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1. He.]'[l/l H 3aJa4Y4 JUCIUIIJINHBI

Maremaruka BJISE€TCS CPEICTBOM PELIEHUS NMPUKIAJHBIX 3a7ad U YHUBEPCAJIbHBIM SI3BIKOM HAyKH, a
TaK)XKe 4acThIo 00IIeH KyabTyphl yesioBeka. [loaromy MaremaTuueckoe 0Opa3oBaHHE CIEAyeT pacCMaTpUBaTh
KaK BXHYIO COCTaBJIAIONIYIO ()yHJAMEHTAIBHOM MOATOTOBKH OaKalaBpOB.

Heabro MaTremMaTHdeckoro oOpa3oBaHHs OakamaBpa SBIIETCS: OOy4eHHE CTYAEHTOB OCHOBHBIM
MOJIOKEHUSIM M METOJaM MaTeMaTHKH, HaBblKaM IIOCTPOEHHUS MaTeMaTHYeCKHUX J0Ka3aTelIbCTB IIyTEM
JOTMYECKUX PACCYKICHUH, METOJaM pelleHus 3aJad. OTOT Kypc BKJIIOYAeT JIMHEHHYIO anreodpy,
AQHATTMTHYECKYIO TEOMETPHIO, MU hepeHInaTbHOe HCUUCIeHre (PyHKIUNA OHOM U HECKOJIBKUX MEPEMEHHBIX,
MHTETPATBHOE UCUHCIICHUE, TU(PepeHINaTbHBIC YPABHEHHUS, YUCIOBBIC M (DYHKIINO HAIBHBIC PS/IbI, KPATHBIE,
KpUBOJIMHEWHbIE W TIOBEPXHOCTHBbIE HHTETpalibl, OCHOBbI TEOPUU BEPOSITHOCTEM U MaTeMaTU4ecKOu
CTaTUCTUKU. B TEXHHMUECKOM YHUBEPCHUTETE OH SIBJIIETCS 0a30BBIM KypCOM, Ha OCHOBE KOTOPOIO CTYIEHTHI
JOJIKHBI U3y4yaTh Apyrue pyHIaMeHTalbHbIe TUCIUILIMHBL, KaK (U3UKa, a TaKke oOlIue npodeccruoHalbHbIe
U CHelMalIbHbIE TUCIUILINHBL, TPEOYyIOLe XOpOoIIel MaTeMaTHueCcKOi MOrOTOBKH.

Bocrnutanue y cTyIeHTOB MaTeMaTHUECKON KylIbTypbl BKIIOYAeT B ceOs MOHMMAHHE HEOOXOAUMOCTU
MaTeMaTHYeCKOW COCTaBJISIONIEH B 0O0IIe MoAroToBke OakajiaBpa, BBIPAOOTKY MPEICTABICHHN O POJHU
MaTeMaTuKnu B COBpeMeHHOﬁ OUBUJIN3AallM U B MI/IpOBOI\/’I KyJIbTyp€, YMCHUC JIOTUYCCKHU MBICIINTD,
OTepUpOBaTh aOCTPAKTHBIMU OOBEKTAMU U OBITH KOPPEKTHBIM B YIOTPEOJICHUH MaTeMaTHUYECKUX MOHITUH U
CHUMBOJIOB JJI BBIPAXKCHUSA KOJTMYCCTBCHHBIX U KAUCCTBCHHBIX OTHOIIIEHUH.

Maremarnueckoe oOpazoBaHue OakajiaBpa AOHKHO OBITh HIMPOKUM, OOIIMM, TO €CTh JOCTATOYHO
¢byHnameHTanbHbBIM. DyHIAMEHTATBHOCTh MAaTEMAaTUYECKON MOATOTOBKHM BKIIOYAeT B ceOs J0CTATOUHYIO
OOITHOCTh MaTeMAaTHYSCKUX IOHATHH H KOHCTPYKIIMH, OOCCIICUYMBAIONIYI0 IIUPOKHHA CICKTP WX
MIPUMEHHUMOCTH, TOYHOCTh POPMYITHPOBOK MATEMATHYECKUX CBOMCTB U3y4aeMbIX 0OBEKTOB.

B mpenogaBaHuM MaTeMaTHKH cienyeT OOeCIeYUTh pealln3alliio coYeTaHusl (QyHIAaMEHTAIbHOCTH H
npodeccnoHaTbHON HarpaBiieHHOCTH. C 3TOH 1eNbl0 B JOTOJHHUTENBHYIO JTUTEPATypy BKIIOUEHBI ydeOHBIC
nmocobust ¥ y4eOHMKH C MPUKIATHBIMU (TIpOo(eCCHOHATBHBIMH) 3aJa4aMH, B TOM YHCJIE€ TOJITOTOBICHHBIC
MperoiaBaTeNisiMi  Kadeapbl; KpOME TOTO, MpPEIIojaracTcs, YTO IperojaBareib paccCMaTpUBacT CoO
CTY/ICHTaMH MPUKJIaTHBIC 33]]a9H, WILTFOCTPUPYIOLIUE IPUMEHEHNE MAaTeMaTHIECKUX METOI0B K MX PEIICHHUIO.

3anaqeifl HU3YyUYCHUA JUCHUIIIINHBI ABJIACTCA 06y‘l€HI/Ie CTYACHTOB OCHOBHBIM MaTEMaTUYCCKUM METOJAaM,
HUX 3HAKOMCTBO C pa3JIMYHBIMU MPUIIOKCHUAMHA 3TUX METOAOB K PCUHICHUIO MPAKTUYCCKUX 3aJa4d, ACjaas IIpu
OTOM YyIlOp Ha T€ pa3aciibl MaTEMAaTUKH, KOTOPBEIE B COOTBECTCTBUU C y‘IC6HBIMI/I IIaHaMu HMCIOT Ba*XHOC
3HAa4YCHUC I TOIrO UM MHOI'O HpO(I)I/IJ'IH IIOArOTOBKH CIICHUAJINCTOB.

2. MecTO JUCHUILIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

MaremaTka OTHOCUTCA K 00si3aTenbHOM yactu brnoka 1 yueOGHoro mimana. OCHOBOH OCBOECHHMS
JAHHOM y4eOHOM AMCLUIUIMHBI SBISETCS LIKOJBHBIA Kypc MaTeMaTHKH. DJIEMEHTbl HEKOTOPBIX pa3esioB
MaTeMaTUK{, U3y4aeMbIX B By3e (JIHMHEIHas anredpa, audpQepeHraabHOe U MHTErpalbHOE HWCUUCICHUS
(GYHKIMM OJHOW TEpEeMEHHOH, aHAIMTUYECKas T€OMETPHs), 3AJI0KEHBI B HIKOJIHHOM Kypce MaTeMAaTHKH;
3HAaHUE ITHX JIEMEHTOB 00513aTEIbHO KaK /I yriIyOlIEHHOTO N3yUeHHsl YKa3aHHbIX Pa3/ielloB MaTEeMaTHKH B
By3€, TaK M JUI1 OCBOEHHUS TaKUX pa3fesoB, M3y4e€HHE KOTOPHIX IMPEeIyCMOTPEHO TOJBKO B BbICIIEH
MaTematuke (auddepeHnnanbHoe UcuucieHne QyHKIUI HECKOJIbKUX MepeMeHHbIX, AuddepeHnnanbHble
yYpaBHEHHUs, YUCIOBble M (YHKIMOHAIbHbBIE Psi/ibl, BBIUMCIEHUE YUCIOBBIX XapaKTEPUCTHK CIydalHBIX
BEJIMYUH, UCTIOJIb30BAHNE MaTEMATUYECKUX METOJIOB 00pabOTKH CTATUCTUYECKUX JAHHBIX U JPYTHE).

JlaHHas JAUCLUIUIMHA SBISETCS MPEIIIECTBYIOUIEH JUIs CIEQYIOIIMX €CTECTBEHHOHAYYHBIX U
oOmienpodeccuoOHaNbHBIX YU€OHBIX NUCIMILUINH, MPETyCMOTPEHHBIX B YUEOHBIX IJIaHAX CIEeHUAIbHOCTEH
HanpasieHus: «CTpOUTENbCTBO»: HH(POPMAIIMOHHBIE TEXHOJIOTHUH, (PU3UKA, HHXXEHEPHAss M KOMIbIOTepHast
rpaduKa, MEXaHHKa: TEOpeTHYEecKas MEeXaHUKa, MEXaHWKa >KMJIKOCTH U rasa, TeXHHUYECKas MEXaHUKa,
WH)KEHEPHbIE M3bICKaHHs B CTPOUTENBCTBE: MHKEHEpPHAasi T€0JIOTUSI M Ie0/Ie3usl, CTPOUTENIbHAS MEXaHMKa,
ANIEKTPOTEXHUKA U AIEKTPOCHAOKEHHUE. 2



3. TpeOGoBanus K pe3yabTaTaM OCBOEHUS THCHUIIMHBI

W3yuenne 1aHHON TUCIMIUIMHBI TOJDKHO COJICHCTBOBATH MPHUOOPETEHUIO BHITYCKHUKAMH MTPOTPAMMBbI
OakanaBpuaTa CICIYIOIUX YHHBEpcadbHBIX kKommereHIni (YK), obmenpodeccnoHaIbHBIX KOMIETSHIIUN
(OIIK) 1 MHAMKAaTOPOB UX JIOCTHXKEHUS.

- CIOCOOHOCTh OCYIIECTBIISATh MOMCK, KPUTHUECKUH aHAM3 U CHHTE3 MH(pOpMAIHU, TPUMEHSITh CH-
CTEMHBIN MOJIX0]1 Ui pelieHus nocraBieHHbIx 3a1ad (YK-1);

- BBIOOp MH(OPMAIMOHHBIX PECYPCOB /ISl MOWCKAa MH(OpPMAIMKA B COOTBETCTBHU C IMOCTaBICHHOM
3amauent (YK-1.1);

- OLICHKAa COOTBETCTBUS BBIOPAaHHOTO MH(POPMAIIMOHHOTO pecypca KPUTEPHSIM MOJIHOTHl U
ayrentuuHoctH (YK-1.2);

- cucTeMaTh3anus 0OHapyKeHHOW HH(POPMAIIH, TTOJTYYeHHOH U3 pa3HBIX HCTOYHHUKOB, B COOTBETCTBUH
¢ TpeboBanusaAMH U ycaosusimu 3agauu (YK-1.3).

- CIIOCOOCH pemaTh 3a/1a4u IpoPecCHOHATBHON NesITeTLHOCTH Ha OCHOBE MCIIOJIb30BAaHUS TEO-
PETHYECKUX U NMPAKTUYECKHX OCHOB €CTECTBEHHBIX U TEXHUUYECKUX HAYK, a TAK)KE€ MaTeMaT UYECKOTO
anmapata (OIIK-1);

- IpeacTaBieHne 0a30BbIX JUIs TPpo(decCHOHANBbHON chepbl PU3NYECKUX MPOLIECCOB U SIBIICHUHN B BUJIE
MatemaTuueckoro(ux) ypasHenusi(it) (OITK-1.4);

- BBIOOp 0a30BBIX (PU3MYECKUX W XUMUUYECKMX 3aKOHOB JJIsi pelieHus 3a7ad mpodeccroHambHOM
nestensHocTH (OITK-1.5);

- pellleHue MHXKEHEPHBIX 3aJjad C IOMOIIbI0 MaTeMaTHYeCcKOro ammapara BEKTOPHOU anre0psl,
ananmuTtaeckoit reomerpun (OIIK-1.6);

- pellleHHe YpaBHEHUH, OMHMCHIBAIOIIUX OCHOBHbIE (PM3MUYECKUE MPOLIECCHl, C MPUMEHEHHUEM METOJI0B
TUHEWHOHU anreOpsl 1 MateMatnueckoro ananuza (OI1K-1.7);

- 00paboTKa pacyeTHBIX U IKCIIEPUMEHTAIBHBIX JaHHBIX BEPOSTHOCTHO-CTATUCTUYECKUMU METOJIaMU
(OIIK-1.8);

- pelIeHre HHXEHEPHO-TeOMETPHUECKUX 3a1a4 rpadpudeckumu criocodamu (OIIK-1.9).

oowexynomypHvie mamemamuuecxkue komnemenyuu (OMK):

- CIOCOOHOCTH TIPHOOpETaTh HOBBIC MATEMATHUECKIE 3HAHUS, UCTIOJIb3Ysl COBPEMECHHBIC
obOpasoBatenbHbIe U HHPopMaIoHHbIe TexHoJoruu (OMK-2);

- YMEHHE YHTATh M aHATM3UPOBATh YUCOHYIO  HAYYHYIO MATEMaTHUECKYIO JJUTEPATYPY, B TOM
YHuCJie ¥ Ha UHOCTpaHHOM si3bike (OMK-6).

npogheccuonanvrvie mamemamudeckue komnemenyuu (IIMK):

- BJIQJICHHE METOJaMH aHaJIu3a U CHHTE3a U3ydaeMbIX siBjeHu# u npoueccos (ITMK-2);

- YMEHHUE COCTaBJISTh MAaTEMAaTUYECKHE MOJIENIM TUOBBIX MPO(deccHoHabHBIX 33a]1a4 U HaXO0 IUTh
HauOoJiee paroHaIbHbIe crtocoObl uX pemenuit (IIMK-3);

- YMEHHE MPUMEHSATh aHATMTUYECKHIE U YHCIEHHBIE METOIbI PEIICHHUS TOCTABICHHBIX 33/1a4 C
HCII0JIb30BaHHMEM TOTOBBIX NMporpaMMHbIX cpeacTs ([IMK-4);

- BIIQJICHHE METOJIaMU MaTeMaTH4eCKOi 00paboTkH sKkcriepuMeHTanbHbIX AaHHbIX ([IMK-5).



4. O0béM IMCUMIJIMHBI M BUABI Y4eOHOIl padoThl

Tabmuna 1
Bceero, 4 Pa30uBKka no cemecrpam
Buabl yuedHoii paboThI 0PO 300 O®O (B HENENO), 4 3P0 (mo cemectpam),
1 2 3 1 2 3
240 56 108 68 64 24 16 16
KonrakTHasi pabora (Bcero)
B Tom uucne:
JTeKITIH 102 24 36 34 32 8 8 8
[IpakTueckue 3anstus (113) 138 32 72 34 32 16 8 8
Cawoctosrerbnas padora | 5y | 4q) 86 | 66 76 | 156 | 164 | 92
(BCero)
B Tom uucne:
TEMBI JIJISl CAMOCTOSITEITHHOTO
I 180 412 70 50 60 156 164 92
BEBITIOJTHEHUE TMCBMEHHO N
CaMOCTOSITEJIbHOM pabOThI 48 - 16 16 16 - - -
(CP)
Bun oTu€THOCTH: 3K3. 3K3. JK3. JK3. JK3. 9K3.
Odmas BCero B uacax 468 468 194 134 140 (180 180 | 108
i L [BC€ro B 3at. e, 13 13 5 4 4 5 5 3




5. Copep:xanue TUCHUNIMHBI

5.1. Pa3menbl AUCHUATUTHHBI U BUABI 3aHATAN

Tabmuna 2
e HaumenoBanue paszaena nucuumuiniel | Yacel iekuuoHHbIX | Yackl mpaktuye- | KMToro
110 CEMECTpaM 3aHATHI CKHMX 3aHITUU 4acoB
1 cemecTp
Bcero: 36 72 108
1 Jluneiinas anrebpa 8 12 20
2 |DneMeHThl BEKTOPHOU airedpsl 6 10 16
3 |A”HasiuTHYECKasi TEOMETpUs 6 10 16
4  |Teopus npenenon 8 16 24
5 }lnq)(l)epueHuHanbHoe HCUHCIIeHHE 3 24 32
(b yHKIIMI OJTHOM epeMEeHHOU
2 cemecTp
Bcero: 34 34 68
6 }lnq)(l)epueHuHaﬂbHoe HCUYHCIICHUE 10 10 20
(hyHKIIMI HECKOJIBKUX TIEPEMEHHBIX
7  |AHTEerpanbHOE MCYUCIICHHE 14 14 28
8  JuddepennuanbHble ypaBHEHHS 10 10 20
3 cemecTtp
Bcero: 32 32 64
9 |Panwl 10 10 20
10 KpatHble, KpUBONMHENHBIE U TOBEPX- 14 14 8
HOCTHBIC HHTETPAJIbI
1 OCHOBBI TeopuH BEPOSITHOCTEN U Ma- 3 3 16
TEMATHUYECKOU CTATUCTUKHU
5.2. JleKlMOHHBbIE 3aHATHS
Tabnuna 3

NoeNe
n/m

HaumenoBanue paznena
JHUCLHHUILINHBI

ConeprkaHue pas3zaeiion

1 cemecTp

Jluneiinas ajredpa

Onpenenurenu 2-ro v 3-To MOPsIKa, UX CBOMCTBA. MUHOpP U airedpandecKoe
NOTIOTHEHHE 3JeMeHTa omnpeaenutens. [lonstue o0 ompenenurene n- ro
nopsifika. Pemenue cucrem JIMHEMHBIX ypaBHeHHME wmeToioMm Kpamepa.
[lonarue o matpuie. ClokeHue, yMHOKEHHE MATPULl. Y MHOKEHHE MaTpuL]
Ha YUCIJI0. YMHOXKeHue ByX MaTpull. OO0paTHas MaTpuiia. MaTpuuHas 3aruch
U MaTPUYHOE pEeIlleHUE cucTeM ypaBHeHui. Merton ["aycca pereHus cuctem
TMHEHHBIX YpaBHEHUH.

JJIeMeHTbI BEKTOPHOI

aJredpnl

Bekropnas anreopa. [Tonstue Bekropa. JIMHEHHBIC ONepaliiy HaJl BEKTOPaMH.
[lonsiTue JUHEHHON 3aBUCUMOCTU BEKTOpOB. JIMHEWHass 3aBUCHUMOCTH,
BEKTOPOB Ha IJIOCKOCTU. ba3uc Ha mmockoctu. [Ipoeknus Bekropa




Ha ocb. CKaJlsipHOE, BEKTOPHOE, CMEIIAHHOE IIPOU3BEJIEHUS BEKTOPOB U HX
cBoiicTBa. Hampasnsitomue KOCHHYChl BEKTOPOB. I'€oMeTpUYecKUil CMBICI
BEKTOPHOI'O U CMEIIAHHOTO MPOU3BEIECHUM BEKTOPOB.

AHAJIUTHYECKASA
reoMeTpus

AHanuTHYeCcKas TeOMETpUs Ha IUIOCKOCTU. Pa3nuuHble ypaBHEHMS NPSAMOM
nmuHUKM. Touka nepecedeHus! ByX HPSIMBIX, YTOJI MEXAY IBYMs MNPSIMbBIMU.
KpuBble BTOpOro mnopsika: OKPYKHOCTb, 3JUIMIIC, runepOoia, mapadouia.
YpaBHEHHE IUIOCKOCTH, IPOXOIALIECH Yepe3 JaHHYIO TOUKY IIEPIEHIUKYJIIIPHO
nmaHHOMY BekTOpy. O0lee ypaBHEHHE IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH B
OoTpe3kax. PaccTossHME OT TOYKM 10 MJIOCKOCTH. YTOJI MEXKIY IUIOCKOCTSAMMU.
YcnoBus NapajuieIbHOCTH U MEPIEHIUKYIIPHOCTH IulockocTel. [Ipsamas B
npocrpaHcTBe. KaHOHMYECKOE M IapaMeTpUYECKUE YpPAaBHEHHUS IPSMOU B
[IPOCTPAHCTBE. YIOJ MEXAYy HpsAMBIMA B IIPOCTPAHCTBE. Y CIOBUSA
apaJICIbHOCTH M NEPHEHAMKYJIIPHOCTH MNPAMOM M IUIOCKOCTH. Touka
repeceyeHust NpsiMol M miiockocTd. [loBepxHocTH 2-rO mopsdaka U MX
KAaHOHWYECKHE YPaBHEHMSIM: SJIJIUIICOU[BI, TUNEpO0JIOuabl, Napabdoouabl,
LIMHAPBI 2-T0 NMOPSIJIKA; KOHYC 2-T0 MOopsiaKa.

Teopus npenesion

[Ipenen pyHkumm opu x > - X x > K x * Xo, 0eckoHEeUHO 00bIIKe QYHKIMH U
UX CBSI3b ¢ OECKOHEUHO MaJIbIMU. OCHOBHBIE TEOPEMBI O ... ....

. . v .o~ 0Ox
npeaenax. PackpeiTie HeonpeaeleHHoCTer Buga —, —. IlepBriil 1 BTOpoi 0
X

«3ameuaTenbHbley Tpefenbl. CpaBHeHHME OECKOHEYHO MaiblX (YHKIIHM.
OnHocTopoHHUE Tpenensl. GyHKIMUA. beckoHewHO Masibie QYHKIMH W UX
cBoiicTBa. beckoHeuHo Mainble (yHKIMHU U OECKOHEUHO OoJiblne GYHKIUU U
X CBA3b C OeckOoHeYyHO MaybiMH. [lepBblii M BTOpOil «3aMedaTeabHBIE»
npenensl. [lonsartue HempepbiBHOCTH (yHKIMH. TOUkHM pa3pbiBa, MX Kiac-
cubuKalus.

/Inddepennuanbuoe
ucyucjeHue pyHKuuin
OIHOM MepeMeHHOM

[Tpou3BoOIHBIE OCHOBHBIX AJIEMEHTApHBIX (GYHKIUN. [Ipon3BoIHAs CIIOKHOM
¢yakuun. [lpowsBomnas GyHKIMM, 3amaHHONW mapameTpuuecku. [ud-
(depeHunan QyHKIUH, €ro reOMETPUYECKHIl CMBICT U HCIOJIb30BAHUE JUIS
MpuOMMKEHHBIX BhrunciaeHuil. [Ipasuio JlonuTans u ero UCHoab30BaHUE TS
packpbITusi HeompeneneHHocTeil. MccrnenoBaHue QyHKIMM C MOMOILBIO
IPOU3BOIHOM: HAXOXKJIEHUE €€ HIKCTPEMYMOB, HAaHOOJIBIIIEr0 U HAUMEHBIIIETO
3HAUEHUN Ha 3aJaHHOM OTpe3ke. AcuMITOThl rpaduka (yHkuuu. OOmas
cxeMa ucclie[JoBaHus GyHKIUU U ocTpoeHus e€ rpaduka.

2 ceMmecTp

DYHKINHA HECKOJIBKHX
nepeMeHHbIX

3amaun Ha HaXOXKJCHHE U MOCTpOeHHe 001acTu onpeaeneHus QYHKINH ABYX
nepemeHHbIX(D/II1). [Ipenen u HenpepbIBHOCTH (GYHKLNHU ABYX IEPEMEHHBIX.
3ajauu Ha HaXOXJACHHE YAaCTHBIX MIPOU3BOAHBIX]-r0 MOpANKA, CIIOXKHOU
¢byHkMM. 3aAayd Ha BBIYUCIICHHUE NPUOMIDKEHHBIX 3HAUYCHUN 3aJaHHBIX
BBIPDOKCHUI C HMCMOJb30BaHKeM mosHoTOo auddepennuana OJII1. Pemenue
3anau Ha uccnenoBanue O/ Ha sxkcTpeMyM, U HaXOkKIeHUE HAMOOIBIIIETO U
HaMMEHbIIIEro 3HayeHuWd. HaxoxaeHune mNpoU3BOAHOM MO 3aJaHHOMY
HalpaBjeHut0. PemeHue 3agay Ha HKCHOIB30BaHUME METOJA HAUMEHbIIHUX
KBaJIPaToB JUIsi 00paOOTKH SKCIIEPUMEHTAIBHBIX TAHHBIX.

NHuTerpajibnoe
HCYHUCIeHHe

OCHOBHBIE METOJBI MHTETPUPOBAHUS: HEMOCPEICTBEHHOE MHTEIPUPOBAHMUE,
METOJ] OJIBEACHUS MO 3HaK AuddepeHuana, MeTo ]l 3aMEeHbl IepeMEHHOH,
METOJ] MHTErpupoBaHus No yactaM. KommiekcHble uncna. Anrebpanyeckas
(dopMma 3amucu KOMIUIEKCHOTO 4Mciaa. Moayiab U apryMeHT. JleWcTBus Haj
KOMIUIEKCHBIMU 4MCIaMH. TpUroHOMeTpudeckas M ToKaszaTeiabHas (OpMBI
3aIlMCU KOMILIEKCHOro uucia. @opmyna Myaspa- Jlamiaca. MHOTOWIEHBI.

PaznoxeHne MHOTOYICHA Ha JIMHEHHbBIE U KBa/I-




paTHble MHOXHTENH. VHTErpupOBaHME pPALMOHAIBHBIX JpoOel. Tumbl
mpocTedmmx ApoOeil M MX HMHTerpupoBaHue. VHTErpupoBaHHE paIvo-
HAJIBHBIX JIpo0eil METOJOM pa3joKeHUs Ha mpocreimme apoou. MHTerpu-
pOBaHME MPOCTEHUIINX WPPALMOHAIBHBIX (YHKUMHA. VHTErpupoBaHue TpHU-
TOHOMETPUYECKUX (YHKIUI, YHUBEpCaJbHAas TPUTOHOMETpPUYECKas TMOJI-
CTaHOBKa. BpIuncieHne omnpenenéHHOro MHTErpaiga ¢ MOMOIIbI0 (HopMyIbl
Hrrotona-JleliOnuma. 3aMeHa MepeMEHHONW B ONpeAeNEHHOM WHTErpale.
VHTEerpupoBanue 1o 4acTsaM Uil OnpenenéHHoro unrerpania. [lpunoxkenns
ONPEEeIEHHOTO0 MHTETpaia: BBIUMCICHHUE IO IIOCKUX (Uryp, JJIMHbI
nyru KpuBod, o0bemoB Ten. HecoOcTBeHHble uHTErpanbl. Boruucienue
WHTETPAJIOB C OECKOHEYHBIMH T'PAaHUIIAMH M HHTETPATIOB OT Pa3pbIBHBIX

(byHKINH.

udpepenuuaibHbie
YPaBHEHUS

YpaBHEHMS C pa3lesAIOIUMUCA EPEMEHHBIMH, OJHOPOJHbIE U JIMHEIHbIE
ypaBHeHus 1-ro mopsaka. Juddepennuanbupie ypaBHEHUS 2-To MOpsAKa.
[Ipocreiiinie ypaBHEHUs, AOIMYCKAIOIIUE MOHMXEHUE Mopsaka. JInHelHbie
muddepeHnnanbabie ypaBHEHUsT 2-ro Topsiika. JIMHEWHbIe OJHOPOAHBIE H
HEOJHOPOAHbIE ypaBHEHUS. JIuHelHble nuddepeHnnaibHble ypaBHEHUS C
[MOCTOSIHHBIMHM KO3 pUIIMeHTaMU. Pelienrne oJHOPOIHBIX U HEOJHOPOIHBIX
muddepeHnanbHbIX YPAaBHEHHH € MOCTOSTHHBIMU KOA(hQHUITIEHTaMU € TIPaBO
4acThIO CIIEIMATIBLHOTO BUJIA.

3 cemecTtp

PanbI

Uucnoseie psabl. CxoauMocTs M cymma psana. OCHOBHbIE CBONCTBA CXO-
nsmmxcs psagos. HeoOxoaumoe yciaoBue CXOAMMOCTH 3HAKOTIOJI0KUTEIHHOTO
psna. Teopembl cpaBHenus. [lpusnaku J[lamambepa, Komm. 3nHakoue-
penytouuecs psaabl. [pusnax Jleitouuna. [lonstue o pyHKIIMOHATBEHOM psife.
Crenennsle psabl. IHTepBan u paaunyc cxonumoctu. uddepenunpoBanue u
UHTErpUpoBaHue psaoB. Popmynsl Makiopena u Telnopa. Pasznoxenue
(YHKIMA B PSIIBL.
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JIBoiiHOM,
KPHUBOJIMHENHbIH,
MOBEPXHOCTHbIE
HHTErpaJjbl

JIBOIHOU MHTETpaj, €ro CBOMCTBA M BBIYUCIIEHUE CBEICHUEM K TTIOBTOPHOMY.
[ToHsiTHE O TPOMHOM MHTErpasie. 3aMeHa MePEMEHHBIX B KPATHBIX HHTETpajax.
KpuBonuHeiiHble MHTErpaibl, KX CBOMCTBA U BhIUMCIIeHHE. [[0BEpXHOCTHBIE
uHTerpanbl. [IpuiioskeHnss KpaTHBIX, KPUBOJIMHEWHBIX M MOBEPXHOCTHBIX
MHTETPaJIOB.

11

OcHOBBI TEOPHH --
BEPOSAATHOCTEN U
MaTeMaTH4YeCKOM
CTATUCTHKHU

OO61ue nmpaBuiIa KOMOMHATOPUKKU: MIPABUIIO CYMMBI, IPaBUIJIO TPOU3BEICHHUS.
Pa3menienus, nepectaHoBKH, coueTanus. CiydaiiHble COOBITUSI U OTepaluu
Haa HUMU. HecoBmectHble coObiTust. [lonHast rpymna nonapHo HECOBMECTHBIX
coobiTuii.  Kiaccuueckoe — ompemeneHue — BeposiTHOCTH.  CBOHCTBA
KJIACCUYECKOW BEPOSITHOCTU. YCJOBHAs BEPOSTHOCTh. Dopmysna MOJHOU
BeposiTHocTH. Dopmyna baiteca. [loBropHbie HcnbITaHuA. buHOMHUANBHOE
pacnipenenenue. @opmyna bepuymnu. HauBeposrtHeiiniee 3HaueHuE YHCIIa
nosiBieHus coobiTus. JIokanpHas Teopema MyaBpa - Jlannaca. Pacnipenenenue
[lyaccona. IlonmuHomumanbHOe pacnpenenenue. CiydaiiHas BeJIWYHUHA.
Oynkuus pacnpenenenus. CoiictBa GyHKIMH pacnpeneienus. J{uckpernoie
U HeIpephIBHbIC CIy4aiiHble BenWYMHBL. [LIoTHOCTH pacmpeneneHus, e€
cBoiictBa. HopmanbHbIil 3aKkoH pacmipenenenus. HeszaBucumble ciaydaiiHbIe
BEJINYUHBI. UYucnosbie XapaKTePUCTUKHU CIIy4YailHbIX BEJIMYMH.
Matematuueckoe oxxkugaHue, e€ cpoictBa. Koapduument koppensinuu, ero
cBoiicTBa. OCHOBHbIE TOHATHSA MAaTEMaTHYE€CKOW CTATUCTHKU: BBIOOpOUHAs
COBOKYITHOCTb, = T€HEpalbHas  COBOKYMHOCTb, TIOBTOpPHas  BBIOOpKa,
0ecroBTOpHAsE BBIOOpPKA, OTHOCUTENBHBIN TMOKa3aTelb BBIOOPKH. Ommbka
perpe3eHTaTuBHOCTH. | 'eHepanbHas cpeHsisi, BRBIOOpOUHas CpeaHss. Y CTOHYUBOCTD
BI)I60pO'{HI>IX CpCAHUX. I[OBepI/ITGHLHLIG HWHTEPBAJIbl U1 OLICHKU MaTEMATHYCCKOI'O
OXXUAAaHUS HOPMAJIBHOI'O pacCHpCACICHUS. OLICHKa BCPOATHOCTH (6I/IHOMI/IaHLHOF (6]

paCHpeZ[eJ'ICHI/IH) 10 OTHOCHUTEIbHOU YyacToTe. CTaTucThye-




| ckoe pacnipenenenue BeIOOpKH. [10NMIoH 4acToT, THCTOrpaMMa 4acToT.

5.3.

JIaﬁopaTopm,le 3aHATHUSA HE NPEAYCMOTPEHLI

5.4. TlpakTHYecKkHe 3aHATHUS
Tabnuua 4

NeNe
n/n

HaumenoBanue paszaena
JUCHUILINHBI

Conepkanue pazzaena

1 cemectp

Jluneiinas ajaredpa

Brruucnenue omnpeaenurenceil. PemieHne cucrteM JIMHEWHBIX YpaBHEHUH
metosioM Kpamepa. Crnoxxenue u ymHoxeHue Marpui. Haxoxzaenue o0-
paTHOM MaTpulbl. PenieHue cUcTeM ypaBHEHHHM MAaTpUYHBIM METOJOM H
meToaoM ["aycca.

JyieMeHTHI BekTopHoii
aJredpbl

Pemienne 3ama4 Ha HAXOXKJIEHHWE KOOPAUHATHOW (hOPMBI 3alIUCH BEKTOPA,
€ro JJIMHBI, ONPENEICHUS MX B3aUMHOIO PACIOJIOKEHHS BEKTOPOB Ha
[UIOCKOCTH W B IMPOCTPAHCTBE. BhIUHCIIEHHE CKaISPHOIO MPOU3BEIACHHUS
BEKTOPOB, HAXOXJICHHE YCIOBUS HMX TMEPIECHIUKYIIpHOCTH. CKaJIspHOE
MPOU3BENICHHE JBYX BEKTOPOB, YCIOBUE MEPHEHIUKYISIPHOCTH BEKTOPOB.
BekTopHOE M CMEIIaHHOE MPOU3BENICHHS BEKTOPOB U UX T'€OMETPUUECKHIT
cMbIci. [IpuioskeHrne BEKTOPHOTO U CMEIIaHHOTO NMPOU3BEACHUN BEKTOPOB
1Sl pENIEHUSI TEOMETPUYECKUX 3a/1a4

AHaJTUTHYECKAS
reoMeTpust

AHQJIUTUYECKAs] TEOMETPUSA HA MNIOCKOCTHU. Pa3nnunHble ypaBHEHUS IPIMOK
nmuaun. [lepexoa oT oaHOrO BUIa (GOPMYINBI MPSIMONW K APYTOMY BHIY.
Touka mepeceueHus IBYX MPSMBIX, YTOJ MEXIY ABYMS psMbIMU. KpuBbie
BTOPOTO TOPSIKA: OKPYKHOCTb, JJUIHIIC, THUIepOoma, mapabosia. Bumsr
YpaBHEHUH INIOCKOCTH: YPABHEHHE INIOCKOCTH, TPOXOAIIEH Yepe3 TaHHYIO
TOYKY MEPIICHIUKYIISIPHO JAHHOMY BEKTOPY; 00IIee ypaBHEHHUE ITIOCKOCTH;
YpaBHEHHE IIJIOCKOCTH B OTpEe3Kax. 3aJadyd Ha MOCTPOEHHUE IJIOCKOCTH,
BBIUHMCIICHUE PACCTOSAHHUS OT JAHHOW TOYKH JI0 IJIOCKOCTH, YIJia MEXKIY
[UIOCKOCTSIMH.  YCIIOBUSL MapaJUIEIbHOCTA W NEPHEHIUKYIIPHOCTH
ockoctei. [Ipsimas B mpocTpancTBe. KaHOHMYECKOE M TapaMeTPUUYECKUE
YpaBHEHHUSI MPSIMONW B MPOCTPAHCTBE. YTOJd MEXKIYy IHpsSMbIMU B
[IPOCTPAHCTBE. Y CIIOBUS MapaJUICIbHOCTH U MEPIEHAUKYISIPHOCTH MPAMO
1 TiockocTu. Touka nepecedyeHus: npsiMo u mnockoctu. [loBepxHocTu 2+
ro TMmopsika ¢M HUX KAHOHUYECKHE YpaBHEHUSIM:  DIUIAICOUJbI,
runepOoonibl, MapaboJouIbl, MWIMHAPHI 2-TO MOPSAKA; KOHYC 2-TO
MOpsIKA.

Teopusi npenesoB

[Ipenen ¢ynkuuu. beckoneuno Masble PyHKIMU U UX CBOMCTBa. becko-
HE4YHO OoJblIe GYHKIIMU U UX CBSI3b C OECKOHEYHO MallbIMU. Packpbi-

0 pa
THE HEOIIPEACIICHHOCTEH BHUAa —ﬂé—._Baz[aqH Ha packpbITHE Bcex 7 He- (
orpeneNéHHOCTer. Perenre 3a1a4 Ha HaX0XK/ICHUE MPEIEIIOB C MIOMOIIBIO
MEPBOTO U BTOPOTO «3aMeuyaTeIbHbIX» MpeenoB. CpaBHEHHE OECKOHEUHO
manbix GyHkiui. [lonarue HenpepsIBHOCTH QyHKIKUU. OTHOCTOPOHHHE
npenensl. CBoCTBa PYHKINN, HEMPEPHIBHBIX HA CETMEHTE:
OTPaHUYEHHOCTD, CYIIIECTBOBaHKME HAaNOOJIBIIETO U HAUMEHBILIETO 3HA-
YEHHI, TPOMEKYTOYHbIE 3HaUeHUs. TOYKH pa3pbiBa, X KIACCHPHUKAIHUS.

JudppepenuuaibHoe

HCYHCIeHHEe PYHKIUIA

[Tpon3BoHBIE OCHOBHBIX 3J1€MEeHTAapHbIX GyHKIuiA. [Ipon3BoaHas coxxHoON
dbyaxmun. Juddepennman GpyHKINUN, €ro TEOMETPUIECKHUI CMBICIT H UCIIONh-

30BAHUC JIJIsA HpI/I6J'II/I)KéHHBIX BBIYMCIICHUH. HpaBI/IJ'IO JlonuTans 1 ero UCIojb-




O/IHOI NepeMeHHOoI

30BaHME AJISl PacKphITUSl HeompeaeneHHocTel. VccnenoBanue QyHKOHMU C TO-
MOMIBI0 TMPOU3BOJHON: HaXOKAEHHE €€ HKCTPEMyMOB, HauOOJBIIETO H
HavMEHbIIEro 3HaYeHNH Ha 3aJaHHOM OTpe3Ke. ACUMITOTHI rpadurka GpyHKINH.
3agaun Ha MccieoBaHle QYHKIUU U TOCTpoeHHe e€ rpaduka.

2-0ii cemecTp

DYyHKIUH  HECKOJb
KHX IlepeMEeHHbIX

3a7aun Ha HAXOXKJICHHME M MOCTPOCHHUE OOJIACTH OIpenesieHus] QyHKIUU
nByx nepemeHHbIX(D/IIT). Ilpenen m HenmpepbIBHOCTH (PYHKIMH JABYX
[EePEMEHHBIX. 3aJauyul Ha HAXOXKJIEHHE YaCTHBIX IPOM3BOJHBIX]-ro mo-
psiaka, CIOXKHOW (GYHKUMHU. 3a7adydl Ha BBIYHMCICHUE NPUOIMKEHHBIX
3HAUCHUH 3a/IaHHBIX BBIPAKCHUN C HCIOJIb30BaHWEM MOIHOTO audde-
pennnana O /II1. Pemenne 3anay Ha nccnenoanue O/II1 Ha sxkcTpemymMm, n
HAXOJKJCHWE HAMOOJIBIIET0 W HAaWMEHbIIero 3HadeHWid. HaxosxneHue
POM3BOJHOM 1O 3aJaHHOMY HalpaBieHMIO0. Pemenue 3amad  Ha
MCII0JIb30BAHUE METOJa HAaUMEHBIIHWX KBaApaToOB Uil 0OpabOTKH 3KC-
NepPUMEHTAIbHBIX JaHHBIX.

NHuTerpajsHoe
HCYHUCICHHE

OCHOBHBIE METOJAbl HMHTEIPUPOBAHUA: HEMOCPEICTBEHHOE HWHTETPHUPO-
BaHUE, METOJ IMOJBEIEHUs MOJ 3HaK auddepeHnnana, METo 3aMEHbI
MEPEMEHHOM, METOJ] UHTETPUPOBaHUS M0 YacTaM. KoMIekcHble uucia.
AnreOpandeckas (opMa 3amucd KOMIUIEKCHOTO uuciaa. Moayinb u
aprymeHT. JleicTBHS HaJ KOMIUIEKCHBIMU 4YHCIIamMu. TpUroHoMerpuue-
CKasi U IMoKa3zaTelibHas (OPMBbI 3alKMCcH KOMIUIEKCHOro yucia. dopmyrna
Myagpa-Jlamiaca. MHorowiensl. Pa3nokeHrue MHOTOWwieHa Ha JTMHEHHBIE]
1 KBaJpaTHble MHOXHUTeNU. MHTerpupoBaHue paluOHAIBHBIX IPOOEH.
Tunel npocteimux Apobed M uX uHTerpupoBaHue. MHTerpupoBaHue
paloOHAIBHBIX APOOEH METOJOM pa3NIoKEHHS Ha MPOCTEHUIINE IpOoOu.
HHTerpupoBanue MIPOCTEUIINX HppalOHaIbHbIX byHKIHH.
HHTerpupoBanue TpUTOHOMETpUYECKUX  (GYHKIMH, YHUBepcalbHas
TPUTOHOMETPUYECKAsl MOJCTAHOBKA. BbluMcieHne  onpenenéHHoro
uHTerpasiia ¢ nmomoiisio Gopmynsl Heiorona-Jleitoauma. 3ameHna mepe-
MEHHOW B ONpenenéHHOM uHTerpaine. MHTerpupoBaHue Mo 4acTsam AJis
onpenenéHHoro uHrerpana. llpumoxxkeHus ompenenéHHOro HHTErpala:
BBIUMCIICHUE TUIOMIAAeH MIOCKUX (PUryp, IIUMHBI Iyrd KPUBOIl, 00bEMOB
Ten. HecoOcTBeHHble HHTErpajibl. Bplumcienue uHTErpaisoB c Oec-
KOHEUYHBIMU I'PaHHUIIAMU U UHTETPAJIOB OT PA3PbIBHBIX (YHKIIHIA.

JInddepennuanbubie
YPaBHeHHUS

YpaBHEHUs C pa3AESIOUIUMUCS TEPEMEHHBIMU, OJHOPOIHBIE U JINHEHHBIE,
ypaBHeHus 1-ro nopsiaka. AuddepenuuanbHble ypaBHEHUS 2r0 MOPSIKA.
[Ipocreiiie ypaBHEHHUS, TOMYCKAIOIIUE MOHMWKEHUE NTopsiKa. JInHeliHbie
g depeHnnanbHble ypaBHEeHUs 2-r0 nopsaka. JInHelHbie 0AHOPOJHbBIE U
HEOTHOPOAHbIE YpaBHeHHUs. JInHelHble nudepeHuanbHble YpaBHEHHS C
MOCTOSIHHBIMU KO3 ¢duuuentamu.  PemieHue  OJAHOPOAHBIX |
HEOJHOPOAHBIX Ju(p(depeHINaNbHbIX ypaBHEHUHW C IOCTOSHHBIMH
K02 PHUITMEHTAMU C TIPaBOi YaCTHIO CHEUAIBLHOTO BH/IA.

3-ii cemecTp

Psaabl

Uucnosele psagpl. CxomumMocTb M cymMma psga. OCHOBHBIE CBOWCTBA
cxonammxcst psjnoB. HeoOGxonumoe ycioBue CXOAMMOCTH 3HAKOIOJIO-
KUTEIbHOTO psifa. Teopembl cpaBHeHus. Ilpusnaku Jlanam6epa, Kormm.
3Hakouepenytomecs psaabl.  [IpusHak  JleiiOnumna. Ilonstue o
¢dynkimonansHoM psane. CreneHHele paasl. MHTepBanm u pagmyc cxo-
muMocTH. Pasnoxenne yHkiuii B psin Teiinopa u B psin Makinopena
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KpaTHblie, kpuBoJn-
HellHbIe M I0BePX-
HOCTHBIC HHTEIPaJIbl

JIBOMHOM MHTETpaJI, €ro CBOMCTBA. I3MeHeHNe opsAIKa UHTETPUPOBAHUSL.
BrrunciieHue IBOMHOIO MHTErpajia CBEICHUEM K IOBTOPHOMY. TpoMHON
UHTETpaJl M €ro BBIUMCIEHHE. 3aMeHa IEPEMEHHBIX B KpPaTHBIX|

MHTCI'pajiax. KpHBOJ'IPIHCfIHBIC HWHTCT'paJibl U UX BBIYHUCIICHUC. Ilo-




BCPXHOCTHBIC HHTCIPAJIbl U HUX BBIYHUCIICHUC. HpI/IJIO)KeHI/ISI KpaTHBbIX,
KpI/IBOHI/IHef/’IHBIX 1 MOBCPXHOCTHBIX MHTCI'PAJIOB.

11

OcCHOBBI TEOpHH Be-
POSITHOCTel U MaTe-
MATHYeCKOH  cTaTu
CTHKH.

OOure mpaBuiia KOMOMHATOPHUKH: MPABUIO CYMMBI, NPABHIO MPOU3BE-
nenus. Pazmenienusi, nepecTanoBky, couetanus. CiydaiiHble COOBITHS U
onepauuu Haj HUMHU. HecoBmecTHbie coObITus. [lonHas rpymnmna nonapHo
HECOBMECTHBIX COObITHMH. Kilaccmueckoe ormpeneneHne BEPOSTHOCTH.
CBolicTBa KJIaCCUYECKOM BEPOSTHOCTU. Y CJIOBHASI BEPOSITHOCTH. PopMmyra
MoJaHOM BepoaTHOocTH. Popmyna baiieca. [loBTOpHBIE HCHBITaHUS.
bunomuansHoe pacnpenenenue. opmyina bepuymnu. HauBeposrtHeitee
3HAUYCHHE YMCIa TMOsBIEHUS coObITUs. JlokanmpHas Teopema Myaspa -
Jlannaca. Pacnipenenenue Ilyaccona. [loamHoMHanbHOE pacupeneneHue.
Crnydaiinas BenmuuHa. OyHKIuMS pacnpenenenus. CoiicTBa (yHKIUU
pacnpeneneHus. JIUCKpeTHbIE M HENpPEpPbIBHbIE CIIy4allHblEe BEIUYUHBI.
ILiotHOCTh  pacmpeneneHus, €€ cBoiicTBa. HopmanbHbIH  3aKOH
pacnpeneneHus. He3aBucuMmble ciydailHble BEIWYHMHBI. YHCIOBBIE
XapaKTEPUCTUKN CIy4alHBIX BEJIMYMH. MareMaTtnyeckoe OXujaHue, eé
cBoiictBa. Koaddumment xoppensiuu, ero cBoiictBa. OCHOBHBIEC MTOHSATHS
MaTEeMaTHUeCKON CTAaTHUCTUKH: BBIOOPOUYHAsh COBOKYIHOCTb, F€HEpabHAs
COBOKYITHOCTb, TIOBTOpHasi BbIOOpKa, Oec- TMOBTOpHas BBIOOpKA,
OTHOCUTENIbHBIM MoKa3aTenb BbIOOpKH. OmmOka pernpe3eHTaTUBHOCTH.
['enepanbHass ~ cpeaHsisi,  BbBIOOpOYHAsh  CpedHsisl. Y CTONYMBOCTh
BBHIOOPOYHBIX CpeAHMX. JlOoBepUTENbHBIE MHTEpPBAIBI U1 OLEHKHU
MaTEeMaTHYeCKOTO OXKHJaHUS HOPMalibHOTO pacmpeneneHus. OneHka
BEPOSTHOCTH (OMHOMHUAIBLHOTO PACTIPEICICHHUS) IO OTHOCHUTEIBHOU
yactote. CratucTuyeckoe pacnpezeneHue BbIOOpku. Ilomuron wacror,

rucTorpamMma 4aCtorT.
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6. CamocrosiTenbHasi padoTa CTY/AeHTOB

n/n

TeMBl AJ1 CAMOCTOSITEJILHOI0 HU3YyYCHUA

[IoBEpXHOCTH BTOPOTO MOPSAIKA U UX KAHOHUYECKUE YPABHEHUS.

BBeneHue B MaTeMaTU4eCKUN aHanu3. MHOKECTBO AEUCTBUTENBHBIX 4ncell. UucioBble
poMexxyTkd. Moayie uncia. [lorpenrHocts BerancieHust (a0CoM0THAs, OTHOCUTEIbHAS).
Omnpenenenne ¢ynxmun. CrocoObl 3amaHus (yHKIWU. DleMeHTapHble (QYHKIHH, WX
rpaduKku: 1enas panuoHambHas (QyHKOMsA, APOOHO-panMoOHaNbHAS (YHKIUS, CTEIICHHAS
¢bynkuus. [lokazarenbHass u sorapudmuyeckas ¢yHkuuu. [IpruMeHeHre TpPOU3BOIAHOM
(GyHKIMH K UCCTeI0BaHNH (DYHKIIMU ¥ TEXHUYECKHX 3a/1a4.

[IpuMeHeHre MpOrU3BOIHON (PYHKIIMHM K MCCIEA0BAHUIO (PYHKIMU U TEXHUYECKHUX 3a]ad.
Bekrop-pyHkuust ckansgpHoro aprymenrta. [lonstue kpuBoM, riaakas kpusas. Ka-
catenbHass K KpuBoM. KpuBusna kpuBoi. Pammyc kpuBu3Hbl. [naBHas Hopmanb. bu-
HOpMaJb. KpydueHue KpuBo.

[Ipumenenne quddepeHnnana K IpuOIMKEHHBIM BbIUUCICHUSIM. HenpepsiBHOCTB
¢byukiun. Touku paspeiBa U uX kiaccupukanusa. CBONCTBa HeENMpephIBHBIX (YHKIIHI:
OTPaHUYEHHOCTb, CYIIECTBOBAHME HAMOOJBIIET0 M HAMMEHBILIEro 3HAYEHUH, Cylle-
CTBOBAHME NMPOMEKYTOUHBIX 3HAYCHUN.

YpaBHeHHE KacaTelbHOW IMJIOCKOCTH M HOPMajM K MOBEPXHOCTH. MeToJl HauMEHbIINX
KBa/IpaToOB 00pabOTKH SKCIIEPUMEHTANIBHBIX TaHHBIX.

[IpuOmmkEHHOE BBIYUCIICHUE ONpeAeaEHHBIX MHTerpaioB. HecoOcTBeHHbIE MHTETpabI.
[Ipu3HaKky CXOJMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.

Merton Jlarpanka pemeHus JMHEMHOTO HEOJHOPOJHOTO YPABHEHMUSL.

Cucremsl auddepeHmanbHbIX ypaBHeHud. HopmansHas cuctema. MeToa UCKITIOUeHUS
perieHust cucteMbl ¢ depeHITHaATbHBIX YPaBHCHUM.

JludpdepeHurpoBaHe U UHTETPUPOBAHUE PSATIOB.

[ Ipr10>keHHst KpaTHBIX HHTErPajioB: BBIYUCIICHUE TUIONIA Il III0CKUX (DUTYD; BEIUKCICHHE
00beMoB Ten. KpuBoauHeitHble HHTerpaibl IepBOro U BToporo poja. [Ipunoxenus kpuso-
TTUHEIHBIX UHTErpajioB. [loBepXHOCTHBIE HHTErPaIbl IEPBOTO U BTOPOTO POJA.
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HopmupoBanHasi ciydaiiHas BennyrHa 3akoH Oosbinux uncen. HepaBencto UeOniesa.
Teopema YeOnimeBa. Teopema bepnymnu. Teopema MapkoBa. Teopema Ilyaccona.
WNurerpanbHas TeopeMa MyaBpa - Jlamaca. OCHOBBI CTaTUCTUYECKOTO omucaHus. |'u-
CTOrpaMMa ¥ MOJIMTOH YacTOT. DMIHUPUYECKOE pacHpeesieHne U ero cBoiicTBa. Bribo-
pOYHBIE XapaKTEPUCTUKH U UX pacnpeneneHus. ToyeuHnele oneHku. CBoilcTBa HecMe-
[IIEHHOCTH, COCTOSITENILHOCTH U d(h(hekTuBHOCTH. OThICKaHHE OLIEHOK METOJJIOM MOMEHTOB.

Oopaseuy 3a0anuii 011 camocmoamenvHoil pabomsl cmyoenma na 1 cemecmp

Pa3nes «eMeHThI JTNHEHHON U BeKTOPHOM aaredpbl, aHAJUTHYECKASI T€OMETPHUSsI.

1. Haittu npousBenenric A m B Bm A matpunr 4 =13 U B= -1-3-4]0

12)

2x+x2+3x=4,

2. PemwuTh cucTeMy ypaBHEHUH < x, + 2x, + x; = 4, a) metoziom Kpamepa, 6) metonom [aycepy

3x+4x,+x,=0



3. Hansl yetsipe Touku: A(3;2;1), B(2;-1;0), C(4,0;- 5), D(-1,2,3). HaiiTu, npuMeHsisi BEKTOPHYIO
anredpy:

a) yroin ABC;
0) miomane TpeyronbHuKa ABC,
B) 00béM nupamuast ABCD.

4. [TpuBecTn o01ee ypaBHEHHE MPSAMOH 3x - 4 y +1 = 0 K BUIY B «OTPE3Kax» U MOCTPOUTH €E.

5.  IIpusectu o0llee ypaBHEHHE KPUBOM BTOPOrO HOPAAKA 3x° + 2)” + 6x + 4y -1 = 0 K KAHOHUYECKOMY
BUJY U IIOCTPOUTH €€.

Oobpazey 3a0anus 011 camocmoameibHol padomosl cmyoenma Ha 2 cemecmp

Pa3znen «I/IHTeI‘paJH)HOC HCYHUCJTICHUC)

HeonpeaejeHHbI HHTErPaJ OmnpenesieHHBIN HHTErpPaj Heco6cTBeHHbBII HHTErpas
WnrerpupoBanue nojasenenuem nojal HenocpencrsenHoe npuMenenue  [MIHTerpaiibl ¢ 6eCKOHEUHBIMU
3HaK quddepenmana;

dbopmynsl HetoToHa - JleniOnuma: 1) f

npeaenamu: 1) f 6
2
1) f a:k 2) f de MdT'l x
'2x* +9 !cos? x 11+x
WuTerpupoBaHue 1Mo 4yacTsaM:  [3aMeHa MEePeMEHHOM: 2) y/5 VHTErpaJibl ¢ HEOTpaHUYEH-
2 : HBIMU IIO/IBIHTErPAJIbHBIMU
3) f (4 - 3x)e~"dx ' CT g ]zq)yHKumMH:
n f ‘
HNuTterpupoBanne GpyHKIINN BUIA [Tnomanpe MI0CKOM GUTYPHI.
Ax+ B Ax + B BrraucauTs miomanas GUrypsi,

/ Yo ’
Vor* + bx+c¢ = »"¢
" xdx 3)y=(x-2);y=4x-38
JA4+ 6x-x2
HNuTerpupoBanue panmoHadIbHbIX
hyHKIMIHA:
[x3+4x2+4x+2 ,
DU+ 1)a(x2+x+ 1)

OrpaHquHHOﬁ JIMHUAMM

HHTerpupoBaHrue HppalioHaIbHBIX
bynkmit: z-x I dx
J71—2x—4(1—2x

Oobpazeuy 3a0anus 011 CamocmoameabHoll padbomol cnyoeHma Ha 3 cemecmp

Paznen «KpaTHble, KpMBOJIMHEHbIe H OBEPXHOCTHbIE HHTEIPAJIbI.
OcCHOBBI TEOPHH BEPOSITHOCTEH H MATEMAaTHYECKON CTATHCTHKID)

14y

1. M3MeHUTH NOPSIIOK UHTETPUPOBAHUS B IOBTOPHOM MHTErpajie J dy J f(x, y)dx.
(U
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2. IlpencraBuTh ABOMHOM UHTErpall J J f (x, y)dxdy B BUIe TOBTOPHOTO, €CJIK 00JacTh D 3a/1aHa JIH

HUAMUA. D : x> =2-y; x+y =0,

3. Bwruucauts Tpoitnoi unrerpain: XK +y? + z? Adxdydz, V:0<x <3,  -1<y<2, —1<z<l.
v

4. BpIYMCIUTH KPUBOJIMHEHHBIA HHTETPAJT J (+ + y)d.dy,, rie AB — OTpe30K NpsIMOM, COEAUHSAIONIEH
4B

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

5. BBIUHCIUTD C TOMOIIBIO ABOMHOTO MHTETpaia 00bEM Tella, OTPaHUYECHHOTO KOOPIUHATHBIMHU

MIOCKOCTSIMU X =0, y =0,z =0 U TUNIOCKOCThIO X + y+z— 1 = 0.

4. BpIYMCIUTH KPUBOJIMHENWHBIM HHTETpal J (+ + y)ddy,, Tnie AB — OTpE30K IPSIMOM, COEUHSIOIIEN

AB
ToukH (0; 0) 1 (4; 2).

5. B xopo6e 6 kpacHbIX 1 4 cuHUX KapaHaamia. Haynauy u3BnekaroT Tpu kapanjaama. Haiitu Bepo-
SITHOCTB TOTO, YTO JIBA UX HHUX - KpPACHBIE.

Y4eOHo-MeTOoAMYECKOE 00ecTIeYeHHe CAMOCTOATEIbHON padoThl CTY/ICHTOB

1. A6xymxamunos C.-M. C. Coopruk 3amanuit UTP no qucrurumae «Teopust BEpOATHOCTEH W MaTeMa-
THYECKast CTATUCTHKA» (IS CTYACHTOB BCEX CIEIUAIBHOCTEH 09HOM GopMbl 00yueHwMs) - ['po3asii UIIL]
ITHTY, 2011.

2. Jlamaesa JI. I11., MarameBa X. I1. JIuneitnas anreOpa. YdueOHOE mocoOre 1Mo u3ydeHHIo pasuena - [ po3HbIi,
UM TTHTY, 2013.

3. Maramesa X. II. /luckpernas matrematnka. ¥ debHoe nocoowue - I'posnsrit, UTIII ITHTY, 2014.

4. Caunos B. A. Kpatabie, KpHBOTHHEHHBIC 1 TTIOBEPXHOCTHBIC MHTErpaisl. - I'po3nsni, UL I'THH, 2010.

5. Caryesa II. O. KomruiekcHple uncna. Y4eOHO-METOANYECKOE TTOCOOHE IO N3YUEHUIO0 pa3zaena. - | po3HEbIi,
UIII TTHTY, 2016.

6. YwmapxamkueB C. M., Ymapxamkuesa JI. K. [lpaktukym no Teopuu mons. - ['po3nsrid, 2009.

7. TauaeB A.M. [luddepernmansaoe ncuucienue GpyHKINN oqHON epemeHHord. COOpHUK 3aAaHuH. -
I'posnwrii, UTTL] TTHH, 2010.

8. TagaeB A.M. HHTerpanpHOe ncuncinenne GyHKINN OAHOH nepemenHoi. COOpHUK 3aJaHui. -

I'pozusri, UL I'THUH, 2010.
7. OueHo4YHbIE CPeACTBA

[IEPBbBI CEMECTP

Bonpocel ona konmponsa Kk nepeoii pydexcnoin ammecmayuu

JInneiinas ajare0dpa, 3JieMeHTBbI BEKTOPHOMH aJare0pbl, aHATUTHYECKAasi TeOMETPHS

Beruucnenue onpenenurenen

Pemenue cucreM MHENHHBIX ypaBHEHUI MeTogoM Kpamepa.

Meron INaycca pelieHus CUCTEM JIMHEWHBIX YPaBHEHUMN

MartpuuHslii cioco0 perIeHus: CUCTEM JTMHEHHBIX ypaBHEHUN

IIpuMepsl Ha BBIYUCIICHUE CKAISIPHOTO IIPOU3BENCHUS BEKTOPOB

VYcnoBus napajuieIbHOCTH U YCIIOBHUE IIEPIICHIUKYIIIPHOCTH IBYX BEKTOPOB

IIpuMepsl B HAX0KACHHUE JJIMHA BEKTOPA, BEKTOPHOI'O U CMEILIAHHOTO IIPOU3BEACHNS BEKTOPOB,

UX MPUIIOKEHUS JJIs PELICHUS T€OMETPUYECKUX 3aau.

8. 3agaum Ha HaAXOX/IECHUE YPAaBHEHHUs NPSMOM JIMHUY ONPEAEIEHUS UX B3aUMHOTO paCHOI}é)KeHI/I}I
Ha IJIOCKOCTH U B IIPOCTPAHCTBE U UX ITOCTPOCHU.

Nk~



9. Tlepexon ot oHOM (hOpMBI ypaBHEHUS MPSAMOM K APYyroi Gopme.

10. 3agaun Ha HAXOK/IEHUE KAHOHUUYECKUX YPABHEHUM KPUBBIX BTOPOTO MOPSAIKA U UX 10 CTPOEHUS:
OKPYKHOCTH, JUIHIICA, TUIIEPOOIIBI, Tapaboibl.

11. PaznuuHble ypaBHEHHs IUIOCKOCTH, 33Jauyd Ha B3aUMHOE DPAcIlOJIOKEHHME IBYX IUIOCKOCTEM,
IJIOCKOCTH U NPSAMOM IMHUM B IPOCTPAHCTBE.
IIpenes n HenpepbIBHOCTD GYHKINH

12. Mpenen ¢pynkuuu npu x > -ga x *~aa, x * xo .

13. BeckoneuHo Manble (PyHKIHU.

14. OcHoBHbIE TEOPEMBI O IIpesenax. Pemenue 3a1ay Ha pacKpbITHE HEOTIPEAETIEHHOCTEN  BH-

0 na
o x-,
0 na

15. Vcnonp30BaHue NEPBOrO M BTOPOTO 3aMEYATEIbHBIX IPEJEIIOB HA PACKPBITHE HEONpee-
JNEHHOCTEN.

16. IlpaBuso JlomuTans u ero UCHOJIb30BaHUE JJI PACKPBITHS HEOTPEIETEHHOCTEH.

17. Meroa HaMMEHBUINX KBaJpaToOB Il 00pabOTKU SKCIIEPUMEHTAIbHBIX ITaHHBIX.

18. 3agaun Ha HaXOK/IeHNE KAHOHUUYECKUX YPABHEHUM KPUBBIX BTOPOTO MOPSAIKA U UX IO CTPOEHUS:
OKPY>KHOCTH, 3JUINIICA, TUIIepO0JIbI, apadoJIbl.

19. PaznuuHble ypaBHEHMsI IUIOCKOCTH, THIIOBbIE 3a/adl HAa B3aUMHOE pAaclOJIOKEHHE ABYX
IJI0CKOCTEH, MIIOCKOCTU U MPSMOM IMHUM B IPOCTPAHCTBE.

20. OcHOBHBIE TEOPEMBI O Mpeenax. Pemenne 3a1ay Ha pacKpbITHE HEONPEAEIEHHOCTEN BUIA
0 pa
0, na

Ooépasey 3a0anuii 011 nepeoil pybercHoil ammecmayuu

2x+3x+tx3=1,
1. PemuTh cucTeMy JUHEWHBIX ypaBHEHHI MeToioM ["aycca < 2x3 + x2 - x3 = 2,
3x + 2x; + 3x3=3;

( -
2. Haiitu mpousseienne Matpun # ] -2 1 aB= 2
1! 2 9J 3
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3. Haiitu xonen Bekropa MN = {3; - 3;6}, eciu ero Hadano Haxoautcs B Touke A(0;-3;3)

4. YOpoCTHUTH BBIpaKEHUE (ZaTlx( (cTa)T (b TC')?(aTb)A
5. JlaHbI BEKTOPHI @ = {5;5- 2}, b= {1;0:5}. Haiitu ax b

6. Haiitu uiomans TpeyroybHuka ¢ BepmnHamu A(1;3;4), B(-1;2;5), C(2;-1;2)

Bonpocwi 0na konmpona ko émopoii pydescnoii ammecmayuu

JuddepennuaibHoe HcUucaeHHe PYHKIUI 0JHOM NTepeMeHHOH

[TonsiTHEe MpOU3BOIHON PYHKIIMH, €€ MEXaHUUECKUN U T€OMETPUUYECKHI CMBICII.

Juddepenunan GyHKINN U €ro TEOMETPUUECKUN CMBICI

3. Ilpou3BojaHbIE OCHOBHBIX 3JI€MEHTApHBIX QyHKIMH. Haxoxaenue npenenos GyHKINM, UCTIONb3Ys

N —

omnpeneneHue npeaena GyHku. f(x) = lim —.

Ax—0 AX
[IpaBuna nuddepenunpoBaHus.
[IpousBoHas cinoxKHON (QYyHKIMH
HuddepenunpoBanue GpyHKIUH, 3aJaHHBIX B TapaMETPUUECKON U HESIBHOU (hopme
Teopembr @epma, Pons, Jlarpanxka, Komu, Jlonurans
Jlorapudmuueckoe nuddepeHnupoBanme GyHKIHUMA
Heobxonumble u jocTaTouHbIe YCIOBUS Bo3pacTaHus (YObIBaHUS) QYHKIIMH.
0. MakcuMyMbl 1 MUHUMYMBI QYHKLINN
1. Tlopsimok uccnenoBanust GYHKIIMU C TIOMOIIBIO TPOU3BOAHON U MOCTPOSHUs e€ rpadurka
JAnddepennuanbroe ucunciaenne QyHKIU HECKOJbKHX MePeMeHHbIX
12. OGnacTh ompeneiaeHus, JMHAN YPOBHS QYHKIIUN JBYX IMEPEMEHHBIX.
13. Tlpenen u HEMPEPHIBHOCTH (DYHKIIMHU ABYX NMEPEMEHHBIX.
14. Yactasie npousBoausie. [lomabiii nuddepenmnmarn.
15. HaxosxieHue 3KCTpeMyMOB (PYHKIIUU JABYX IMEPEMEHHBIX HAUOOJIBIIETO U HAUMEHBIIIETO
3HauYeHUH (QYHKUIUU JBYX MEPEMEHHBIX B 3aMKHYTOH 00s1acTu.
16. IlpousBoanas no HanpasieHuto. ['panuent. KacareiapHas miIocKOCTh U HOpMaib K MOBEPXHO CTH.

el i A

Oopa3zey 3a0anuil 013 6mopoil pyoexscHoll ammecmauuu

1. Haiitu crienyromme npenensl:

1)lim----* 2 e VI3 x4+ 3x2+ 7 x
. TMT . 3) lim 4 lim_ 7
0 X 2)liml ------- I x—w5x +8x°+3
5) lim1—
o)l e -1x

Teopeanecmle BOIIPOCHI, BBIHOCUMBbIC HA 9K3aMCH

JInneiinas aare0dpa, 3JileMeHThI BEKTOPHOI'0 aHAJIN3a, AHAJTUTHYECKasi TeOMeTpHust

OcHOBHBIE CBOWCTBA ONpEACIUTENEH

BeiBon popmyn Kpamepa 1uist perieHus CUCTeM JIMHEHHBIX ypaBHEHUN

Merop 'aycca penieHust cuCTEM JIMHEHHBIX YPaBHEHUN

MartpuuHsblii coco0 perIeHus: CUCTEM JTMHEHHBIX ypaBHEHUI

BriBos1 opMyIibl B KOOPAMHATHOM (OpMeE ISl CKAJIIPHOTO MPOU3BEICHHSI BEKTOPOB

BsIBOJ yci10BHI NTapaIEIbHOCTH U YCIOBUS NIEPICHANKYIIAPHOCTH ABYX BEKTOPOB

BrIBOz (hopMyIIBI B KOOPIMHATHOI (hOpMe JUIsi BEKTOPHOT'O TIPOU3BEICHUSI BEKTOPOB

BrIBOA hopMyIIBI B KOOPAMHATHOM (hopMe UL CMEIIAHHOTO IIPOM3BEICHUS BEKTOPOB

Hnuna BekTopa (BBIBOJ (OpMYJIBI B KOOPAUHATHOH (hopme) 15
0 BbIBOZ ypaBHEHHMS IPSMOM, IPOXOJAIICH Yepe3 3a/IJaHHyI0 TOUKY IEpPIIEHIUKYIIPHO HOPMATIBHOMY BEKTOPY

_‘\o.m.\‘.@.u’:“?’!\’._‘



11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

33.
34.

35.

E3]

36.

37.
38.

39.
40.
41.

HpsIMOM

BriBoz o01iero ypaBHeHus IpIMON Ha TIIOCKOCTH

BeIBOz ypaBHEHUS IPSAMOMN, TPOXOAIIEH Yepe3 3aJaHHYH0 TOUKY NIapAJIEIBHO HAIIPABJISIIOIIEMY BEKTOPY
HpsIMOM

BsIBOz ypaBHEHUS IPSAMOMN, TPOXOIAIIEH Yepe3 BE 3aJaHHBIE TOUKU

[lepexon ot ogHOM (HOPMBI ypaBHEHHS IPSAMON K ApYroi opme

BbIBOA KAHOHMYECKOIO YPaBHEHUS OKPY>KHOCTHU

BbIBOA KAHOHMYECKOIO YPABHEHUS AJUIMIICA U €0 aHAJIU3

BbIBOA KaHOHUYECKOTO ypaBHEHUS TUTIEPOOITBI M €ro aHAIN3

BbIBOA KaHOHHYECKOTO ypaBHEHUS Tapadoibl ¥ €ro aHaIN3

YpaBHeHUE MIIOCKOCTH, MPOXOAIIEH Yepe3 3aJaHHYI0 TOUKY IepIeHANKYIISIPHO HOpMaIbHOMY BEKTOPY (BBIBOJ).

O61iee ypaBHEHHE TUIOCKOCTH, YPaBHEHHE IJIOCKOCTH B OTPE3Kax; MOCTPOEHHUE TIOCKOCTH
VYron Mexay AByMs ILTOCKOCTAMU

VYcnoBus napaieNbHOCTH U YCIOBUE TEPIEHINKYJIIPHOCTH ABYX IIJIOCKOCTEH (BBIBOJ)
VYcioBue nepeceueHust TpeX IIOCKOCTEN B OJTHOM TOUKE.

YpaBHEHHE TIIOCKOCTH, MPOXOSIIEH Yepe3 TP 3aJaHHbIe TOYKHU (BBIBOJ)

Kanonnueckue ypaBHeHHs IPSIMOI B POCTPAHCTBE (BBIBON)

[Tapamerpuueckue ypaBHeHUS MPSIMOi (BBIBOJ)

VYcnoBus mapamienbHOCTH U YCIOBUE MEPIIEHIUKYISIPHOCTH NMPSAMBIX B IPOCTPAHCTBE
Yron Mexy IpsIMOM U IIOCKOCTBIO. Y CIIOBHE NMAPAIUIENIBHOCTH U YCIOBHS IIEPIEHAUKYIISIPHOCTH NPSIMON U
MIJIOCKOCTH

Touka mepecedeHust IPSIMOH | MIOCKOCTH (BBIBOJ)

Ob1iee ypaBHEHNE TOBEPXHOCTH. BrIBOZ ypaBHEHUS Cheph

Hunuaapryeckre MOBEPXHOCTH: ONpPEAesIeHUE, U THYECKUH IIFITHHAP
OAHOMONOCTHBIN M ABYNOJIOCTHEIN runepOoionasl. X ypaBHEHHS 1 aHAITN3

IIpenen u HenMpepbIBHOCTH PYHKIIUU

Ipenen pyaxumm npu x A +da, x » -ga, x * xo

Beckoneuno mansie hynknuu. Orpanndennbie pyHKIMU. beckoHeuHo Oonbivie QYHKIMH U UX CBSI3b C OECKOHEYHO

MaJbIMU QYHKIASAMHA

0 pa
OcHOBHBIE TEOpEMEBI 0 TIpefenax. PackpeiTue HeonpeaenéHHoCTe BuIa —, —

Opa
~ ~ ~ , ,» SINF
[epBrIit 3aMevaTebHbIN npenen QyHKIUN y = ----- mpu x 0

X

[Ipenen mocnenoBaTeNbHOCTH. BTOpoii 3aMedarensHbIN npeaen. HatypansHeie JorapudMEI.

CpaBHeHre OECKOHEYHO MabIX QYHKIWN, DKBUBaIEHTHBIE pyHKIMKA HenmpeprsiBHOCT QyHKIMK. TouKH paspriBa

1 ux knaccudukanmst. CBONCTBA HENPEPHIBHBIX (YHKIIHIA

Anddepennuanbuoe ncuuciaenne GyHKIUi 0HON MepeMeHHOI

[TonsaTre npou3BOIHON PYHKINH, €€ MEXaHHYECKHI U TeOMETPHUYECCKUN CMBICIT.
Hudbdepennnan GyHKIUHA U €70 TEOMETPUICCKUN CMBICIT

[Ipou3BoiHBIE OCHOBHBIX I€MEHTAPHBIX (PYHKIIUH.
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42. TlpaBuna muddepeHInpoBaHUS.

43. Tlpou3BojHas CIOKHON (PYHKIIHH

44. JuddepeHnmpoBaHe 3aJaHHBIX B TapaMETPUUECKON U HEsIBHOH (popme

45. Teopembl @epma, Poss, Jlarpanxa, Komu, Jlonurans

46. HeoOxomumble M JOCTAaTOYHBIE YCIOBUS Bo3pacTaHus (YObIBaHUs) (PYHKITUH.

47. MaKkcCUMyMbl 1 MUHUMYMBI ()yHKIIUT

48. Tlopsmok uccnenoBanus (GyHKIUHU C MOMOMIBIO TPOU3BOIHON U TIOCTPOCHUS e€ rpaduka
DYHKINH HECKOJIBKHUX NMepeMeHHbIX

49. OO6nactp onpeneneHus, JMHAN YPOBHS (PYHKIIUH JIBYX TIEPEMECHHBIX.

50. Ilpenen u HempepbIBHOCTD (PYHKIMH JIBYX EPEMEHHBIX.

51. Yacrtusie npousBoanbie. [lomnsnii quddepennnan.

52. DkcTpeMyM (YHKIMH JIBYX IepeMeHHbIX. Hanbobiiee 1 HAaMMeHbIee 3HaueHUsT (QYHKINH JIBYX
MIEPEMEHHBIX B 3aMKHYTOH 00J1acTu.

53. Ilpou3BojHas 1Mo HarpaBieHHIO. [ paiueHT cKansgpHOro noist. MeTo HauMEHBIIUX KBaIPaTOB IS
00pabOTKH IKCIIEPUMEHTAIbHBIX JTaHHBIX.

54. Jlorapudmuueckoe nuddepeHurpoBanue GyHKInn

55. HeoOxoaumsble U JOCTATOYHBIE YCIOBHS BO3pacTaHus (yObIBaHUS) PYHKIMH.

56. MakcuMyMbl U MUHUMYMBI (PYHKIIUN

57. Tlopsimox uccnenoBanus GYHKIIMH ¢ TOMOIIBIO IPOM3BOTHON M MMOCTPOEHHs €€ rpaduka.

N

Oo0pa3en 3K3aMeHALIMOHHOT0 O1JIeTa

1. VYros Mexay IByMsI BEKTOPAMH, YCIOBHS UX MIEPIEHANKYIIPHOCTH U NAPALIEIBbHOCTH
(TeopeTuyecKkuii BONpoc).

X+2x2+3x3=05,

2. Pemuth cuctemy nuHeHbIX ypaBHeHUH MeTo10M Kpamepa X, -5 =1,
X+3x2+4x3=06.
3. Haiitu yrmoBo#t koaddummeHT npsamoi, mpoxoasmei yepe3 Touky 4 (-2;5), B (-3;4).
§ oSy (2-3x3  ..Cx-3
4. Haiitu cnenyromue npenenst:  1)limr— :2)lim| ¢ ~ 1 : 3) lim
oy >'X5—3xd e
. . 5 Jx
5. Haiitn nponssoambie Gyskuuii: 1) y=®—+Dp = -x*  x+33)y = (tgx)",

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

BTOPOM CEMECTP

Bonpocel ona konmponsa Kk nepeoii pydexcnon ammecmayuu

HNuTerpanbHoe ucuuncjieHue GyHKIUi 0JHON MepeMeHHOMI

1. Heomnpenen€uHuslii mHTErpai u ero cBoiicTa. Tabmuia HeonpeeNEHHBIX HHTETPAJIOB.

2.  HenocpenctBeHHOe HMHTErpupoBaHue, [Ipumepsl BBIUMCIEHHMS HMHTETPAJIOB C TMOMOIIBIO TaOIMYHBIX
MHTETPAJIOB U IPUBEJCHNEM HHTETpaja K TabIMYHOMY IpeoOpa3oBaHUeM HObIHTErPAIbHON (PYHKIIMH.
ITpoBepka oTBeTa AuddhepeHupoBaHEM OIYYEHHOTO OTBETA.

3. Meroja UHTErpUPOBAHUS MOABEICHUEM O 3HAK U epeHIrana, MeTo ] 3aMEeHbl IepeMEeH HOM.

4.  HurterpupoBaHHE M0 YaCTSAM B HEOIIPEACIEHHOM UHTETpaje

5.  KommiekcHble yncina. Anredpandeckas opMa 3auci KOMIUIEKCHOTO Yncia. Moayiab U apryMeHT.
JlelicTBUS HaJl KOMIUIEKCHBIMH YHciaaMu. Tpuronomerpuueckas popma 3amucu KOMIIIEKCHOTQ-HHCIIA.

6. PasnoxeHne MHOTOWICHA HA JIMHEUHBIE U KBaJpaTHble MHOXKUTEIN. VIHTErpupoBanye pauyuOHaIBHBIX
npo6eit. Tunsl npoctedmux ApoOeit U UX UHTETPUPOBAHHE.



o

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

18.
19.
20.

21.
22.
23.
24.

25.
26.
27.
28.

29.
30.

WuTerpupoBanue paioHaIBHBIX JP0o0Oei METOIOM Pa3sioKEeHHs Ha MPOCTEHIne IPOoOH.
WuTerpupoBanue NpocTeHImX NppauoHaIbHBIX (QyHKIUH.

WuTerpupoBanue TPUrOHOMETPHUYECKUX (PYHKIUH, YHUBEpCATIbHASI TPUTOHOMETPHYECKAs
IIOJICTaHOBKA.

OnpenenéHHblil HHTErpaj U ero CBOMCTBaA.

®opmyna Herorona-Jleiibnuna.

3ameHa nepeMeHHOM B ONpeIeIEHHOM UHTETpaie.

HNHTterpupoBanue onpeaeaEHHOrO HHTErpajla Mo 4acTsM.

Brraucnienue miuomnianeit miockux Guryp, BEIYUCICHHE JITUHBI IyTH KPUBOI, 00BEMOB TEIl.
HecoOcTBeHHBIE HHTETPATIBI.

WuTerpansl ¢ 06CKOHEUYHBIMU NpEAEIaMi UHTETPUPOBAHMUSL.

WHTerpansl OT HEOrpaHUYEHHBIX PYHKIUH.

Oopasey 3a0anus 014 nepeoil pytexscHoll ammecmayuu

Haiitn cnenyromue nHTErpass:

I)[ VX -2 -3dx; 2) [sin4xdx; NIxe>dx; 44 ’ Py
J Ja43 J J "
< "y " IRy

Bonpocul ona konmpona ko emopoit pydexcnoit ammecmayuu

JAuddepenuunaibHbie ypaBHEHUA

Juddepenunanbable ypaBHEHUS: onpeeneHue, nopsaok Y.
Pemenne muddepennmanbaoro ypaBHeHus 1-T0 opsIKa: OnpeaesieHne; 00IIee U YaCTHOE PEIICHMUS.
JuddepennnanbHabie ypaBHEHHS C pa3ACIISIONMIMMUICS IEPEMEHHBIME: OTIPEICIICHHE W aJITOPUTM
pelIeHHUS.

Pemienue ogqnopoaubix Y 1-ro nmopsigka: onpeneacHue U alropuT™ pelieHus.

Pemenue nuneitnsix Y 1-ro nopsiaka: onpeaesieHUe U alrOPUTM PEUICHHUS.
JuddepennnanbHapie ypaBHEHHH 2-T0 MOPSIKA: OTPEICTICHUE, O0IIee U YaCTHOE PEIICHHUSL.
Pemenue ypaBHEHUH, JOTTYCKAIOLTUX MOHM)KEHUE nopsIka BU/JIOB:
yr=I0 yr =y, v =l (1)),

JIuneitnpie oqHOpoaHbIe Y 2-ro mopsiaka: TeopeMa ero perieHue.

Jlunetinbie ogHopoaHbIe Y 2-ro mopsiaka ¢ MOCTOSTHHBIMUA KO3 pUImeHTaMu.
XapakTepucTUYeCKOe YpaBHEHUE U CTPYKTYpa OOILEro perieHus

Jluneiinbie HeomHOPOAHBIE J[Y 2-T0 MOpsaKa ¢ MOCTOSTHHBIMHU KOY(PPUITMEHTaMH CO CIEIIUaIbHON
MPaBOM 4acThIO

Merto Bapranuy Mpou3BOJIBHBIX MOCTOSIHHBIX (MeTo Jlazpanica)

Cucremsl muddhepeHINanbHbIX YpaBHEHUI. MeTOT UCKITIOUEHUS PEIICHHs] CUCTEMbl YPaBHEHUH.

Oopasey 3a0anus 01 6mMoOpPOoIL pyOEelHCHOU ammecmayuu

Pemuth nuddepennmansupie ypaBHEHUS:

1) y=—; 2)y'= + Vo 4+ 4;3)xy-2y = 3x7 4) y"-Ty'+06y = x -1.

X x ¥

Teopemuuecxue 680npoCol, 6bIHOCUMDBIE HA IK3AMEH

HNuTerpanbHoe ucuucjieHue GyHKIUl 0qHOH NepeMeHHOH

ITonsiTue nepBoo6pasHoii. Heonpenenénuplit uHTErpai u ero cBoicTBa. Tabnuia HeonpeaenEéHHbIX
HMHTErpaJioB.

OcCHOBHBIE METO/IbI UHTETPUPOBAHUS: HEMOCPEICTBEHHOE HHTEIPUPOBAHNE.

Metoa HHTErpUPOBAHUS MOABEICHUEM TOJ] 3HAK JTU(QepeHnnana, MEeTo 1 3aMeHbl TepeMeHHON

4. VHrerpupoBaHHE IO YACTSIM B HEOIIPEIEIEHHOM UHTErPAJIe

KommiekcHble ymncia. Anre6pa1/1qe01<a;[ (bopMa 3allMCHl KOMIIJICKCHOI'O 4YHuCJIa. MOI[yJ'IB u aIiI‘gMCHT.
I[eﬁCTBHH HaJa KOMIIJICKCHBIMHA YU CJIaMHU. TpI/IFOHOMeTpI/I‘-IeCKaH (bopMa 3allMCU KOMIIJICKCHOI'O YuCJia.
PaznoxxeHne MHOTOWICHA Ha JIMHEHHBIE U KBaApPATHBIC MHOKUTCIIN. I/IHTeTpI/IpOBaHI/Ie palroHAJIBHBIX



— = \O 00

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

npo6eit. Tunsl npocreimux ApoOeil 1 UX UHTErPUPOBAHHE.

WuTerpupoBanue palnuoOHANBHBIX JpoOed METOJOM pa3NoXKeHHs Ha MpocTeimme apoou. HMure-
IpUPOBAaHHUE MPOCTEUIINX UPPALTUOHAIBHBIX (DYHKITHIA.

WuTerpupoBanue TpUrOHOMETPHUECKUX (PYHKUNH, YHUBEpCcalbHasi TPUTOHOMETPUYECKas TI0JICTAHOBKA.
3aznauu, NIPUBOAAIIME K TIOHATUIO ONPEEIEHHOr0 HHTerpaia. OnpenenéHHbI HHTETpall U €ro CBOMCTBA.
dopmyna Herotona-Jleiibnuia. 3aMmeHa nepeMeHHOM B OTPeIcIEHHOM UHTETpaje.

dopmyrna UHTErpUPOBAHUS 110 YACTAM I OIPEAEIIEHHO UHTErpasa.

[IpuiioxxeHust onpenenéHHOro NHTErpasia: BbIUMCICHHUE IUIOIAJeH TNIOCKUX QUTYp, BBIYUCIEHUE JUIMHBI
IYI'¥ KpUBOU, 0OBEMOB TEJ.

HecoGcTBennbie uHTerpaibl. MHTErpasnsl ¢ 0ECKOHEUHBIMU TIPEAeIaMi HHTETPUPOBAHUS.

WHTerpansl OT HEOTPaHUYCHHBIX (DYHKITHHA.

JuddepenuuaibHbie ypaBHEHUSA

Huddepenuunanbupie ypaBHEHUs: onpeenenue, nopsaaok 1Y, pemenue V.

JudpdepenunanbHoe ypaBHEeHUE 1-ro nopsjka: onpeaeneHue; oOmiee 1 4aCTHOE PeIeHHUs.

Teopema cylecTBOBaHUS U €AMHCTBEHHOCTH pemenus st 1Y 1-ro nopsaka.

Y ¢ pa3aensonuMucs NepeMEHHbIMU: ONPEIeNIEHUE U MOPSII0K PELIEeHUsI.

Onnopoansie /1Y 1-ro mopsiaka: onpeneneHnue U MOPsIOK PEIICHHUS.

JInneninbie 1Y 1-ro nopsiika: onpeneneHye 1 NopsaoK permeHus.

Huddepenunanbable ypaBHEHHUS 2-T0 MOpSAIKa: ONpeAeIeHIe, BU OOLIEro pelieHus; TeopemMa
CYIIECTBOBAHUS U €JUHCTBEHHOCTH PEIICHHUSI.

[Ipocreitmme ypaBHEHUS, JOIMYCKAOIINE IOHWKEHNE MTOPSAKA:

Y =),y =10V =10 V).

JIuneiinbie /1Y 2-ro nopsika: HEOTHOPOIHBIE U OJHOPOAHBIE ypaBHEHHUs. Teopema CylmecTBOBaHus U
€IMHCTBEHHOCTH peIlIeHUs

JIuneiinbpie oqHopoaHble Y 2-ro nopsiaka: Teopema 0 CTpYKTYpe €ro pelieHus

Heonnopoausie nuneiinsie 1Y 2-ro nopsaka: TeopeMa 0 CTpyKType 0OIIEero pemeHun

Jluneiinbie ogHOopoaHBIEe Y 2-r0 mopsiaka ¢ MOCTOSTHHBIMUA KO3 PUIIneHTaMu.

XapakTepruCcTHUECKOE YPaBHEHHE U CTPYKTYpa OOLIEro pelieHus

Jluneiinbie HeoHOPOAHBIE Y 2-T0 MOpsiaKa ¢ MOCTOSTHHBIME KO3(PPHUITMEHTAMH CO CIIEITUATBHOM
MPaBOM 4acThIO

Mertoa Bapuanuyu Npou3BOJIbHBIX OCTOSHHBIX (MeToA Jlazpanoica)

Cucremsl muddepeHnnaTbHBIX YpaBHEHUNH. MeTo1 UCKITFOUECHHS PEIICHUSI CHCTEMbl YPaBHCHHH.

19



Oobpaszey IK3amMeHaAyUOHHO20 Oulema

1. IlepBoobOpasnas. 3anaua Ko mist 1Y
2. HaiiTi MHTErpaJIbI: I)J A - -2+ V*#dx; 2) jx cos xdx; 3) J —"4-----dkx.
; Vx
4) \d2;  5) J -
J1X 4\/;' 1

4. Beraucnuts HECOOCTBEHHBIN MHTETPAJ MM YCTAHOBHUTH €T0 PACXOJUMOCTh:  *

5. Pemuts muddepennnanbubie ypaBHeHHS: 1) (1 te )y =e, y0)=1;2)y'- { dx

’

yX
3y + Xy = x5 4 y"+ 2y =x"+ 2,

TPETUM CEMECTP
Bonpocul 0na konmpoasa Kk nepeoii pydexcnoin ammecmauuu

KparHble, KpuBOJIMHeHbIE U TOBEPXHOCTHbIE HHTEIPAJIbI

Brrunciienne JBOMHOTO MHTErpasia B AEKAPTOBBIX KOOPAMHATAX.

2. Bpluncienue JBOMHOrO MHTErpaia B MOJSPHBIX KOOPIMHATAX.

[Ipunoxxenust ABOWHOTO MUHTETpaJia; BHIYUCICHUE 00hEMA IMITHHAPUIECKOTO Tea,

TIJTOTIA TN TIFIOCKOUW (PUTYPBI, MAacChl TUIOCKOU TJIACTHHKH C TIEPEMEHHOMN TUIOTHOCTBIO,

CTATUYECKOTO MOMEHTA OJTHOPOJIHOM TUIOCKON (DUTYPBI, KOOPJAUHAT IIEHTPA THKECTH

IJI0CKON (UTYpbl, MOMEHTOB MHEPIIUU MaTepUAIbHON TOUKH, U MIOCKON (UTYPHI.

TpoitHOM MHTErpai v €ro BHIUMCICHHUE B JEKAPTOBBIX KOOPAUHATAX.

Boruncnenue TpoitHOro uHTErpaia B IIIMHIPUYECKUX U CHEePUUECKUX KOOPAUHATAX.

[Ipunoxxenust TPOWHOTO MHTErpaja: BhIYUCIEHNE 00bEMa Tela, MacChl Tea.

Brruncnenue KpuBOJIMHENHOTO MHTETpaia N0 KOOpANHATAM

Brruncnenue KpuBOJIMHENHOTO UHTETpaia Mo JUIMHE YT H.

BrrunciieHue moBepXHOCTHOrO MHTErpaia 1-ro poja.

0. [IpunoxeHne MOBEpXHOCTHOIO UHTErpaia 1-ro poaa: BEIYMCIEHUE MACChI, CTATHYECKUX
MOMEHTOB, MOMEHTOB UHEPLINH, ILIOIIA/IN TOBEPXHOCTH

11. BbluuciaeHue NOBEpXHOCTHOTO MHTErpajia 2-ro poja

—_—

[98)

S A

Oopa3zey 3a0anus 014 nepeoil pydexcHoil ammecmayuu

BpruvcnuTe 1BOWHON HHTETPAI J xy! dxdy, tie
D

2. Bbruncnutbh KpUBOJIMHENHBIA HHTErpAl J (& + y%)dx + 2xydy BIOJb TyrU KyOM4eCKOM
L

napabosibl y = x° OT TOUKH A(1; 1) 10 Touku B(2; ).

YucioBbie 1 QYHKIHOHANbHBIE PAIbI

12. Ilpocteiimune npuMepbl BEIYUCIECHUS CyMMbI YUCIOBOTO Psiia

13. HeoOxoaumplii MpU3HAK CXOAUMOCTH YHCIOBOTO psia

14. «TanoHHbIE PAIBI»: PAJl TEOMETPUUECKOM MPOrpeccuu U 0000IIEHHBII rapMOHUYECKHI
pan.

15. IlpusHaku cpaBHeHMs A7 uccieaoBanus YP Ha cxoauMocTh

16. UccnenoBanue cxogumoctu YP ¢ momoiipto 1-ro u 2-ro npu3HakoB CpaBHEHUS, Mpe-
JIeNbHOTO TIPU3HAKa CpaBHEHUs, pu3Haka Jlamambepa, paqukaibHOTO U HHTETPATbHA®
npu3HakoB Komm.



3nakonepeMeHHble psiabl. [IpusHak JleiiOHnIa A1 3HaKoYepeayoLierocs psjaa.
20. JlocraTouHbIM MPU3HAK CXOAMMOCTH 3HAKONIEpeMeHHOro psija. Teopema Pumana.
2]1. @OyHKUHOHAJIbHBIE PSIJIbIL.
22. Crenennsble psabl. HaxoxaeHue nHTepBaia U paanyca u CX0JIMMOCTH.
23. Paner Telinopa u Maknopena. Paznoxenune aneMenTapabix GpyHkiuii B psja Teitnopa.

Oobpasey 3a0anus 011 6mMOPOIL PYOEHCHOU ammecmayuu

s TT 99 1 2 3 4 5
1. Hammcats oOmmii wieH psijia + +—+ + +
X 22 4¢3 84 165 3246

1 5~ S|

2. HccnenoBath Ha CXOJMMOCTD YHCIIOBBIC PSIBL: 1) V = ,2)V>, 3) V(-l) —=
37+ 2 7310 47

“

X
3. Haiitu 061aCcTh XOTMMOCTH CTEIIEHHOTO psijia V —=m.
N
-y/n

Teopeanecmle BOIIPOCHI, BLIHOCUMBI€ HA 9K3aMCH

KpaTHble, KpUBOJIMHEHbIE U TOBEPXHOCTHbIE HHTETPAJIbI
3agaun, IPUBOAIINAE K ABOMHOMY UHTErpaLy
Brrunciienne JBOMHOIO MHTErpasia B AEKAPTOBBIX KOOPAMHATAX.
Brrunciienne 1BOMHOTO MHTErpaia B MOJISPHBIX KOOPIMHATAX.
[Ipunoxenusi ABOWHOTO MHTErpaJia; BHIYUCICHHE 00bEMa UIUHAPUIECKOTO TeJa, TII0-
1a7¥ TUIOCKON (PUTypBI, MAcChl IJIOCKOH TIACTUHKY C MIEPEMEHHOM MJIOTHOCTHIO, CTATH -
YECKOI'0 MOMEHTA OJHOPOIHOM TIJIOCKOHW (PUTYphI, KOOPIWHAT LIEHTPa TSHKECTH TUIOCKOM
(burypbsl, MOMEHTOB HHEPLIMA MaTEPUATBHON TOUYKH, U TUIOCKOU (PUTYpPHI.
TpoitHO# MHTErpaa v €ro BhIUMCICHHUE B JEKAPTOBBIX KOOPAMHATAX.
Brruncnenue TpoHOTO MHTErpajia B UIMHAPUUECKAX U CHEPHUICCKUX KOOPIUHATAX.
[Ipunoxenust TpOMHOTO MHTETpaja: BEIYUCICHUE 00bEMa Tejla, MacChl Tea.
BrrunciieHue KpuBOJIMHEHHOTO MHTErpaJia M0 KOOPJAUHATAM
9. BebluuciaeHue KpUBOJUHEHHOTO UHTETpaja Mo JJIMHE AYTH.
10. Beruucnenue moBepxXHOCTHOTO UHTErpaia 1-ro poja.
11. IlpunoskeHne NOBEPXHOCTHOTO MHTETpajia 1-ro poja: BEIYMCIECHUE MACChI,
CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPIIUH, TJIOIIA/IA IIOBEPXHOCTH
12. BeruucieHnue moBepXHOCTHOTO MHTErpaia 2-ro poja
YucaoBbie 1 PYHKIMOHAJIbHBbIE PAIBI
13. HeoOxoauMmblii mpU3HAK CXOAUMOCTH YUCIIOBOTO psa
14.D3TanoHHbIe PSAABL: PAJl TEOMETPUUECKON MPOTrpecCcuu U 0000MIEHHBII rapMOHUYECKHIA
pan.

=

PN

15. Ilpusnaku cpaBHeHus A uccienosanus YP Ha cxoaumocTh

16. MccnenoBanne cxogumocty YP ¢ momoupto 1-ro u 2-ro npu3HakoB CpaBHEHMS, IIpe-
JIeTbHOTO MIPU3HAKa CpaBHEHUs, pru3Haka JlanamOepa, pauKaibHOTO U HHTETPAIBHOTO
npu3HakoB Komu.

17. 3nakonepemennsle paabl. [Ipu3nak JleitOHuIa U1 3HaAKOYEpETYIOLIerocs psaa.

18. JlocTraTouHBIi IPU3HAK CXOAMMOCTH 3HAKOIIEpEMEHHOrO psiaa. Teopema Pumana.
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19. ®OyHKUMOHANBHBIE PSIIbI

20. Crenennsble psaasl. Haxoxxienue uHTEpBaia u paauyca u CXOAUMOCTH.

21. Psaner Telinopa u Maknopena. Paznoxenune aneMenTapabix GpyHkiuit B psja Teitnopa.
OCHOBBI TEOPHH BEPOSITHOCTEH H MATEMATHYECKON CTATUCTHKHU

22. O6mue npaBuiIa KOMOMHATOPUKU: TIPABUIIO CYMMBI, IPABUIIO MPOU3BeAeHHS. BpiOopku
arieMeHTOB. Pa3menenns, nepectanoBKky, coueTanusi. CirydaifHble COOBITHS U ONEpaIH
Hag HUMU. HecoBmecTHble coObiTus. [lonHas rpynna nonapHo HECOBMECTHBIX COOBITUH.
Krnaccuueckoe onpezenenue BEposSTHOCTH.

23. ®opmyna nonHoi BepositHocTU. Dopmyna baiieca. [loBropHbie ucnpiTanus. bunomu-
anpHOE€ pactpenenenue. opmyia bepnyiuu. HauseposTHelee 3HaueHUE Yyucia 1o -
sByieHus coObITHs. JlokanmpHas Teopema MyaBpa - Jlamnaca. Pactipenenenne [lyaccona.
[NonunomuansHoe pacnpenenenue. CiaydaiiHas BennurHa. QyHKINS pacnpeiesieHus U ee
CBOMCTBA.

24. JluckpeTHbIe U HENPEPBIBHBIE ClTydyaiiHble BeanunHbl. [I10THOCTH pacnipeneneHus, eé
cBoiicTBa. HopManbHbIii 3aK0H pacnpenencHus. HezaBucumeble cirydyallHble BEJTUMYUHBI.
YucnoBble XapaKTEPUCTUKHU CIYYAHBIX BEIMYMH. MaTeMaTH4ecKoe OKHUIaHUE, €€ CBOM-
ctBa. Koadummen koppensiiiuu, ero CBOMNCTBA.

25. OcHOBHBIE MOHATUS MATEMaTHYECKO CTAaTUCTHKU: BEIOOPOUHAs COBOKYITHOCTb, F'€HE-
pasibHasi COBOKYITHOCTb, IOBTOPHAsi BEIOOpKa, OECTIOBTOpHAs BEIOOPKA, OTHOCUTEIbHBIN
nokasaresb BeIOOpku. OmmlKka penpe3eHTaTUBHOCTU. [ 'eHepanbHas cpeHsis, BbI0opoU-
Has cpenHss. JloBepUTeabHbIe MHTEPBAIIBI ISl OLICHKHM MaTeMaTUYECKOTO OXKHUAAHUS
HOpMaJbHOTO pacnpezeneHus. OneHka BeposTHOCTH (OMHOMHAILHOTO pacipeleIeH s )
10 OTHOCHUTEJIBHOM 4acTOTeE.

26. Cratuctuyeckoe pacupenerneHue BeIoopku. [lonuron 9actor.

Oopa3zey IK3aMeHAUUOHHO20 Oulema

VAN VAN
HccnenoBaTh HAa CXOUMOCTH YHCIIOBBIE PSIIbL: 1) " 2) (—Lj' .
n+3 S, Ju

n=1 n=0

Haiit 06;1acTh CXOAMMOCTH CTEIIEHHOTO Psija: 2y,

n=1"

[IpeacraBuTh JBOMHOI UHTETpal J J f (x, y)dxdy B BUie TOBTOPHOTO, eciii 001acTh D 3a1aHa Ju
HUAMUA. D : x> =2-y; x+y =0.

BoruncnuTh KpUBOJUHEHHBINA HHTETpall J (+ + y)dxdy,, TIe AB - OTPE30K MPSAMOIA, COeTUHSIOLIEH

AB
TOo4KH (0; 0) 1 (4; 2).

B xopo0e 6 kpacHbIX 1 4 cMHUX KapaHaamia. Haynauy u3Bnekaror Tpu kapanaama. Haiftu Bepo
SITHOCTB TOT'O, YTO J1BA UX HUX - KPACHBIE.
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6. BBIuuCINTH KPUBOJIMHEHHBIN HHTETPAT J (% + 37 )dx + 2xydy BIOIb Ayrd KyOMYECKON mapaboIibl

Ly=x°
OT TOUKH A(I,; 1) 1o Touxku B(2; 8).

8. Y4eOHo-MeToaMueckoe M HH(POPMALMOHHOE OOeceyeHue JUCIUIIMHBI
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HNHuTepHer pecypcesl

1. Caiit xadenps! https://vpmipit.ru/
2. https://edu.ru/

9. MarepuajibHO-TeXHUYECKOe o0ecneyeHre JUCHUIIUHbI

3a xadenpoit «Breiciias MareMaTuKa» B IJIaBHOM y4eOHOM KOPITyCe 3aKpEIICHbI JIEKIIMOHHAs
aynutopust Ne 1-16, ayauropuu it mpoBeieHus npaktuueckux 3anatuit NeNe 2-08, 2-27, 2-29, 2-31,
2-33,2-35, OOJIBIIMHCTBO U3 KOTOPBIX OCHAILIEHO TaOIUIIaMH, TpadUyecKuM MaTepruaioM, YepTexamMmu
o JuHEHHOW anreOpe, OdJeMEHTaM BEKTOPHOM  anreOpbl, AaHAJTUTHUYECKOM TIeOMETpHH,
T depeHInaIbHOMY HCUUCICHUIO (PYHKIUN OJJHOW NepeMEeHHOM, HHTErpaJlbHOMY Hcuuciienuto. Ha
Kadeape UMEIOTCsl MHTEPaKTUBHAS JOCKA U AUATIPOEKTOP.
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