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1. Hesn u 32124 THCHUTLIAHBI

MaremaTtuka SBIISICTCS CpCACTBOM PCHICHHA HNPUKIAAHBIX 3ada4 M YHUBCPCAJIBbHBIM A3bIKOM
HayKd, a TaKKe 4acTbio OOmed KylbTypsl uenoBeka. [losTomy maremarndeckoe oOpa3oBaHuUe
CIIEIyeT pacCMaTpUBaTh KaK BAXKHYIO COCTABIISIONIYIO (PYHIaMEHTaIbHON OArOTOBKY OaKaIaBpoOB.

Heablo maremaTryeckoro oOpa3oBanus OakanaBpa sIBISETCS: 00y4eHUE CTYIEHTOB OCHOBHBIM
IMOJIOKCHUAM M MCETOJAaM MATCMATHKH, HAaBbIKaM IIOCTPOCHUA MATCMATHYCCKHUX J0Ka3aTCIILCTB
MyTeM JIOTHYECKUX PACCY)KICHHH, METOJaM peleHHs 3afad. JTOT Kypc BKIIOYACT JHHEHHYIO
anredpy, aHAIUTHYECKYIO TeoMeTpuio, aupdepeHIranIbpHoe HCYUCIeHne (YHKIMA OTHOW U
HCECKOJIbKHUX MECPEMCHHBIX, HHTCIPAJIbHOC NCUHCIICHUC, I[I/ICI)CI)CPCHIII/IZUH)HI)IG YpaBHCHHA, YHUCJIIOBLIC
u (YHKIMOHAIBHBIE PAIbI, KpaTHBIC, KPUBOJWHEWHBIE W TOBEPXHOCTHBIC HHTEIPANIbI, OCHOBBI
TCOPUU BepOﬂTHOCTef/'I M MaTeMaTUYEeCKOH CcTaTUCTHKU. B TexHuueckoM YHUBCPCUTETC OH SABJIACTCA
0a30BbIM KypCcOM, Ha OCHOBE KOTOPOTO CTYAEHTHI JOJDKHBI M3ydaThb Jpyrue (pyHIaMeHTaJIbHbIE
JUCIHUIIIIMHBI, KaK (1)1/131/H<a, a TaKXe O6IIII/I€ HpO(bCCCI/IOHaJ'II)HBIC 1 CII€UaJIbHBIC AUCIIUIIJINHBI,
TpeOyIOIIHe XOPOoIIel MaTeEMaTUYECKON TTOATOTOBKH.

Bocnuranue Y CTYACHTOB MaTeMaTHIECKOU KyJIbTypbl BKJIIOHAa€T B ce0s1 TMOHMMaHHue
HEO0OXOJIMMOCTH MaTeMaTUYeCKOW COCTaBisAIoUIe B oOIed MoAroToBKe OakaiaBpa, BBIPAOOTKY
MPEJICTABICHUN O POJIM MATEMATUKU B COBPEMEHHOW LMBUJIN3AIMU U B MUPOBOU KYJIbTYpE, YMEHHE
JIOTUYECKH MBICIIUTh, ONEpUPOBATh AaOCTPAKTHBIMU OOBEKTaMM U OBITh KOPPEKTHBIM B
YHOTpe6J'IeHI/II/I MaTeMaTUYECKUX IIOHSITHH W CUMBOJIOB AJI1  BBIPAXKCHUSA KOJIUYCCTBCHHBIX H
Ka4e€CTBEHHBIX OTHOIIICHUI.

Maremaruueckoe oOpa3oBaHue OakajgaBpa JODKHO OBbITh IIMPOKUM, OOIIUM, TO €CTh
JOCTAaTOYHO (i)YH)IaMeHTaJ'II)HBIM. (DyH}IaMeHTaJ'II)HOCTB MaTeMaTH4YECKON IIOATOTOBKHU BKIIFOUACT B
cebs JOCTAaTOUHYIO OOIIHOCTh MAaTEeMaTHUECKHUX TOHATUH M KOHCTPYKIHM, 00ecredrBaroniyo
IIMPOKUN CHEKTpP HUX MNPUMEHUMOCTH, TOYHOCTh (OPMYIUPOBOK MaTEeMaTHYECKUX CBOWCTB
M3y4aeMbIX OOBEKTOB.

B npemomaBanuu  MaTeMaTHKH ~ CleAyeT  OOECHEUYUTh  peald3aliio  COYeTaHUus
dbyHIaMEHTATBPHOCTH W TpodeccrnoHaabHOM HampaBlieHHOCTH. C 3TOW 1EIbI0 B JIOMOJHUTEIBEHYIO
JUTEpaTypy BKIIOYEHBI ydeOHBIE MOCOOMS M YYCOHHMKH C MPHUKIATHBIMU (MPoheCcCHOHATHHBIMH)
3aJjayaMM, B TOM 4YHCJIE€ [OATOTOBJCHHbIE TMpenojaBaTes MM  Kadeapbl; KpoMme TOro,
MpPENIoiaraeTcsi, 4TOo MpPErnoAaBaTesb paccMaTpUBaeT CO CTYACHTaMU TMPUKIATHbIE 3a/a4H,
WUTIOCTPUPYIOIINE TPUMEHEHNE MaTEMaTHYECKUX METOJIOB K MX PELIECHUIO.

3agadveii u3ydeHMs TUCHUIUIMHBI SBJISETCS 00yuYeHUE CTYACHTOB OCHOBHBIM MaTeMaTHYeCKUM
METO0/IaM, X 3HAKOMCTBO C Pa3JIMYHBIMU MPUIOKEHUSIMH STUX METOJOB K PEUICHUIO MPAKTHYECKUX
3aja4, jAejas MpH 3TOM YIOp Ha Te pa3ieiibl MaTeMaTUKHU, KOTOPbIE B COOTBETCTBHH C Y4E€OHBIMU
IUIAaHAMH UMEIOT BaKHOE 3HAYEHHE JUIsl TOTO WJIM MHOTO MPOQUIIS MOATOTOBKU CHELUUATHCTOB.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMmbl

MaremaTika OTHOCHUTCS K oOsi3aTenbHONM wactu binoka 1 yuyeGHoro miana. OcHOBOM
OCBOGHMS JIaHHOW yueOHOH JMCLUMIUIMHBI SIBJISETCSA ILKOJBHBIM Kypc MaTeMaTHKH. DJIEeMEHTbI
HEKOTOPBIX pa3JesioB MaTeMAaTUKHU, U3y4aeMbIX B By3e (JinHeiHas anreOpa, nuddepeHnuanbHoe 1
UHTETpaJIbHOE UCUHUCICHUS (QYHKIUHN OJHOM MepeMEeHHON, aHAIUTUYECKas T€OMETPHUs), 3aJI0KEHbI
B ILIKOJIbBHOM Kypce MaTeMaTHKH; 3HaHHME 3THUX 3JEeMEHTOB 00s3aTeldbHO KaK Ui YrIyOJEHHOTO
U3Y4YEHHs YKa3aHHBIX pa3/ejIOB MAaTeMaTUKH B By3€, TaK M I OCBOEHUS TAKUX DPAa3/AEioB,
U3yYyeHHE KOTOPBIX MPEIYyCMOTPEHO TOJBKO B BbICHIEH MaremaTuke (IuddepeHnnaibHoe
ucyucieHue (yHKUUH HECKOJIbKUX TMEepeMEHHBIX, AuddepeHnanbible ypaBHEHHsI, YUCIOBBIE U
(GyHKUMOHATBHBIE PAIbl, BBIYMCICHHWE YHCIOBBIX XapaKTEPUCTHK CIyYyallHBIX  BEJIMYUH,
UCIOJIb30BAHNE MAaTEMaTUYECKUX METO/I0B 00pabOTKH CTaTUCTUYECKUX JaHHBIX U APYTHeE).

JlaHHasi TUCLUIUIMHA SIBISETCS MPEIIIECTBYIOIIEH U CIEAYIOIIMX €CTECTBEHHOHAYyYHBIX U
oOmienpoeccuOHANbHBIX  y4eOHBIX JAMCUUIUIMH, MPEIyCMOTPEHHBIX B Yy4eOHBIX IUIaHaX
crienuanbHOCTe HampaBieHus «CTpOUTEIbCTBOY»: HWH(POPMALMOHHBIE TEXHOJIOTUH, (HU3UKA,
WH)KEHEpPHasT W KOMIbIOTEpHas rpaduka, MeXaHUKa: TeopeTHdecKas MEXaHHWKa, MeXaHUKa
KUAKOCTU W Tra3a, TEXHUYECKass MEXaHHWKA, HWH)KEHEPHbIE W3BICKAHHUA B CTPOMTEIBLCTBE!



HWHXXCHCPHAA reoJiorus n reoac3us, CTPOUTCIIbHAA MCXaHUKa, SJICKTPOTCXHHKA u
ANIEKTPOCHAOKECHHE.

3. TpeﬁoBaHl/lﬂ K pe3yjbTaTaM OCBOCHHUA NUCIHUIIJIMHBI

W3yueHne naHHOW MUCHMIUIMHBI JTOJDKHO COJCHCTBOBATH INMPHOOPETCHUIO BBITYCKHHUKAMH
IIPOTrpaMMBbI OakanaBpuaTa CIIELYIOLIUX YHUBEPCAIBbHBIX KOMIIETEHIU I (VK),
obmenpodeccronanbHbix KomnereHnui (OIIK) 1 MHANKATOPOB UX TOCTHIKEHUSI.

- CIOCOOHOCTb OCYLIECTBIISITb TIOUCK, KPUTUUECKMI aHAIM3 M CUHTE3 HH(OpMALM, MPUMEHSTh
CHCTEMHBIH MOJIXOT VTSl pelICHUs mocTaBiieHHbIX 3a1a4 (YK-1);

- BbIOOp WHGPOPMALMOHHBIX PECYPCOB s TOHMCKAa WH(GOpPMAIlMA B COOTBETCTBHH C
nocrapiienHo# 3amaueit (YK-1.1);

- OIIGHKa COOTBETCTBHUS BBIOPAHHOTO HH(OPMALMOHHOIO pecypca KPUTEPHUSIM IOJIHOTHI U
ayrentrnuHocTh (YK-1.2);

- cucremaTtuzanus OOHapyXeHHOW WH(pOpMaluu, MOJTYYEHHON M3 pa3HbIX HMCTOYHHUKOB, B
COOTBETCTBUU C TpeOOBaHUSIMU U ycioBHsiMu 3a1aun (YK-1.3).

- crnoco0OeH pemaTh 3aJadyd MNpo(ecCHOHATBHON AeATEeIbHOCTH HAa OCHOBE HCMOJIb30BaHUS
TEOPETUYECKUX UM MPAKTHUECKUX OCHOB €CTECTBEHHBIX M TEXHHMUYECKHX HayK, a TaKke
matemarudeckoro ammapara (OITK-1);

- TIpesicTaBieHne 0a30BbIX I podeccnoHanbHOM chepbl PU3NIECKUX MPOLIECCOB U SIBICHUM
B BUJIe MaTeMaTrueckoro(ux) ypaHenus(it) (OITK-1.4);

- BbIOOp 0a30BbIX (QU3MYECKMX W XUMUYECKHMX 3aKOHOB JUIsl pEHIeHHs  3aaay
npodeccroHanbHoit nesrensHocTH (OITK-1.5);

- pelIeHNe MHKEHEPHBIX 337a4 ¢ TOMOLIbI0 MaTEMATUYECKOT0 alnapaTa BEKTOPHON ajreOpsl,
aHamuTHueckoit reomerpun (OITK-1.6);

- pelIeHHEe ypaBHEHUH, ONMUCBHIBAIOLUINX OCHOBHBbIE (PU3MUECKHE MPOLECCHI, ¢ MPUMEHEHUEM
METOJIOB JIMHENHHOM anreOpsl 1 MaTeMaTrdeckoro ananu3za (OI1K-1.7);

- 00paboTKa pacYEeTHBIX U FIKCIIEPUMEHTAIBHBIX IaHHBIX BEPOATHOCTHO-CTATUCTHUECKUMHU
metoaamu (OITK-1.8);

- pelleHNe HHKECHEPHO-TeOMETPHUYECKUX 3a1a4 rpaduueckumu cnocodamu (OITK-1.9).

oowexynomypHvie mamemamudecxkue komnemenyuu (OMK):

- CIIOCOOHOCTH TPUOOpPETaTh HOBBIC MATEMATHUECKIE 3HAHUS, UCIIOIB3YsI COBPEMEHHbBIE
obpasoBatenbHble U nHpopMaImoHHbIe TexHomorun (OMK-2);

- YMEHHUE YNTATh U aHAJIU3UPOBATh YICOHYIO U HAYYHYIO MaTEMAaTUYCCKYIO JINTEPATYypPy, B
TOM YHCJIC ¥ Ha HHOCTpaHHOM si3bike (OMK-6).

npogeccuonanvrvlie mamemamuieckue komnemenyuu (IIMK):

- BJIQJICHUE METOaMH aHAJIM3a M CHHTE3a N3y4aeMbIX siBjeHui u nporeccos ([IMK-2);

- YMEHHE COCTaBJIATh MAaTEMaTHYECKIE MOAETU TUIIOBBIX MPO(EeCcCHOHANBHBIX 3a7a4 U
HAXOMTh HanboJiee pannoHabHbie crocobbl ux pemiennit ([IMK-3);

- YMEHHUE MPUMEHSTh AHAIUTUYECKHE U YUCIICHHBIE METO/Ibl PEIIEHUS TTOCTABJICHHBIX 3a/1a4 C
UCIIOJIb30BAHUEM TOTOBBIX IporpaMMHbIX cpencts (IIMK-4);

- BJIAJICHUE METOJaMHU MaTeMaTHYECKO# 00pabOoTKH KCIIepuMeHTaNbHBIX AaHHbIX ([TMK-5).



4. O0bém AMCUMILVIMHBI U BUABI YU4eOHOIl padoThl

Bcero, u Pa3ouBKa no cemecTpam
N 3®0 (o cemectpam),
Buabl yueoHoii pa6oThI 0PO 300 O®O (B HENENO), U u
1 2 3 1 2 3
Konrakrnas padora 240 56 108 | 68 64 24 | 16 | 16
(Bcero)
B ToMm uncie:
JIEKLIUA 102 24 36 34 32 8 8 8
[Tpaktnaeckue 3ausTus (I13) 138 32 72 34 32 16 8 8
Camocrosrenbuas pabora | 508 | 415 | g5 | 5 | 76 | 156 | 164 | 92
(Bcero)
B ToMm uncie:
TEMBI U1 CAMOCTOSTEIIEHOTO 180 412 70 50 60 156 164 92
H3YUEHUS
BBIITOJITHEHUE TUCBMEHHOMN
CaMOCTOSITEIIBHON pabOThI 48 - 16 16 16 - - -
(CP)
Bun oruétHOCTH: JK3. JK3. 9K3. 9K3. 9K3. 9K3.
Oﬁnmas[ BCEro B yacax 468 468 194 134 140 180 180 108
;p:flrzr::;:f BCEro B 3a4. e]l. 13 13 5 4 4 5 5 3
Taomuma 1




5. Conep:kanue QM CHUIITHHBI

5.1. Pa3nesnsl IUCIUTUTHHEI M BUIBI 3aHATHAM

Tabnuia 2
Yacel
HanmenoBanue pasena qUCHUILTAHBL | Yachl JEKITMOHHBIX Hroro
Ne . IIPaKTUYECKUX
10 CEMECTpam 3aHATUN . 9acoB
3aHATHN
1 cemecTp
Bcero: 36 72 108
1 | Jluneitnas anre6pa 8 12 20
2 | DIeMeHTHI BEKTOPHOU ayreOphl 6 10 16
3 | AHanuTHUecKasi TeOMETPHS 6 10 16
4 | Teopus peneaoB 8 16 24
5 HPI(i)(i)ep\’eHHI/IaJ'\I'BHoe HCHHCIIEHIE 8 24 32
(GYHKIMI OJTHOM TTepeMeHHON
2 ceMecTp
Bcero: 34 34 68
nddepeHranTbHOE HCUUCICHNE
6 | Aubdepenn 10 10 20
(GYHKIMI HECKOJBKUX MEPEMEHHBIX
7 | aTerpasbHOE UCYUCTICHHE 14 14 28
8 | InddepennumanbHbie ypaBHEHUS 10 10 20
3 cemecTp
Bcero: 32 32 64
9 Paner 10 10 20
Kpartnsie, kpuBOJIMHEITHBIE U
10 | "PaTHbIE, ¥P 14 14 28
MTOBEPXHOCTHBIE MHTErPaJIbl
OCHOBBI TEOpPHUH BEPOSTHOCTEN U
11 PHH BEP 8 8 16
MaTeMaTH4eCKON CTaTUCTUKH
5.2. JIeKIIMOHHELIE 3AHATHS
Tabnuua 3
NeNe HaumenoBanue
CopnepxaHue paszienos
n/m | pasnena JUCIUILIAHBI
1 cemecTp
Onpenenurenn 2-ro u 3-ro nopsaka, uX cBoiictBa. MwuHOp U
anreOpanveckoe JOTIOTHEHHE »djeMeHTa omnpenenurens. [lonstue 006
. ompenenuTene N-ro mopsaka. PemieHne cUCTeM TUHEHHBIX ypaBHEHUU
JIuHeitHas
1 anredpa MetoaoM Kpamepa. [lonarue o matpuiie. CnoxeHne, yMHOKEHHUE MATPHIIL.

YMHOXKEHHE MaTpHIl Ha 4HCIO0. YMHOXeHHe AByX marpuill. OOpaTHas
Marpuna. MarpuyHasi 3anuch ¥ MaTPUYHOE PELICHUE CUCTEM ypaBHEHUM.
Meron 'aycca penieHus CUCTEM JIMHEWHBIX YPAaBHEHUMN.




DJIeMeHTBbI
BEKTOPHOM
anredpbl

Bekropnass anrebpa. [lomstue Bekropa. JluneiiHble omnepanuu Hax
BekTopamu. IloHsATHE JMHEMHOW 3aBUCUMOCTH BEKTOpPOB. JIMHeWHas
3aBUCUMOCTb BEKTOPOB Ha IIOCKOCTH. basuc na mnockoctu. Ilpoexuns
BekTOpa Ha ocb. CkansgpHOe, BEKTOPHOE, CMEIIAHHOE IPOU3BEICHUS
BEKTOPOB M HUX CBOMcTBAa. Hampapnsromue KOCHHYCBI BEKTOPOB.
['eomeTprueckuii CMBICII BEKTOPHOIO M CMEIIAHHOIO IIPOU3BEIACHUHN
BEKTOPOB.

AHanuTH4YeCcKas
reoMeTpus

Ananutruyeckas FeOMETpHs Ha IUIOCKOCTH. Pa3inyHble ypaBHEHUS MPSAMOi
auHuK. Touka nepecedyeHus ABYX MPSIMBIX, YTOJI MEXAY ABYMsS IPSIMBbIMHU.
KpuBbie BTOpOro mopsijaka: OKpYKHOCTb, JIUIMIIC, TUNEpOOa, mapadoa.
VYpaBHEHHE  IUIOCKOCTH,  INPOXOJAIIEM  4Yepe3  JaHHYH0  TOYKY
MEPHEeHIUKYIIPHO JaHHOMY BekTopy. OOlee ypaBHEHUE IUIOCKOCTH.
YpaBHEHHE IUIOCKOCTH B OTpe3Kax. PaccTossHMe OT TOYKM A0 IUIOCKOCTH.
Yrom  Mexay — IUIOCKOCTSIMHU. VYenosus NapaJUICIbHOCTH  H
NEepHNEHIUKYISIpHOCTH  IlockocTed.  Ilpsmas B mpocTpaHCTBE.
Kanonunyeckoe u mapaMeTpuyeckue ypaBHEHHS MPSMOM B MPOCTPAHCTBE.
Yron mexay HpsAMbIMH B TPOCTPAHCTBE. YCJIOBUS MApAIIETBHOCTH U
MEePIEHANKYIISIPHOCTH MPAMOUN M TNIOCKOCTH. Touka mepecedeHus npsiMmoun
n miockoctd. [loBepxHocT 2-TO0 moOpsAAKa W MX KAaHOHUYECKHE
YPaBHEHUSIM: AIITUIICOUIBI, TUIIEPOOIOUAbI, MapaboJou/Ibl, MWIUHIPHI 2-
r'o MOPsAJKa; KOHYC 2-T0 MOPsIKA.

Teopus
npeaesoB

[lpenen  dynkuun opu X —> 4w, X — —00, X —> Xg,06CKOHEYHO
Oonmpmme (QyHKIMM W WX CBS3h C OECKOHEYHO MaibiMU. (OCHOBHBIE

. 0 o
TEOPEMBI O Mpelenax. PackpbITHe HEONpeaeieHHOCTEN BI/I,Z[aB,—.
o0

[TepBoIii 1 BTOpO# «3ameuareabHbIe» mpenenbl. CpaBHEHHE OECKOHEUHO
Manbix (pyakmuii. OgHOCTOpOHHME mpenenbl. (GyHKIUH. beckoHeuHo
Maible (YHKIMM M UX CBOMCTBa. beckoHeuHo Manble GYHKIMH U
OeckoHEYHO OojbImie (YHKIUM M WX CBA3b C OECKOHEYHO MAaJIbIMH.
ITepBriit u BTOpOH «3amedarenbHbIe» npeaeiibl. [loHsTHEe HEepephIBHOCTU
¢yukiun. Touku pa3pbiBa, X KiacCU(UKALINS.

Anddepennuanbuoe
HcUHncaeHne
(pynkumii oqHoi
nepeMeHHOI

[Ipou3BoHBIE OCHOBHBIX 3JeMEHTApHBIX (GyHKIUH. [IpousBoaHas
cnoxHou GyHkuuu. [IpowsBoaHas (yHKIMH, 3aJaHHON HapaMeTPHYCCKH.
JuddepeHnnan GyHKIMHA, €r0 FTeOMETPHUSCKAN CMBICT U MCIIOJIb30BaHHE
i TpHOMMKEHHBIX — BhluMciieHud. [lpaBuwmo Jlomurans w  ero
UCIIOJIb30BAHUE IS PACKPBITHS HeompezaeleHHocTerd. MccnenoBaHue
(GYHKIMU C TIOMOIIBIO MPOU3BOJHON: HAXOXICHHUE €€ 3KCTPEMYMOB,
HauOOJBIIEr0 M HAWMMEHBIIEro 3HAYEHHWH Ha 3aJJaHHOM OTpPE3Ke.
AcumnTotsl rpaduka ¢ynkiuu. O0mmas cxema ucciaenoBanus GyHKIUUA U
ocTpoeHus e€ rpaduka.

2 ceMecTp

DyHKUUH
HECKOJIbKHX
nepeMeHHbIX

3aauu Ha HAXOXKJECHHE U TOCTpOEHHE 00JacTH ompeneseHUus] (QyHKIUU
nByx nepemeHHbIX(D/II). Ilpemen u HempepbIBHOCTH (DYHKLUUH JBYX
IIEPEMEHHBIX.

3aJaud Ha HAxOXKICHHME YaCTHBIX NPOU3BOJIHBIX1-ro mopsaka, CIOXKHOU
¢byHkuuu. 3a7aud Ha BBIYUCIEHHE NMPHOMMKEHHBIX 3HAYEHUH 3aJaHHBIX
BBIpa)XXEHU ¢ Mcnoyb30BaHueM MosiHoro nquddepennnana O/II1. Pemenne
3amay  Ha wuccaenosanue @DJIII Ha dKCcTpeMyM, M HaXOXICHUE
HauOOJIBIIEr0 M HaMMEHBIIEro 3HauyeHu. HaxoxkaeHue npou3BOJHOMN MO
3aJIaHHOMY HAaIpaBJICHUIO. PernieHue 3agad4 Ha HCIONB30BAHHE METOJA
HaMMEHbIINX KBAIPaTOB JJIsl 00pabOTKU SKCIIEPUMEHTAIbHBIX JAHHBIX.

HNHurerpajibHoe
HCYHUCJICHHE

OcHoOBHEBIC MCTO/bI HHTCTPHUPOBAHUA: HEMMOCPCACTBCHHOC
HHTCTPUPOBAHUC, MCTOA TNMOABCACHHSA TIOA 3HAK III/I(I)(I)CpCHLII/IaHa, METO
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3aMEHbl NIEPEMEHHOMN, METOJI UHTErpUpOBaHus 1o dacTsaM. KommiekcHble
gucna. Anredpandeckas (opma 3armucy KOMIUIEKCHOTO uyucia. Moaynb u
apryMmeHT. /{elcTBUS HaJl KOMIUIEKCHBIMU YHMCIaMu. TpUroHOMETpUYECcKas
U TOKa3arenbHas (OpPMBI 3alMCH  KOMIUIEKCHOTO umcia. Popmyna
Myagpa-Jlamtaca. MHorounensl. Pa3znoxeHre MHOrowieHa Ha JUHEWHbBIC
U KBaJpaTHblE MHOXUTENIU. VIHTErpupoBaHHE palMOHAIBHBIX JIpOOEH.
Tunel nmpocreiimux apodbeld M UX uHTerpupoBaHue. VHrerpupoBaHue
panMoHANBHBIX ApoOeii METOJOM pa3joKEeHUs Ha MpOoCTeHe ApoOu.
WNHuTterpuposanue MIPOCTENIINX HppaLOHaIbHBIX GyHKIMH.
WuTerpupoBanne  TPUTOHOMETPUYECKUMX  (DYHKIMA,  yHUBEpCalIbHAs
TPUTOHOMETPUYECKAsl  IMOJCTAaHOBKA.  Bblumcienne  onpenenéHHOTo
uHTerpaina c¢ nomouplo Qopmynsl  Helorona-JleiiOnuma. 3ameHa
MIEpEMEHHON B oOmpeAenéHHOM uHTerpane. MHTerpupoBaHue Mo 4acTsIMm
Ui onpenen€éHHoro uHTerpaia. [Ipunosxxenus onpenenéHHOro HHTErpana:
BBIYMCIIEHUE TUIOIIAJeH MIOCKUX (Uryp, JUIMHBI YT KpUBOW, 00BEMOB
ten. HecoOcTBeHHbIE  WHTErpasibl.  BpluncieHHEe  MHTErpajgoB  C
OECKOHEYHBIMU I'PAaHUIIAMU M HHTETPAJIOB OT Pa3pbIBHBIX (DYHKIIMH.

JAudepenuuaibHbie
YPaBHEHUS

VYpaBHEHHUs ¢ pa3IEIAOMIIMHUC NIEPEMEHHBIMH, OJJHOPOIHBIE U JTUHEHHBIE
ypaBHeHus 1-ro nopsnaka. duddepenunanbable ypaBHEHUS 2-TO MOPAIKA.
[Ipocreitmme ypaBHeHUs, JOMYCKAIOMIKE MOHMKEHNE TTOpsaKa. JInHeliHbIe
muddepeHnranbHble ypaBHEeHHs 2-T0 nopsiaka. JInHelHble 0AHOPOJHbIE U
HEOJHOPOAHbIE ypaBHEHUs. JInHelHble nuddepeHranbHble YpaBHEHUS C
MTOCTOSTHHBIMU K03 duImeHTaMu. Pemenne OJHOPOJHBIX u
HEOJHOPOJHbIX  IU(GGEpeHINATbHBIX  YPABHEHUH €  MOCTOSHHBIMU
ko3 durmenTaMu ¢ MpaBo YacThIO CIEIUATLHOTO BU/IA.

3 cemecTp

Psiabl

Yucnosble psapl. CxoaumMocTh M cymMma psiga. OCHOBHBIE CBOMCTBA
CXOSIIIUXCS PAIOB. Heobxonumoe yCIIOBUE CXOAUMOCTH
3HAKOTMOJIOKUTEIBHOTO  psima. Teopembl  CpaBHEHUSA. [Ipu3znaku
Jamambepa, Komm. 3nakoudepenyromuecs psanbl. Ilpusnak JlenOHuna.
[Tonsitue o dynkunonanbHoM psie. CreneHHbie paasl. UHTEpBa U pagunyc
cxoaumoctu. JduddepeHurpoBanie U UHTETpUpoBaHue psiioB. DopMysibl
Makinopena u Teitopa. Pa3noxxenue GpyHKImiA B psiibl.

10

JIBoiiHoi,
KPHUBOJIMHENHBIH,
MOBEPXHOCTHbIE
HHTErpaJjbl

JIBOMHOW wWHTErpajg, €ro CBOWCTBA U BBIYKMCICHUE CBEJACHHUEM K
noBTopHoMy. [loHATHE O TPOMHOM HWHTErpaje. 3aMeHa IMEPEMEHHBIX B
KpaTHbIX HHTerpanax. KpuBOJMHEHWHBIE HWHTErpajbl, WX CBOWCTBA |
BbhIYMCIICHHE. [loBepXHOCTHBIE HMHTErpanbl. [IpuiioXKeHUs KpaTHBIX,
KPUBOJIMHEHHBIX U MOBEPXHOCTHBIX HHTETPAJIOB.

11

OcHoBbI TCOPUH --
BEPOATHOCTEH U
MaTeMaTH4eCKou
CTATHCTHKH

OOmue mnpaBwia KOMOMHATOPUKU:  HPAaBUIO  CYMMBI,  IPaBUIIO
npousBeneHus. Pasmelienus, mnepecraHoBKH, coderaHus. CiyvaiiHble
coObITUs M onepanuu Haja HUMU. HecoBmecTHble coObITHs. [lonHas rpynmna
IOMapHO  HECOBMECTHhIX  coObiTui.  Kilaccuueckoe — ompezneneHue
BepOSTHOCTH. CBOMCTBAa  KJIACCHMYECKOM  BEPOATHOCTH. Y CJIOBHAsA
BEPOSATHOCTb. @®opmyna mnonHou BepostHocTH. Popmyna baiieca.
IToBropHBIE WHCHBITaHHUA. buHOMHanbHOE  pacmpenencHue. DPopmyna
bepuynnu. HauBeposiTHeliiee 3HadeHHWE 4YMCIA TOSIBICHHUS  COOBITHS.
JloxanpHasg Tteopema MyaBpa - Jlamtaca. Pacnpenenenue Ilyaccona.
[TonunomuansHoe pacnpenenenue. CaydaiiHas BenuunHa. DOyHKIMA
pacnipenenenus. CpoiictBa (yHKIMM pacnpenencHus. JlUckpeTHbsle U
HEIIpEPBIBHBIEC CllydalHble BelW4YuHbl. [DIOTHOCTB pacnpenenenus, e€
cBorictBa. HopMainbHbIN 3ak0H pacnpeneneHus. HesaBucumele ciaydaiiHble
BEJIIMYUHBL.  YMCIIOBBIE  XAPAaKTEpPUCTUKH  CIy4aWHBIX  BEIIMYUH.
MaremaTtnueckoe oxujanue, e€ cpoiictBa. Koaddunment xoppensuuy,
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ero cBoicTtBa. OCHOBHBbIE TIOHSTHUS MAaTEMaTUYECKOW CTATUCTUKHU:
BBIOOPOYHAs COBOKYITHOCTb, T'€HEpajbHas COBOKYITHOCTb, ITOBTOPHAS
BBIOOpPKA, OECIOBTOPHAS BHIOOPKA, OTHOCHTENBHBINA MOKA3aTelb BHIOOPKH.
OmmbKka penpe3eHTaTUBHOCTU. [ eHepaibHas CpPeIHss, BBIOOPOYHAS] CPEIHSS.
VY CTOWYMBOCTE BBIOOPOUYHBIX CpeAHHX. [lOBEpHTENbHBIC HHTEPBAIBI IS OLCHKH
MaTeMaTHYeCKOr0  OXHIAHUS  HOpMaibHOro  pacmpeaeneHus.  OreHka
BEPOSTHOCTH (OMHOMHAJIBHOTO PACIPEICICHUs) 10 OTHOCHTEIBHOH YacToTe.
CraTucTiueckoe pacrpeneneHie BbBIOOpKU. [loMUroH dacToT, THCTOrpamma
YacToT.

5.3. JIaGopaTopHble 3aHATHS He MPeIyCMOTPEHbI

5.4. llpakTHyecKkue 3aHATUSA
Tabnuma 4

NeNe
n/n

HaunmeunoBauue
paszaena TUCIUIIINHBI

Coneprxanue paszena

1 cemectp

JIuneiinas
ajreodpa

Brruucnenue onpenenureneil. Pemenne cucrteM JIMHEWHBIX YpaBHEHHM
merogom Kpamepa. CnoxxeHne um ymHOXeHHe Marpul. Haxoxnenue
oOpaTHOl MaTpulLlbl. Perienue cucreM ypaBHEHUNH MaTpUUYHBIM METOI0M
u metosioM ["aycca.

DJIeMeHTbI
BekTopHoi
ajareopsbl

Pemienne 3amad Ha HaxoXXJIEHHE KOOPAWMHATHOW (QOpMBI 3amucu
BEKTOpa, €ro JJIMHBI, OMpPENEeNeHHUS HX B3aUMHOIO PACIHOJIOKEHUS
BEKTOPOB Ha IJIOCKOCTU U B MPOCTPAHCTBE. BhIumMclieHHE CKalspHOTrO
MIPOU3BEACHUS BEKTOPOB, HaX0XJICHUE yCIIOBUS ux
nepneHaukynsapHoctd. CkajspHOe MpPOU3BEIEHUE JBYX BEKTOPOB,
yCIIOBUE TEPIEHANKYIIPHOCTH BEKTOPOB. BekTopHOE M CMellaHHOe
MIPOU3BEACHUS BEKTOPOB U HUX I'€OMETpUYECKUil cMbIci. [Ipuinoxkenue
BEKTOPHOTO U CMEUIAHHOTO MPOU3BEACHUN BEKTOPOB JJISi PELICHUs
reOMETPUUYECKUX 3a/1a4

AHaIuTHYECKAs
reoMeTpusi

Ananutuyeckass TeoMeTpusi Ha IUIOCKOCTH. Pa3iuuHble ypaBHEHUS
npsimoii muHuM. [lepexon oT ogHOrO BUAa GOPMYIBI IPSIMOM K APYroMy
BUay. Touka nepeceueHus: IByX NPSIMbIX, YTOJ MEKY ABYMS MPSMBIMH.
KpuBbie Broporo nopsijka: OKpy)HOCTb, JUIUIIC, TUIIepOoIa, mapabdona.
Bunel ypaBHeHUH TIUIOCKOCTH: YpaBHEHHE TIUIOCKOCTH, MPOXOISIIeH
yepe3 JaHHYI0 TOYKY NEpPIEeHIUKYISIPHO JaHHOMY BEKTOpy; oOiiee
ypaBHEHUE IUIOCKOCTH; YpaBHEHHE IJIOCKOCTH B OTpe3Kax. 3ajaud Ha
MOCTPOCHUE TIJIOCKOCTH, BHIYMCICHUE PACCTOSIHUS OT AAHHON TOYKHU 1O
IUIOCKOCTH, YIJla MEXIYy IUIOCKOCTAMH. YCJIOBHSA Napauie]IbHOCTH U
NEePIEeHIUKYIApHOCTH  IuiockocTeil. Ilpsimas B mpocTpaHCTBe.
Kanonnueckoe ¥  mapamMeTpuyeckue  ypaBHEHUs  OpsMOMl B
IPOCTPAHCTBE. YTOJ MEXAY NpPSIMBIMH B NPOCTPAHCTBE. Y CIOBUSA
napajyieIbHOCTH M NEPHNEHANKYISIPHOCTH MPSAMOM U MIOCKOCTH. Touka
NepeceveHus NpsAMON U TUIOCKOCTU. [loBepXHOCTH 2-ro mopsiaka M HX
KaHOHMYECKHE YPaBHEHUSIM: SIUIATICOUIBL, TUIEepOOTIOUIBI,
napaboJIONIbl, IUIHHAPHI 2-TO MOPSIIKA; KOHYC 2-TO TOPSIKA.

Teopus
npeaesIoB

[Ipenen pynkuuu. beckonedHo manbie GYHKIUU U UX CBOMCTBA.
BeckoneuHo GomnpIvie PyHKIIUU U UX CBS3b ¢ OECKOHEUHO MaJIbIMU.

y 0 oo
PaCKpBITI/IC HEONPCACIICHHOCTCU BI/II[8.6 . 3a1[aq14 Ha paCKpPbLITHEC BCEX
o0

7 HCOHpCHCHéHHOCTCﬁ. Pemienue 3ama4 Ha HaX0XKACHHUE IPpCACIIOB C
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MOMOIIIBIO TIEPBOTO U BTOPOTO «3aMeYaTeNIbHBIX» MpeenoB. CpaBHEHHE
O6eckoHeuHO ManbIX GyHKIuH. [loHsTHE HETPEPBIBHOCTH (DYHKITUH.
Onnocroponnue npeaesnsl. CBoiicTBa PYHKIHA, HEMPEPHIBHBIX HA
CerMEeHTE: OTPAHUYCHHOCTD, CYIIIECTBOBAHNE HAaNOOJIBIIETO U
HAaMMEHBIIETO 3HAYCHUH, POMEKYTOUHbIC 3HaUeHUs. ToUKH pa3phiBa,
UX KIacCU(UKAIHSL.

JuddepenuuaibHoe
HCYHUCJIeHHEe
bynkuuii

OHOM

nepeMeHHOn

[Ipon3BoAHbIE OCHOBHBIX 3JIeMEHTapHbIX (GyHKUUi. [IpomszBomHas clIoXHOU
¢bynkunu.  duddepenuman QyHKUMH, €ro TeOMETPUYECKHA CMBICT H
WCIOJIb30BaHKE TSl PUOIMKEHHBIX BhluncieHul. [lpaBuio Jlonuransd u ero
UCIIONIb30BAHKE JJIsl PACKPBITUSL HeonpeneneHHocted. McenenoBanue Gpyakumun
C TIOMOIIBIO TPOM3BOJIHON: HAaXOXKJCHUE €€ IKCTPEMYMOB, HAMOOJBIIEIO U
HavMEHbBIIEr0 3HAYCHWH Ha 3aJaHHOM OTpe3Ke. ACHUMNTOTHI Tpaduka
(dyHKIMY. 3aj1aun HA KCCIIeA0BaHUEe GYHKIMU U MOCTpoeHue e€ rpaduka.

2-0ii cemecTp

DyHKUUHA
HECKOJbLKHX
nepeMeHHbIX

3aauy Ha HaXOXJAEHHUE U MOCTPOEHUE 00IacTu onpeeneHust QyHKIUN
nByx nepeMeHHbIX(D/II). Ilpenen n HenmpepbrIBHOCTh (QYHKIMU IBYX
NEPEMEHHbIX. 3aJauyd Ha HaXOXKJIEHUE YaCTHBIX IPOU3BOJHBIX]-TO
nopsiKa, CIoXHOU (PyHKIMM. 3a7a4u HA BBHIYHCIICHUE TTPUOITMKEHHBIX
3HAYEHUM 3aJaHHBIX BBIPAXKEHUM C UCIOJIb30BAaHUEM IOJHOTO
mupdepennmana DI, Pemenue 3amau Ha wucciaepoBanue DJII1 Ha
9KCTPEMYM, U HAXOXKJIEHHE HAaMOOJBIIET0 W HaWMEHBIIEr0 3HAYEHUI.
Haxoxnenne npou3BOAHON MO 3aJaHHOMY HampaBjeHHI0. Pemienne
3a/lad Ha UCIOJb30BAaHUE METO/a HAUMEHBIIUX KBaJAPaTOB IS
00pabOTKHN IKCIIEPUMEHTATBHBIX TAHHBIX.

HHuTerpajabHoe
HCUYHCIeHne

OcHoBHbIE METO/IbI MHTETPUPOBAHUSL: HENOCPEACTBEHHOE
UHTETPUPOBAaHUE, METOJ TMOJABENeHUs MoJ 3Hak auddepenmuana,
METOJI 3aMEHbl TMEepPEeMEHHOW, METOJ HWHTETPUPOBAHHUS IO YaCTSM.
KommnekcHsie uncna. Anredpandeckas Gopma 3aluCH KOMIUIEKCHOTO
yucna. Moayib U apryMeHT. J{ecTBHUS HaJ KOMIUIEKCHBIMHA YHCIIAMHU.
TpuronomeTrpuueckas u nokazaTeibHas (GOPMBbI 3aMHCH KOMILIEKCHOTO
yucna. @opmyna Myaspa-Jlanmaca. Muorowiensl. PaznoxkeHue
MHOTOYJIEHa  Ha  JIMHEWHbIE U KBaJpaTHbIe  MHOXKHUTEJH.
HHTerpupoBannue pallMOHAIBHBIX IpoOel. Tumbl mpocTermux apooei
U UX HHTerpupoBaHue. VHTerpupoBaHue palMOHANBHBIX JIpoOeit
METOJIOM pa3loXeHHs Ha mpocreimue apodu. Hurerpuposanue
MPOCTEHIIINX UppalMOHATIBHBIX GbyHKIMIA. HuTerpupoBanue
TPUTOHOMETPHUECKUX (DYHKIMH, YHHUBEpCaIbHas TPUTOHOMETPUYECKAs
MOJICTAaHOBKA. Bpluncnenue omnpenenéHHOro WHTErpajia ¢ IOMOIIBIO
dopmynel Hetorona-JleliOnuma. 3aMeHa nepeMeHHo# B onpeaenéHHOM
uHTerpane. UMHTerpupoBaHMe MO 4YacTsIM Ui OMpPEIeIEHHOTO
uHTerpana. [lpunokeHust omnpenenéHHOro HHTErpajiga: BbIUYKCICHHE
wiomaaed MmiIockux Guryp, IIUHBL OYyrd KPUBOH, OOBEMOB TeIl.
HecobOcTBeHHbIE ~ WHTErpabl. Boluucnenne  MHTErpaios c
OECKOHEYHBIMH T'PAHUIIAMU H UHTETPAJOB OT Pa3phIBHBIX (DYHKIIHIA.

JAudppepennuaibubie
YPaBHEHUA

VYpaBHEHUsT C pa3ESIONIMMUCS TE€PEMEHHBIMH, OJHOPOJHBIE H
JAUHeNHble ypaBHeHUs 1-ro nopsaka. uddepeHunanbubie ypaBHEHUS
2-ro nopsnaka. Ilpocreiinme ypaBHEHHs, JOMYCKAIOIIME MOHWKEHHE
nopsiaka. JluneitHele nuddepeHunanbHble ypaBHEHUs 2-TO MOPSIKA.
JIuHeliHbIE OJHOPOJHBIE M HEOJHOPOAHBIC ypaBHEHUs. JIMHEHHBIE
muddepeHnnanbHble YpaBHEHUS! € TOCTOSHHBIME KO3(duimeHTamu.
Pemienne OAHOPOMHBIX W HEOJHOPOAHBIX UG PEepeHIIHATBHBIX
YpaBHEHUH C TOCTOSHHBIMU KOS(QQHUIMEHTAMH C MpaBOi YacCThiO

CIICMAJIbBHOI'O BHA.

3-ii cemecTp




Panbl

Uucnosele psabl. CxoauMocTh M cymma psiaa. OCHOBHBIE CBOICTBa
cxomammxcst  psgoB.  HeoOxoammoe — yciioBUE — CXOAMMOCTH
3HAKOIIOJIOXKUTEIBHOTO psga. Teopembl CpaBHEHUS. IIpu3Haku
Hanam6epa, Komu. 3nakouepenyromuecs: psapl. [Ipusnak JleiOnura.
[onsitue o QynkumonamsHoM psane. Cremennsie psabl. VHTEpBan u
paauyc cxoaumoctu. Paznoxenue ¢yHkuuil B psag Telnopa u B psn
Maknopena

10

KpatHble,
KPUBOJIMHEiHbIE U
NOBEPXHOCTHbIE
HHTErpaJjbl

JIBoiiHOM  wWHTerpan, ero  cBoiicTBa.  M3meHeHWe  mopska
WHTEIPUPOBaHUs. BbIUMCIIEHHE [IBOMHOIO HMHTErpajla CBEICHUEM K
noBTOpHOMY. TpoiiHONM WuHTErpaJl MU  €ro BbIYMCIEHUE. 3aMeHa
IIEPEMEHHBIX B KpaTHBIX MHTErpaiax. KpuBOIMHENHBIE MHTETpabl U
X BbIYMCIICHHE. [IOBEpXHOCTHBIE HMHTErpagbl M WX BBIYUCIICHHE.
[IpunoxxeHust  KpaTHBIX, KPHUBOJIMHEWHBIX M  IOBEPXHOCTHBIX
WHTErPAJIOB.
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OcHoOBBI TeOpHUH
BEPOATHOCTEM "
MaTeMaTH4YeCKOM
CTATUCTHKH.

OO6mue mpaBwia KOMOMHATOPUKH: MPAaBWIO CYMMBI, IPaBUJIO
npousBeneHus. PasMenienus, nepecTaHoBKU, codeTtanus. CiydaiiHble
coObITHA W omepauuu Haja HUMU. HecoBmecTHbie coOwiTus. [lomHas
rpynmna  THOMapHO  HECOBMECTHBIX  coObitmil.  Kiaccuueckoe
omnpeneneHue BepoATHOCTH. CBOWCTBA KIACCHYECKOW BEPOATHOCTH.
VYcnoBHass BepoATHOCTh. DopMyisia MOJHOW BeposTHOCTH. Dopmysa
baiteca. IloBTOpHBIE HCHBITAHWS. DBHUHOMHMAIBLHOE  pacHpenesiCHHE.
®opmyna bepuymm. HaueposTHeiilee 3HaUeHUE YWCIa MOSBICHUS
coopiTusa. JlokampHass Teopema MyaBpa - Jlammaca. Pacmpenenenue
Ilyaccona. IlonmmnomuanbHOe pacnpeneneHue. CiaydaiiHasi BEJIWYHHA.
Oyuknusa  pacnpenenenus. CBoilcTBa (YHKIIUM — pacrpeaesCHHs.
JIMCKpeTHbIE W HENpEephIBHBIC CIy4dalHble BENUYHUHBL. [[IOTHOCTH
pacnpenenenusi, €€ cBoiicTBa. HopManbHbI 3aKOH pacnpeneseHusl.
HeszaBucumble ciydailHple BeJIWYMHBL. YHCIOBBIE XapaKTEPUCTHKU
CIIy4yaHbIX BEIWYMH. MaTeMaTu4eckoe OKHJaHue, €€ CBOMCTBaA.
Kosddumuent xoppensuuu, ero cBoictBa. OCHOBHbIE TOHSATHUS
MaTeMaTHUYECKOU CTaTUCTHUKU: BbIOOpOYHAs COBOKYIIHOCTb,
reHepaibHasi COBOKYIMHOCTb, IOBTOpHas BBIOOpPKa, OECHOBTOpHAs
BBIOOpDKA,  OTHOCHUTENBbHBIK  TOKa3aTenb  BbIOOpKU.  Ommbka
penpe3eHTaTUBHOCTH. ['eHepanbHas cpeaHsisi, BHIOOpOUYHAs CpETHSS.
YCTOMYNMBOCTh BBIOOPOYHBIX CcpeAHHX. JloBepuTENbHbIE WHTEPBAJIBI
JUTSL OLICHKH MaTEMaTHYECKOTO 0>KHJIaHUS HOPMAJIBHOTO
pacnpeneneHusl. Ouenka BEPOSITHOCTH (OMHOMHAIILHOTO
pacrpefienieHus1) 1O OTHOCUTENbHOM uyactote. CTartuctuyeckoe
pacnpeznenenue BeIOOpkH. [loMron 4acToT, rucTorpaMma 4acTor.
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6. CamocrosiTesibHAasi padoTa CTYyIeHTOB

n/a

TeMbl AJIA CAMOCTOATEIBbHOI0 U3YYCHHUSA

HOBerHOCTI/I BTOPOTO IMOpsAAKa U X KAHOHUYECCKHUEC YPAaBHCHUA.

BBenenue B MmareMaTHUecKUM aHain3. MHOKECTBO JEHCTBUTEIBHBIX UHcell. YucIIoOBEIC
NpoMeXyTkn.  Mogayns  uucna.  [lorpemHocTs  BeiuucieHus — (abcomroTHas,
OTHOCHTEJIbHAS). Onpenenenvne  ¢ynknuu.  CrnocoObl  3amaHust  (QYHKIIHH.
DOnemeHTapHble (GYHKIUMA, UX Tpaduku: 1enas panuoHanbHas (yHKIHS, APOOHO-
panoHanbHas QyHKIus, crerneHHas ¢yHkuusa. [lokasatenbHas u jorapudmuydeckas
¢byuknun. [IpumeHenne npou3BOAHONW GYHKIMM K HCCIEAOBaHMM (GYHKIUA U
TEXHUYECKHUX 3a7a4.

[Ipumenenne npou3BoAHOW (YHKIMU K HCCIEAOBAHUIO (QYHKIMM M TEXHUYECKUX
3agad. BekTop-QyHkuMs ckaispHoro aprymeHta. IloHsTHe KpUBOM, riajgkas KpUBas.
Kacarenbnass x xpuBoi. KpuBusna kpuBoi. Pagmyc kpuBusHbl. [aBHass HOpmaib.
bunopmais. Kpyuennue kpuBoi.

[Ipumenenue nuddepeHnuana Kk NpUOIMIKEHHBIM BBIYMCICHUSAM. HenpepbIBHOCTh
¢ynkuuu. Touku paspeiBa U UX Kiaccudukanus. CBoiicTBa HENPEPhIBHBIX (PYHKIIMMI:
OTPaHUYEHHOCTh, CYIIECTBOBAHME HAMOOJIBIIET0 M HAUMEHBLIETO0 3HAYCHUH,
CYIIECTBOBaHHE MPOMEKYTOUHBIX 3HAUECHUM.

ypaBHeHI/Ie KacaTelIbHOM IIJIOCKOCTH U HOpMAJIA K MOBCPXHOCTH. MeTo 1 HaUMEHBIIIUX
KBaJApaToB O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JTaHHBIX.
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6 [TpubnmxEHHOE BHIYMCIIEHUE ONPEACIEHHBIX HHTErpasioB. HecoOCTBEHHBIE HHTET PATIBL.
[Ipu3Haky cX0qMMOCTH HECOOCTBEHHBIX UHTEIPAJIOB.

Meron Jlarpanxa penieHus JMHEUHOTO HEOJHOPOJIHOIO YPaBHEHUS.

7| Cucremsl maddepennmanbapix  ypaBHeHWid. Hopmanbpaas  cucrema.  Merton
UCKIIIOYEHMSI pelIeHHs cucTeMbl T epeHIIMATbHBIX YPABHEHUH.

8 | AuddepenunpoBanue u MHTETPUPOBAHHUE PSIIOB.

HpI/IJIO)KeHI/Iﬂ KpaTHbIX UHTCIPAJIOB: BBIYMCIICHUC HJIOIII&[[Gﬁ TUIOCKHUX (1)P[pr, BBIYHCJICHUC
9 | oObemoB Ten. KpuBoNmMHEHHBIE HHTErpaIbl MEPBOrO M BTOPOro poxa. lIpuioxeHus
KPUBOJIMHENHBIX MHTETPaIoB. [ [0BEpXHOCTHBIE MHTErPaAIbI IEPBOTO U BTOPOTO POJA.

HopmupoBannast cnywaiiHas BennuuMHa 3akoH Oonbliux uyucen. HepaBeHcTBO
UYeonimeBa. Teopema UebOsimeBa. Teopema bepuymnu. Teopema MapkoBa. Teopema
[Tyaccona. Unrerpanbnas Tteopema MyaBpa — Jlammaca. OCHOBBI CTaTUCTUYECKOTO
10 | ommcanmsa. ['mcrorpaMMa W TOJMIOH YacTOT. DMITMPHUYECKOE pACIpENeIeHue U €ro
cBolicTBa. BhIOOpOUYHBIE XapaKTEPUCTHKU U UX paclpeneieHus. TouedHble OICHKH.
CBoiicTBa HECMEUIEHHOCTH, COCTOATENbHOCTU U 3¢ (eKTUBHOCTU. OThICKAHUE OI[EHOK
METO0/I0OM MOMEHTOB.

Oopasey 3a0anuii 013 camocmoamenvHoi pabomsl cmyoenma na 1 cemecmp
Pa3znen «JjieMeHTHI JIMHEHHOH M BEKTOPHOI ajre0pbl, aHATUTHYECKASI T€OMeTPHSI».

Haiitu npousBenenue 4-B uB- A marpuig A=(3 _1), B =(_(:)l _i _gj

2X1 + X2 +3X3 :4,
PemuTh cucTeMy ypaBHEHHH < X + 2X, + X3 =4,  a) MetojoMm Kpamepa, 0) metogom ["aycca.
3% +4X, + X3 =0
Jansel uetbipe Touku: A(3;2:1), B(2;—1,0), C(4;0;—-5), D(-1;2;3). Haiitu, npumeHsiss BEKTOPHYIO
anredpy:
a) yrox ABC,
0) iommane Tpeyronbauka ABC;,
B) 00b&M nupamusl ABCD.

ITpuBectu obuiee ypaBHeHHE npsAMoil 3Xx —4y +1=0 K BUIYy B «OTpe3Kax» U MOCTPOUTH €€.

ITpuBecTu ob11ee ypaBHEHHE KPUBOW BTOPOTO MOPSIKA 3x% + 2y2 +6x+4y-1=0K
KaHOHUYECKOMY BHUlY U IIOCTPOUTH €€.

Oobpaszey 3a0anusn 011 camocmoamenbHou pabomot cmyoenma Ha 2 cemecmp
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Pasznes «MHTErpasibHOE HCUHCICHHE»

COs™ X

HeonpenesieHHbIi OnpenesieHHBII HecoOcTBeHHBIH
HHTErpaJ HHTErpaJ HHTErpaJ
WuTerpupoBanue Mo BeICHHEM HenocpencrsenHoe npumenenue | MHTErpanbl ¢ 66CKOHEYHBIMU
1oJ 3HaK nuddepenimana: dopmyner HetoTona — Jlehioauma: 1) 2 w2dx
0 J. x+1 2 et92X i ]1_(“\/;!2 0 npeaenamu: 1) j1+ NG
2x2 + 9 1 X2 1

HHTerpupoBanue 1o 4acTsm:

3) I (4—3x)e**dx

3aMeHa IIEpEMEHHOM: 2)

Wm)

WHuTerpaisl ¢
HEOT'PaHUYEHHBIMU
MTOJBIHTET PAIbHBIMH

dx
¢ 2) | —=
YHKIIUAMHA £ ; (X - 2)2

WuTerpupoBanue GpyHKINU BUIA
AX+ B AX+B

u 2 .
Vax® +bx+c  ax”+bx+c
xdx
4) j—z
VA4+6X—X

[Tnomanp mmockoit GUrypsl.
Beraucauts miomanas GUrypsi,
OTPAHUYEHHOMN JTUHUSIMU:

3) y=(x-2)° y=4x-8

HNuTerpupoBanue pamoHaIbHBIX
(byHKuHI‘/'I'
x3 4 4x + 4X + 2
5) j d
x + 1 2 i x+ 1)

HHTGFpHpOBaHI/Ie
UppalMOHAIBHBIX (PYHKIIMA:

6) J‘ dx
V1-2x —%1-2x

Oopas3ey 3a0anus 011 camocmoameabHol pabomol cmyoenma na 3 cemecmp

Pa3znen «KpaTHble, KpMBOJIMHEHHbIE M IOBEPXHOCTHbIE HHTETrPAJIbl.
OcCHOBBI TEOPHH BEPOSITHOCTEN U MATEMATHYECKON CTATHCTUKI»

1

1. I3MeHUTh MOPSIA0K HHTETPUPOBAHKS B TIOBTOPHOM HHTETpajIe Idy I f(x, y)dx.

0

2. IlpencraBuTh 1BOMHON MHTErpaj ” f (x, y)dxdy B Buge moBTopHOTO, €cnu 06nacTs D 3amana

nuHusMu, D1 x%=2— y;

3. BoluncauTh TPOMHOM MHTErpa: I”(xz +y%+ zz)dxdydz V:0<x<3 -1<y<2,
v

D

X+y=0.

-1<z<1.

4. BbIYMCIIUTh KPUBOJUHEWHBIN HHTETpaj j (x + y)dxdy, , Tie AB —OTpe30K MpsIMOH, COETUHSTOIIEH

touku (0; 0) u (4; 2).5.

AB
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5. BBIUMCIIUTG ¢ TOMOIIBIO ABOWHOTO MHTErpaia 00bEM Tella, OTPAaHUYCHHOTO KOOPAMHATHBIMHU

miockoCcTsiMU X=0, y=0, z=0 1 II0CKOCThIO X+ Yy +2Z—1=0.

4. BeIUMCIUTH KPUBOJIMHEUHBIN UHTETpA j (x+ y)dxdy, » Ti¢ AB — OTPE30K IPSIMOH, COETHHSAIOMICH

AB

touku (0; 0) u (4; 2).

5. B xopo0e 6 kpacHbIX 1 4 cuHuX Kapanaama. Haygauy u3BiiekaroT Tpu Kapanjamia. Haitu
BEPOSATHOCTH TOTO, YTO JIBA MX HHUX - KPACHEIE.

Y4edHo-MeTOINYeCKOE 0fecneueHHe CAMOCTOSITeIbHOI PadoThI CTY/IEHTOB

1. Ao6nynxamumoB C.-M. C. Coopuuk 3amanmii MUTP mo aucuuruimae «Teopus BEpOSTHOCTEH U

MaTeMaTHuecKass CTaTUCTHKa» (A1 CTYAEHTOB BCEX CIIENHMAaIbHOCTEH O4YHOH (OpMBI 00ydeHus) —
I'poszuwiii UL TTHTY, 2011.

2. Jlamaesa JI. III., MatameBa X. I1. Jluneiinas anreOpa. YdeOHOe mocoOue Mo M3ydeHHIO pasjena -
I'posusiid, UITL ITTHTY, 2013.

3. Maramesa X. I1. JluckperHas maTeMatuka. Y4ueOHoe mocooue - 'posubiit, UIIII ITHTY, 2014.

4. CaunoB B. A. KpaTHble, KpUBOIMHEHHBIE W TIOBEPXHOCTHBIE MHTErpajsl. — ['po3usiii, UIIL] ['THU,
2010.

5. CaryeBa I1. D. KomiiekcHble yuciia. Y4eOHO-METOAMYECKOE MOCOOME MO0 M3YYECHHIO pas3jena. —
I'posusiid, UITL ITTHTY, 2016.

6. VYwmapxamkues C. M., Ymapxamkuera JI. K. [Ipaktikym mo reopuu mosst. — ['posusrii, 2009.

7. Tauaes A.M. JuddepenimanpHoe ucuncicHrne GyHKIMU OAHON nepeMeHHoN. COOpPHHMK 3alaHui. —
I'posnsrit, UIIL I'THU, 2010.

8. TayaeB A.M. UHuTerpanbHoe ucurcieHne GyHKIHKU oaHoM rnepeMeHHor. COOpPHHK 3a1aHuil. —
I'posnsiii, UIIL I'THUA, 2010.

Noogk~ownPE

10.

11.

12.
13.

7. OueHoYHbIe CpeACTBA

[IEPBLIN CEMECTP

Bonpocul ona konmpoasa K nepeoil pybexcnoi ammecmayuu

JluHeiiHas ajredpa, 3JieMeHTbl BEKTOPHOM aJIre0pbl, AaHAJTUTHYECKAS TeOMeTPUs
Brrunciienue omnpenenurenen

Pemenue cucreM MHENHHBIX ypaBHEHUN MeTogoM Kpamepa.

Meron 'aycca penienust cucteM JIMHEHHBIX YpaBHEHUN

MartpuuHsblii cioco0 perIeHus: CUCTEM JTMHEHHBIX ypaBHEHUN

[Ipumepsl Ha BEIYMCIEHUE CKAJIIPHOTO NIPOU3BEACHUS BEKTOPOB

VYcioBus napajuieIbHOCTH U YCIIOBHE NEPIEHIUKYIISIPHOCTH JBYX BEKTOPOB

IIpuMepsl B HaxoKIEHHE JUIMHA BEKTOPA, BEKTOPHOIO M CMELIAHHOTO IIPOU3BEACHUS
BEKTOPOB, UX MPUIIOKECHUS IJI PELICHUSA TEOMETPUYECKUX 3a1ay.

3ajaud Ha HaXOXKJIECHUE YpPaBHEHUS TMPSAMOM JIMHUM OINpEAENEHUS HX B3aHMMHOIO
PacIoNOKEHUs Ha IJIOCKOCTU U B IIPOCTPAHCTBE U UX ITOCTPOCHHUS.

Ilepexon oT oaHOM hopMBl ypaBHEHUS NPsAMOi Kk qpyroii popme.

3ajaud Ha HaXOXKJEHUE KAHOHWYECKHUX YPaBHEHUN KPUBBIX BTOPOro MOpPsAKa M HX
MOCTPOEHHSI: OKPY’KHOCTH, SJUIUIICA, THIIEPOOIIBI, TapadoIb.

PasnuuHble ypaBHEHUS ILUIOCKOCTH, 3a/1a4d HAa B3aUMHOE PACIIOJIOKEHUE JIBYX ILUIOCKOCTEM,
IIJIOCKOCTH U NPSMOU JIMHUU B IIPOCTPAHCTBE.

IIpenes 1 HeNPEPBLIBHOCTH (DYHKIUH

[Ipenen GyHKIUU OPU X —> 490, X = —00, X —> X .

beckoneuHo Mainble pyHKIHU.
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14.

15.
16.
17.
18.
19.

20.

OcHoBHBIE Teopembl O mpenenax. Pemienuwe 3amad Ha pacKphITHE HEONpPEneIEHHOCTEH

0 «
BHJIA 0
Hcnonp3oBanue MepBOro M BTOPOrO  3aMEYaTelIbHBIX IIPEACIIOB HA  PACKPBITHE
HEOMPEIECTEHHOCTEM.
[IpaBuiio JlonuTans u €ero UCHoJIb30BaHUE VISl PACKPBITHS HEOIIPEAEIEHHOCTEMN.

MGTOIL HaNMMCHBIINX KBAAPAaTOB IJIA 06pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX.

3ajaud Ha HAXO0XKJIEHUWE KAHOHMYECKUX YpPaBHEHUU KpUBBIX BTOPOro MOPSAKA M HX
MMOCTPOCHUS: OKPY>KHOCTH, JUIUIICA, TUTIEPOOIIBI, TapabOJIbI.

Pazynmunble ypaBHEHHS IUIOCKOCTH, THUIIOBBIC 33Ja4d HA B3aMMHOE PACIOJIOKECHUE JIBYX
TJIOCKOCTEH, MIIOCKOCTH U TIPSIMOY JIMHUU B TIPOCTPAHCTBE.

OcHOBHBIE TEOpPEMEI O TIpeenax. Penrenue 3a1a4 Ha packpbeITHE HEOTIPEACTEHHOCTEH BUIA
0 o

0'
Ooépasey 3a0anuii 013 nepeoil pydexrcHoil ammecmayuu

2%, +3X, + X5 =1,

PemnTs cucremMy nMHEHHBIX ypaBHeHNH MeTofoM [aycca 12X, +X, —X; =2,

3X;, +2X, +3X; =3;

6 3 2 »
Haiitu npousBeaenre MaTpuiy A1 -2 1 u B=| 2
1 2 0] 3

Haiitu xonen Bekropa MN = {3;—3; 6}, ecnu ero Havaso HaxoauTcs B Touke A4(0;—3;3)

Yapoctuts Beipaxkenune (2a+b)x(c—a)+ (b+c)x(a+b)

JlaHbI BEKTOPBI g = {2; 5- 2}, B = {1; 0;5}. Haiitn

- >
axb

Haiitu mmomanes Tpeyrosbauka ¢ Bepmmaamu A(1;3;4), B(-12;5), C(2;-1,2)

Bonpocel ona konmpoaa ko émopoii pydexcnoin ammecmayuu

JAuddepennuaibHoe ucunciaeHne PyHKIUA 0JHOM epeMeHHOH

[TonsTHe TpOoN3BOIHON PYHKINY, €€ MEXaHHYECKUI 1 T€OMETPUIECKHIA CMBICIL.
Juddepennnan GyHKIUN U €T0 TEOMETPUUECKUN CMBICT

[Ipon3BoiHBIE OCHOBHBIX 3JE€MEHTapHBIX GYyHKUMH. HaxoxaeHue mnpenenoB QyHKIHH,

Ay

UCTIONB3Ys omnpezeneHue npeaena pyakuun. f'(X) = lim —.

Ax—0 AX

[IpaBuna nuddepeHIpoBaHNUS.

ITpousBoaHas CIOXKHON QYHKIIUH

HuddepenunpoBanue GpyHKIMMA, 3aJJaHHBIX B TApaMETPUUIECKON U HESIBHOU (opme
Teopembl @epma, Poss, Jlarpanxka, Komm, Jlonurans

Jlorapudpmuueckoe nuddepenunpoBanue GyHKIUM

HeoOxoauMmele n 1ocTaTOYHBIE YCIOBHS Bo3pacTaHus (yObIBaHUS) (QyHKIHU.

10 MakcuMyMbl 1 MUHUMYMBI (DYHKIIUN

11. TTopsinok uccnenoBanus (GyHKIUH C TOMOIIBIO TPOU3BOIHON U MOCTPOEHUS e€ rpaduka
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JudpdepennuaibHoe HCUHCTIeHHE PYHKIMI HECKOJIBKHX IepeMEeHHbIX

12. O6nacte onpeneneHus, TMHAN YPOBHS (PYHKIIUH JIBYX TIEPEMEHHBIX.

13. Ilpenen u HENPEPHIBHOCTH (PYHKIIMH JBYX ITEPEMEHHBIX.

14. Yacrusie npousBoanbie. [lomHbrii quddepeniman.

15. HaxoxaeHue >KCTpeMyMOB (PYHKIMH JBYX IMEPEMEHHBIX HAaWOONBIIEr0 M HAUMEHBIIETO

3HaYeHUI QYHKLUMHU JBYX NEPEMEHHBIX B 3aMKHYTOM 00J1aCTH.

16. [Ipous3BomHass 1o HampaBieHuto. ['pamuent. KacarenmpHas TUIOCKOCTP W HOpMaibh K

BOONOO O~ WNE

©

=
N =

13.
14.
15.
16.
17.
18.
19.

20.
21.

IIOBCPXHOCTH.

Ooépasey 3a0anuii 013 6mopoil pyodexscHol ammecmayuu

1. Haiitu cnenyromiue mpeaensl:

sin X
Dlim —2 ; 2)lim
x—0 X X

—>0

5) lim 1 1
x>0\ e¥—-1 X

Im 4 5
X+ X x>0 Bx* 4 8x° +3

2-3x\" . \J9+x-3 Xt +3x% 47X
ST ) m T gy fim
5—3X x—0 2

2. Haiita mpou3BoHBIE HYHKITHIA

2
6) y=6x—i+§/;, 7)y = 1-x7 8)X2y+ y3+exy :X5; 9) y:(x2+5)0035x
x* 1+ x2

Teopeanecmle BOIIPOCHI, BLIHOCUMBIC HA 9K3aMCH

JluHeiiHas ajredpa, 3JieMeHTbl BEKTOPHOT0 AaHAJIM3a, AHAJUTHYECKAsI TeOMeTpusl

OCHOBHBIE CBOMCTBA OMPEACIUTENCH

BriBoa hopmyn Kpamepa 11st pemieHusi CUCTEM JIMHEHHBIX YpaBHCHHUM

Meron INaycca penieHus CUCTEM JTMHEWMHBIX YpaBHEHUH

MaTpu4HbIi Cr1oco0 perieHus] CUCTEM JIMHEHHBIX YpaBHEHU I

BriBo popmyIibl B KoOpAMHATHOM opMe ATIsl CKAISPHOTO MPOU3BECHHS BEKTOPOB

BoiBoa1 ycnoBuii apaieIbHOCTH U YCIOBUS NEPIEHIUKYISIPHOCTH JIBYX BEKTOPOB

BrIBOA (hopMyIIbI B KOOPIHMHATHOI (hOpME Uil BEKTOPHOTO TIPOM3BEICHHUS BEKTOPOB

BrIBOA (hopMyIIBI B KOOPIHMHATHO# (hOpMeE [UIsi CMELIAHHOTO [TPOU3BECHHS BEKTOPOB

JmHa BexTopa (BBIBOJ GOPMYITBI B KOOPIMHATHON opme)

BbiBOA ypaBHEHHs HpSMOHW, MPOXOSIICH 4Yepe3 3aJaHHYIO TOYKY IMEpPICHIUKYISIPHO HOPMAJIbHOMY
BEKTOPY MPAMOI

BriBOz1 00111€r0 ypaBHEHHs IPSIMOi Ha IIOCKOCTH

BbiBO# ypaBHEHHs MpPSMOi, MPOXOAAIICH Yepe3 3aJaHHYK TOYKY I[apajulelibHO HAIMpPaBISIONEMY
BEKTOPY MPSMO

BrIBO/I ypaBHEHHs TPSIMOIA, TPOXOSIIEH Yepe3 1BE 3aJaHHBIC TOYKH

[lepexon oT ogHOM hOpMBI ypaBHEHHS MPSMOU K Apyroi popme

BbIBO/I KAHOHHYECKOTO ypaBHEHHSI OKPYKHOCTH

BBIBO/I KAHOHMYECKOTO YpaBHEHHMsI HJUIHIICA U €rO aHAIN3

BBIBO/I KAHOHHMYECKOTO ypaBHEHHs THIIEPOOIIBI M €r0 aHAIH3

BBIBO/I KAHOHHYECKOTO ypaBHEHHS TapaboIibl M €ro aHaH3

VpaBHEHHE IUIOCKOCTH, MPOXOSIICH dYepe3 3aJaHHyI0 TOUYKY MEpPIEeHIUKYISPHO HOPMAaIbHOMY
BEKTOPY (BBIBOX).

OOIee ypaBHEHHE IUIOCKOCTH, YPaBHEHUE TUIOCKOCTH B OTPE3Kax; MOCTPOCHHE IIIOCKOCTH

Vron MeK1y ABYyMsl INIOCKOCTSIMU
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22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.

33.
34.

35.

36.

37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49.
50.
51.
52.

53.

54.
55.
56.
57.

VYcnoBus napajiiienbHOCTH U YCIOBHE MEPIEHINKYIAPHOCTH ABYX MIIOCKOCTEH (BBIBOA)
YcnoBue nepecedeHus Tpex IIOCKOCTEN B OHOM TOYKE.

YpaBHEHHE MIIOCKOCTH, MIPOXOIIEH uepe3 TpH 3alaHHbIE TOYKH (BBIBOM)
Kanonnueckue ypaBHeHHUs IPSIMOI B IPOCTPAHCTBE (BHIBOJ)

[Napamerpuueckue ypaBHEHHsI IPSIMON (BBIBOX)

VYcnoBus napaniensHOCTH U YCIOBUE MEPIEHIUKYASIPHOCTH NMPSAMBIX B IPOCTPAHCTBE
Yron Mexy IpsIMOM U IIOCKOCTBIO. Y CIIOBUE MTAPAJUIEIIBHOCTH U YCIIOBUSA
MIEePIIEHANKYIISIPHOCTH TIPSIMOM U MJIOCKOCTH

Touka nepeceueHus NPSIMON U TIIOCKOCTH (BBIBON)

O6uiee ypaBHEHNE TOBEPXHOCTH. BbIBO ypaBHEHHS Chephl

Hunuaapuyeckre MOBEpXHOCTH: ONpeesieHUe, U THUECKUH IIUITHHAD
OHOMONOCTHBIN U ABYHOJIOCTHBIN TUIEpOOIONbl. MX ypaBHEHUS U aHAIN3

IIpenen u HenmpepbIBHOCTH PYHKIIUU

[Mpenen GpyHKINU MpU X —> +00, X —> —0, X —> X

Beckoneuno mansie pyHkiun. OrpanndeHHble QyHKIHA. beckoHedHo Gonbire QYHKIMH U UX CBA3b C
0ECKOHEYHO MaJIbIMH (DYHKIUSMH

OcHoBHBIE TeOpeMBI 0 Tpeaenax. PackpeiTre HeonpeaenéHHOCTEN BUIa

oo

818

. . sin X
ITepBblii 3amevaTenbHbli ipenen Gynkiun Y =—— npu x — 0
X

[penen nmocnenoparensHOCTH. BTOpOit 3ameuaTensHbIi nipenen. HatypanbHeie norapudmer.
CpaBHeHre OecKOHEYHO MaibiX (yHKIWH, ODKBHBaJeHTHble (yHKIMU HenpepblBHOCTH (YHKIIWH.
Touku pa3peiBa 1 ux knaccudukaiys. CBOHCTBA HEMPEPHIBHBIX (DYHKITHII

Aunddepennuanbuoe ucunciaenne GyHKIuil OHON MepeMeHHOM

[TonsaTre mpou3BOIHON PYHKINH, €€ MEXaHHYECKHI U TeOMETPHUIECKUI CMBICIT.
Juddepennnan GyHKIUHA U €TO TEOMETPUIESCKUN CMBICIT

[Tpou3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX () YHKIIHM.

[TpaBuna quddepeHupoBaHus.

[TpousBoHas CI0KHOHN (HYHKITUN

JuddepenninpoBanne 3a1aHHBIX B TTApAMETPUUECKON U HEIBHOU (popme

Teopembr @epma, Pons, Jlarpanka, Komu, Jlonurans

Heo6xomumble 1 1ocTaTOYHBIE YCIOBUS Bo3pacTaHus (yObIBaHUS) (PyHKIIHH.

MakcuMyMbl U MUHUMYMBI (DyHKIIH

[Topsinok uccnenoBanus PyHKIIUU C IIOMOIIBIO TPOU3BOIHON U MOCTpOeHUs e€ rpaduka
DOYHKIHMN HECKOJbKHUX MepeMeHHbIX

Ob6nacTh onpeaeneHus], TUHIUN YPOBHS (QYHKIIUH IBYX IT€PEMEHHbIX.

[Ipenen u HempepbIBHOCTH (PYHKIIMH JIBYX IEPEMEHHBIX.

Yactaeie npousBoanbie. [Tonublil nuddepenimann.

DkcTrpemMyM (QyHKIMU ABYX nepeMeHHbIX. Hanboplee u HauMeHbllee 3Ha4eHus] GyHKIUN
JIBYX TIEPEMEHHBIX B 3aMKHYTOM 00JIaCTH.

[IpousBoiHas 1o HampaBieHUIO. [ paaueHT CKaIsIpHOro mojs. MeToJ HauMEHBIINX KBapaToOB
Ui 00pabOTKH SKCIIEPUMEHTATbHBIX TaHHBIX.

Jlorapudmuueckoe auddepenupoBanre GyHKIHMA

Heobxonumble u jocTaTouHbIE YCIOBUS Bo3pacTaHus (yObIBaHUS) PYHKIIMH.

MakcuMyMbl U MUHUMYMBI (YHKIIUN

[Topsinok uccnenoBanus PyHKIIUHU C TIOMOIIBIO TPOU3BOIHON U MOCTPOEHUs e€ rpaduka.

Oo0pa3sen 3K3aMeHALIMOHHOTI0 OMJIeTa

VYron Mexay AByMsl BEKTOPAMH, YCIOBHS UX MEPIEHANKYISIPHOCTH U NApAIJIEIbHOCTH
(TeopeTuueckuit BOMpOC).
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© N

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

X, +2X, +3X3 =95,
Pemnts cucremy JIMHEWHBIX ypaBHeHMI MeTotoM Kpamepa 2X1 — X, = X3 = 1,
X, +3X, +4X; =6.

Haiitu yriioBoit koadduimeHT npsiMo, mpoxoasiiei yepes Touky A (—2;5), B (-3;4).

—>0

. X
sin, 2 -3x\" o J9+x-3
© 3) fim 222

Haiitu cne ne npenensl: 1) lim _ 4 :2)lim| =———
AyIom ped )XHO X )x 5-3x —0 X2+X

A

. . 5 X X
Ha OU3BO e 1 =6X——+3/x, 2)Yy=———,3) Y=(tg X
HTH Mpou3BoAHbIC QyHKIMH: 1) Y v )Yy X123 ) y=(tg x)

4) x* +y? =sin(xy).

BTOPOU CEMECTP

Bonpocul ona konmpona K nepeoii pybesxcnuoi ammecmayuu

HNuTerpanbHoe ncuuciaenne GyHKIMd 01HOI nepeMeHHOM

Heonpenenéuunsiii nuTerpan u ero cpoiicrsa. Tabnuia HeonpeIeNEHHBIX HHTETPAJIOB.
Henocpeacreennoe unterpuposanue, [Ipumepsl BEIYUCIEHNS HHTETPAJIOB € MTOMOILBIO
TaOMMYHBIX UHTErPAJIOB U IPUBEICHUEM UHTErpaja K TabIuuHOMY IpeoOpa3oBaHueM
noasIHTerpasbHOM (pyHKIIMK. [IpoBepka oTBeTa qudhepeHIIMPOBaHNEM TTOJTYICHHOTO
OTBETA.

MeTto uHTErprpoBaHUs MOABEACHUEM MO 3HaK b depeHnnana, METo1 3aMEeHbI
MEPEMEHHOM.

WNHTterpupoBaHue 1o 4acTsiM B HEONPEIEIEHHOM UHTETpalie

KommnekcHeie yncna. Anrebpanueckas Gopma 3anucu KOMIIEKCHOTO yucia. Moaynib u
aprymeHT. JlelicTBUsI HaJl KOMIUIEKCHBIMH yuciiaMu. TpuroHomerpudeckasi opma 3anmicu
KOMIUIEKCHOTO YHCJIA.

Pasnoxenne MHOTOUJIEHA Ha JIMHEWHBIE U KBAJIpaTHbIE MHOXKUTEIU. IHTErpupoBanue
panroHaNbHBIX ApoOeit. Tumbl mpocTedux apoodei u X HHTETPUPOBAHUE.
WuTerpupoBanre panMoHaNbHBIX AP00Oei METOIOM pasliosKEHUs Ha MPOCTEUIIINE IPOOH.
WuTerpupoBanne npoCcTeHInX UPpaluOHAIBHBIX ()YHKIIHA.

WuTerpupoBanre TpUroHOMETpUYecKuX (GYHKIUHN, YHUBEpCaIbHas TPUTOHOMETpUYECKas
MOJICTAaHOBKA.

OrnpenenéHHblii MHTErpajl U €ro CBOMCTBA.

®opmyna Hetotona-JleitOHumna.

3ameHa NepeMEeHHO! B ONPeIeIEHHOM UHTETpae.

WNHTterpupoBanue onpeaenaéHHOrO HHTErpalia Mo YacTsM.

Brruncnenue mnomaseit mnockux Guryp, BBIYUCIEHUE ATUHBI AYTH KPUBOH, 00HEMOB TEIL.
HecoOcTBeHHbBIE HHTETPATIBI.

NuTerpansl ¢ 06CKOHEYHBIMH MpeAeTIaMi HHTETPUPOBAHHUS.

WuTerpansl OT HEOrpaHUYEHHBIX PYHKITUH.

Oopaszey 3a0anus 013 nepeoil pydexcHoll ammecmayuu

Haittu cnenyronime nHTErpasibl:
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18.
19.

20.

21.
22.
23.
24,

25.
26.
217.
28.

29.
30.

N

8.

9.

10.

1 3
3 2 3 . 2 . 2% 4y - dx
1)j P-4 -2 _3ldx; 2) J'sm 4xdx; 3) J;xe dx; 4)£m

Bonpocul 0na konmpoaa ko émopoii pyoexcHoi ammecmayuu

JuddepenumanbHbie YypaBHEHUSA

Huddepenunanbapie ypaBHEHUs: onpenesneHue, nopsgaok Y.

Pemenne muddepeHnnanbHOro ypaBHEHHs |-ro mopsaka: ompeaeseHue; oolmiee W 4acTHOE
pelIeHuUs.

JuddepeHnunanbabie ypaBHEHHS C Pa3ISISIONIUMUCS TEPEMEHHBIMU: ONPEIeSICHHE U alTOPUTM
pelIeHus.

Pemrenne oqHopoansix 1Y 1-ro nopsiika: onpeaeneHue U alrOpUTM pPELICHHUS.

Pemenne nuneitnpix 1Y 1-ro mopsiika: onpeneseHre U allfOPUTM PEIICHHUS.
Juddepennnanbable ypaBHEHUH 2-T0 MOPSAIKa: ONpeAeIeHHe, 001ee 1 YaCTHOE PELIeHUs!.
Pemenue ypaBHEHUH, JIOTTYCKAIOIINX MOHMKEHUE MopsiJIKa BH/JIOB:
y'=f00, vy =1y, y'=f(y.y)

JIuneitnbie oqHopoaHbIe Y 2-ro mopsiaka: TeopeMa ero perieHue.

Jluneiinbie ogaopoaubie Y 2-ro mopsiaka ¢ MOCTOSTHHBIMUA KO3 PHUIineHTaMu.
XapakTepucTUYECKOE YpaBHEHUE U CTPYKTYpa OOILEro pereHus

Jluneiinpie HeomHopomubie JIY 2-ro mopsaka € MOCTOSHHBIMH  KOA(G(UIIMEHTaMHU  CO
CHEIMaJbHOM MPABOU YaCThIO

Mero1 Bapranuu MpoU3BOJIBHBIX MOCTOSHHBIX (MeTO Jlaepanica)

Cucremsl muddepeHInaTbHBIX YpaBHEHUNH. MeTo1 HCKITFOUSHHS PEIICHUS] CHCTEMBbI

YpaBHEHUU.

Oopa3zey 3a0anus 015 6mopoil pydexscHol ammecmayuu

Pemuts muddepenunansapie ypaBHEHHS :

2
1) =223 9 y=2o+daa; 3) wi2y=33; 4) yTyey=x-1.
X X

Teopemuuecxue 60RPOCHL, 6bIHOCUMDBIE HA IK3AMEH

HNHuTerpanbHoe ucuuncjieHue GyHKIUi 0HON epeMeHHOI

[Tonsarue nepBoobOpaszHoit. Heonpenen€uuplii HHTErpan u ero cBoicTra. Tadnuia
HEOIPEACIEHHBIX UHTETPAJIOB.

OcHOBHBIE METOIbI UHTETPUPOBAHUS: HENIOCPEACTBEHHOE UHTETPUPOBAHMUE.

Metoa MHTErpUpOBaHUs MOJBEACHUEM NOJ 3HAaK Auddepennnana, MeTo1 3aMeHbl NepPEeMEHHOMN
4. uTerpupoBaHue N0 4acTSIM B HEONIPEACIEHHOM HUHTErpajie

KommuiekcHbple umcna. AnreOpamdeckass (opma 3amMcd KOMIUIEKCHOro uucia. Moaynb H
aprymeHt. JlelicTBUs HaJl KOMIUICKCHBIMH YHUCIaMHU. TpuroHoMmerpuueckas (Gopma 3arucu
KOMIUIEKCHOTO YHCJIA.

PasnoxkeHne MHOrowieHa Ha JIMHEHWHBIE U KBaJpaTHble MHOXuUTenu. HHTerpuposanue
panmoHanbHbIX qpobeit. Tunsl mpoctedmux ApoOeit 1 uX HHTErpUPOBaHUE.

WHTerpupoBanue panoOHAIBHBIX Jpo0eid MEeTOAOM pa3NoKeHHsT Ha mpocTeliine ApoOu.
WHuTerpupoBanue npocTeHmx nppauoHaIbHbIX QYHKINH.

WHuTerpupoBanue TPUTOHOMETPUUYECKMX (YHKLMH, YHHUBEpCajdbHas TPUTOHOMETPUYECKas
IIOJICTAaHOBKA.

3anauyy, NPUBOASAIINE K MOHATHIO ONpeAenéHHOro uHrerpana. OnpenenéHHplii HHTErpal u ero
CBONCTBA.

®opmyna Herorona-JleiiOnu1a. 3aMmeHa nepeMeHHO! B ONpeeIEHHOM UHTErpaie.

@opMyIia HHTETPUPOBAHUS 10 YACTAM U1 ONPEIEIEHHO UHTETpaa.
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11.

12.
13.

14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24,
25.

26.
217.

[Tpunoxenus onpeAeaEHHOTo HHTETpajia: BHIYUCICHUE IUIONIaIeH MIOCKUX (PUTyp, BEIYHUCICHHE
JUIMHBI 1yTY KPUBOI, 00BEMOB TEIL.

HecoGctBennbie unTerpaibsl. MHTErpasnsl ¢ 06CKOHEUHBIMU TPeAeIaMi HHTETPUPOBAHUSL.
WuTerpansl OT HEOTpaHUYCHHBIX (DYHKITUI.

JuddepennuaibHbie ypaBHEHUS

Huddepenunanbapie ypaBHEHUs: onpenesnenue, nopsaok Y, pemenne Y.
Huddepennnansaoe ypaBHEHHE 1-To MOpsiIKa: onpeesieHne; 00iee 1 4acTHOE peleHusl.
Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH pewenus st Y 1-ro nopsiika.

JY ¢ pa3aensomuMucs IepeMEeHHbIMU: OTIPEEIIEHNE U TIOPSAI0K PEIICHHUS.
Onnopoansie /1Y 1-ro mopsiaka: onpeneneHue U NOPSIOK PEIICHUS.

Jluneitnsie 1Y 1-ro nmopsaxa: onpeneneHue U NOPAIOK PELICHMUSL.

JuddepenunanbHble ypaBHEHUS 2-TO MOPSJIKA: ONpeesieHue, BUA 00IIEro peieHus;
TeopeMa CYIIEeCTBOBAHUS U €JUHCTBEHHOCTH PEIICHHUS.

[Ipocreimme ypaBHEHUS, JOIMYCKAOIIKE IOHWKEHNAE MTOPSAKA!

y'=109, y' =y, y'=1(y.y)

Jluneiinbie JIY 2-To nmopsika: HEOTHOPOIHBIE U OJHOPOIHBIE YpaBHEHUs. Teopema
CYILIECTBOBAHMS U €JUHCTBEHHOCTH PELICHUS

JIuneiinbpie oqHopoaHble Y 2-ro mopsiaka: Teopema 0 CTpyKType €ro penieHus
Heonnopoausie nuneiinsie 1Y 2-ro nopsaka: TeopeMa o CTpYKType 0OIIEero pereHnu
Jluneiinsle oqHOpoaHbIe /1Y 2-T0 mopsiaka ¢ MOCTOSHHBIMU KO3 dUIIMEHTaMU.
XapakTepucTUYECKOE ypaBHEHUE U CTPYKTYpa OOILEro pereHus

Jluneiinbie HeomHOPOAHBIE JY 2-T0 MOpsiaKa ¢ MOCTOSTHHBIMHU KOY(PPUITMEHTAMH CO
CHEIMaJIbHON MPABON YaCThIO

MeTtox Bapuanuy Mpor3BOJIBHBIX MMOCTOSHHBIX (MeToX Jlaepanoica)

Cucremsl muddepeHnnanTbHBIX YpaBHEHUNH. MeTo1 HCKITFOUeHHS PEIICHUS] CHCTEMBI
YpaBHEHUU.

Oopa3zey IK3aMeHAUUOHHO20 Ouema

1. ITepBooGpa3nas. 3agavya Komm s Y
2. Haiitu uHTETpash: I)I(XS - % + 3/?) dx; Z)IxCOSxdx; 3) de.
X

5x% +16

2 9
4) !:_X 5) {\/‘_f_ldx.

+00
. dx
4. Berauciaute HeCO6CTBeHHHI/I HHTCTpall Win YCTaHOBI/ITB €T0 paCcxXoauMOCTb: I -
X

1

X_Y.

5. Pemnts nuddepennnanbabie ypaBHEHUS: 1) (1 +e” )yy’ =e*, y(0)=1 2) y' - ; =

3) y’+x2y:x2; 4) y”+2y’:x2+2.

TPETUHA CEMECTP
Bonpocwl 0na konmpoasa Kk nepeoil pyoexcHoi ammecmayuu

KpartHble, KpuBoJIMHeiiHbIe M TIOBEPXHOCTHbIE HHTETPAJIbI
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Brluncnenue ABOMHOrO MHTETpaia B IEKapTOBBIX KOOpAUHATAX.

Brluncnenue ABOMHOrO MHTErpaia B MOJSPHBIX KOOPAMHATAX.

3. IlpunosxeHust TBOWHOTO MHTETpajia: BHIYUCICHNE 00bEMA IMIIMHAPUIECKOTO Tea,

TIOMIA/IN TJIOCKOH (DPUTYPBI, MACChI TUIOCKOW MJIACTHHKH C MIEPEMEHHOH TIOTHOCTBIO,

CTaTU4YECKOTO MOMEHTA OJTHOPOIHOM MIOCKOH (hUTYpBI, KOOPAUHAT LIEHTPA THKECTH

TUTOCKOH (PUTYpBI, MOMEHTOB MHEPIIUN MaTEPUAITBHON TOYKH, U TUIOCKOH (PUTYPHI.

TpoKHOM MHTErpajl ¥ €ro BEIYUCICHUE B IEKAPTOBBIX KOOpAUHATAX.

Brrancienue TpoHHOTO MHTErpaia B IHJIMHAPHUECKUX B C(HEepUIECKUX KOOPANHATAX.

[IpuiioxxeHust TpPOMHOrO MHTErpaja: BhIYUCIEHNE 00bEMa Tea, MacChl TEa.

Brrunciienue KpuBOJIMHENHOTO UHTErPAJIA IO KOOPAUHATAM

BrprunciieHue KpUBOJIMHENHOTO UHTErPAJIA MO JIJIMHE YT H.

Brruncnenue noBepXxHOCTHOTO UHTErpana 1-ro pona.

0. IlpunokeHne MOBEPXHOCTHOTO MHTETpaia 1-To pojia: BBIYMCIEHHE MACCHl, CTATHYECKUX
MOMEHTOB, MOMEHTOB UHEPILIMH, IIJIOIIAN TOBEPXHOCTH

11. Beruucnenue nMoBEpXHOCTHOTO MHTErpajia 2-ro pojaa

N

B OoNo oA

Ooépaszeuy 3a0anus 01 nePEoIl pydexdcHOl ammecmauuu

1. BpuucaIuTh IBOWHOM HHTETPAT j xyzdxdy, rme
D

2. BbIUKCIUTH KPUBOJMHEHHBIN HHTETPAJ I(Xz +y2)dx + 2xydy BIOMB Iy KyOM4eCcKOn
L

mapaboJibl Y = x> OT TOUKH AL, 1) oo Touku B(2; 8).

YucaoBble 1 QYHKIMOHAJIbHbIE PAIbI

12. Ilpocreiiye npuMepbl BBIYUCIEHUS CYMMBI YHCIIOBOTO psilia

13. HeoOxomuMbIi TPU3HAK CXOAMMOCTH YHUCIIOBOTO Psijia

14. «DtanoHHBIE PAABY: P TEOMETPUICCKON IPOTPECCUN U 000OIIEHHBIN
rapMOHUYECKHUH psi.

15. IIpu3naku cpaBHeHU U1 uccneaoBanusa YP Ha cxoaumocTh

16. UccnenoBanue cxoaumoctu YP ¢ momotipio 1-ro u 2-ro NpU3HAKOB CpaBHEHUS,
MpeiebHOro NMpU3HaKa CpaBHEeHMs], Mpu3Haka Jlanambepa, paaAuKalbHOTO U
UHTEerpaibHOro npusHakos Komru.
3nakonepemennbie psaabl. [Ipusnak JleiiOHumna ass 3HaKkouYepeayroerocs pssja.

20. locTaToyHbIN MPU3HAK CXOJAUMOCTH 3HaKOoTIepeMeHHOro psifa. Teopema Pumana.

21. OyHKUHUOHAIIBHBIE PSIIbL.

22. Crenennsle psnbl. HaxoxaeHne nHTepBaia U pajnyca u CXOAUMOCTH.

23. Psagsl Teitnopa u Makiiopena. Paznoxxenue snemMeHTapHbIX GyHKIMI B psg Teinopa.

Oopasey 3a0anusn 011 6mopoil pyoeixcHoil ammecmayuu

1, 2,3, 4.5,
22 4.3 84 16-5 32-6

1. Hanucatp oOuiuii uieH psaa

1 - 5" ST
2. HccnenoBaTh Ha CXOJUMOCTh YHCIIOBBIC PsIIbL: 1) Z— 2) Z— 3) Z(—l) —.
n:‘l3n +2 n=1" n5 n=1" 4\/ n5

© N
o X
3. Haiitu O6J'IaCTB XOJUMOCTH CTCTICHHOT'O psaa E —
n=" VN
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12.

13.
14.

15.
16.

17.
18.
19.
20.
21.

22.

23.

24,

25.

TeopeanecKl/le BOIIPOCHI, BLIHOCUMBIC€ HA IK3aMCH

KpaTtHble, KpUBOJIMHEHbIC H TOBEPXHOCTHBIE HHTEIPAJIbI

3aiauu, NPUBOAAIIME K IBOWHOMY UHTETpaly

Beruncnenue ABOMHOrO MHTETpaia B IEKapTOBBIX KOOpAUHATAX.

Brluncnenue 1BOMHOrO MHTErpasia B MOJSPHBIX KOOPIMHATAX.

[IpuiioxxeHust 1BOMHOIO MHTErpasia: BbIYUCIECHHE 00bEMA IIMIIMHAPUYECKOTO TENa,
TIJTOIA TN TIFIOCKOM (PUTYPBI, MACChI TUIOCKOM TJIACTHHKU € TIEPEMEHHOM TIOTHO CTHIO,
CTaTMYECKOT0 MOMEHTa OJTHOPOJAHOM MIIOCKOH (DUTYpPBI, KOOPAUHAT HEHTPA TSHKECTU
IJI0CKOH (UTYpbl, MOMEHTOB MHEPIIUU MaTepUAIbHON TOUKH, U MJIOCKON (DUTYpPHI.
TpoWHOM MHTErpall ¥ €ro BEIYUCICHNE B IEKAPTOBBIX KOOpAUHATAX.

Boruncnenue TpoitHoro HHTErpasia B MWINHAPUYECKUX U C(HepUUECKUX KOOPAUHATAX.
[IpunoxxeHust TPOMHOTO MHTErpaja: BhIYUCIEHNE 00bEMa Tela, Macchl Tela.
Brruncnenne KpuBOJIMHENHOTO UHTETpaia N0 KOOPANHATAM

Brrunciienue KpUBOJIMHENHOTO MHTErpAIA MO JIJTUHE JYTH.

. Beruncnenme noBepxHoCTHOTO UHTErpaina 1-ro poja.
. [IpunokeHre NMOBEPXHOCTHOTO MHTErpana 1-ro poja: BBIUMCIEHUE MacCCHhl,

CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPIIMH, TUIOIIAIA TOBEPXHOCTH
BrrunciieHne moBepXHOCTHOTO HHTErpajia 2-ro poaa

YucaoBble 1 QYHKIIMOHAJILHbIE PAIbI

Heo6xoaumblit mpu3HaK CXOAUMOCTH YUCIOBOTO psifa

DTaJIOHHBIC PAJIBI: PSJT TEOMETPUUECKON TPOTPECCHH M 000OIIEHHBIN TapMOHUYECKUI
pan.

[IpusHaku cpaBHEeHUs 15 UcciienoBanus YP Ha cXoaAMMOCTh

Uccnenosanue cxoqumoctu YP ¢ moMonipto 1-ro u 2-ro npu3HakoB CpaBHEHMS,
MpeiebHOTo NMpU3HaKa cpaBHeHUs], mpu3Haka Jlamambepa, paauKalibHOTO U
MHTETpaJIbHOTO Npu3HaKoB Komu.

3nakonepemeHHbie psibl. [Ipu3nak JleiiOHuna a1 3HaKoYepeayIOIIerocs psa.
JlocTaTouHBIi NpU3HAK CXOAMMOCTH 3HAKONIEpEMEHHOro psija. Teopema Pumana.
OYHKIMOHAIBHBIE PSIBI

Crenennsle psaapl. HaxoxieHrne naTepBana U paguyca U CXOAUMOCTH.

Psaner Telinopa u Maknopena. Paznoxenue sneMeHTapHbIx GpyHKiuit B psija Teitnopa.
OcCHOBBI TEOPHH BEPOSITHOCTEN H MATEMATHYECKON CTATHCTUKHU

OO61ue npaBuiia KOMOMHATOPUKH: MIPABUIIO CYMMBI, IPaBUIJIO Ipou3BeeHs. BriGopku
aneMeHTOB. Pa3Mmernenus, nepecranoBku, couetanust. CirydaiiHble COOBITHS U ONIepalliu
Hag Humu. HecoBmectHble coObiTus. [lonHas rpymnmna nonapHo HECOBMECTHBIX COOBITHIA.
Kiaccuueckoe omnpenenenrne BEpOSTHOCTH.

®opmyia noaHoi BepoaTHocTUu. Dopmyia baiieca. IloBTopHBIE HCTIBITaHUA.
bunomuansHoe pacnpenencnue. @opmyna bepuymum. HauBeposArHeliliee 3HaueHue
yrcna nosiBineHus coOwiTus. JlokanpHas Teopema MyaBpa - Jlannaca. Pacnipenenenue
[Tyaccona. [lomuHomuansHOe pacnpeaenenue. CiydaiiHas BennurHa. OyHKIUs
pacIpeiesIeHHs U €€ CBOMCTBA.

JluckpeTHble M HENpPEphIBHBIE CllydaliHble BeNMWYUHBL. [IOTHOCTH pactipenenenus, eé
cBoiictBa. HopManbHblii 3aK0H pacnipeneneHus. HezaBucumeble ciryyaliHble BEJTUYUHBI.
UucnoBbie XapaKTEepUCTUKH CIIYYallHBIX BEIMYUH. MaTeMaTH4ecKoe OXKuJaHue, e
cBoiictBa. KoaddunmeHnt koppensunu, ero CBOUCTRa.

OcHOBHBIE IOHATHS MAaTEMATHYECKON CTATUCTUKU: BEHIOOPOYHAS] COBOKYITHOCTD,
reHepanbHasi COBOKYITHOCTh, IIOBTOPHAsI BEIOOPKA, OECTIOBTOPHAS BBIOOPKA,
OTHOCHUTEIbHBIN MoKa3aTenb BhIOOpkH. OnmbKka pernpe3eHTaTUBHOCTH. | eHepanpHas
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00 | o0 _1 n
1.HccnenoBaTh Ha CXOUMOCTb YHCIIOBBIE PsIbL: 1) Z% ; 2) Z( ) .
=1 n=0

2.

cpenHsisi, BBIOOpOYHAs cpeHss. JloBepUTEIIbHBIC HHTEPBAIIBI ISl OIEHKU
MaTeMaTHYEeCKOTO 0KHUIaHUS HOPMAILHOTO pacnpeaeneHus. OneHKa BeposSsTHOCTH
(OMHOMHUANBHOTO pacIlpeiesieH s ) 0 OTHOCUTEIBHOM YacToTe.

26. Cratuctuyeckoe pacrnpezaeneHne BeIioopku. [lonuron yacror.

Oobpaszey IK3aMeHAUUOHHO20 OUIema

Jn

o0
HaiiTi 0671aCTh CXOIMMOCTH CTETIEHHOTO PSI/Ia: z
n=1

2" x"
>

. [IpencraBuTh 1BOMHOM HHTETpAT ” f (x,y)dxdy B Buae moBTOpHOTO, €ciu obnacts D 3amana

D
uausMuA. D ;X2 =2-y; Xx+y=0.

. BBIUHCINTE KPUBOJMHEMHBIN HHTErPAIT I (x+ y)dxdy, » T1€ AB —OTpe30K MPAMOM, COECAUHSIOMIEH

AB
touku (0; 0) u (4, 2).

. B xopo0Ge 6 kpacHbIX 1 4 cuHuX KapaHaama. Haygauy wu3BiekaroT Tpu Kapasjaiia. Haiitu

BEPOATHOCTD TOT'O, YTO ABA UX HUX - KPACHBIC.

U 2 2 =
. BeruncnuTh KpUBOIMHEHHBIN HHTETPAT I(x + y“)dx + 2xydy BIOJb Iyru KyOM4ecKoil mapadoJisl

L

y=x3 or TouKH AL, 1) mo Touku B(2; 8).

8. YueOHO-MeTOAUYeCcKOEe U MH(POPMAIIMOHHOE 00ecTieYeHHe TUCIUILTHHbI

OcHoBHas1 uTEparypa

1. bepmant A. ®@., ApamanoBud U. I'. Kpatkuii kypc matemaruueckoro ananusa. — CI16.:
UsnarensctBo «Jlauby, 2015.

2. Hauko II. E., ITonoB A. I'., KoxxeBuukoBa T. Sl. Bricuias matemaTHka B yIpaXKHEHHSIX U
3agayax. U.1, U.2. -M.: Beicmras mxkosna, 2013.

3. I'mypman B. E. Teopust BeposiTHOCTE#l 1 MaTemMaTHueckas ctaTuctuka.—M.: Beicmias 1mikona,
2013.

4. Harancon U. II. Kpatkuit kypc Beicmeil matemaruku. — CII0.: U3narenbctBo «JlaHbY,
2015.

5. Kyapssues JI. JI. Marematudeckuii ananus. T.1, T.2. — M.: Beicias mkona, Tom 2. — M.:
mkoJta, 2008.

6. IMucemennsni JI. T. Koncmekt nexkiwmii mo Bbicmieil maremaruke. [lomsbri kypc. — M.:

Brrcmas mkxona, 2013.

CaunoB A. A. Kpatkuit Kypc BeIciieil MmaremaTtuku, Tom. 1, Tom 2. — I'po3usiit, 2016, 2019

[lInnaues B. E. OcHoBBI BhICIIEH MaTeMaTUKH. — M.: Briciias mikoma, 2015.

Kpacuos M.JL., Kucenes A.H1., Makapenko ['.U., ukun E.B., 3ansnun B.W. Bes
BhICIIasg MareMaTnka. B cemu tomax. — M.:M3xa-Bo Jlenann, 2017.

© N
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10. IMuckynos H. C. luddepenunansuoe u nuarerpanbuoe ucuncienus. — M.: UHTEI'PAJL
ITPECC, 2007.

JlonoJiHuTe/IbHAA JIUTEpaTypa

1. Ao6aynxamunos C. C., Acxa6oB C. H., berunrupues M. A., Cumonenko P. A. Kpartkuii
KypC TEOpUHU BEPOSTHOCTEW U MATEMATUUECKON CTAaTUCTUKU: TEOPUS, IPUMEPDI, TUIIOBBIE
pacuétel. YdueOHOe mocobue AJis CTYACHTOB TeXHUIECKHX BY30B. —PoctoB-Ha-/{ony: OOO
«unamnazon», 2001

2. BbaraeBa M. T. COopHHK 33134 TI0 TUHCHHON ¥ BEKTOPHOU alre0pe W aHATUTHICCKOM
remetpun.— ['posusrii, WUIIL[ I'THU, 2007.

3. Hamaesa JI. I11., Cocnambekona JI. C. Coopnuk 3anau. Juddepennmanbapie ypaBHEHUA.—
I'posnsiit, UIIL I'THUH, 2010.

4. Hcaesa JI. M. COOpHHK aTTECTAIIMOHHBIX 3aJaHUH TI0 KypCcy «BpIciias MaremMaTukay. —
I'posnsrit, UIIL] I'THU, 2008.

5. CaunoB A. A. KparHbie, KpuBOJIMHEHHBIE U TIOBEPXHOCTHBIE HHTErpaibl. YueOHoe rocodue
o u3y4deHuio pasnena. — I'po3nsiit, UL TTHH, 2010.

6. CammoB A. A. Beiciias marematuka. YucioBbie v QyHKITMOHATBHBIE PSJIBL. Y 9eOHO-
MeTOoAUYEeCcKOoe nocodue no uzydeHuto paszaena. — ['posusiil, UL ITTHTY, 2013.

7. TauaeB A.M. ludpdepennmanbaoe ucunciaeHre GyHKINUN 01HOM nepeMeHHOM. — [ po3HbIit,
WIIL TTHH, 20009.

8. T'awaeB A.M. UHTerpanpHOe cuucieHne GyHKIuu ofHOU iepeMenHoi. — ['po3ubrit, UITL]
I'THH, 2009.

9. Maremarnueckuii ananmu3 u AuddepeHnnanbHbIe ypaBHEHUS. 3a0a9l U yITPAKHEHHS
[DnexTponHbIit pecypc]: yueonoe mocooue/ B.B. Biacos [1 ap.].— DIeKTpOH. TEKCTOBBIE
nanHbie.— MockBa: MaTepHeT-YHuBepcurer Undpopmanmonnsix Texnonoruit (MHTYUT),
At [Tu Ap Memua, 2020.— 375 ¢.— Pexxum goctyna:
http://www.iprbookshop.ru/97549.html. — 3BbC «IPRbooks

10. MaromaeBa M. A., UcaeBa JI.M. IIpakTukym 1o BeICIICH MaTeMaTHuke, 9acthb 1,2,3. —
I'po3ueiii, 2019.

HNHTepHeT pecypcnbl

=

Caiir xadenpsl https://vpmipit.ru/
2. https://edu.ru/

9. MarepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCIUIIUHbI

3a xadenpoii «Briciias MaTeMaTHKay» B TJIABHOM y4eOHOM KOPITyce 3aKpETUIeHbI JIEKITHOHHAS
aymutopus Ne 1-16, aynutopuu ans mpoBeleHHs TpakTuueckux 3aHsatuil NeNe 2-08, 2-27, 2-29,
2-31, 2-33, 2-35, GOJNBUIMHCTBO M3 KOTOPBHIX OCHAIIEHO TabmUIamMu, rpaUuecKuM MaTepualioMm,
yepTexkamMH 10 JTUHEHHOU anre0pe, dIeMEeHTaM BEKTOPHOW anreOpbl, aHAIUTUYECKOW TeOMETpHH,
g depeHnaTbHOMY UCYUCIEHUI0 (YHKIMA OJHON MEpPEeMEHHOM, MHTETpaIbHOMY HMCUYHUCICHUIO.
Ha xadenpe umerorcs uHTEpakTUBHAS TOCKA M AUATIPOEKTOP.
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CocTaBuTeinb

3aBenyromuit kadenpoit
«BpIcmas v MpUKIIaaHAs MaTEeMaTHKa

COI'/TACOBAHO:

3aBenyromuii kadeapoit

QHH\/\/\(
«BpIc1Iasd 1 NpUKIIaIHas MAaTEMaTUKa»
- i ,
3aBenyrouuii kapenpoit «IxkcnepTusa, ynpanieHue B

HCABHXXHUMOCTBIO U TEILIOra30 CHA0KEHHECY

I'ayaeB A.M.

['ayaeB A.M.

Xanucos B.X
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Hupexrop JYMP

S

MaromaeBa M. A.
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