepuymnnu n YeObnmera. LlenTpansHas npeaenbHas Teopema JlsmyHoBa.

Cratuctuueckoe OTHCaHHe pe3yabTaToOB HaAOJIOICHUI.
'enepanbHas COBOKYMHOCTh M BBIOOpPKA. BapuanuoHHBIN  psj.
I'mcrorpamma, smnupudeckas (yHKIMs paclpeneseHusi, BbIOOpOYHas
CpEIHSSA U IUCIIEPCHSL.

Cratuctuueckue OLICHKHU: HECMEILICHHBIE, 3pQeKTUBHBIE,
cocrosTenbHble.  JloBEpUTENbHAs BEPOSITHOCTD W JIOBEPUTEIBHBIN
uaTepBal. OmnpenereHue HEOOXOIUMOro oObema BbIOOpKH. [IpuHIMIT
MaKCHUMaJIbHOT'O IIPaBJOIO0100us.

@DyHKIMOHAIBbHAS 3aBUCUMOCTb M perpeccusi. Kpusble perpeccun,
ux cpoictBa. KoadduuueHnt koppensuum, KOppeasiuOHHOE OTHOLIEHHUE,
UX CBOMCTBA U OLCHKH.

Mertozapb! 06pabOTKH pe3yabTaTOB U3MEPEHHH.




5.3. IIpakTyeckue 3aHATHUS

Tabmn.4 cocraBneHa B COOTBETCTBUM C JaHHBIMU, PUBEICHHBIMU B Ta01.1 1 2

Tabnuua 4

NeNe
n/n

HaumenoBanue
pasjaena
JTUCHHUIIINHBI

Copep:xanue pa3zjiesia

l-MmcemMmecTp

JluneiiHas anredpa

Boruncnenue onpenenutenei 2-ro, 3-ro U n-ro nopsaakos. Pemienue
CUCTEM JIMHEHHBIX ypaBHeHuM MetogoM Kpamepa. Crnoxenue u
BbIUMTAHUE MATpPUI] U YMHOXKEHHE MX Ha YUCJIO. YMHOXEHHE IBYX
Matpull. Meton ['aycca peleHns CUCTeM JIMHEWHBIX YPABHEHHUN

DJIeMEeHThbI
BEKTOPHOM aJredpsol

Pemenne 3amay Ha HaxoXJ€HUE KOOPAMHATHOM (OPMBI 3alucu
BEKTOpa, €ro JUIMHBI, OIpPEJIEJIEHUE B3aHMMHOIO DPACHOJIOKEHHUS
BEKTOPOB Ha IJIOCKOCTH U B IPOCTPaHCTBE. BuluncieHne ckaasipHOro
MIPOU3BEACHUS BEKTOPOB, HaX0XJIeHHE yCIIOBUSA ux
MEePHEeHIUKYIIPHOCTH. BekTopHOe U CMeENIaHHOe MpPOU3BeIECHUs
BEKTOPOB U MX reoMeTpudeckuil cMmbici. [IpunoxkeHne BeKTOpHOTO U
CMEIIaHHOTO MIpOU3BeICHUN BEKTOPOB TUIS pelieHus
reOMETPUYECKUX 33134

AHaJIMTHYECKAasl
reomMeTpusi

[loctpoenne mpsmoit Ha miockoctd. CocraBieHHe 0OILIEro
ypaBHEHUSI TPAMOM, Mpoxonsiieil yepe3 ABe Touku. [IpuBeneHue
o011ero ypaBHeHHs IpsIMOM K YPaBHEHHUIO B OTPE3Kax U K ypaBHEHUIO
C yriaoBeIM KoddduurientoM. HaxoxxaeHue yria Mexay MpsIMbIMU.
VYcnoBusi mapamiebHOCTH W MEPHEHAUKYISIPHOCTH — IPSIMBIX.
OnpeneneHne paccTOSHUS OT TOYKH A0 TpsiMod KpuBbie BTOpOro
nopsnka. [IpuBenenue oOmMX ypaBHEHUN KPUBBIX BTOPOTO MOpPSIKA
K KAHOHUYECKOMY BUAY M MOCTPOEHUE 3TUX KPUBBIX.

Teopus npeaesion

Oyuknua.  O6nacte  ompenenenus  GyHKiud.  OCHOBHBIC
XapaKTEPUCTUKU (GyHKIHH. Boeruucnenue IIpEEIIOB c
WCII0JIb30BAaHNEM OCHOBHBIX TEOPEM O Ipejenax. beCKOHeUHO Malible
u OeckoHeuHO Ooibinne (yHKUUU. PackpbiTHe HEONpeaeleHHOCTEH.
Brluucnenue mnpenenoB € HMCHOJIB30BAHMEM  IEPBOTO U BTOPOTO
3aMeuaTeNbHbIX MpeaenoB. HempepblBHOCTh (GYHKIMU B TOYKE.
Touku paszpsia [ u II pona.

AudpdepennuaibHoe
HCYHUCIeHHe
byHkuui

1nepeMeHHOon

OoXHOH

[IpaBuna muddepenunpoBanus. JuddepeHnupoBaHue CI0KHON
bynkiuu.  [uddepeHnupoBaHue HESIBHOM M HapaMETPHUECKU
3amaHHON  QyHKIMA. [IpomsBoanbie W auddepeHuans  BBICIINX
TIOPSIIKOB. Jlorapupmuueckoe muddepeHInpoBaHue.
Hcnonb3oBanue MpaBuIia Jlonurans JUTST PaCKpBITHS
HEOIpeIeIEHHOCTEH.

HccnenoBanue QyHKIMM C MOMOUIbIO Hpou3BoAHON. HaxoxnaeHnue
MHTEPBAJIOB MOHOTOHHOCTHM M TOYEK OJKCTPEMYMA; HAXOXKICHHE
HauOOJIBIIET0 M HAaWMEHbBLIEr0 3HAa4eHWH (QYHKIUM Ha 33JaHHOM
oTpe3ke. HaxoxeHne HHTEpBaJIOB BBIIYKIOCTH, BOTHYTOCTH U TOYEK
neperu6a. Haxoxnenue acumnror. Iloctpoenue rpaduka GyHKIuu
Ha OCHOBAHUHM MPOBEACHHOIO UCCIIEAOBAaHUS (PYHKITUH.
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2-fi ceMmecTp

JuddepenuuaibHoe
HCYHUCIeHHE
bynkuuii
HECKOJIbKHX
nepeMeHHBbIX

Ob6nacte ompeneneHus, JUHUM YPOBHS (yHKIMH JIBYX
nepeMeHHbIX. YactHple mnpousBoaHble. [luddepenunponanue
CJIOKHOU (yHKIMHU, YacTHBIE TPOU3BOIHBIC BBICIIUX MOPSIAKOB.
[IponsBomHas  1nmo  Hampasienutro.  ['paguent.  Meron
HaUMEHBIIUX KBaJpaToB OOpabOTKU  SKCIEPUMEHTATIbHBIX
JTAHHBIX

HNHTerpaasHoe
HCYHUCJICHHE
Gynxumi OIHOM
nepeMeHHOI

Heonpenenennplii HWHTErpai M €ro OCHOBHBIE CBOWMCTBA.
Tabnuna wuHTerpasioB. OCHOBHBIE METOJbl HMHTEIPUPOBAHMSL:
HENOCPEACTBEHHOE WMHTEIPUPOBAHMUE, METOJ MOJBEICHMS O]
3HaK JuddepeHnrana, METOJ 3aMeHbl NEPEeMEHHOM, MeToJ
WHTETPUPOBaHUS MO  4acTsaM.  KoOMIUIeKCHbIE — 4YHCIa.
AnrebOpandeckas GopMa 3anmucH KOMIUIEKCHOTO 4ducia. Moayib
U apryMeHT. JleWcTBHsT HaAJ  KOMIUIEKCHBIMH  YHCIIAMH.
Tpuronomerpudeckass ©  TOKa3aTedbHas (QOPMBI  3alHCH
KOMILJIEKCHOTO qyuca. ®dopmyna Myagpa-Jlamnaca.
Muorounensl. Pa3nmoxkeHne MHOrowieHa Ha JIMHEHHBIE U
KBaJIpaTHbIE MHOXXUTENTW. THIBI TpoCTEHIUX Apoded U uX
WHTErpupoBaHue. VHTErpupoBaHHE paMOHAJIBHBIX JIpoOei
METOJIOM Pa3JIOKEHUs Ha IpocTeiue apoou. MuaTerpupoBanme
MPOCTEUIINX HUPpAIMOHAIBHBIX  (yHKUIMHA. HWHTerpupoBanme
TpUrOHOMETpHUECKUX (GYHKIMH. Bpruucienue omnpenenéHHOTO
uHTerpana ¢ nmomompbio Gopmynsl HetoToHa-JIeOHuma. 3amena
NEPEMEHHON B omnpeaenéHHOM HHTerpaie. MHTerpupoBaHue 1o
yacTsaM. HecoOcTBeHHbIe MHTErpalibl. BrluncieHnne MHTErpasioB
¢ OECKOHEYHBIMH TpPaHUIAMU U HHTErPajoB OT Pa3pbIBHBIX

GYHKITUH.

And¢epennnanbubie
YPABHEHUA

YpaBHeHUs c pa3aenaoIUMHUCs MePEeMEHHBIMU,
OJIHOPOJHbIE W JIMHEHHbIE ypaBHEHUS 1-TOo  mopsAIKa.
Huddepenunanbable YypaBHEHUS 2-TO MOPSJIKA, JAOMYCKAIOIIHNE
noHwkeHue  mopsaka.  Jlunednsle — nuddepeHimanbubie
ypaBHeHUs 2-ro mnopsiaka. JIuHelHble OJHOPOIHBIE U
HEOJTHOpOAHbIE ypaBHeHUs. Jluneinvie auddepeHmaIbLHBIE
ypaBHEHUs C TIOCTOSIHHBIMH Kod(dunmentamu. Pemienue
OJIHOPOJHBIX ¥ HEOTHOPOAHBIX MU depeHIINaNIbHBIX YpaBHEHHHA
C TOCTOSIHHBIMH  KOd((dUIIMEeHTaMH C TpaBOd  YacThIO
CHELUAJIBbHOTO BHU/IA.
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3-i cemecTp

Panbl

Uucnosele psaapl. Cxogumocth M cymma psga. OCHOBHbIE CBOICTBa
CXOSIILIUXCS PAIOB. Heo0xoxumoe yclI0BUE CXOAUMOCTH
3HAKOIIOJIOXKUTEIBHOTO  psga. TeopeMbl CpaBHEHHS. IIpu3naku
HNanambepa, Komm. 3nakouepenyromuecs psapl. [lpusnak Jleitouwuiia.
[lonstne o ¢ynkunoHanbHOM psae. CreneHHsle psiapl. MHTepBan u
paauyc cxonuMocTH. Paznoxenue ¢ynkuuit B psag  Teinmopa wu
Maknopena

10

Teopus
BEPOATHOCTEM
MaTeMaTH4ecKas
CTATHCTHKA

Hu

OOmue mnpaBuia KOMOWHATOPUKM: TMPaBWIO CYMMBI, IPaBUIIO
npousBeneHus. Pa3menieHus, nepecTaHoBKH, codeTaHus. CiydailHbie
coObiTHst M omepauuud Haa HUMU. HecoBmecTHble coObiTus. [lonnas
rpymia MOoMapHO HECOBMECTHBIX coObiTui. Kiaccuueckoe ompenenenue
BEPOSITHOCTH. TeopeMbl CJOXKEHUS M YMHOXKEHUS BEpOSTHOCTEH.
VcnoBHass BepoATHOCTh. DopMyna MOJHOW BepoATHOCTH. Dopmyia
baiteca. Cxema bepnysmim.

JluckpeTHast ciydailHass BEJIMYMHA U €€ OCHOBHBIE XapaKTEPHCTHKHU.
HenpepsiBHas cnydaiiHas BenuunHa. DyHKIUS pacnpenesieHus u
IJIOTHOCTh BEPOATHOCTEH. MaTeMaTuyeckoe OXHMJIaHHE W JHUCIEPCHUs
HENPEPbIBHOM CIIy4allHOU BEJTUYUHBI.

['enepanbHas COBOKYMHOCTh M BBIOOpKAa. BapuwaruoHHBIA — psij.
l'ucrorpamma, smnupuyeckas (GYHKIHS paclpeneieHus, BbIOOpoUHas
cpenHsass u  gucnepcus. CTaTUCTUYECKUE OLEHKH: HECMEUICHHBIE,
sddekTuBHBIE, cocTOsTeNnbHBIE. JlOBepUTeNnbHAs BEPOATHOCTb U
JnoBepUTeNbHbIM HHTEepBai. OmpeneneHue HEOOXOIUMOTO o0o0beMa
BbIOOPKU. [IpuHIIMT MaKCUMAIBHOTO MPaBIOTO00US.

dyHKIMOHAIbHAS 3aBUCMMOCTh U perpeccus. Kpuble perpeccun, HUX
cBoiictBa. Koaduument koppensuuu, KOppeasiquoOHHOE OTHOIICHHUE, UX
CBOMCTBA U OLICHKH.
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6. CamocrosiTeibHasi padoTa CTYy1eHTOB

CamocrodaTtenbHasi paboTa CTYyIEHTOB oOpranmsyercsi B cooTBeTcTBUM C «llomoxeHueM 110
OpraHu3alluy CaMOCTOSTEIBHOM pabOThI CTYJCHTOB Ha Kadeape» CIeayIonHM 00pa3oMm:
- Ha 1-M TPaKTUYECKOM 3aHATUU PYKOBOJAWTEIIEM STHX 3aHITUN JAIOTCS MOAPOOHBIE MOSCHEHUS O
npuHITOM B yHuBepcutere «llojokeHun o OauIbHO-PEHTUHIOBONM CHCTEME OIICHKH Y4eOHOM
NESITeNbHOCTH CTylaeHTa» U «PeriaMente OasIbHO-pEHTHHIOBOW OIIEHKH Y4€OHOW JesTeIbHOCTU
cTyAeHTa 1o kadeape «Brbicmas v npukiaaHas MaTeMaTHKaY,
- OpraHusyeTcs BblJaua Ha KadeIpe CTyJIeHTaM 3aJaHuil 1Mo caMmocTositenbHOM padote (CP) e
M03/IHEE, YEM B TEUEHHE MEPBBIX JIBYX HEJIENb C Hayalla CeMECTpa;
- 10 TpaduKy NPOBOJATCS KOHCYIbTAIIMU 110 BO3HUKAIOIINM Y CTYAEHTOB Bornpocam CP;
- opranu3yercs 3amuTta CP 10 Hayana 3a4€THO-3K3aMEHAlMOHHOM CECCHUMU.

Ha camocTosiTe/IbHYI0 pa00Ty BHIHOCATCS CJIeAyI0IIHe BONPOCHI (TeMbl) pa3esioB Kypca:

Tabmuma 5
NoNe Kos-Bo yacos
Tembl
n/m O®O | 03®0
Jluneiinas aaredopa. OOparHas maTpuiia. Pemenne cucreMpl MaTPUYHBIM
crioco6om. JInHelnbie mpocTpancTBa. JInHEHAs 3aBUCUMOCTD H
HE3aBUCUMOCTh CUCTEMBI BEKTOPOB. PasmepHoCTh 1 6a3uc TUHEHHOTO
npoctpancTBa. Koopnunate! Bekropa. [IpeobpazoBanue koopauHaT npu
1 | mepexose K HOBOMY 0azucy. JInHeiHbIe OnepaToOphl U ICUCTBUS C HUMHU. 3 10

Marpuia nuaeitHoro oneparopa. CBsizb MEXAy MaTpULIAMU JIMHEHHOTO
orepaTopa B pa3nuyHbIX 0a3zucax. Panr matpunel. Teopema o panre.
Boruncnienue panra marputibl. OQHOpPOIHAS U HEOAHOPOAHAS CUCTEMBbI
JMHEWHBIX anrebpandeckux ypaBHeHuil. Teopema Kponekepa — Kamnenmu.
OyHIaMeHTaIbHask CUCTEMa PEIICHUIHA.

AHajMTHYecKas reoMeTpus. [nockocts. YpaBHeHHE MIOCKOCTH,
MPOXOIAIIEH yepe3 NaHHYI0 TOUKY MEPIEeHIUKYISIPHO TaHHOMY BEKTODY.
OO1ee ypaBHEHHE MIIOCKOCTU. Y paBHEHHE TUIOCKOCTH B OTPE3KaX.
PaccrosiHre OT TOUKM 10 TUIOCKOCTU. YTOJ MEXAY INIOCKOCTSIMHU. Y CIIOBUSA
MapajuiebHOCTH U IEPIICHIUKYISIPHOCTH TUIocKocTei. [Ipsmas B

2 npoctpaHcTBe. KaHoHMUeckoe U mapaMeTpuyecKue ypaBHEHHUS NMPSMOil B 8 10
MPOCTPAHCTBE. YTOJ MEXIY MPSAMBIMU B IPOCTPAHCTBE. Y CIOBUSA
MapayieIbHOCTH U NEPIEHAUKYISIPHOCTH MPSIMON U MIOCKOCTH. Touka
nepecevyeHus npsiMoil u mmockoctu. IloBepxHocTeit 2-ro nopsAka U ux
KaHOHWYECKHE YPaBHEHUSM: dJUIATICOUIBI, TUIIEPOOIOH b, TapaOOIOUIbI,
UUIMHIPSI 2-T0 TOPAJIKA; KOHYC 2-T0 OpsIKa.

Teopml npeaejaoB. MHoxecTBa. Onepamzm Haa MHOXKXCCTBaMH. I[eKapTOBO
MPOU3BEACHUC MHOKECTB. OTO6pa)I(eHI/I$I MHOXeCTB. MOIITHOCTh MHOKECTBA.
3 YucnaoBele MHOXKECTBA. UncnoBas npsmast, OKpCCTHOCTH. OFpaHI/IquHLIC n
HCOTPAHUYCHHBIC MHOKCCTBA. YucnoBbIe IIOCIEA0BATEIFHOCTH. OHpC,Z[eJ'IeHI/IC
npeacia YHCIOBOM MNOCIEIOBATEIbHOCTH. beCKOHEUHBIE YHCIIOBEIE
IOCIICA0BATCIIBHOCTH.

13




JudepennuaibHoe HcuncaeHue PyHKIHUN OJHON NTepeMeHHOM.
Jlorapudmmueckoe muddepenupoBanue. ['unepoonndyeckue GyHKIUN U UX
npousBoanbie. I'paduueckoe nuddepenupoanue. Pasnoxxenue Gpynkuuii o
dopmyne Teitnopa. Bekrop-dyHkuus ckansipaoro aprymenta. [lonstue
KpUBOW, rinankas kpusas. KacarenbHas k kpuBoi. KpuusHa kpusoid. Panuyc
KpUBU3HBL. | 1aBHas HOpmanb. bunopmais. Kpydyenue kpuBoi.

10

30

Juddepenunaibuoe ucuucieHue PyHKINH HECKOIbKHUX NMepeMeHHbIX.
[Mpumenenne quddepennnana GyHKINN K TPUOTMKEHHBIM BBIYHCICHHSIM.
HuddepenunpoBanue HesBHBIX QyHKIMHA. CkanspHoe moiie. KacatensHas
TUTOCKOCTh M HOPMaJIb K TOBEPXHOCTH. DKCTPEMYM (YHKIIUHU JBYX
IIEPCMECHHBIX. HGO6XO[II/IMI)IC H JO0CTATOYHBIC YCJIOBUA CYIICCTBOBAHUA
sKkcTpeMyma GYHKIMH IBYX MepeMeHHbIX. Hanbobiiee 1 HauMeHsbIee
3HaueHUs! QYHKIHUU JBYX NEPEMEHHBIX.

20

HNuTerpanbHoe ucuucjienne PyHKIHUM 0JHON nepeMeHHOM. [Ipubnnxénnoe
BBIYMCIICHUE ONPEACIIEHHBIX MHTETpaioB. [IpuioxeHne onpeneneHHoro
MHTErpajia: BBIYMCIEHUE JUTMHBI AYTU KPUBOH, BBIYHCIIEHHE 00BEMOB TE,
BBIYMCIICHUE TUIONIAIM IOBEPXHOCTH Teja BpamieHus. [Ipunoxenue
OTIpE/IeNIEHHBIX MHTETPAJIOB K PEHICHUIO (U3NYECKHUX 3aJ1au: BHIYMCICHUE
MIPONUJICHHOTO ITyTH MO0 BPEMEHH, BBIYUCIIEHNE pabOThl IEPEMEHHON CHITBI,
BBIYMCJICHUE CWJIBI JABJIEHUS )KUIKOCTH HA IIJIACTUHY, BBIYUCIEHUE MOMEHTOB
MHEPILHH, BEIYUCICHHE KOOPIAUHAT LIEHTPa Macc TIOCKON QUTypHI.

10

30

JAuddepenuuanbubie ypaBHeHus. Y paBHeHue Jlarpanxka u ypaBHEHUE
Kinepo. Ilpubmmwkennoe pemenne nuddepeHnuanbHoro ypaBHeHus. CUCTEMBI
g depeHnnaibHbIX ypaBHEHUH. MeTo1 UCKITIOYEHHSI pEIIeHHS] CUCTEMBI
muddepeHnnanbHbIX ypaBHeHUH. CUCTEMBI TUHEHHBIX U QepeHInamTbHBIX
ypaBHEHUH ¢ MOCTOSIHHBIMU K03 duumrentamu. [Ipunoxenue

g depeHnrnaIbHbIX YpaBHEHUH K U3yYEHHUIO B MEXaHUKE U AJIEKTPOTEXHUKU:
MeXaHWYecKue KoyeOaHus Tpy3a Ha YIpyroil cBsi3u, NepexoJHbIe IPOLECCHI B
anektpudeckux cetsax. luddepeHunanbHble ypaBHEHUS B YACTHBIX
MPOU3BOIHBIX. (YpaBHEHUSI MaTEMaTUUECKON (DU3UKN).

10

30

Psaabl. [IpunoxeHue CTeNeHHBIX PAIOB K TPUOIMKEHHBIM BEIYUCICHUSIM:
MpUOIMHKEHHOE BBIYUCIICHUE 3HaYCHUs (PYHKIUHU, TPUOIHKEHHOE
BBIYHCIICHUE OMPEICIICHHOTO UHTETpasia, MPUOIMKEHHOE PELICHHE
muddepennnansHoro ypaBHeHus. Psaibr @ypoe. TpuroHomeTpuyeckuii ps.
Psim ®dypbe m1st 4eTHBIX M HEYETHBIX (PyHKIUH. PaznoskeHue GhyHKIui ¢
MIPOU3BOJILHBIM NeproioM. [Ipuokenue psgoB Oypbe: UCIONIb30BAHHE
CUTHAJIOB B MEPEAAIOINX IIEKTPUUECKUX YCTPONUCTBAX, YPABHEHUS
MaTeMaTH4eCKOU (hU3HKH.

20

OcCHOBBI TEOPHH BEPOSITHOCTEN U MATEMATHYECKON CTATHCTUKH.
HopmanbHas ciaydaiiHas BeIM4nHA; 3aKOH OOJIBIINX YUCET; HEPAaBEHCTBO
YeObieBa; Teopema YeOsimeBa; Teopema beprym; reopema MapkoBa;
teopema [lyaccona; unrerpaipHas Teopema MyaBpa — Jlamnaca.
IToxa3zaTenbHOE pacnpeiesIeHHe U €ro YHCIOBbIE XapaKTePUCTUKU.
CraTtucTudeckue OLeHKU: HeCMelleHHbIe, 3 (heKTUBHBIE, COCTOSATEIbHBIE.
JloBepHTenbHas BEPOSTHOCTD U IOBEpUTENbHBIN HHTepBai. OnpeaeneHue
Heo0xoauMoro oobema BbIOOpkH. CTaTHCTHUECKHE METOIbl 00pabOTKU
9KCIepUMEHTaNIbHbIX JaHHBIX. [TorpenrHocTs oneHku. Onpezaenenue
napaMeTpoB HEJIMHEHHBIX YPaBHEHUN PErpecCu METOJIOM HAaMMEHBIIUX
KBaJ[PaTOB HEMOCPEJICTBEHHO.

12

40

OO0pa3zen NHCbMEHHO CAaMOCTOATEIbLHON Pad0oThI JIsl IEPBOI0 ceMecTpa
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1. CocTaBUTh YpaBHCHUC IJNIOCKOCTH, HpOXOILHHleﬁ 4yepe3 TOUKY M 1 NEPHOCHAUKYIIAPHO K BCKTOPY
MM, eccnn M(2,—11) u M,(—3,4,5).
x+1 y-2 z-1

u wockoctn 3x —2Y+2—-3=0.
2 1 -1

2. HaiiTi TouKy niepecedeHus mpsiMoit

3. TlocTpouTh KpHUBBIE 2- TO TOPSAKA:

(x—2F +(y+1F =4; 25(x—4F +9(y +4F =225; 4(y —1) —9(x 1) =36; y* —x +3=0.

X = elSt ’ )
HaiitTu nponsBonHbIe TaHHBIX QYHKIUH: a) at 6) 2/ Xy = 33X — 2y .

y=e ",

e

+1Y°
5. HccnenoBath pyHKIHIO: Y = w1 Y TIOCTPOUTH IpaduK.

Oﬁpa3eu NUCbMEHHOH caMOCTOATEIbHOM paﬁoTl)I AJIsA BTOPOro ceMecTpa

2

0°z oz
—(1+ylhx)—=0.
vy (-%yr1x)ax

1. Jlana pynxuus Z = X’ . Tlokaxkure, 4to Y

2. Haiiti HeonpenenéHHbIe HHTETPAJIbl; B IBYX MEPBBIX 33JaHUSX TIPOBEPUTH PE3YIbTATHI
g depeHInpOBaHUEM:

dx 5x+1 dx
J.9x2—4’J.x2—6x+1dx’~[x\/x—7'

jxsin 7xdx.

243
3. BbIunciIuTh onpeneneH bl HHTErpall: I XvV4+ x2dx;
0

4. BbIYHCIUTH IUIOIIAAL GUTYPHI, OTPAHHYCHHOHN JIMHUSMHU:
y=x"-4, x-y+8=0

5. BBIYHCINTH HECOOCTBEHHBIC HHTErpalibl UK J0Ka3aTh UX PpaCXOJIUMOCTE!:
0

* xdx dx
1 : 2) | —.
)Jl.1+X4 )_J;\/x+2

Oo0pa3en NUCbLMEHHOM CAMOCTOATEJILHOI PadOTHI AJIs1 TPEThero ceMecTpa

0 2n . Xn
Haiiti 0611acTh CXOAMMOCTH CTENEHHOTO psija 5 .
= n +1
X+1
Pasnoxuts B psag Maxiopena pynkuun: a) f (X) = cos5x, 6) f(x) = et
X+

W3BecTHBI MaTeMaTHUECKOE OXKUIAHUE (@ U CpelHee KBaApaTHUECKOe OTKIIOHEHHE O HOPMAJbHO
pacrpeneeHHON ciiydaiHol BeauduHbl X . HallTh BEpOSITHOCTD TOMAJaHUs STOM BETMYMHBI B 3aIaHHBIN
untepsan (a; ), a=10; o=3; a=2; p=13.

Haiitu noBepuTenbHbIi HHTEPBAJ JUIS OLEHKH MAaTEMAaTHYECKOTO OXKUAAHUS @ HOPMAJIBHOTO

pacnpenenenus ¢ Hagexnocteio ¥ = 0,95, 3Has BEIGOPOUHYIO CPENHIO X , 00bEM BEIOODKH /1 M CPEIHEE
KBa/IpaTHUECKOE OTKIIOHEHUE O .

Tpoe cTpenkoB HE3aBUCUMO JAPYT OT IPpyra CTPEJISIOT IO OJJHON M TOH jK€ MHUIIIEHH C HaJEKHOCTHIO
(BepositHOCTBIO) 0,9; 0,8 11 0,7 cooTBeTCTBEeHHO. HaiiTn BEpOSITHOCTH TOTO, YTO MPU OTHOM 3aJITIe MUIIICHb
MOPa3sT JBOE CTPENIKOB (0€3pa3INYHO KAKUX) U3 TPEX.

Jluteparypa
1. IIunayes B.C. OcHoBHI BEICIIEH MaTeMaTuKH. — M.: Bricmas mkoima, 2005. — 479 c.
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Kpatkuii xypc BbIcHieli MareMaTHKd [DieKTpoHHBIH pecype]: yueOnuk/ K.B. bammun [u
ap.].— DnekTpoH. TekcToBble AanHbie.— M.: Jlamkos u K, 2015.— 512 ¢.— Pexwum moctyna:
http://www.iprbookshop.ru/14611.— 5BC «IPRbooks», o mapoutto.

I'mypman B.E. Teopus BeposATHOCTEW W MaTeMaTHyecKas CTaTHCTUKa: YueOHoe mocodue s
CTYJIEHTOB By30B.— M.: Bricmas mikoia, 2012.

Cannos A.-B.A. Kpatkuii kypc Beiciiell MmateMaTtuku.- ['po3nsiit, 2016. T.1,2

Xacyxamkues C.-A.X.YpaBHeHus MaTeMaTrdeckoi ¢usukw.- ['po3usni: UL TTHTY, 2013
CocmambekoBa JI.C. Psibet @yphe, yaeOHO-METOIUUeCKOe TOCOOHe 110 M3YICHUIO pa3/elia —
I'posusrii, UIIL IT'THU, 2011.

Ymapxamxue C.M., Ymapxampxuesa JI.K. [Ipaktukym no teopuu nosis.- ['posusrii, UITL]
I'THU, 2011.

Hamnaesa JI.III., MarameBa X.I1. JIuneiinas anrebpa, yuedbHOe TOCOOHE MO U3YUEHUIO pa3iena
— I'posnsrii, UIII TTHTY, 2013.

OneHouHble cpeacrea

1.
2.
3.
4.

Bompocs! a5t TEKyIero KOHTpoist (KOJTOKBAYyMa).
OO0pa3ibl KOHTPOJIBHBIX PA0OT JJis PYOEKHBIX aTTECTAIUH.
Teopernyeckre BONPOCH], BBIHOCUMBIC Ha DK3aMEH.
O0pa3Irel SK3aMEHAITMOHHBIX OUIIETOB.

Oo0Opa3ubl BONPOCOB U 32/1aHUI, BBIHOCUMbIX HA aTTECTAIUIO CTY/IEeHTOB
MEPBBIII CEMECTP

TEKYIIUA KOHTPOJIb

BOITPOCHI U151 KOJIVIOKBUYMA

Pa3zgen: «DneMeHTHI BEKTOPHOM anreOph»

1.

2.

7.

JexapToBBI IPSIMOYTOIBHBIE CHCTEMBI KOOPAMHAT Ha IIOCKOCTH U B TpocTpaHcTre. [lonspHas cucrema
KOOpAHHAT.

Bekropsl. JIuneiHble onepauuu Haj BeKTopaMu. JInHeHHO He3aBUCUMBIE BEKTOPHI. basuc, pasnoxeHue
o 6asucy.

IIpoekuuu BekTOpa Ha ocu kKoopauHaT. KoopauHaTel BekTopa. J[JlnHa BEKTOpa U HAMPaBJISIONINE
KOCHHYCHI. Y CIIOBUS KOJUTMHEAPHOCTH BEKTOPOB.

CxansspHOE TpON3BEIEHNE BEKTOPOB U €ro CBOMCTBA.

Yron Mex1y BeKTopaMHu. Y CJIOBHE MEPIEHAUKYISIPHOCTU JBYX BEKTOPOB. MeXaHUUYECKUN CMBICI
CKaJISIPHOTO MTPOU3BEICHMSL.

BektopHOoe 1 cMemaHnHoe TPON3BeeHHs BEKTOpOB. OCHOBHBIE CBOWCTBA 1 BHIUMCIICHHE Yepes
OIIPENIETUTENH.

KommuranapHocTh TpEX BekTOpOB. ['eoMeTprueckre IpuioKeHns BEKTOPHOTO U CMEIIAHHOTO
MPOU3BEACHUII.

Pazpen: «Teopus npenenony

8.
9.

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

MHuokecTtBa. OCHOBHBIE TOHSATHSI.

[onstre pynkunu. O6macTs onpeaeneHus 1 00IacTb 3HaYeHUsT QyHKLIUH.

OcHoBHBIE 3JIeMEeHTapHbIe PYHKIMH, X CBOMCTBA U rpauKu.

Kommnekcueie uncina. JleiicTBUS HaJl KOMIUIEKCHBIMU YHCIIAMHU.

Tpuronomerpuueckast 1 nmoxkasarenbHasi GOpMbl KOMIUIEKCHBIX YHCEL.

Kopens N-oif crenenu U3 KOMIIJIEKCHOTO YHCIIA.

[Ipenen ¢pynxuun B Touke. [lpenen pyHkium Ha OECKOHEUHOCTH.

Onnocroponnue npenensl. OrpaHnYeHHOCTh (YHKINHU, UMEIOLIHNA TPEAe.

Beckoneuno Gonpiias 1 OeckoHeUHO Mainasi (GYHKLIUH U CBSI3b MEKIY HUMH. Pasnoxenue (yHKuum,
HUMEIOLIeH Peae, Ha MOCTOSHHYIO M OECKOHEUHYIO MaJTYIO.
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. OcHOBHBIE TeopeMbl O mpenenax. PackppiThe HEONpeaeIeHHOCTEH % u * . IlepBbIit
o0

3aMedaTenbHbIA peser.

. UucnoBele  mocnenoBatenbHocTH.  Ilpenen  mocnenoBaTtensHocTH.  CyllecTBOBaHUE — Iperena

MOHOTOHHOH OIpaHMYEHHOM MocneaoBaTenbHOCTH. Yncno e. HatypanbHbie norapugmel.

. CpaBHeHHE OECKOHEYHO MaJbIX. DKBUBAJICHTHBIC OCCKOHEYHO Majble. 3aMeHa OSCKOHEYHO MallbIX

SKBHUBAJIEHTHBIMH MPH BBIYUCIICHUU MTPEEIIOB.

. HenmpepriBHOCTE QyHKIMH B TouKe. TOUKH pa3ppiBa GYHKINH U UX KiaccU(UKALIUSI.

. HempepriBHOCT,  (QyHKIIMM Ha oOTpe3ke. CBOWCTBA HENPEPHIBHBIX Ha OTpPE3KE  (QYHKIIHIA:

OTPAaHUYEHHOCTh, CYNIECTBOBAHWE HAWOONBIIEr0 W HAaWMEHBUIEr0 3HAYeHHH, CYyNIECTBOBAaHUE

MIPOMEXKYTOYHBIX 3HAUECHUI.

OO0pa3ubl KOHTPOJABHBIX PaldoT 1JIA PyOeKHBIX ATTeCTANMM

1-a py6exxnas aTrecranus

. Meron I'aycca penieHust CUCTEM JINHEMHBIX YPABHEHUI

Xy —3X, +3X3 =9;

. Permmth cucremy ypaBHeHHH §4X; + 2X, — X3 =—8;

X1 +2X3 =-3.

. Haubl Touku Ha maockoctr A(2; 5), B(7; 6). CoctaBuTh 006Iiiee ypaBHEHHE IPSMO#, TPOXOIAIIEH

Yepe3 3TH TOYKH, IIPUBECTH €0 K BUAY YPaBHEHHS B OTPE3Kax M MOCTPOUTH MPSIMYIO.

. TIpuBecTH K KAHOHHYECKOMY BHY YPAaBHCHHE KPUBOH X2 + y? + 2X —4y —14 =0 H IOCTPOHTS ce.

2-51 pyOexxHas aTTecTalusA

. [lonsiTre mpon3BogHON (HYHKITHH, €€ MEXaHHIECKUI 1 TEOMETPUIECKAI CMBICTI.

. Haiitu mpenensr: 1) lim

2x% +5x+1 2) lim sin 5x

X—»00 7)(3 +Xx+10 x—0 2X

2 1

. Haiitit mpousBoansie pynkiwmii: 1) y = 5x4 4 S — =+ 3, 2) y=cos*2x, 3) y= x> e ¥,

W

RB©o N A

Teopeanecmle BOIIPOCHI, BLIHOCUMbIC HA IK3aMECH

OnpenenuTend U UX OCHOBHBIE CBOMCTBA

BreBon dopmyn Kpamepa muist pemieHus cucTeM TUHEHHBIX YpaBHEHHH

Martpuupsl 1 AecTBUS HaJl HUMH (CIIOKEHUE, BEIUNTAHUE U YMHO)KEHHE Ha YUCII0, YMHOXKEHHE ABYX
MaTpHIL. )

Meron 'aycca pelieHrs cucTeM JTMHEUHBIX YpaBHEHUN

MaTpuuHblii CII0CO0 perIeHns] CHCTEM JIMHEHHBIX YpaBHEHHIH

[onstre BexTopa. JInHelHbIE onepanny HaJ BEKTOPaMH

CxassspHOE IPON3BEIEHUE BEKTOPOB U €M0 CBOMCTBA

BekropHoe mpousBeneHNE BEKTOPOB U €0 CBOMCTBA

BriBo ycioBHiA apajuIeNbHOCTH U YCIOBUSA MEPIEHANKYJIIPHOCTH IBYX BEKTOPOB

. CMmemaHHOe MpOoU3BEAEHNE BEKTOPOB U €ro CBOICTBA

. O0wiee ypaBHEeHUS IPSIMOH U ypaBHEHHE IPSMOH, IPOXOIAIIEH yepe3 ABe 3aJaHHbIE TOUKU
HAa TUIOCKOCTH
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12.

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

29.

30.

3)

VYron Mmexny AByms npsMbeiMH. Touka mepecedeHus: ABYX NPSMBIX. Y CIIOBUS APaJUIENbHOCTH U
YCJIOBHUE MEPIIEHANKYISIPHOCTH IBYX MPSIMBIX.

Kpussie 2-ro nopsiaka (OKpy>KHOCTb, DIUIHIIC, THIIEpOOIIa U mapadona)

[Ipenen ¢pyHKIMM HETPEPHIBHOTO aprymeHTa (mpuMepsl). beckoHeuHo O0MbIIoii apryMeHT.
Beckoneuno Gonpmme, 6eckoHeUHO Manble QyHKIUU (TPUMEPHI).

CpaBHeHI/Ie OECKOHEYHO MaJIbIX (l)YHKHI/IP'I, SKBUBAJIEHTHBLIE 0ECKOHEUYHO MalbIe. HpaBHna npeaAciIbHOr 0

nepexojia: mpeen CyMMBI, POU3BENCHHSI, YaCTHOTO (DYHKIMH (JJOKA3aTEIbCTBO).
[pusnak cymecrBoBanus npezaeia Gyakuuu. [IepBelii 11 BTOpoi 3amMedaTenbHbIC TP eebl.
HenpepbiBHOCTH (hYHKITHH, KJIACCU(HUKALIUS TOYCK pa3pbiBa (IIPUMEPHI).

[NousTre Mpou3BOAHON (HYHKIIMHU, TEOMETPHUECKHUI CMBICI (TIPHMEPHI).

TeopeMbl 0 TPOM3BOIHBIX CyMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIMA (JI0KAa3aTeIbCTBO).
[IpousBoaHas CIOKHON (YHKIIUH.

HuddepennmpoBanue GyHKINM, 3aJTaHHBIX TTApPAMETPHUECKH. (TIPUMEPHI).

Tabnuiia MpON3BOHBIX dNIEMEHTAPHBIX (DYHKIIUH.

Huddepennman pyHkmu, tuddepeHiualn CyMMbI, TPOU3BECHHUS, YaCTHOTO.
[pousBoanbie n A HepeHnnatbl BEICIINX MOPSIKOB.

Teopemsr Pomns, Jlarpanxa u Komrm.

PackpeiTre HeolpenenéHHoCTeH B npeenax, npasuio Jlomuras.

Bospacranue u yobieanue Qynkiuii. HeoOxoaumoe v JOCTaTOYHOE YCIIOBUE MOHOTOHHOCTH (DYHKITUH

Ha OoTpe3Ke. DKCTpeMalbHbIe TOUKH. Jl0CTaTOuHbIE yCIOBHS SKCTPEMyMa.

Breimykiocts 1 BOTHYTOCTh KpUBOW. JloCcTaTOUHBIE YCIOBHS TOUEK Tepernda (IpuMeps ). ACHMIITOTHI

rpadukoB GyHKIHH (TIpUMeEpHI).
UccnenoBanne QpyHKIMIA, TOCTpOSHNUE HX TPAQUKOB.
Oo6pa3en dk3aMeHALMOHHOT0 OH1JIeTa

MHHUCTEPCTBO OBPA30BAHNS U HAYKU POCCUNCKOM ®EJIEPALINNA
I'PO3HEHCKNI I'OCYJIAPCTBEHHbBIM HE®TSIHON TEXHUUYECKUI YHUBEPCUTET

nMeHu akagemuka M. JI. MummoHIIIMKoBa

JucrunimHa MaremaTrka
Huctutyt NHI I'pynna HT cemectp I
buner Ne 1

OnpenenuTeny N-ro nopsaka. Anredpandeckue TOMOTHEHUS U MUHOPBL.
2%, + X, + 3%, =4
Pemmre cucremy meronom aycca: 3 X, —2X, + X, =4

3% +4X, + %, =0
2
Haiiti npousBoxseie qanubIX Gyskmmiizl). Y =4x’ —=+3/x* ;2) y= (1— 4x° )9 ;
X

y =3x> -arcsin X.

Janb 2 Bektopa: 2 =31 —2 ]+ 4K u b =1+5] — Kk, Haiitu BekTOpHOE NpON3BENEHHE ITHX
BEKTOPOB.

. -4

5  x*—x—-30 . sinbx . 8% —4x+3 . (x+3)
Haiitu npenensr: lim 3 . lim - © lim —— lim )
x>-5 X +125  x»0Cc0osSXSIN 4X x> IX° 4+ X—-5 xo=

x-1
OK3aMeHaTop VYmapxamxuesa JI.K.
« » 2020 3aB. xadenpoit I'auaeB A.M.

O0pa3en 3x3aMeHAMOHHOT0 OMJIeTA JJIsl CTYIEHTOB 0YHO - 32049HO0I (POPMBbI 00yUeHH S
MUHHCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOU ®EJIEPALIN
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A W

'PO3HEHCKNI I'OCYJIAPCTBEHHbBIN HE®TIHOM TEXHUYECKU YHUBEPCUTET

nMmeHu akaaemuka M. JI. MuinoHImKkoBa

JucrunnHa MartemaTuka
HNucturyt NHI" I'pynma BHTC cemectp I
Buer Ne 1

[IpousBoaHasi, ee TeOMETPUIECKUI U (PUZUIECKHIT CMBICIL.
Pemute cucremy meronom Kpamepa:

2%, —6X, —5x; =1
3X, —=5X, = 2%, =7
2X, — 2%, — Xy =3

5

3x-2x>
Haubl Bepiuabl mupamubt: A(-5; 4; -5), B (5; 2; 6), C(5; -7; -3), D(2;3;4). Haiitu ee o0bem.
DK3aMeHaTop Ymapxamkuena JLK.

1
Haiiti mpou3BoxHbIe JaHHBIX GyHKImit: 1) y = 5x* 3 +¥x%; 2)y= Jxcosx; 3)y=

«  » 2020 3aB. kadeapoii I'auaeB A.M.
Bropoii cemecTp
TEKYIIUH KOHTPOJIb

BOITPOCHI U151 KOJINIOKBUYMA

Paznen: «/uddepenimanpaoe ucurciacHue GyHKIHA HECKOIbKUX MTEPEMEHHBIX)»

1.

2.

No ok

8.
9.
10.

OyHKIIMN HECKONbKMX TepeMeHHbIX. OOnacte ompenenenus. llpemen m HempepeIBHOCTD (YHKIWH
HECKOJIBKHX TIePEMEHHBIX.

Uactaele mnpomsBogHble. [lomueri muddepeHmnan M ero MCIONB30BAHWE B IPUOIMIKEHHBIX
BBIYHCIICHHSIX.

I'eomerpudueckuit  cmbicnm monmHOro muddepennmana. KacaTempHas IIIOCKOCTE W HOPMallb K
TTOBEPXHOCTH.

YacTtHble Mpou3BOAHEIE U TTONHBIE AU depennnans Beicix mopsaakos. @opmyna Teimopa.

HesBHbIle dhyaKINN 1 uX muddepeHnmpoBaHue.

Cxkansproe nose. [Ipon3BomaHas mo HalpaBIeHHIO. [ paxreHT.

OkctpemyM GYHKIMM HECKONBKHX TIepeMeHHbIX. HeoOXoawmple ©  TOCTAaTOYHBIE YCIIOBHS
CYIIIECTBOBAaHUS YKCTPEMyMa.

HawnGonpiee n HanMeHbIiee 3Ha9eHUS (YHKIIUHA B 3aMKHYTOMH 00JIacTH.

VYcnoBHbIl 3kcTpeMyM. Meton MHOUTeENEl JIanrpanxa.

Meroa HanMEHBIIUX KBAAPATOB I 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

Paznen: «uddepennnanpaple ypaBHEHUD)

11.
12.
13.
14.
15.

16.
17.

18.
19.

[onsitre 06 0ObIKHOBEHHBIX AU PepeHINaTbHBIX YPAaBHEHHUSX BBICILIMX ITOPSIKOB.

[pocreitmme nuddepenHuanbHbie ypaBHEHHS BBICIIETO MOPSAKA, JOITYCKAIOIINE TOHUKEHUE MOPSIIIKA.
JIuneitable nuddepeHunanbHbIe ypaBHEHHs BTOPOro nopsiaka. OnpeneneHue u CBOMCTBA.

JIuneiiHple oqHOPOIHBIE YpaBHEHUS. OCHOBHBIE TOHSTHSL.

JIuHeiiHbIe HEOAHOPOAHBIE YpaBHEHUA. CTPYKTypa 00LIero peeHus JHHEHHOro HeoJHOPOIHOIO
ypaBHEHUSI.

. Jluneitnsie nuddepeHnranbable ypaBHEHHUS ¢ HOCTOSTHHBIMU KO3 QUIIMEHTaMu. XapaKTep UCTHYECKOe
ypaBHEHHE.

[pocreitmme quddepeHnanbsHbie ypaBHEHHUS BBICIIETO MOPS/IKA, JOIMYCKAIOIINE TOHUKEHUE MOPSIIIKA.
Haxoxaenue 4acTHOTO pemeHns HeOAHOPOIHOTO YpaBHEHHSI METOI0M T0AOOpa M0 MPaBOi YacTH.
Cuctemsbl auddepeHanbHble ypaBHEHUS IEPBOT0 MOPSIIKA.
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20. Meroa uCKITIOYEeHUS pelieH s CUCTeMbl Au(depeHInanbHbIX YpaBHEHHH.
O0pa3ubl KOHTPOJIBLHBIX PadoT JIs1 PYyOeKHBIX aTTecTAMI
1-n1 py0OexxHasi aTTecTamus

1. HaiiTy 9acTHBIC MPOM3BOMHEIE 1-T0 U 2-T0 mopsiaka dynkun: Z=3x> —2y°® —5xy

3
2. Haiitu uHTerpas: I 2X+X?+%—?{/; dx,jsin63xcos3xdx,, I IXSin 2xdx.
X

xdx
X2+ 6x+1

2-51 pyOeskHasi aTTeCcTAIUSA

2
1. BoeIYHCIUTH HHTETPAITBI: I
1

dx .de
IXx+5 L 4x+7’

-1

, 1
Y iy: 2.y +ytgx=——1, y(z)=5;

2. Peumts muddepenuuansuble ypaBHenus: 1) Xy' = XSin =
X COS X

3). e*"¥dy = xdx.
TeOpeTI/I‘IeCKI/Ie BOIIPOCHI, BLIHOCUMBI€ HA 9K3aMCH

O06nacTe onpeneneHusi, IMHAU YPOBHS (DYHKIIMU JIBYX ITEPEMEHHBIX.

[penen n HenpepbIBHOCTH (DYHKIIMHU JIBYX ITEPEMEHHBIX.

YacrtHble nmpousBoanbie. [lomHbid quddepeHimall.

OkcTpemyM (QyHKIUH JBYX IepeMeHHbIX. Hanbonbinee n HanMeHblee 3Ha4eHNs QYHKINHU JBYX

[IEpEMEHHBIX B 3aMKHYTOH 00JIaCTH.

IIpousBoanas no HanpasieHuto. ['paguent. KacarenbHas nI0CKOCTh U HOPMajb K IOBEPXHOCTH.

IlepBooOpa3Has 1 MOHTHE HEONPENEICHHOIO HHTErpajla ¥ €ro reOMETPUUECKHH CMBICII.

CaoiicTBa HeOIPEEeIeHHOro nHTerpana. Tabauina OCHOBHBIX HHTEIPAJIOB.

3aMeHa [IepeMEHHON M MHTErPUPOBAHUE 110 YACTAM /I HEONPEAEICHHOr0 HHTErpaa.

KomnnekcHble uncna. JeiicTBHs HaJ KOMITJIEKCHBIMH YHCIIaMH.

0. MuTterpupoBaHne NpOCTEHIIINX TPUTOHOMETPHUECKUX BBIPAsKECHHIA.

11. NHTerprpoBaHue paoOHAIBHBIX IPOOEH.

12. VHTerpupoBaHHe BBIPAKCHUH COAEPKALIUX UPPALNOHATIBHOCTD.

13. INoHsATHE OMpEIENIEHHOr0 HHTETpalla, MHTErpajgbHas cymma. CBOMCTBA ONMPEAEIEHHOr0 HHTErpaa.

14. ®opmyna Hetorona-Jleitbanma. aTerprpoBanme mo 9actsim, 3aMeHa IIepeMeHHO B
OIIPENEeTICHHOM HHTErpaJe.

15. HecobGcTBEeHHBIE HHTETPABI ¢ OECKOHEYHBIMU TIPEeNIaMi, HHTETPAITbI OT Pa3PBIBHBIX (YHKITHA.

16. IlpunoxeHus onpeneneHHOro uarerpaina. Haxoxaenue miomnia e, BIYUCICHNE [UINHBI AyTH.

17. Haxoxnenne 00beMOB Tel BPAIIESHHSI, TIIOMIA TN TIOBEPXHOCTH C IMTOMOIIBIO OMPeeIeHHOTO
HHTerpana.

18. OObIkHOBEHHBIE A (depeHITNaNTbHBIE YPaBHEHHSI IIEPBOT0 MOPSAKA. Y PaBHEHUS C
paszzensrommmucs nepeMeHHsIMy. 3agada Komm.

19. Jluneiinble u ogHOpOAHbIE TU(hepeHInaNIbHbBIE YPAaBHEHHUS IIEPBOTO MOPSIKA.

20. TuddepeHnmaipHbie ypaBHEHHSI BBICIIINX MTOPSIKOB.

21. Ilpocreiimue nuddepeHunaibHble ypaBHEHUST BBICLIErO MOPS/IKa, JOIyCKAIOIINe TOHIKEHHE
MOpPsIZIKA.

22. JIuneiinble muddepeHnnanbHble ypaBHEHHS BTOPOro nopsiika. JInHelHbIe OMHOPOAHBIE U
HEOAHOPOIHBIE YPABHEHHS.

23. OOee penieHne THHEHHOr0 HEOTHOPOAHOTO ypaBHEHHUS.

24, Jluneiinble mudepeHnnanbHbie YpaBHEHHS C TOCTOSHHBIMU KO3 QHUIIMEHTaMU.
XapaKTepUCTUIECKOE ypaBHEHHE.

25. Haxo/1eHre 9acTHOrO PELIeHUs] HEOIHOPOIHOrO YPaBHEHUS METOIOM T10100pa 10 MpaBoil YacTH.

Oo0pa3sen 3K3aMeHALMOHHOTI0 OMJIeTa

roppR

BOx~NoO
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EEPALINA
I'PO3HEHCKUI TOCYJIAPCTBEHHBI HE®TIHON TEXHUYECKUI YHUBEPCUTET

nMeHH akajnemuka M. JI. MumuInoHImkoBa

JucuurmuHa MaremaTtuka
Wnctutyt UHI I'pynmst HTC cemectp 11
Buer Ne 1

1. HeomnpeneneHHbI HHTETPal U €r0 CBOWCTBA.

2. HaiiTi uHTErpab: I(ZLZS 50 xjdx : jxsin xdx, I[Sx“ ~ %+ is - dex :
X° — X X

2 3
dx
3. BelUMCINTE ONpeieleHHbIE HHTETPAIBL: I , J (2X3 +x2— 5)dX .
1 )

4. Peumts muddepennuansusie ypasaenus: 1). X7y’ = y? —2xy; 2).y’' —3x°y = x%e* y(O) =0;

3).e” (L+x?)dy —2x(1+e” )dx =0.

5. Haiitu yacTHbIe TPOM3BOAHEIE 2-T0 mopsaka Gynkiuu Z= f (X; y) : Z=3x% - 2y® —5xy.
DK3aMeHaTop Ymapxamxuena JLK.

« » 2020 3aB. xadeapoi I'auaeB A.M.

Oo0pa3zen 3K3aMeHANMOHHOI0 OMJIETA JJISl CTYJACHTOB OYHO - 3204HOM GOopMBbI 00yUeHUs

MUHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIICKOM ®EJIEPALINA
'PO3HEHCKUI T'OCY IAPCTBEHHBIN HEDTSHOM TEXHUYECKUI YVHUBEPCUTET

“MeHH akajemMuka M. [[. MuioHnmkoBa

JlucruminHa Marematuka
Wuctutyt WUHI I'pymmst BHTC cemectp I
buner Ne 1

1. HuterpupoBaHus IO YaCTSIM B OIPEAEICHHOM HHTErpaJe.

3y2 +tgx

2. HaiiTi yacTHBIE IPOM3BOHBIE PYHKIMIA ABYX IIEPEMEHHBIX: £ = , Z=X-sin X+ y-sin X

2
dx

3. BbuucIUTh OmpeneneH bl HHTETPa: I6 5
X —

1

4. Pemmts nuddepenuuansapie ypapaenus: 1). Y + 2Xy = xe*, y(O) =0,2). y"+4y'+8y=0.

§ (3x -5)dx 5
5. Haiitu uHTErpabL: IW , j (1+4x)dx.
OK3aMeHaTop VYmapxamxuesa JI.K.
« » 2020 3aB. kadeapoit I'auaeB A.M.
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Tpernii cemecTp
TEKYIIUI KOHTPOJIb

BOITPOCHI JJI1 KOJIVIOKBUYMA

Paznen: «Psaani»

©CoNoOk~wWNE

RBoOoo~Noour~wNE

Onpeznenenyie YUCIOBOTO Psiia U €T0 CYMMBI.

CBo¥icTBa CXOAIINXCS PSAAOB.

HeoOxoaumpIii pru3HAK CXOAMMOCTH PSA.

Psinel ¢ HEeOTpULIATENBHBIMU WIEHAMH, IPU3HAK CPaBHEHUS.

[puznak cxogumoctu Jlanambepa.

WnTerpanbHplil v paguKaibHbI Mpu3Haky Koy,

3Hakovepeayromuecs psapl, npu3Hak Jleiitbnuia, abcomoTHas U YCIOBHASI CXOAUMOCTD pA/a.
[ousiTre o pyHKIMOHATEHOM psifie. CTEeHHbBIE PSJIBL.

WnTepsan u paguyc cxogumoct. O6IacTh CXOMMOCTH

. Paznoxenue pynkumii B psig Teiinopa u B psut MakiopeHa.

O0pa3ubl KOHTPOJIBLHBIX PadoT 1JIs1 pyOeKHBIX aTTecTauui
1-a py6exxnas aTTecranus

1 2 3 4
Haiitu dhopmyny amst o0miero wiena psja —

101 104 109 116

n o (_ n+l
HccnenoBarh Ha CXOOMMOCTD PSIBL  a) Z 2'n )Z( 2n - 1) . B); Z(l)—zn _
n=1 ] = 3N+2

B miepBoii ypHe 2 OenbIX U 5 4epHBIX IIapa; BO BTOpoi ypHE 4 OenbIX U 6 4epHBIX mapoB. 13 kaxmoi
ypHBI Hayady OepyT 1o ogHoMy mapy. KakoBa BepossTHOCTE TOro, uTo 00a 1apa Oernbie?

2-91 py6exHasi aTTecTanus

B rpymme 30 crymeHTOB, cpemu KOTOpBIX 9 oTimyHMKOB. HaliT BepoATHOCTH TOro, YTO Cpemu
0TOOpaHHBIX Haynady 11 cTyaeHTOB 6 OTIHYHUKOB?

B cembe 5 gereii. Cunrtas BEpOSTHOCTH POXKICHHUS MajlbuWKa W JICBOYKH OJWHAKOBBIMH, Haiitn
BEPOSATHOCTH TOT'O, UTO CPEH JIeTel He Ooee ABYX MalbYHKOB.

Crnyuaiinas Bennunna X 3anasHa Gpynkuuein pacnpenenenus F(X). Haiitu @) mnotHoCTh

sepoatHoctu T (X); 6)maremaruueckoe oxunanne M (X); 6) mucnepcuro D(X); 2) cpennee
kBaapatudeckoe orknonenne o (X) . ITocrpouts rpaduku Gpynxmuit F(X) n f(X) :

0, mnpm x<0
2

F(x) = i—6 mpu 0<x<4

1, npu X =4

Teopeanecmle BOIIPOCHI, BLIHOCUMbIC HA IK3aMECH

Onpeznenenrie YUCIOBOrO PsIia U ETO CYMMBI, CBOMCTBA CXOASIIUXCS PSIIOB.

Heo06xoaumplil mpu3HaK CXOIUMOCTH Psila.

Psnpl ¢ HeOTpULIATENBHBIMU YWIEHAMH, IPU3HAK CPABHEHUSI.

[Ipu3nak cxomumoctu Jlamambepa.

WNHuterpanbHblil 1 pagukanbHbld pu3Haky Komu.

3HaKouepeayromuecs psiapl, npu3Hak JleiiOHuna, abcotoTHas U YCIIOBHASA CXOAUMOCTD Psiza.
[onstre o pynkunonansHoM psae. CrerneHHble psiibl. IHTEpBaN n paanyc cXOIUMOCTH.
Pasnoxenue ¢pynkunii B psg Teinopa u B psit MakiopeHa.

Kiaccuueckoe onpeznenenye v cBOMCTBAa BEPOSTHOCTEN.

10. OcHOBHBIE TIOHATHSI KOMOUHATOPHKH.
11. Teopema crnoxxeHus BeposiTHOCTeH. TeopeMa yMHOXKEHHS BEPOSTHOCTEH.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

=

®opmyita nosnHoi BepostHocTH. Dopmyia balieca.
[ToBTOpHBIE He3aBUCHMEBIEe UcTibITaHus. Popmyna beprymm.
®opmyna [lyaccona. /luckpeTHbie 1 HENPEPBIBHEIE CTyYaiiHbIe BETUYHHEL.
OyHKIMA paclpeaeieHus 1 ee CBOUCTBA.
UucnoBble XapaKTEPUCTUKH.
Wnterpanpnas u auddepenunaibias QyHKINNA pacpeneieHusl.
YucnoBbie XapaKTCPHUCTHKU HECIPCPBIBHBIX CHYHaﬁHBIX BCIIMYUH.
DneMeHTHl MaTeMaTHYECKOH cTaTUCTUKU. [ 'eHepanbHas 1 BEBIOOPOUHAsk COBOKYITHOCTH.
PenpeseHTaTuBHOCTH (IIPECTaBUTENBFHOCTD) BEIOOPKH.
Omnupudeckas GpyHkuus pacnpeneneHus. [1oauron u rucrorpamma.
CraTrucTruecKre OLEHKH MapaMeTPOB pacipeneeHus..
[TonsTre 0 JOBEpUTENBHBIX HHTEPBAJIAX U CTATHCTUYECKON MpoBepke runore3. Kpurepuii cornacus
IInpcona.
MeTOIL HanMCHbIIUX KBaJApaTOB.
Koaddunment xoppensiuu, ero CBoHCTBa.
Oo6pazen 3k3aMeHANMOHHOT0 O1JIeTa

MUHHCTEPCTBO OBPA30OBAHUS I HAVKH POCCUMCKOU ®EJIEPALIN
'PO3HEHCKNI I'OCYJIAPCTBEHHbBI HE®TSIHON TEXHUYECKUI YHUBEPCUTET

nMmeHu akagemuka M. /. MuuinoHIITMKOBA

JucrunimHa MaremaTnka
HNHucturyt NHI" I'pynmel HTC cemectp III
Bbuier Ne 1

CrnyuyaitHbie coObITHsI. AnreOpa COOBITHIA.
Bcexoxects cemsiH coctaBisieT 90%. UeMmy paBHa BEpOSITHOCTH TOTO, YTO U3 7 CEMSIH B30MIyT 57
© n © 1
z, 2" n’+5n+8 (-1)"
HccnenoBath Ha CXOMUMOCTD PSJIBL: z ; z ; Z—n .
S(n-2)1" &\ 3n -2 ~ n.5

Cryqaitnas semmunna X 3anana dynxuueii pacnpenenenus F(X). Haiitu @) mmotaocTs

sepositnoctu T (X) ; 6) maremaruueckoe oxunanne M (X); 6) mcnepeuto D(X); 2) cpennee

kBajpatudeckoe orkinonenue o(X). Tocrpouts rpaduxu Gpynxuuit F(X) u f(X).

0, mpu X <1

2
X

X
F(X)=<—-=, opu 1<x<2
(x) S, "5 TP

1, npu X > 2

Cpemu 100 norepeitHbIX OWIETOB €CTh 7 BBIMTPHIIHBIX. HalTH BEpOSTHOCTH TOTO, YTO 2 Haydady
BBIOpPaHHBIX OMJIETA OKAXYTCS BBIMTPBILIHBIMH.
OK3aMEeHaTOop Ywmapxamxkuesa JLK.

« » 2020 3aB. kadenpoii I'auaeB A.M.
Oo0pa3en 3x3aMeHAMOHHOT0 OMJIeTA JJIsl CTYJICHTOB 0YHO - 3204HO () OPMBI 00yUeHHS
MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOU ®EJIEPALIU
I'PO3HEHCKUI TOCYJAPCTBEHHbBII HEDGTSIHON TEXHUYECKHU YHUBEPCUTET
nMeHHU akagemuka M. /. MuuIMoHIIMKOBA
HucuunnHa MartemaTuka
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HNucruryr HNHI' I'pynmer BHTC cemectp III

buner Ne 1
JIuckpeTHbIE U HENPEPBIBHBIE CIIyYallHbIE BEIMYUHBL.
2. B mepBoii ypHe 2 GenbIX U 5 4epHBIX mapa; BO BTOpoi ypHe 4 Oenbix U 6 4epHBIX mapoB. M3 kaxaoin
ypHBI Hayady OepyT o ogHoMy mapy. Kakosa BepOHTHOCTL TOro, 4ro 06a mapa Oesnbie?

=

3. MHccnenoBaTh Ha CXOAUMOCTD PSLIIBL: Z e Z Z \/2_
n+1

n=1
4, I[aH pAa pacripeacicHus I[I/ICKpCTHOI\/'I CJ'Iy‘-IaI/IHOI/I BCIIMYHNHBI X .

X -3 -2 1 ’8

Y 0,1 0,2

05 ‘ 0,2

@) TlocTpouTh MHOTOYTONBHUK pactpenenenus; Haiitu: 6) martematuueckoe oxunanue M (X); 6)

mucnepeuto D(X); 2) cpennee ksamparuyeckoe oTKIOHEHHE.

DK3aMeHaTop Ymapxamkuena JIL.K.

«  » 2020 3aB. xadeapoii I'auaeB A.M.
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8. YueOHO-MeTOAMUYECKOE M HH(POPMALMOHHOE 00ecTeyeHue JUCIUIIMHBI

N

Jlureparypa
OcHoBHas

Kapakazpsin C.A. [duddepenunanbHoe wucuuciaeHue (QyHKIUM OJHOM  TMEPEMEHHOMN
[DnexTponnbiii pecypce]: yueOnoe mocooue/ Kapakaspsin C.A., [Tak D.E., ConoBréBa O.B.—
OnektpoH. TekcroBble naHHble.—  CII6.: Cankrt-IlerepOyprckuii  rocyaapCTBEHHBII
apXHUTEKTypHO-CTpoHuTeNbHbIH yHUBepcuTeT, ObC ACB, 2015.— 99 c.— Pexum nocryma:
http://www.iprbookshop.ru/33307— 3BC «IPRbooksy, o naposio.

IMunadges B.C. OcHOBEI BEIcIIeH MateMaTuku. — M.: Beicmas mkoia, 2005. — 479 c.

Kpatkuit xypc BbIcHIel MaTeMaTUKH [DIeKTpoHHBIM pecypc|: yueOonmnk/ K.B. bamaun [u
ap.].— DnekTpoH. TekcToBble nanable.— M.: JlamkoB u K, 2015.— 512 ¢.— Pexxum mocryma:
http://www.iprbookshop.ru/14611.— 5BC «IPRbooks, no mapoutto.

I'mypman B. E. Teopus BeposiTHOCTE U MaTeMaTudeckasl CTaTUCTHKA: YuyeOHoe nocobue ams

CTYIEHTOB By30B.— M.: Briciias mkona, 2012.
CanpoB A. A. KpaTkuiil Kypc BeICIIEH MaTeMaTUKH, TOM. 1, Tom 2. — I'po3nsbiii, 2014.

JlonmoaHuTENBbHAS
Abaynxamugo C.C. COOpHUK 3ama4 10 TEOPHHM BEPOATHOCTEH MW MaTeMaTUYECKOU
cratuctuke. — ['posnsiil, UL ITHTY, 2011.
NupuBunyanbHble 3agaHus mo Bbicmied Marematuke. Yacte 1. JluHeliHass W BeKTOpHas
anrebpa. AHamuTtnueckas reoMerpus. JuddepenuuanbHoe ucuucieHue GyHKIUA OJHOMN
nepeMeHHOH [DeKTpoHHbIN pecypc]: yuebnoe mocodue/ A.Il. PsaOymko [u ap.].— DaekTpoH.
TEKCTOBBIC JaHHbIe.— MuHck: Bpmmiimas mxkona, 2013.— 304 c¢.— Pexwum pocryna:
http://lwww.iprbookshop.ru/20266.— DBC «IPRbooksy, mo mapoutro.
baraecea M.T. COopHHMK 3amad MO JIMHEHHOW M BEKTOPHOW anredpe W  aHATUTHYECKOU
reomerpun.— ['posnsiit: UIIL[ I'THHA, 2007. — 50c.
Hamaesa JI. L., CocnambekoBa JI. C. Coopuuk 3amau. [uddepeHunanbHbie ypaBHEHHS. —
I'posueiit UTIL[ I'THUA, 2010.
Ymapxamkuea JL.K. MurerpanbHoe ucumcienue (yHKIUH OAHOM mnepeMeHHoO. COOpHHK
3agad.- ['po3usiii: UIIL I'THH, 2007.- 54 c.
Ymapxamkuea JI.K.. JludpdepennupoBanue ¢QyHKIuu o0gHOM mepeMeHHOH.. YuebHo-
MeToaudeckoe nocooue. ['posnsrii:, 2017. - 61 c.
VYmapxampkuesa JLK. [Ipenen u HenpeprsiBHOCTH ¢pyHKInu. CO0pHMK 3a1a4.- ['po3nsrit: UL
I'THH, 2007. - 22 c.

HpnMeanne. VkazaHHbie MaTepualibl UMCHOTCA Ha Ka(bez[pe " B YUTAJIBHOM 3aJIC YHUBCPCUTCTA, 4

TakKe Ha caiTe Ka(i)e,[[pbl, OTKyda CTYACHT MOXET OecIIaTHO CKavaTh HCOGXO,Z[HMLIFI MaTepuall.

1.
2.
3.

HuTepuer pecypcesl

Caiit kadenpsl «Bbiciias U npuKiIagHas MaTeMaTukay: vim-ggntu.ru
http:// www.iprbookshop.ru
http://e.lanbook.com

9. MaTepuajibHO-TeXHH4YECKOe o0ecneyeHne T CUNIITUHbI
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http://www.iprbookshop.ru/
http://e.lanbook.com/

3a xadenpoit «Bpicmias W TOpUKIagHAs MaTeMaTHKa» B TJABHOM Y4eOHOM Kopiryce

3aKpeIieHbl JeKIuoHHasg ayautopus Ne 1-08, aynuropun Ui NMpoBeNEHUS NPAKTHUUECKUX 3aHATUH
“rﬂkrﬂ f)_ng ’)_1 ’) ’)_’)7 ’)_’)0 ’)_Q1 ’)_QQ ’)_QR ’)_QO ﬁf\TTI TITIATITOATDN TID FOTNAMNTI TV NAANTTATITATTN TQRUHHaMH,

nredpHl,
VICHHOI,
'ca, rue
TIEHTOB;
aMEHOB.
( /" ¢
Cocmagumens 7 s JLK. ¥YMmapxamxuesa
COI'JIACOBAHO:

g

3aseoyromuii kagheopoii «Boicuian i (y ANAM //
U NPUKNAOHAA MAMEMAMUKA» % \1 AM .I'agaes

3asedyowuit Kagpeopoit «Xumuueckan 7 /
¢ / //7//./(

mexnonozuA Hehmu u 2a3za» C—JLII. Maxmynosa

Hupexkmop IYMP M.A. Maromaesa
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