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1. ]_Ie.]'[I/I H 3aJa4Y4 T CIHUITIJIMHBI
MaremaTHKa SBJISICTCS CpCACTBOM PCHICHUA MPUKIAAHBIX 3a/la4 U YHUBCPCAJIbHBIM SA3bIKOM

HAyKd, a TaKKe 4acThIO0 OOIIel KynbTypsl denoBeka. [loatomy maremaTnueckoe oOpa3zoBaHue
CIIEyeT paccMaTpuBaTh KaK BaXHYI COCTaBJSIOMYIO (YHIAMEHTAIBHOW TMOATOTOBKU
0akaxaBpOB.

Heabro matematuyeckoro oOpa3oBaHusl OakaiaBpa sABiSeTCA: OOy4YEHHE CTYJICHTOB
OCHOBHBIM TIOJIO)KEHUSIM M METOJaM MaTeMaTHUKH, HaBBIKAM IIOCTPOCHHUS MAaTeMaTHYECKHX
JI0Ka3aTeNbCTB IyTEM JIOTMYECKHX PAcCYKIEHUI, METoJaM pelIeHus: 3amad. ITOT Kypc
BKJTIOYACT JIMHEWHYIO anre0py, aHaIUTUYECKYI0 TeOMETpHI0, U depeHIInaTIbHOE NCUUCICHNE
(GyHKIUH OHON M HECKOJBKUX TEPEMEHHBIX, HHTETPAJIbHOE HCUHCICHHE, Tu(depeHInaTIbHbIe
YpaBHEHHSI, YUCIIOBBIC U (DYHKIIMOHAILHBIE PSI/IbI, KpATHBIE, KPHBOJIMHEHHBIE U TOBEPXHOCTHBIC
WHTETPaJIbl, OCHOBBI TEOPHH BEPOSITHOCTEH M MATEMaTHYECKOW CTaTUCTHKH. B TexHmyeckoM
YHHUBEPCHTETE OH SIBJSIETCS 0A30BBIM KYpCOM, Ha OCHOBE KOTOPOTO CTYJACHTHI JOJDKHBI U3ydaTh
apyrue QyHIaMeHTaJlbHblE TUCIHUIUIMHBL, KaKk (U3MKa, a Takxke oOlue npodeccuoHalbHbIE U
CTeMaNbHbIC TUCIUTUTMHBL, TPEOYIOIINE XOPOIIei MaTeMaTHYeCKOH IMOATOTOBKH.

Bocnuranue y CTYZGHTOB MaTeMaTHYECKOW KYIbTYphl BKIIOYAET B ce0sl TIOHUMaHHE
HE0OX0IMMOCTH MaTeMaTUYECKOM cocTaBistoLIei B 00IIel NoAroToBKe OakagaBpa, BEIPAOOTKY
MPEJCTaBICHUI O POJIM MAaTeMAaTUKHA B COBPEMEHHOH IMBHIIM3AIlMHM W B MHPOBOH KYJIbTYypE,
YMEHHE JIOTHYECKH MBICIUTh, ONIEPUPOBATh aOCTPAKTHBIMU OOBEKTaMU M OBITh KOPPEKTHBIM B
YIOTPEOJIEHUH MaTeMaTHYECKUX TMOHATHH W CHMBOJIOB JUIS BBIPQKEHUS KOJHMYECTBEHHBIX U
Ka4eCTBEHHBIX OTHOIIECHUI.

Maremarnueckoe oOpa3oBaHue OakajiaBpa JOJDKHO OBITh IIMPOKHM, OOIIUM, TO €CTh
JOCTaTO4YHO (yHAaMeHTaIbHbIM. DYHIaMEHTAIbHOCTh MATEMAaTHUECKONW MOATOTOBKU BKIIIOYAET
B ce0s IOCTaTOYHYIO OOIIHOCTh MAaTEMaTHUYCCKUX MOHATUN M KOHCTPYKIIUH, 00€CIIeUNBAIOIIYIO
HIMPOKUHM CHEKTP MX HPUMEHMMOCTH, TOYHOCTb (OPMYIUPOBOK MATEMaTHUECKHUX CBOWCTB
U3y4aeMbIX OOBEKTOB.

B mpenopaBanuMm = maremMaTMKM  cielyeT  OO€CHEeUdTbh  peai3allii0  COYeTaHUs
(GyHIAMEHTAIBHOCTH U IpodeccuoHanbHOM  HampaeieHHOCTH. C  3TOH  menblo B
JIOTIOJIHUTENbHYIO JIMTEPATypy BKJIIOUEHBI yueOHble MOCOOMS M Y4eOHMKH C HPUKIIAJHBIMU
(mpodeccroHanbHBIMM) 3a/la4aMU, B TOM YHCJIE TOATOTOBJICHHBIE MIPENOAaBaTENIIMU KadeIpbl;
KpOMe€ TOT0, IPEIoIaraeTcs, YTo MpernoiaBaTellb pacCMaTpUBAeT CO CTYyAEHTaMM IPUKJIaJHbIE
3aJjauy, MJUTIOCTPUPYIOIINE IPUMEHEHHE MaTEMaTHUECKUX METOI0B K UX PELICHUIO.

3anauei U3y4YeHUs JUCLUIUIMHBI SBISETCS OOyueHHE CTYIEHTOB OCHOBHBIM
MaTeMaTH4YEeCKUM METOJ[aM, UX 3HAKOMCTBO C Pa3JIMYHBIMU IMPHJIOKEHUSIMU 3TUX METOJIOB K
peLIeHHIO MPaKTUUECKUX 3ajad, Aejasi IpU 3TOM YIOp Ha Te pa3zeibl MaTeMaTUKH, KOTOpbIE B
COOTBETCTBUH C YUYEOHBIMM IJIAHAMU UMEIOT Ba)KHOE 3HAYEHME I TOIO WM MHOTO MpOduiis
MOJITOTOBKH CIEIMATIHCTOB.

2. MecTO IMCHMILIMHBI B CTPYKTYype 00pa30BaTeIbHOM MPOrpaMmbl

MaremaTka OTHOCHTCS K 00s3aTenbHO yact bioka 1 yueGHoro miana. OcHoBOM
OCBOEHMS JJAHHOM y4eOHOM MUCLMIUIMHBI SBJISIETCS IIKOJBbHBIM Kypc MaTeMaTHKH. DJIeMEHTHI
HEKOTOPBIX pa3/ieloB MaTeMaTHKU, U3y4aeMbIX B By3e (JMHeWHas anreOpa, auddepeHnuansHoe
U MHTETpajibHOE MCYHMCICHHUS (QYHKIUH OJHOM NEpeMEHHOM, aHaJUTUYecKas TIeoMeTpus),
3aJI0KEHbI B IKOJIBHOM Kypce MaTeMaTHKH; 3HAHUE 3TUX JJIEMEHTOB 00s3aTelbHO Kak Jyis
yriIyOJa€HHOTO M3YUEHHs YKa3aHHBIX Pa3/IelioB MareMaTHKH B By3€, TaK M JIJIsl OCBOGHUS TaKHX
pasnenoB, M3y4EeHUE  KOTOPHIX  IPEAYCMOTPEHO TOJBKO B  BBICHIEW  MaTeMaTHKE
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(muddepennmansaoe ucurcieHue (QYHKIUNH HECKOJIBKUX NEPEMEHHBIX, IudepeHIranbHbIe
yYpaBHEHUS, YHUCIOBbIC W (DYHKIMOHAIBHBIC PSIbl, BBIYMCICHUE YHCIOBBIX XapaKTEPUCTHK
CIIyJalHbIX BEJMYWH, MCIOJIH30BAHHE MATEMAaTHUYECKUX METOJIOB 0OpabOTKH CTaTHCTUYECKUX
JAHHBIX U JPYyTue).

JlaHHast TUCUUTUIMHA SBIISIETCS MIPEAISCTBYIONIEH ISl CISAYIOIINX €CTECTBEHHOHAYYHBIX U
o0menpoeCCHOHANBHBIX yYYCOHBIX JUCIUIUINH, MPEIYCMOTPEHHBIX B YYEeOHBIX IUIaHAX
cnienuanbHOCTEeH HampabiieHHsT «CTpOUTENhCTBO»: HH(POPMAIMOHHBIE TEXHOJOTHH, (DU3HKA,
WHXXCHEpHAsT W KOMIBIOTEpHAs rpaduka, MEXaHUKA: TEOpPETHUYECKas MEXaHWKa, MEXaHHKa
KUJAKOCTH M Ta3a, TEXHUYCCKAs MEXaHWKA, WHXCHEPHBIC H3BICKAHUS B CTPOHUTEILCTBE:
WH)KCHEpHAsT TEOJIOTUST W TeO0Je3us, CTPOWTENbHAs MEXaHWKa, OJJICKTPOTEXHHWKAa U
AIEKTPOCHAOXKEHHE.

3. TpeboBaHusA K pe3yabTaTaM OCBOCHUS TUCHUNITHHBI

W3yueHne naHHOW MUCHMIUIMHBI JIOJDKHO COJEHCTBOBATH INMPHOOPETEHUIO BBITYCKHUKAMH
porpamMMbl OakasaBpuaTa CIeIYIOIINX KOMITETCHIIUH .
CIIOCOOHOCTRIO K caMoopraHu3anuu u camooopaszosanuio (OK-5).
CMOCOOHOCTBIO ~ TPHUMEHATH  CIIOCOOBI  PAalMOHAIBHOTO  HCIOJB30BAHUS  CHIPHEBBIX,
HHEPTETUIECKUX U JIPYTHX BUIOB PECYPCOB B MAIIMHOCTPOUTEIHHBIX IPOU3BOJICTBAX, BEIOMPATH
OCHOBHBIE ¥ BCIIOMOTAaTEIbHBIE MAaTEpHUaNbl ISl W3TOTOBICHHS WX W3JACIHHA, CHOCOOBI
peanu3aliii OCHOBHBIX TEXHOJIOTHYECKUX IMPOIECCOB, AaHAIUTHUYECKUE M YUCICHHBIC METOIBI
npu pa3paboTKe MX MATEeMAaTHYECKUX MOJEINCH, a TakKe COBPEMEHHBIE METOIbI Pa3pabOTKH
MAJIOOTXOJHBIX, JHEProcOeperanmx W OKOJOTHYECKH YHCTBIX MAalIHHOCTPOUTEIBHBIX
texuosorui (ITK-1).
B pe3yibTaTe n3yueHusi AMCHUILIMHBI CTYIEHT J0JIKEH
3HATH:
OCHOBHBIE TIOHATHSI aJIreOphl U TEOMETPHH, MATEMaTHYECKOTO aHAaJIM3a, TCOPHH BEPOSTHOCTEH U
MaTEeMaTUYEeCKON CTATUCTHKH, a TaK)Ke UX MPOCTCHINNE MPUIOKEHUS B TPOPECCHOHATBHBIX
JMCIUTUINHAX;
METOJIbl PEIICHUS] MaTEeMaTUYECKUX 33]au JI0 YMCIOBOIO HIIM JIPYroro TpeOyeMoro pe3ysbraTa
(rpaduka, GopMymbl U T.11.)
OCHOBHBIC TPUMEHEHHUS TEOPHUH BEPOSATHOCTEH W  MaTEeMaTUYCCKHH CTAaTUCTHKH B
HKOHOMHUYECKUX MPUIIOKECHUSX;
yMeThb:
UCMOJb30BaTh B MPO(ECCHOHAIBHOM JeATeNbHOCTH 0a30Bble 3HAHUS MATEMaTUKH;
CTaBUTh LEIM U (QOpMyIHpOBaTh MaTEMaTHUECKYIO IIOCTAHOBKY 3ajjay, CBS3aHHBIX C
peanuzanuei npodeccuoHaNIbHBIX ()YHKIIHIHA;
MIPOrHO3UPOBATh BO3MOXKHBIN pe3ylbTaT NMpeiaraeMoro MaTeMaTH4ecKoro pEIIeHUs, YMEeTh
OLIEHUBATh €r0 3HAUCHMUS,;

NEpCBOAUTb SKOHOMHNYCCKUEC 3aJa4U C OIMMUCATCIBHOT'O A3bIKA HA SA3bIK MATCMATUKU,



CTPOUTh MAaTEMaTUYECKHE MOJIEIM MPUKIAIHBIX 33/1a4 C ONITUMAJIbHBIM BEIOOPOM MX pELIEHUS,
aHaJIM3a U OLICHKH TOJIY4YEHHBIX PE3YJIbTaTOB;

ONepHpoBaTh C AaOCTPAaKTHBIMH OOBEKTaMH H OBITh KOPPEKTHBIMH B  YIOTpEOICHUU
MaTeMaTUYECKUX IMOHATUNH M CHUMBOJIOB JJISi BBIPAXKEHMSI KOJUYECTBEHHBIX M KaueCTBEHHBIX
OTHOIIICHUM;

BJIA/J1eTh:

METOJIaMH aHaJM3a U HaBbIKAMM CAMOCTOSITEJIBHOIO M3y4eHHs Y4eOHOM M Hay4yHOM
MaTeMaTH4ECKOH JINTEepaTyphl

MaTeMaTU4YEeCKUMH, CTATUCTUYECKMMHM M KOJIMYECTBEHHBIMH METOJAMU PEUICHHUsI THUIOBBIX
OpraHM3al[MOHHO-YIIPaBIEHUYECKUX 3a/1a4;

MaTeMaTHYeCKOW  JIOTUKOM,  HeoOXonumMoll — ans  (GOpMHUPOBAaHHUA  CYXKJAEGHUH 1O
COOTBETCTBYIOIINM TPO(PEeCcCCHOHATBEHBIM MpoOieMaMm;

CIOCOOHOCTBIO K OOOOIIEHHI0, aHalM3y, BOCHPUATHIO HMH(OpPMAlMM, MOCTAHOBKE LEIH H

BBIOOPY IyTel €€ TOCTHKEHUSI.



Bceero, 4 Pa30uBka no ceMmecrpam
Buabl yue6Hoii padoThl 0PO 300 OPO (B HENENO), U 3P0 (mo cemecTpam), 4
1 2 3 1 2 3
Konraxrnas padora 244/6.77 | 60/1.66 | 108 | 68 68 24 | 18 18
(BCEro 4acon)
B toM uucne:
JCKIHH 104/2.88 | 26/0.72 36 34 34 10 8 8
}g”;‘)“mqec““e A1 140/3.88 | 34/0.94 | 70 34 36 16 | 10 8
Camocrosirentnas 260/7.22 | 444/12.33 | 98 80 82 | 156 | 164 | 124
pabora (Bcero)
B ToMm uucne:
TEMBI JIJIst
CaMOCTOSITEILHOTO 170/4.72 | 300/8.33 70 50 50 100 1 50
W3yYEHUS
BBITIOJTHEHHE
[HEBMEHHON 100/2.77 | 144/4.00 | 38 30 32 56 | 64 | 42
CaMOCTOSTEIBHOM
pabotsl (CP)
Bun otuérHOoCTH: IK3. IK3. IK3. IK3. IK3. IK3. IK3. IK3.
O61ast Tpy10éMKOCTh 504/14 504/14 206 148 150 180 182 | 142
4. O0beM AUCHUNIMHBI U BUIbI Y4eOHOH padoThl
Tab6aunna 1
5. Conep:xkaHue JUCHUATIIAHBI
5.1. Pa3pesnl JucOUILIMHEBI H BUABI 3aHATHH
Tabdauna 2
Yacsl
No HaumeHoBaHue pa3jiena qUCHUIUTMHBL | Yack JICKUHOHHBIX HpAKTHYECKIX Hroro
o ceMecTpam 3aHSATHH . 4acoB
3aHSATHH
1 cemectp
Bcero: 34 68 102
1 | JIuneitnas anre6pa 8 12 20
2 | DneMeHThl BEeKTOPHOM aareOpbl 6 10 16
3 | AHanuTHyecKas TeOMETpHUs 6 10 16
4 | Teopus npeneaoB 6 12 18
5 Z[I/I(p(pepveHuHanvLHoe HCHUCIIEHHE 8 24 32
(GyHKIUI 0JTHOM epeMeHHOM
2 cemecTp
Bcero: 32 32 64
6 Z[I/I(p(pepveHuHaanoe UCYHCIIEHUE 10 10 20
(GYHKIMI HECKOIBKUX MEPEMEHHBIX
7 | MHTerpanbpHOE HCUMCICHNE 12 12 24
8 | Auddepenumanpuple ypaBHEHUS 10 10 20
3 cemecTp
Bcero: 34 34 68
9 | Pammt 10 10 20
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KpatHble, KpuBOIMHENHBIE U
IIOBEPXHOCTHBIEC UHTEIPAJIBI

14 14 28

11

OCHOBBI TEOpUHU BEPOSTHOCTEH U
MaTEMATUYECKOU CTATUCTUKH

10 10 20

5.2. JIeKIMOHHBbIE 3aHATHSA
Taoauna 3

NoeNe
n/n

HaunmenoBaunue
paszaena TUCIUILIMHBI

Coneprkanue pa3aeson

1 cemecTp

JIuneiinas
ajredpa

Onpenenurenu 2-ro u 3-ro mnopsaka, uX cBoiictBa. MwuHop U
anreOpandeckoe JOTOJHEHHe »3jieMeHTa onpenenurens. llonsrtue 06
ompenenuTene N-ro mnopsaka. PemeHne cUCTEM JIMHEHMHBIX YpaBHEHUU
MeronoM Kpamepa. Ilonarue o marpune. CioxxeHue, yMHO)KEHUE MaTpUIL.
YMHOXEHHWe MaTpHIl Ha YuCiIo. YMHOXKeHue aByX Marpuil. OOpartHas
Marpuia. MaTpuyHas 3aluch U MaTPUYHOE pEIIEHHWE CUCTEM ypaBHEHUH.
Meron I'aycca pelieHus CUCTEM JTUHEUHBIX YPABHEHUMH.

JIeMeHThbI
BEKTOPHOI
ajareopsbl

Bexrtopnas anrebpa. Ilonsitue BexTopa. JIuHeliHble omnepanuu Haj
BekTopamu. IloHsATHME JIMHEMHONW 3aBUCUMOCTH BEKTOpPOB. JInHeWHas
3aBHCHMOCTh BEKTOPOB Ha IUIOCKOCTH. basuc Ha miockoctu. [Ipoexnms
BeKTOpa Ha o0cb. CKalasipHOE, BEKTOPHOE, CMEUIAaHHOE IPOU3BEACHUSA
BEKTOPOB M HX CBOMCTBa. Hampasisrommpe KOCHHYCBI BEKTOPOB.
I'eoMeTpuueckuid CMBICT BEKTOPHOTO M CMEIIAHHOTO IPOM3BEIACHUIA
BEKTOPOB.

AHauTHYeCcKas
reoMeTpus

AHaIUTHYECKasi TEOMETPHUS Ha IJIOCKOCTH. Pa3nuuHble ypaBHEHUS TPSMOi
auHuK. Touka nmepecedyeHus ABYX MPSIMBIX, YTOJI MEXAY IBYMs MPSIMbBIMU.
KpuBbie BTOporo mopsijaka: OKpYy:KHOCTh, JUIMIIC, THrepOoia, mapadoa.
YpaBHeHHE  IUIOCKOCTH,  MpPOXOASIIed  yepe3  JaHHYI0  TOYKY
NEPIeHIUKYISAPHO JaHHOMY BekTopy. OOmiee ypaBHEHHE IIOCKOCTH.
VYpaBHeHHE TIOCKOCTH B OTpe3kax. PaccTosiHHe OT TOYKH A0 IMJIOCKOCTH.
Yron  Mexay  IJIOCKOCTSMHU. VYcioBus ~ mapalienbHOCTH U
HNEePIEeHIUKYIIpHOCTH  TulockocTtei.  [lpsmMas B mpocTpaHCTBeE.
Kanonnyeckoe u mapameTpuyeckue ypaBHEHHS MPSMOM B MPOCTPAHCTBE.
Yron Mexay OpsSMbIMH B MPOCTPAHCTBE. YCJIOBUS NApaJICIbHOCTH U
NEPIECHIUKYISIPHOCTH TPSIMON M MIIOCKOCTU. Touka mepeceueHus: mpsiMoit
u 1iockocTH. [loBepxHocTH 2-T0 TWOpsSAKAa W HMX KAHOHUYECKHE
YPAaBHEHUSIM: JILTUIICOUJIBI, TUIIEPOOIOUIbI, MapaboIouIbl, UIUHAPKL 2-
T'0 MOPSJIKA; KOHYC 2-T0 MOPsAKA.

Teopus
npeaeoB

[Ipenen  dynkuun opu X —> 4w, X — —00, X —> Xg,06CKOHEYHO
Oonpime (YHKIIMM M UX CBA3b C OeckoHeuHO ManbiMU. OCHOBHBIE

. 0 «
TEOpEeMbl O TMpeaenax. PacKpbiTHE HEONpPEACICHHOCTEH BUTA
©

IlepBbIit 1 BTOpOH «3aMeuarenbHble» npezensl. CpaBHEHHE OECKOHEUHO
Manblx  QyHKIuMA. OpHOCcTOpoHHME mpeaenbl. (yHkuuu. beckoHeuHO
Manble (yHKIMM M UX CBoWcTBa. beckoHeuHO Mainble QYHKIMH U
O0eckoHeuyHO Oombline (YHKIUHM M HMX CBSI3b C OECKOHEYHO MAaJIbIMU.
IepBrlit 1 BTOpO# «3aMedarenbHbIe» Npeaessl. [loHsATHe HenpephIBHOCTH
¢ynkuuu. Touku pa3peiBa, X Ki1accUpHUKAIHS.

JudpdepennuaibHoe
HCYHUCJICHHE

[IpousBoaHbIE OCHOBHBIX dJIeMEHTapHbIX (GyHkuui. I[IpousBoaHas
cioxHoil gyHkimu. IlpousBoaHas GyHKIMH, 33JaHHON MapaMeTPUUECKH.

6




(pynkuuii oqHoi
nepeMeHHOn

Huddepenunan GyHKIMH, €r0 r€OMETPUUYECKHI CMBICT U UCIIOJIb30BaHHUE
i npuOmmKEHHbIX  BhruMcieHuid.  IlpaBuno  Jlomwrtans wu  ero
HCIIONB30BAHUE JUIS PACKPBITHS HeolpeneleHHocTed. McecnenoBanue
(GYHKIMU C TIOMOINBIO MPOU3BOJHON: HAXOXKJICHHE €€ DKCTPEMYMOB,
HauOOJIBIIETO Y HAaWMEHBIIETO 3HAYEHWH Ha 3aJaHHOM OTpe3Ke.
AcumntoTsl rpaduka ¢pynkuuu. OO0mas cxema UccieAoBaHus QYHKIMHA U
nocTpoeHus e€ rpaduka.

2 cemecTp

DyHKUUHA
HECKOJbKHX
nepeMeHHbIX

3amaun Ha HAXOXKICHHWE M TOCTPOCHHE 00JacTH ompenesneHus (QyHKIUH
nByx nepemeHHbIX(D/IIT). Tlpemen m HempepbIBHOCTH (YHKIMH JBYX
IIEPEMEHHBIX.

3ajaud Ha HAxXOXJEHME YaCTHBIX IMPOU3BOJHBIX1-ro Mopsaka, CIOXKHOU
¢yHKIMKM. 3a7a4d Ha BBIUMCIEHHME NMPUOIMKEHHBIX 3HAUYEHUN 3a/laHHBIX
BBIpAXKEHUH ¢ UCTOIb30BaHueM ToJHOTO nuddepennmana OJII1. Pemenne
3amay  Ha wuccaenoanne @DJIII Ha dkcTpeMyMmM, M HaXOXIACHHUE
HauOOJIBIIIETO U HAUMEHBIIEro 3HaueHui. HaxoxkneHune mpou3BOIHOM 10
3aJlaHHOMY HampaBjeHuio. PelieHue 3amad Ha HMCIHOJIB30BAaHUE METOJA
HaMMEHBIINX KBAaJPaTOB AJis1 00pabOTKU HKCIEPUMEHTAIbHBIX JaHHBIX.

HNuTerpajabHoe
HCUYHCIeHne

OcHOBHBIE METO/IbI WHTETPUPOBAHUS HETOCPEJICTBEHHOE
WHTETPUPOBAHKE, METOJ TIOJIBEICHUS MO 3HaK auddepeHiuana, MeTO
3aMeHBbI TTEPEMEHHOM, METOJ] MHTETPUPOBAHUS 10 YacTsiM. KomriekcHbie
yucna. Anrebpandeckas popmMa 3amucu KOMIUIEKCHOTO YHucia. Moy u
apryMmeHT. JelcTBUS HaJl KOMIUIEKCHBIMHA YUCIaMU. TpUroHOMETpUYeCKas
U ToKa3zaredbHas (QOpMBI 3amucu  KOMIUIEKCHOro uucna. ®dopmyna
Myagpa-Jlamiaca. MHorounensl. Pa3znokeHne MHOTOWIEHA Ha JIMHEWHBbIE
W KBaJpaTHble MHOXUTENU. VHTerpupoBaHHe palUMOHATIBHBIX JPOOEH.
Tunbl nmpocTedimmx ApoOeit m ux uWHTErpupoBaHue. HHTErpupoBaHHE
palMoOHANBHBIX APOOCH METOIOM Ppa3JIOKEHUs Ha MPOCTEHINHE IpOoOu.
HNuterpupoBanue MPOCTEUIINX HppalMoHaTbHbBIX (GYHKITUH.
WnTterpupoBanne  TpUroHOMeTpHuYecKWX  (YHKIUH, yHUBepcalbHas
TPUTOHOMETpPHUYECKass  IOJCTaHOBKA.  Bpluucienue  omnpenenéHHOro
uHTerpasa ¢ mnomomsio  dopmynsl  Hprorona-JIeiOnuma. 3amena
NEePEeMEHHOI B ompeneinéHHOM uHTerpaie. MHTerpupoBaHue Mo Yactim
Ui ompenenéHHoro unrerpaia. [Ipunoxxenus onpeneiaéHHOro HHTErpania:
BBIUHCJICHHE IUIOMAAeH MIOCKUX (GUTYp, IUIMHBI IyTd KPUBOH, 00HEMOB
ten. HecoOcTBeHHbIEe  WHTErpayibl.  BpIUMCIEHHWE  HMHTErpajgoB  C
OECKOHEYHBIMU I'PAaHUIIAMU M UHTETPAJIOB OT Pa3pbIBHBIX (DYHKITHIA.

And¢pepennuanbubie
YPABHEHUSA

YpaBHEHHUsI ¢ pa3CIAIOMUMHUCS TIEPEMEHHBIMH, OTHOPOIHBIE U JINHEHHBIE
ypaBHeHus 1-ro mopsiaka. Auddepenuunanbapie ypaBHEHUS! 2-TO MOPAIKA.
[Ipocreiire ypaBHEHUS, JOMyCKAIOIINE MOHIKEHUE nopsiaka. JInHeiHbie
muddepeHnranbable ypaBHeHHs 2-T0 nopsiaka. JInHeiHbie 0AHOPOJHbIC U
HEOJIHOPOAHbIE ypaBHeHHUs. JIuneltHble quddepeHnnanbHble ypaBHEHUS C
IIOCTOSTHHBIMHU KodhduUIeHTaMU. Pemrenne OJHOPOAHBIX u
HEOJHOPOAHBIX  JAu(pPepeHIInaNbHbIX  ypaBHEHUH C  MOCTOSHHBIMH
K0d(pbUIMEHTaAMH C TPABOM YacThIO CIIEIMATIBLHOTO BHUIA.

3 cemecTp

Panb1

Uucnosele psagpl. CxomumMocTb M cymma psizna. OCHOBHBIE CBOICTBa
CXOAAIIUXCS PAIOB. Heo6xoaumoe yCIIOBHE CXOJMMOCTHU
3HAKOIIOJIOXKUTENBHOIO  psAjxa. TeopeMbl  CpaBHEHUS. [Ipusnaku
HNanambepa, Komm. 3nakouepenyrommecss psabl. Ilpusnak JleitOHuna.
[onstue o ¢pynkmonanbHoOM psiae. CteneHnsle paasl. HTEepBan u paauyc
cxogumoctu. DopMyiibl

Maxuiopena u Teitnopa. Paznoxenue ¢pyHkuuii B psapl MakiopeHa.
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JIBoWHOIM,

JIBOWHON WHTErpang, €ro CBOWCTBA W BBIYMCIEHHUE CBEJICHHEM K
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KPHUBOJIMHENHBIH,
NOBEPXHOCTHbIE
HHTErpajbl

noBTopHOMY. I[loHsiTME O TpoHHOM HMHTerpajie. 3aMeHa IEpEMEHHbBIX B
KpaTHbIX WHTerpanax. KpuBoJIMHENHHBIE WHTErpajibl, UX CBOWCTBA U
BoluncieHue. IloBepxHocTHble wuHTErpansl. [IpuiokeHus KpaTHBIX,
KPUBOJIMHEHWHBIX U IIOBEPXHOCTHBIX MHTETPAJIOB.

11

OcHoBBI TEOPHH --
BEPOSATHOCTEH U
MaTeMaTH4ecKoi
CTATUCTHKHU

OOmue mpaBwia KOMOMHATOPUKW:  TPAaBUIO  CYMMBI,  IPaBUIIO
npousBencHus. Pa3menieHus, nepecTaHoBKH, coderaHus. CiiyyaliHble
coObITHs 1 onepauuu Haa HUMU. HecoBmecTHble coObiTus. [lonHas rpynna
IOMapHO  HECOBMECTHhIX  coOblTuM. Kiaccuueckoe — omnpexaeneHue
BeposiTHOCTH.  CBOMCTBAa  KJIaCCMUECKOM  BEPOSTHOCTH. Y CJIOBHAs
BEPOSTHOCTb. @opmyna mnonHOM BeposTHocTH. Dopmyna baiieca.
[ToBTOopHBIE HCHBITAHUA. buHOMuManeHOE pacnpenenenue. Popmyna
bepnymnu. HauBeposiTHeiiiiee 3HaYyeHUE 4YHCIIA TOSBICHHUS  COOBITHSL
JlokanbHas Teopema MyaBpa - Jlammaca. Pacnpenenenue Ilyaccona.
[lonunomuanbHoe pacnpenenenue. CryyaiiHas BenuuuHa. OyHKIUA
pactipenenenus. CpoiicTBa (QyHKIMH pacnpeaeneHus. JUCKpeTHbIE U
HEIIpEpBIBHBIE CllydaliHble BeJW4YuHbL. [DIOTHOCTH pacnpeneneHus, €
cBorictBa. HopManbHbIN 3aKOH pacnpenenenus. HesaBucumsle ciaydaiiHbie
BENUYMHBL.  YHUCIIOBbIE  XapaKTEPUCTHKU  CIYYalHBIX  BEJIMYMH.
Maremaruueckoe oxuganue, e€ cpoiictBa. Koadduuuent xoppensuumu,
ero cBoiictBa. OCHOBHbBIE TMOHSATHS MAaTeMaTHYeCKOW CTATUCTUKHU:
BBIOOpPOYHAs COBOKYIHOCTh, TI€HEpajibHasi COBOKYIHOCTb, IOBTOpHAas
BBIOOpKa, OecroBTOpHAs BIOOPKA, OTHOCUTENBHBIN MOKa3aTelb BEIOOPKHU.
Ommbka penpe3eHTaTUBHOCTH. ['eHepaibHas cpeaHss, BbIOOpOUYHAs
cpenHsis.  YCTOWYMBOCTH  BBIOOPOYHBIX  cpeAHuX. JloBepuTenbHbIE
WHTEPBAJIBI Ul OLEHKH MaTeMATHYECKOTO OKHIAHUS HOPMAJIbHOTO
pacrtipenenenus. OneHKa BEpOSTHOCTH (OMHOMHAIBLHOTO pacCIpeesICHHUs )
[0 OTHOCUTENIbHOW uacToTe. CTaTHCTHYECKOE paclpeseleHue BBIOOPKH.
[TonuroH 4acToT, TMCTOrPaMMa 4acToT.

5.3. JIaGopaTopHbIe 3aHATHS He MPeTYCMOTPEHBI

5.4. lIpakTuyeckue 3aHATHS
Tadauua 4

NeNe
n/n

HaumenoBanue
pasnena JUCIUILUTHHBI

Coneprkanue paszena

1 cemectp

JInHelinasn
ajareodpa

Briuucnenue onpenenureneil. Pemenne cucreM JNMHEHHBIX YpaBHEHUM
meronoMm Kpamepa. Crnoxenue u ymHOKeHHe MmaTpul. Haxoxnenue
oOpaTHOI MaTpulibl. Penienue cucreM ypaBHEHUN MaTPUUYHBIM METOI0M
u MeroaoM ["aycca.

JIEeMEeHTBI
BexTopHoi
anreopsbl

Pemienne 3agau Ha HaxXoXXICHHUE KOOpHHHaTHOﬁ (I)OpMLI 3aliucu
BCKTOpA, C€ro UIMHBI, OIPCACICHHUA HX B3dMMHOTO PaCIOJIOXKCHUA
BCKTOPOB Ha IIJIOCKOCTH W B MPOCTPAHCTBC. Brruncnenue CKaJIIpHOTO
ITPOU3BCACHUA BCEKTOPOB, HaXO0XJICHUC yCJI0BUSA ux
MNEPNECHAUKYIIAPHOCTHU. CKaJIHpHOC MMpOU3BCACHUC JIBYX BCKTOPOB,
YCIOBUEC MNCPICHAUKYIIIPHOCTU BEKTOPOB. BCKTOpHOC n CMCIIAHHOC
OpOU3BCACHUA BCKTOPOB U HUX T COMCTpI/I‘-ICCKI/Iﬁ CMBICIJI. HpI/IJ'IO)KCHI/IC
BCKTOPHOI'O M CMCIIAHHOI'O HpOI/ISBCI[CHI/Iﬁ BCKTOPOB JIsI PCIICHUA
TCOMCTPHUYCCKUX 3adaYd

AHaJIuTHYECKASA
reoMeTpus

Ananutnyeckass reoMeTpusi Ha IUIOCKOCTH. Pa3ianuHble ypaBHEHUs
npsiMoit tuHuu. Ilepexon oT ogHOTO BUAA (POPMYIIBI IPSIMON K APYroMy
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Buay. Touka nepecedeHus AByX NPSMBIX, YTOJ MEXAY ABYMS NPSMBIMH.
KpuBsie BTOporo mopsaka: OKpy>KHOCTb, 3JUIMIIC, TUIIepOoIa, mapaboa.
Bunbl ypaBHEHMH IUIOCKOCTH: YpPaBHEHHME IUIOCKOCTH, IIPOXOJSAILEH
yepe3 JaHHYK TOUYKY MEpIEHIUKYJISIPHO JAHHOMY BEKTOpy; oOlee
YpaBHEHUE IUIOCKOCTH; YpPaBHEHME IIJIOCKOCTM B OTpe3KaX. 3ajaud Ha
IIOCTPOCHUE IUIOCKOCTH, BBIYUCIECHUE PACCTOSIHUA OT JaHHOW TOYKH 10
IUIOCKOCTH, YIVIA MEXAY IUIOCKOCTAMH. YCIIOBMS IapajluIeIbHOCTH M
NEPHEHANKYJIAPHOCTH  IIockocte. llpsimas B mpocTpaHCTBeE.
Kanonuueckoe M  mapaMeTpUyeckHe  ypaBHEHUS  NpPSIMOM B
MPOCTPAHCTBE. YTOJ MEKAY IMPSIMbIMA B HPOCTPAHCTBE. Y CIOBUSA
NapaJJIEIbHOCTH U NEPHEHAUKYIIPHOCTH IIPSAMOM U IIIOCKOCTH. Todka
nepecedeHus npsmMoil u miockoctu. IloBepxHocTu 2-ro mopsiaka U uX
KaHOHMYECKHUE YPaBHEHUSIM: AJUTUATICOUBI, TUIepOOIOUIbI,
napa0oJIouabl, HWJIMHAPKI 2-T0 MOPsiAKa; KOHYC 2-TO MOpsIKa.

Teopus
NpeieJioB

[Ipenen pynkuu. beckoneuno manbie PyHKIIUM U UX CBOMCTBA.
beckoneuno Oosbiive PyHKIIMHU U X CBSI3b C OECKOHEYHO MaJIBIMH.

. 0 «
PackpsITHE HEOTIPEIETEHHOCTEM an[aﬁ ,— . 3aJ1a4m Ha PaCKPBITHE BCEX
o0

7 HeonpeAen€HHOCTEN. Pelienue 3a1a4 Ha HaX0KICHHUE TTPEACIIOB C
MTOMOIIBIO TIEPBOTO U BTOPOTO «3aMeyaTeNbHbIX» MpeaeiaoB. CpaBHEHUE
O6eckoHeyHO MasbIX QyHKUUN. [ToHsITHE HEMPEPBIBHOCTH (PYHKIIUH.
Opnocroponnue npenaensl. CBONCTBA PYHKINN, HEMPEPHIBHBIX HA
CErMEHTE: OTPaHUYEHHOCTD, CYIIECTBOBaHHE HAauOOIBILIEr0 U
HauMEHBIIETo 3HaUeHUH, MPOMEKYTOUHbIE 3HaUeHUsI. TOUKH pa3pbiBa,
WX KiaccCuUKaIHs.

JAnddepennuanbuoe
HcYHcIeHne
bynkuuii

OIHOM

nepeMeHHOn

[IpousBoHBIE OCHOBHBIX dJ€MEHTapHBIX (yHKIUNA. [IponsBomHas
cnoxnot ¢yuknuu. uddepenuman ¢GyHKIUHA, €ro reoMeTpUYECKUi
CMBICTT U HUCIOJB30BaHUE AJs MPUOMIKEHHBIX BbluncieHuil. [IpaBuio
JlonuTans U ero MCMHOJb30BaHHUE JUIS PACKPBITHS HEOIpPENEICHHOCTEH.
HccnenoBanne (GyHKIMM € MOMOIIBIO MPOU3BOJHOM: HAXOXKACHHE €€
9KCTPEMYMOB, HaMOOJBIIET0 M HAMMEHBIIEro 3HAYeHWH Ha 3aJaHHOM
oTpe3ke. AcuMnToThl Trpaduka (QyHKIUH. 3agadyud Ha HCCIEJAO0BaHUE
(dbyHKIIMM 1 TOCTpOeHHE € rpaduka.

2-0ii cemMecTp

D yHKUUHA
HECKOJILKHUX
nepeMeHHbIX

3amaun Ha HAXOXKJICHUE U IMOCTPOCHKE 00IacTH orpeaeiieHns GyHKITUN
nByx nepeMeHHbIX(D/IIT). [Ipeaen n HenmpepbIBHOCTh (PYHKIMH ABYX
MEepEMEHHBIX. 3aJayd Ha HaXOXKJICHHE YAaCTHBIX MPOU3BOAHBIXI-T0O
MOpAJIKa, CIOKHOM QyHKIUU. 3a7aun Ha BHIYMCICHHE MPUOIMKEHHBIX
3HAYEHUM 3aJlaHHBIX BBIPAXKEHUM C UCIOJIH30BAaHUEM IIOJIHOTO
mupdepennnana DI, Pemenue 3amau Ha wncciemnoBanue DJII1 Ha
9KCTPEMYM, U HAXOXKJIEHUE HAWOOIBIIET0O W HAaWUMEHBIIETr0 3HAYCHUI.
Haxoxnenue nmpous3BOAHON MO 3aJaHHOMY HampaBlieHUIo. PenieHue
3a/1ad  Ha UCIIOJIb30BaHME METO/Ja HAUMEHBIIMX KBaJApPaTOB JUIS
00pabOTKU IKCTIEPUMEHTATIBHBIX TAHHBIX.

HHurerpaasnoe
HCYHUCIeHHEe

OcHoBHbIE METObI UHTETPUPOBAHUS: HEIMOCPEACTBEHHOE
UHTETPUPOBAHUE, METOJA TOJBEAEHUs IMOoJ 3HaK JauddepeHnnana,
METOJ| 3aMEHbl IIEPEMEHHOH, METOJ] HHTEIrPUPOBAHMUS IO YaCTAM.
KomnuniekcHble uncna. Anredpanueckas ¢popma 3allMCH KOMIUIEKCHOTO
yucia. Moaymnbs ¥ aprymeHt. JIelcTBus HaJl KOMIUIEKCHBIMU YUCIIAMM.
Tpuronomerpudeckas 1 nmokaszaresibHasi (GOPMBI 3aIUCH KOMIUIEKCHOTO
gucia. Popmyna Myaspa-Jlautaca. Muorounensl.  Paznoxxenue
MHOIOYJI€Ha  Ha  JIMHEWHbIE WM KBAJApPaTHbIE  MHOXUTEIH.
WuTerpupoBanue panoHanbHbIX ApoOeil. Tumsl mpocreiimmx apobeit
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U HUX HHTErpupoBaHue. VIHTErpupoBaHune palMOHAIBHBIX JIpoOei
METOJIOM pa3JloXeHHsT Ha Mpocreimue apodu. HWHrerpupoBanue
IIPOCTEUIINX HppalUOHAIbHBIX byHKIHA. WNHurterpupoBanue
TPUTOHOMETPUUYECKHUX (DYHKIHMHA, YHUBEpCATbHAsI TPUTOHOMETPHUYECKAs
[OJCTaHOBKA. Bpluncienue onpenenéHHoro MHTErpaga ¢ MOMOLIBIO
¢dopmynbsl Hetotona-Jlelioauna. 3amMeHa nepeMeHHON B ONpenesiEHHOM
uHTerpase. MHTerpupoBanme mo 4acTaM Ul ONPEAEIIEHHOIO
uHTerpana. I[lpunokeHuss omnpenenéHHOro HHTErpana: BBIYUCICHUE
wiomaned IIoCKuX (uryp, ITMHBI AYTW KPUBOW, OOBEMOB TEIl.
HecobcTBennbie HMHTETPAJIbI. Beruucnenune UHTETPAJIOB c
0EeCKOHEUHBIMU TPAHUIIAMH ¥ MHTETPAJIOB OT Pa3pPhIBHBIX (PYHKIIHH.

JAudpepenuuaibHbie
YPaBHEHUA

VYpaBHeHHs] C pa3leNsIOIMUMUCI I€PEMEHHBIMU, OJHOPOJHBIE MU
JIuHeHble ypaBHeHUs 1-ro nopsaka. Juddepenunansupie ypaBHEHUS
2-ro mopsnaka. IIpocreiimme ypaBHEHHWs, JOMYCKAIOMIME IMOHIKEHHE
nopsanaka. Jluneilinsle audQepeHuanbHble YpaBHEHUsI 2-TO MOPSIIKA.
JIuHeliHbIE ONHOPOJHBIE W HEOJHOPOJHBbIE YypaBHEHHs. JIuHelHbIE
muddepeHnnanbabpie YpaBHEHUS C MOCTOSIHHBIMU KOA(h HUITUESHTAMHU.
Pemenne ODHOPOOHBIX M HEOJHOPOJHBIX JAupdepeHInaIbHbIX
YpaBHEHUW C TOCTOSHHBIMU KOX((PHUIIMEHTAMU C m[paBoOil YacThiO
CIICIIMAJIBHOI'O BHA.

3-ii cemecTp

Psaabl

Yucnosble psanpl. CxoguMocTh M cymMma psiga. OCHOBHBIE CBOMCTBA
cxomsmuxcst  psagoB.  HeoGxoaumoe — ycioBHE — CXOJUMOCTH
3HAKOITIOJIOXKUTENBHOTO psifa. Teopembl CpaBHEHUS. [Ipn3naku
HNamamb6epa, Komm. 3nakodepenyroniuecs: psiabl. [IpusHak JleiOHuIa.
[Tonsatne o QynkumonampHOM psiae. CreneHHble psiapl. MHTEpBaN n
pamuyc cxoaumocTH. Paznokenue pynkmmii B psn Teimopa u B psiit
Maknopena

10

Kparnbie,
KPHUBOJIMHEHbIE W
NOBEPXHOCTHbIE
HHTErpajbl

JIBoitHOW  wmHTerpan, ero  cBoiicTBa.  3MeHeHuwe  mopsiaka
UHTETpUPOBaHUs. BbluncieHne OBOMHOrO MHTErpaiga CBEICHHEM K
MOBTOPHOMY. TpOHHOW WHTErpajl W  €ro BbIYMCICHHE. 3aMeHa
MEPEMEHHBIX B KpaTHBIX MHTerpaiax. KpuBosjuHelHble MHTErpajbl U
uX BbluucieHue. [loBepXHOCTHBIE HHTErpajbl W HX BbIUYHCICHHUE.
[TpunokeHus  KpaTHBIX, KPUBOJMHEMHBIX W  MOBEPXHOCTHBIX
WUHTETPaJIOB.
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OOme mpaBuia KOMOMHATOPUKU: TPABWIO CYMMBI, IPAaBHJIO
npousBeneHus. Pasmenienus, nepecraHoBkH, coderaHus. CiyuaiiHble
coObiTusl U omepanuu Haa HUMH. HecoBmectHble coObiTHs. Ilonnas
rpylnmna  IOMapHO  HECOBMECTHBIX  coObiTmil.  Kiaccuueckoe
onpeneneHue BeposTHOCTH. CBOWCTBA KIIACCHUYECKOW BEpPOSTHOCTH.
VYcnoBHasg BeposTHOCTb. DopMyiia MOJIHOW BeposiTHOCTH. Popmyiia
baiieca. IloBTOpHBIE wuCHBITAaHHS. bBHHOMHMAIBHOE pacHpeAciICHUE.
®opmyna bepuymm. HaueposiTHeillee 3HaUEHUE YMCIIAa MOSBICHUS
cooniTusa. JlokanbHast Teopema MyaBpa - Jlamaca. Pacnpenenenue
[Tyaccona. IlommHomuanbHOE pacnpenenenue. CioyuyaiiHas BeITUYHHA.
Oyukiua pacnpeaenenus. CpoiicTBa (QYHKIHH  paCIpPEICICHHUS.

OcHOBBI TEOPUH .
. JluckpeTHble U HENpepblBHbIE CilydallHble BeaWMYMHBL. [lI0THOCTH
11 | Beposrmocten - W pactpeneneHus, e€ cBoWcTBa. HopmanbHBIM 3aKOH pAaCIpEeIICHMUS.
MaTeMaTH4ecKoil .
T ATHCTHKIL HezaBucumbie ciydaiinple Benu4uHbL. UYuClOBBIE XapaKTEpPUCTHKH
CIy4JalHBIX BEIWYMH. MaTeMaTu4yeckoe OXKHJaHue, €€ CBOMCTBA.
Koaddunment xoppensiuu, ero cBoiicTBa. (OCHOBHBIC TOHSATHS
MaTeMaTH4eCKON CTaTUCTUKHU: BbIOOpOYHAs COBOKYITHOCTb,
reHepajbHasi COBOKYMHOCTb, IOBTOpHasi BBIOOpKa, OECIOBTOPHAS
BbIOOpDKA,  OTHOCHUTEIBHBIM  TMOKa3zarenb  BbIOOpKHU.  OmmOka
penpe3eHTaTUBHOCTH. ['eHepanbHas cpeaHsis, BbIOOpOUYHAs CpETHSS.
YCcTOMUNBOCTh BBIOOPOYHBIX cpeAHHX. JloBepuTeNbHbIE WHTEPBAJIBI
JUTSt OIICHKHU MaTeMaTH4eCcKOoro 0XKHUJaHUS HOPMaJIbHOTO
pacnpeneneHus. OneHka BEPOATHOCTH (6bMHOMHAITLHOTO
pacrmipeiesieHndsi) 1O OTHOCUTENBbHOW yactore. CTaTUCTHYECKOE
pacnipenienienue BIOOpKU. [10JUroH 4acToT, rHCTOrpaMma 4acToT.
6. CamocrosiTesibHasi padoTa CTYIEHTOB 10 AUCIHUIIINHE
e TeMbl 17151 CAMOCTOATEILHOTO0 H3YYCHHUS
1 | IloBepXHOCTH BTOPOTO MOPSAIKA U UX KAHOHUYECKHE YPABHEHMUS.
BBenenue B MmaTeMaTHuecKuil aHanu3. MHOXECTBO IEHCTBUTENBHBIX Yucell. YUCIOBbIE
npoMexyrkd. Monyap  uucna.  IlorpemmHocts  BbluuciieHust  (aOconroTHas,
oTHocutenbHasi).  Omnpenenenne  ¢yHkuuu.  CrnocoObl  3amaHust  (QYHKIHMH.
2 | DneMmeHTapHble (QYHKIMM, HUX Tpaduku: Lenas panuoHanbHas (QYHKIUS, APOOHO-
panmoHanbHast (yHKUuMs, creneHHas (yHkuusa. [lokaszarenbHas W jorapupmuyeckas
¢ynkuuu. IlpuMeHeHue mnpous3BOoAHON (YHKIMHM K HCCIENOBAaHMM (QYHKIMH U
TEXHUUYECKUX 3a/a4.
[Ipumenenne mnpou3BoAHONW (YHKIMU K HCCIEAOBAHUIO (QYHKIHMM M TEXHUYECKUX
3 | 3anau. Bekrop-¢yHkius ckanspHoro aprymenta. [loHsaTue kpuBoii, riankas KpuBas.
Kacarenbnass x xpuBoil. KpuBusna kpuBoil. Paamyc kpuBu3HbL. [71aBHas HOpMaib.
bunopmains. KpyueHnne kpuBoii.
4 | llpumenenne aud¢epenHnmana K NpuUOIHKEHHBIM BBIYMCICHHUAM. HemnpepbIBHOCTD
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¢bynkuuu. Touku paspeiBa U uxX Kiaccupukanus. CBoicTBa HEMPEPHIBHBIX (PYHKIIHIA:
OTPaHUYEHHOCTh, CYIIECTBOBAHME HAMOOJBIIErO0 M HAMMEHBIIETO 3HAYCHUH,
CYIIECTBOBaHHME MPOMEKYTOUHBIX 3HAYCHUH.

VYpaBHEHME KacaTelbHON TUNIOCKOCTH U HOPMAJIU K ITOBEPXHOCTU. MeTo 4 HauMEHbIINX
KBaJ[paTOB 00pabOTKH SKCIIEPUMEHTATIBHBIX JaHHBIX.

[TpubnmxEHHOE BEIYMCIIEHUE ONPECTIEHHBIX HHTErpasioB. HecoOCTBEeHHBIE HHTETPAIBL.
[Ipu3Haky cX0MMOCTH HECOOCTBEHHBIX UHTEIPAJIOB.

Merop Jlarpanka penieHus JMHEMHOTO HEOJHOPOJIHOTO YPaBHEHHUS.

Cucrembl  muddepeHnnanbHbBIX  ypaBHeHWH. Hopwmamphas cucrtema. Meron
UCKITIOUEHMSI pelIeHts cucTeMbl T depeHIMaTbHbIX YPABHEHHH.

JuddepeHurpoBaHie 1 UHTETPUPOBAHUE PATIOB.

[IpunoxeHns: KpaTHbIX MHTErPajioB: BBIYMCIIEHNE IUIOMIAEH TUIOCKUX (PUIYp; BBIYMCICHHUE
o0bemMoB Ten. KpuBonmHelHble MHTErpanbl MEpBOro M BTOporo pogja. llpumoxenus
KPUBOJIMHENHBIX MHTETPaIoB. [ [0BEpXHOCTHBIE MHTETPAIBI IIEPBOTO U BTOPOT'O POJA.

10

HopmupoBannast cnydaifHas BenuuuMHa 3akoH Oonbliux uyucen. HepaBeHcTBO
UYeonimeBa. Teopema UebOnnmeBa. Teopema beprymnu. Teopema MapkoBa. Teopema
[Tyaccona. UnrerpanbHas teopema MyaBpa — Jlammaca. OCHOBBI CTaTUCTUYECKOTO
omucaHus. ['McrorpaMMa W TOJIMTOH YacTOT. DMIUPHYECKOE pachpeiesieHue W ero
cBOMCTBa. BBIOOpOYHBIE XapaKTEPUCTUKH W WX pachpeneieHus. TouedHbIe OICHKHU.
CBoiiCTBa HECMEIIEHHOCTH, COCTOATENLHOCTH U 3D PeKkTuBHOCTH. OThICKaHUE OIEHOK
METO/IOM MOMEHTOB.

Oopas3ey 3a0anuil 013 camocmoamenvHou padomuol cmyoenma na 1 cemecmp
Pa3znen «JjieMeHTHI JIMHEHHOH M BEKTOPHOI ajire0pbl, aHATUTHYECKASI T€OMeTPHSI».

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

2X1 + X2 +3X3 :4,
Pemuth cucreMy ypaBHEHUH 4 X +2X, + X3 =4,  a) metonom Kpamepa, 6) metomom ["aycca.
3% +4X, + X3 =0

JHansl uetbipe Touku: A(3;2:1), B(2;—1,0), C(4;0;—-5), D(-1;2;3). HaiiTu, mnpuMeHsis BEKTOPHYIO
anreOpy:
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a) yron ABC;

0) rwommane Tpeyronbauka ABC;

B) 00b&M mupamusl ABCD.

[TpuBecTu ob1ee ypaBHeHHE MpsiMoit 3x —4y +1=0 K BUAY B «OTPE3Kax» U MOCTPOUTH €E.

o. [TpuBectH ob1Iee ypaBHEHHE KPUBOW BTOPOTO MOPSIKA 3x? +2y? +6x+4y-1=0 K
KaHOHUYECKOMY BUIY U IIOCTPOUTH €€.

Oobpazey 3a0anus 0131 camocmoamenbHoll padoomosl cmyoenma Ha 2 cemecmp

Pa3znen «I/IHTerpa.ﬂbﬂoe HCYUCTICHHUE>»

HeonpenesieHHbIi OnpenesieHHbIH HecoOcTBeHHBIH

HHTerpaJj HHTerpaJ HHTerpaJj

WNHuTerpupoBanne noBeeHUEM Henocpencrsennoe npumenenue | MHTerpansl ¢ 66CKOHEUHBIMU
O/ 3HAK nn(b(bepeHuHaﬂa' dbopmynsl HetoTona — Jleitonuna: 1) 2 dx
X +1 4 2 npenenaMu; 1 J.
D [ 2) [ I(w;) " P B v
2X cos? x X2
1
WNHTerpupoBanue 1o 4actsm: 3aMeHa MIEpEeMEHHOM: 2) WHuTerpaisl ¢
3) I (4—3x)e>*dx HEOrpaHMYEHHBIMU

MOABIHTECTIPaJIbHBIMHU

f e
0 X KUHUSIMU: L
V6- ) dymKwms: 2) £ oo

HNHuTerpupoBanne GyHKINN BUIA [Tnomanpe MI0OCKOM GUTYPHI.
Ax+ B Ax+B | Brraucauts miomanas GUrypsi,

[ +bxtc  ax®+bx+c OTpPaHUYEHHOM JTMHUSIMHU:

dx _ 3. _
4) ___Xax 3) y=(x-2)°; y=4x-8
J.\/4+6x—x2

HNuTerpupoBanue pamoHadIbHbIX
(byHKL[Hﬁ'
) J’ x3 +4x +4x+2 dx
x + 1 2 ix+ 1)

I/IHTerpI/IpOBaHI/Ie
UppalMOHANBHBIX (PYHKIIHIA:

6) J‘ dx
V1-2x —%1-2x

Oobpaszey 3a0anusa 0nsa camocmoamenvHoil padomsl cmyoenma Ha 3 cemecmp

Paznen «KpaTHble, KpMBOJIMHelHbIE H IOBEPXHOCTHbIEC HHTEIPAJIbI.
OcCHOBBI TEOPHH BEPOSITHOCTEH M MATEMATHYCCKON CTATHCTHKID)

1y
1. 3MeHUTh MOPAJIOK UHTErPUPOBAHMSI B IOBTOPHOM MHTETpalle Idy I f(x, y)dx.
U

2. IlpencraBuTh IBOMHON MHTErpaj ” f (x, y)dxdy B Buge moBTopHOTO, eciu obmacts D 3a1ana
D

nuHEIME. D X2 =2-Yy;, x+y=0.
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3. BoruncnuTh TPOMHOM MHTErpa: ”I(xz +y%+ zz)dxdydz, V:0<x<3 -1<y<?2, -1<z<1.
v

4. BbIYMCIUTh KPUBOJUHEHUHBIN HHTET P I (x+ y)dxdy, » Tie AB — OTpE30K MPsAMOA, COETUHSIONICH
AB

touku (0; 0) u (4; 2).5.
5. BBIYHCIUTE C MOMOIIBIO JBOWHOTO MHTETpalia 00bEM Tella, OTPaHUICHHOTO KOOPAMHATHBIMHU

miockoCcTsIMU X=0, y=0, z=0 1 I0CKOCThIO X+ Yy +2Z—1=0.

4. BeIUMCIUTH KPUBOJIMHEWHBIN UHTETPAT j (x+ y)dxdy, » Tie AB — OTpE30K IPSIMOH, COETMHSAIOMICH

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

5. B xopo0e 6 kpacHbIX 1 4 cMHUX KapaHjamia. Haynauy u3Bnekaror Tpu kapanjama. Haittu
BEPOSATHOCTH TOTO, YTO JIBA MX HHUX - KPACHEIE.

YueOHO-MeTOANYECKOE O0ecTieYeHre CAMOCTOSITeIbHON PadoThl CTYIeHTOB

1. Ao6aynxammmoB C.-M. C. Co6opauk 3amanuii UTP mo mucimmmuae «Teopust BeposTHOCTEH u
MaTeMaTHyecKass CTaTUCTHKa» (ISl CTYACHTOB BCEX CIEHMAabHOCTEH OYHOH (OpMBI 00ydeHHs) —
I'posusii UIIL[ TTHTY, 2011.

2. Jamaesa JI. III., Matamepa X. I1. Jluneiinas anreOpa. YdeOHOE IMOCOOME 1O M3YUYCHUIO pas3jena -

I'poznsiid, UIIL ITHTY, 2013.

Maramesa X. I1. /luckpernas matemaTuka. YdeoHoe mocodue - I'po3nsnid, UIIL ITHTY, 2014.

4., CamnoB B. A. KpaTtabple, KpHBOTHWHEHHbBIE U TIOBEPXHOCTHBIC MHTErpainsl. — ['posusiid, WIIL] I'THU,
2010.

5. Caryesa II. D. KommuiekcHple duciaa. Yd4eOHO-METOMUYIECKOE MOCOOME IO M3YYCHHIO pasiaeia. —
I'posnsiid, UIIL ITHTY, 2016.

6. Ywmapxamxues C. M., Ymapxamxkuesa JI. K. I[Ipaktukym o teopuu monst. — ['posnsrii, 2009.

7. TagaeB A.M. [luddepennumanpaoe ncuncienne QyHKINH OAHON nepeMenHoi. COOpHUK 3aIaHui. —
I'posnsrit, UIIL I'THU, 2010.

8. TauaeB A.M. MHTerpanabHOE UCUUCIICHUE QYHKITH OTHOM mepeMeHHol. COOpHUK 3a1aHuid. —
I'posnsrii, UIIL I'THU, 2010.

w

7. OnleHOYHBIE CpeIcTBA

MEPBBIN CEMECTP
Bonpocel 0na konmpoasa Kk nepeoii pybexcrnoi ammecmayuu

JInneitnas aare0dpa, 3J1eMeHThbI BEKTOPHOH aJre0pbl, aHAJUTHYECKAs] TeOMeTPHUs
Beluucnenue omnpezaenurenci

Pemenue cucreM IMHENHHBIX ypaBHEHUH MeTogoM Kpamepa.

Meron I'aycca pemenus CUCTEM JIMHEWMHBIX YPAaBHEHUN

MartpuuHslii cioco0 perIeHus: CUCTEM JTMHEWHBIX ypaBHEeHUN

IIpuMepsl Ha BBIYUCIICHUE CKAJSIPHOTO MPOU3BEACHNS BEKTOPOB

YcnoBus napajuieIbHOCTH U YCIIOBUE IIEPIICHIUKYIIIPHOCTH IBYX BEKTOPOB

IIpuMepsl B HaxoXJIEHHE JUIMHA BEKTOPA, BEKTOPHOIO M CMELIAHHOIO IIPOU3BEICHUS
BEKTOPOB, UX MPUIIOKECHUS I PELICHUS T€OMETPUYECKUX 3a1ay.

NoookrwdPE
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N =

10.

11.

12.

13.
14.

15.
16.
17.
18.
19.

20.

3amaun Ha HAXOXKJCHHWE YPaBHEHHUS TMPSIMON JIMHUM ONpEAETCHUS WX B3aUMHOTO

PacroJIOKEeHUs Ha INIOCKOCTU M B IPOCTPAHCTBE U UX ITOCTPOEHUSI.

[lepexox oT oaHOM hopMBI ypaBHEHHUSI IPSAMOIL K Ipyroit popme.

3amaun Ha HAXOXKICHWE KAaHOHMYECKUX YPaBHEHUH KPHUBBIX BTOPOTO TMOpSAIKAa M HX

MTOCTPOCHHUSI: OKPYKHOCTH, JILIUIICA, TUIEPOOITBI, Tapa0OJIbI.

Pa3nnuHble ypaBHEHUS IIJIOCKOCTH, 3a/1a4M Ha B3aUMHOE PacIoOJIOKEHUE JIBYX IIOCKOCTEH,

IJIOCKOCTH U MPSIMOM JIMHUM B IIPOCTPAHCTBE.

IIpenen u HempepbIBHOCTH (PYHKIMU

[Ipenen GyHKIUU TPU X —> +00, X —> —00, X —> X .

beckoneuno manblie GpyHKIHU.

OcHoBHbIE TeopeMbl O Mpezaenax. Pemenue 3agauy Ha packpbiTUE HeoNpeAeaEéHHOCTEN
0 o

BHJA 0o

Hcnonb3oBaHue nepBOro M BTOPOrO 3aMEYaTelIbHBIX IMPEIENIOB HAa  PacKpbITHE

HEONPEIEeTEHHOCTEM.

[IpaBuito JlonmuTans u €ero UCNOJIb30BaHUE ISl PACKPBITHS HEOIPEIEIEHHOCTEN.

MeTtoa HauMEHBIINX KBAAPATOB ISl 00paOOTKH SKCIIEPUMEHTAILHBIX JAHHBIX.

3amaun Ha HaXOXJIEHWE KAHOHWUYECKUX YpPaBHEHHH KPHBBIX BTOPOTO TMOpSIKAa M MX

MTOCTPOCHHUS: OKPYKHOCTH, JUIATICA, TUTIEPOOJIBI, TapabOoJIbI.

Pa3znuuHble ypaBHEHUs IUIOCKOCTH, TUIIOBBIE 33/ladll Ha B3aHMHOE PACIOJIOKEHHE JBYX

IJIOCKOCTEH, MIIOCKOCTU U MPSMOM JIMHUU B IPOCTPAHCTBE.

OCHOBHBIE TEOPEMEI O Tpeaenax. Pemenne 3a1ad Ha pacKpbITHE HEOTIPEAEIEHHOCTEN BU A

0 o

0"
Oopa3zey 3a0anuil 013 nepeoil pydescHol ammecmayuu

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

Pemmuts cucreMy nuHeNHHBIX ypaBHeHHI MeToioM ['aycca <2X, +X, —X; =2,

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

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

Haiitu koner Bektopa MN = {3;—3; 6} , €CIIM ero Hauyajo Haxoautces B Touke A(0;—3;3)

VYupoctuts Beipaxkenue (2a+b)x(c—a)+ (b+c)x(a+b)

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

- >
axb

Haiiti miomans Tpeyronsuuka ¢ BepmuHamu A(1;3;4), B(-1 2;5), C(2;-1;2)

Bonpocel 0na konmpoaa ko émopoii pydexcnon ammecmayuu

JuddepennuaibHoe HCUHCTIeHHE PYHKIUA 0OJHOM NepeMeHHOH

[TonsiTne npou3BoAHON PYHKIMH, €€ MEXaHUYECKUN U T€OMETPUYECKUN CMBICII.
Huddepenunan GyHKIMN U €T0 TeOMETPUIECKUN CMBICTT

[Ipon3Bo/HBIE OCHOBHBIX 3JE€MEHTapHbBIX (QyHKUMH. HaxoxkneHue mnpenenoB (yHKIUH,

Ay

UCIIONB3Ys omnpeaeneHue npeaena yukiun. f'(X) = lim —

AX—0 AX '
15



ROoo~NoOA

[IpaBuna muddepeHIpoBaHNUS.

[TpousBoaHas CIOKHON (DYHKITHH

HuddepenunpoBanue GpyHKIMiA, 33JaHHBIX B TApAMETPUYECKON 1 HESIBHOM (opme
Teopembr @epma, Poss, Jlarpanxka, Koy, Jlonurans

Jlorapudpmuueckoe nuddepenunpoBanue GyHKIUN

HeoOxoauMmele 1 1ocTaTOYHBIE YCIOBHS Bo3pacTanus (yObIBaHMs) (DyHKIUU.

0. MakcuMyMBbI 1 MUHUMYMBI (DYHKITHH

11. Ilopsinox uccnenoBanus (PyHKIUU C TIOMOIIBIO POU3BOIHOM U MOCTpoeHUs €€ rpaduka

JAuddepenunanbHoe ncuucieHue pyHKIM HECKOJbKHUX MepeMeHHbIX

12. O6nacte onpeneneHusi, TMHAN YPOBHS (PYHKIIUH JIBYX TIEPEMECHHBIX.

13. Ilpenen u HENPEPHIBHOCTH (PYHKIMH JBYX TEPEMEHHBIX.

14. Yacrusie npousBoaubie. [Tomabrii quddepeniman.

15. HaxoxnaeHne SKCTpeMyMOB (YHKIMHM JABYX MEPEMEHHBIX HAuOOJBIIEr0 M HAUMEHbBIIEro

3HaYeHUH QYHKINU JBYX NEPEMEHHBIX B 3aMKHYTOH 00J1acTH.

16. [IpousBoHass 1Mo HampaeieHuto. ['pamuent. KacarenmpHas TIUIOCKOCTP W HOpMalbh K

2. Haiitu mponsBogHbIe QYHKIHEH 6) Y = 6X — % + 2’/;, 7y =
X

©CoNoak~wd R

-
©

11.
12.

13.
14.
15.

MTOBEPXHOCTH.

Ooépasey 3a0anuii 013 6mopoiil pyoexscHoll ammecmayuu

. Haiitu cnepyromue npeaesnsl:
. X
sin — 4x 4 2
. 4 . onp [2-3X) . . 4/9+x-3 . XT43XT+T7X
Dlim —=; 2)lim ; ) Iim — 4 Im—f—F1—
)x—>0 X )x—>oo(5—3Xj ) x—0 X2 + X ) X—>00 5X4+8X5+3

5) lim t 1
x-0( \ e* -1 X

l—x2
1+x2’

8)x2y+y3 +e¥ =x% 9) y = (x? +5)°0%

TeopeTnyeckue BONPOChl, BBIHOCUMbIE HA IK3aMeH
JluHeiiHas anredpa, 3JieMeHTbl BEKTOPHOI'0 AaHAJIN3a, AHAJUTHYECKAsI TeOMeTpPus

OcHOBHBIE CBOWCTBA ONpeAeauTeIeH

BeiBox popmyn Kpamepa 1iist pereHns cucTeM JIMHEHHbBIX YpaBHEHUH

Merton ["aycca perieHus cucTeM JIMHEHHBIX YpaBHEHUH

MartpuuHslii coco0 perIeHus: CUCTEM JTMHEHHBIX ypaBHEHUN

BeiBos1 popMyIibl B KOOPAMHATHOM (OpMeE Ui CKaIIPHOTO NMPOU3BEICHHSI BEKTOPOB

BeiBo1 yciioBuil napayuienbHOCTH U YCIOBUS EPIEHANKYIIPHOCTH IBYX BEKTOPOB

BeiBos1 popMyiibl B KOOpAMHATHON (hOopMe [T BEKTOPHOTO IPOU3BEIEHHS BEKTOPOB

BeiBos1 opMyIibl B KOOPAMHATHOM (OpMeE JUIsl CMELIAHHOTO MTPOU3BEICHNUSI BEKTOPOB

JlnuHa BekTopa (BbIBOJ (POPMYIIBI B KOOPJHMHATHON Gopme)

BbiBoi ypaBHeHMsS TpsAMOM, Npoxojsmiedl dYepe3 3aJaHHYK0 TOYKY MEepIEeHAUKYISIPHO
HOPMAaJIbHOMY BEKTOPY MPSMOi

BriBoz1 00111€r0 YpaBHEHUS NPSMON Ha MIOCKOCTH

BbeiBon  ypaBHeHUS TpsAMON, MPOXOJAIIEH uepe3 3aJaHHyl0 TOYKY MapajjielbHO
HaNpaBJIAIOIEMY BEKTOPY IPSIMOii

BriBo1 ypaBHEHUS NPSMOH, MPOXOSAIIEH uepes JBe 3aJaHHbIe TOUKU

Ilepexox oT oaHOM hopMBI ypaBHEHUS NPSAMOM K Ipyroit popme

BbIBO1 KAHOHMYECKOTO YpaBHEHUS OKPY>KHOCTH
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17.
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20.
21.
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.

BbIBOJ] KAHOHMYECKOTO YPAaBHEHUS IIUIICA U €T0 aHAJIN3

BbIBO1 KAHOHMYECKOTO ypaBHEHHUS THIIEPOOIIBI U €r0 aHAIIU3

BbIBOT KAHOHMYECKOTO YpaBHEHHUS MApadOIIbl M €ro aHAIN3

VYpaBHeHHE IIJIOCKOCTH, MpOXOJALIEH uepe3 3aJaHHY0 TOUYKY IEpPHEHAUKYISIPHO
HOPMaJbHOMY BEKTOPY (BBIBOJ).

OO11ee ypaBHEHHE TUIOCKOCTH, YPaBHEHHE TUIOCKOCTH B OTPE3Kax; MOCTPOCHHUE MIIOCKOCTH
Yros MexIy AByMS IIIOCKOCTSMU

VYcnoBust napajiieIbHOCTH U YCIOBHE NMEPIEHIUKYIISIPHOCTH JIBYX IUIOCKOCTEH (BBIBOJ)
VYcnoBue nepeceyeHust TpeX MIOCKOCTEN B OJHOM TOUKE.

YpaBHEHHE MJIOCKOCTH, MPOXOAALIEH Yepe3 TP 33JaHHbIE TOUKH (BBIBOJ)

KaHnonunueckue ypaBHEeHUs IPSIMON B IPOCTPAHCTBE (BBIBON)

[TapameTpuueckue ypaBHEHUS IPSMOM (BbIBOJ)

VYcnoBus napajieIbHOCTU U YCIOBHE NMEPIEHIUKYISIPHOCTH MPSIMBIX B IIPOCTPAHCTBE
Yroa mexay npsaMoi U IIOCKOCThIO. Y CIIOBHE NapAJIIEIbHOCTH U YCIOBHUS
MEPIEeHIUKYISIPHOCTH IPSIMON U TIIOCKOCTU

Touka nepecedeHus NpsMoil U MIOCKOCTH (BBIBOJ)

Oo1iee ypaBHEHHE MOBEPXHOCTH. BbIBO/ ypaBHEHUs chepbl

HunuHapuyeckue MoBEpXHOCTU: ONPEENIEHUE, MUTMITUYECKUHN IIIIUNHIP
OAHOMOJIOCTHBIN U IBYNOJIOCTHBIN runepOosionpl. IX ypaBHeHUS U aHAIN3

IIpenes u HenpepbIBHOCTH QYHKIIUM

[Ipenen GyHKIUU IPH X —> +00, X —> —00, X —> X,

beckoneuno manble ¢pynkuuu. OrpannyeHHble GyHKIMH. beckoneuHo 6ombiine QyHKIUT U UX
CBSI3b C OECKOHEUHO MaJIbIMH (PYHKIIUAMU

OcCHOBHBIE TEOPEMBI O TMpeaenax. PackpbiTe HEONpeAeTEHHOCTEN BUIA

o|lo

818

o . sin X
[TepBrrit 3amedaTenbHbIN Tpenen GyHKIUH Y =—— npu x — 0
X

[Ipenen nmocnenoBarenbHOCTH. BTOpoii 3ameuarenbHbIi nipenen. HatypanbHbie norapudMel.
CpaBHEeHHE OECKOHEUHO MajbiX (YHKIHWH, OKBUBAJICHTHBbIC (QYyHKIHMH HempepsiBHOCTH
¢dbyakuun. Touku pa3peiBa U X kiaccudukaiys. CBONCTBA HEMTPEPBIBHBIX (PYHKITHI
JAnddepennuanbuoe ucunciaenne GyHKIUA OTHON NMepeMeHHOM

[TonsaTre Mpou3BOIHON PYHKINH, €€ MEXaHHYECKHI U T€OMETPHUIECCKUN CMBICIL.
Judbdepennnan GyHKIUHA U €70 TEOMETPUIESCKUN CMBICIT

[Ipou3BoiHbIE OCHOBHBIX 3I€MEHTAPHBIX (PYHKLIUH.

[IpaBuna quddepeHupoBaHus.

[TpousBoHas CI0KHON (HYHKITUN

JuddepenurpoBaHue 3alaHHBIX B TapaMeTPUUECKON 1 HEIBHOM dopme

Teopembl @epma, Pons, Jlarpanka, Koy, Jlonurans

Heobxonumble u jocTaTouHbIe YCI0BUS Bo3pacTaHus (yObIBaHUS) GYHKIIMH.

MakcuMyMbl U MUHUMYMBI (PYHKIIUN

[Topsinok uccnenoBanus PyHKIUHU C TIOMOIIBIO MPOU3BOIHON U MOCTpOeHus e€ rpaduka
DOYyHKIUN HECKOJIbKHX IePpEeMEeHHbIX

Ob6nacTh onpeaeneHus, THHIUN YPOBHS (DYHKIIUH JIBYX ITEPEMEHHBIX.

[Ipenen u HeMpepbIBHOCTH (DYHKITMH JIBYX MEPEMEHHBIX.

Yactaeie npousBoanbie. [lomnblil uddepennman.

DkcTrpemyM (yHKIMU ABYX epeMeHHbIX. HanbomnpIiee u HauMeHbllee 3Ha4YeHHs] PYHKIIUN
JIBYX TIEPEMEHHBIX B 3aMKHYTOM 00JIaCTH.

[IpousBoHas o HampaBieHUIO. ['paueHT cKaasipHOro nojsi. MeToa HaMMEHbBIINX KBaJIpaTOB
Ui 00paObOTKH SKCIIEPUMEHTATBHBIX TaHHBIX.

Jlorapudpmuueckoe quddepenunpoBanue GyHKIUH

HeobxomuMmble u jocTaTOUHBIC YCIOBUS BO3pacTaHus (yObIBaHUS) QYHKIIUH.

MakcuMyMbl U MUHUMYMBI (YHKIIUN

[Topsinok uccnenoBanus (PyHKIIUU C TIOMOIIBIO TPOU3BOIHOM U MOCTpoeHHUs €€ rpaduka.
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Oo0pa3zen 3K3aMeHALIMOHHOT0 OMJIeTa

VYTo1 MeXly ABYyMsI BEKTOPAMH, YCIOBHS MX MEPIEHAUKYISIPHOCTH U NApaJJIeIbHOCTH
(TeopeTnueckuil BONpoc).

X, +2X, +3X3 =95,
Pemnts cucremy JIMHEMHBIX ypaBHEHMI MeTo10M Kpamepa 2Xl — Xy, = X3 = 1,
X, +3X, +4X; =6.

Haiitu yriioBoit koadduuueHT npsiMoi, mpoxoasiiei yepe3 Touky A (—2;5), B (-3;4).

sin — a4 vl
Haiitu cnienyrormue npeaensi: 1) lim _ 4 ; 2)lim ﬂ ;7 3) lim M
x—0 X X—>00 5 — 3X x—0 X2 + X

A

. . 5 X X
Ha OW3BOJIHBIE (1) y=6x——+3x, )y=——,3) Y=(tgXx
HTH Mpon3BoAHbIC QyHKIHMH: 1) Y v )Yy X 13 ) y=(tg x)

4) x*+y® =sin(xy).
BTOPOU CEMECTP

Bonpocul ona konmpona K nepeoii pyboexcnoi ammecmayuu

HNuTerpanbHoe ncuuciaenne GyHKIMid 01HOI nepeMeHHOM

Heomnpenenénnplii uaTErpan u ero cBoiicTBa. Tabnuiia HeonpeaeTIEHHBIX HHTETPAJIOB.
HenocpeacrBennoe unterpuposanue, [lpumepsl BEIUNCIEHUS HHTETPAJIOB € TOMOIIBIO
TaOMUYHBIX UHTErPAJOB U IPUBEICHUEM UHTErpaja K TabauuHOMY IpeoOpa3oBaHueM
noasIHTEerpasbHOM (pyHKIIMK. [IpoBepka oTBeTa qudhepeHIIMPOBaHNEM TTOJTYICHHOTO
OTBETA.

MeTto1 uHTErprpoOBaHUs MOJBEACHUEM MOJ1 3HaK b depeHnana, METo1 3aMEeHbI
MepPEMEHHOM.

WNHTerpupoBaHue 1o 4acTsiM B HEONPEIEIEHHOM UHTETpalie

KommnekcHeie yncna. Anredpanueckas (Gopma 3anucu KOMIIEKCHOTO yucia. Moaynib u
aprymeHnt. JleificTBHsI HaJl KOMIUIEKCHBIMU YnciaMu. Tpuronomerpuyeckas ¢popma 3arucu
KOMIUIEKCHOTO YHCJIA.

Pa3znoxxenue MHOrOuJIeHa Ha JIMHEWHBIE U KBAJIpaTHbIE MHOKUTENU. MIHTErpupoBaHue
paroHanbHbIX ApoOeit. Tumbl npoctedmux Apodelt u X UHTETPUPOBAHUE.
WuTerpupoBanre paMOHAIBHBIX AP0oOel METOIOM pa3ioKeHUs Ha MpOCTeue Apoou.
WuTerpupoBanne npoCcTeHInX UppaluoHaAIbHBIX ()YHKIIHA.

WuTerpupoBanre TpUroHOMETpUYecKuX (GYHKIUHN, YHUBEpCalbHasl TPUTOHOMETPHUYECKast
MOJICTAaHOBKA.

OnpenenéHHblil MHTErpaji v €ro CBOMCTBA.

®opmyna Herorona-JleiiOnuma.

3ameHa epeMEeHHOH B ONpeIeIEHHOM UHTETpae.

HNuTerpupoBanue onpeaenéHHOTO HHTErpasa o 4acTsaM.

Brruncnenue miuomasnei niockux Guryp, BBIYUCIEHUE ATUHBI IYyTH KPUBOK, 00BEMOB TeJl.
HecoOcTBeHHbBIE HHTETPATIBI.

NuTerpansl ¢ 06CKOHEYHBIMH MpeAeTIaMi HHTETPUPOBAHHUS.

WuTerpansl OT HEOTpaHUYEHHBIX (QYHKIIUH.

Oopaszey 3a0anus 013 nepeoil pydexscHoll ammecmayuu

Haittu cnenyroniue nHTErpasibl:
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23.
24,
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29.
30.

N

8.

9.

10.

1 3
3 2 3 . 2 . “2X 4y - dx
1)j Y-S - —=__3|dx; 2) J'sm 4xdx; 3) J;xe dx; 4)£m

Bonpocel 0na konmpoaa ko émopoii pyoexcHoi ammecmayuu

JuddepenumanbHbie YypaBHEHUA

HuddepeHunanbHbie ypaBHEHUS: ONpeiesieHne, mopsaok Y.

Pemenne muddepenumansuoro ypaBHeHHs 1-ro mopsiaka: ompeaereHue; oOlnee W 4acTHOE
peLIeHHUs.

JuddepeHnunanbabie ypaBHEHHS C Pa3ISISIONUMUCS TIEPEMEHHBIMU: OTIPENICIICHUE U AITOPUTM
pelIeHuUs.

Pemrenne oqHopoansix 1Y 1-ro nopsiika: onpenesneHte U alrOpuT™ peIeHHs.

Pemenne nuneiinbix 1Y 1-ro mopsiika: onpeneseHue U allfOPUTM PEIICHHUS.
JuddepennnanbHble ypaBHEHUH 2-T0 MOpsAIKa: oNpeaeaeHne, 0011ee 1 YaCTHOE PELICHHUS.
Pemenue ypaBHEHUH, JIOTTYCKAIOIINX MOHMKEHUE MopsiJIKa BH/JIOB:
y' =10,y =ty Y =1 y).

JIuneitnbie onHOpoaHbIe Y 2-ro mopsiika: TeopeMa ero perieHue.

Jluneiinbie ogqaopoaubie Y 2-ro mopsiaka ¢ MOCTOSTHHBIMUA KO3 PHUIIneHTaMu.
XapakTepucTU4YEeCKOe ypaBHEHUE U CTPYKTYpa OOILEro pemeHus

Jluneiinpie HeomHopomubie JIY 2-ro mopsaka ¢ MOCTOSHHBIMH  KOA(h(UIIMEHTaMHU  CO
CHEeIMaJIbHON MPABOU YaCThIO

Merto1 Bapranuu MpoU3BOJIBHBIX MOCTOSHHBIX (MeTO Jlaepanica)

Cucremsl muddepeHnnanTbHbIX YypaBHEHUNH. MeTo1 HCKITFOUeHHS PEeIICHUS] CHCTEMBbI

YpaBHEHUU.

Oopa3zey 3a0anus 015 6mMopoil pyodercHoll ammecmayuu

Pemuts muddepenunanbapie ypaBHEHHS :

2
1) y'= yJ;3; 2) y'=y—2+%+4; 3) x'—2y=3x%; 4) y-Ty+6y=x-1.
x x

Teopemuuecxue 60RPOCHL, 6bIHOCUMDBIE HA IK3AMEH

HNHuTerpanbHoe ucuucjieHue GyHKIU 0JHON NepeMeHHOo’

[Tonsarue nepBooOpaszHoit. Heonpenen€Huuplii MHTErpa u ero cBoicTa. Tabnuia
HEOIPEACIEHHBIX UHTETPAJIOB.

OcHOBHBIE METOIbI UHTETPUPOBAHUS: HENIOCPEACTBEHHOE UHTETPUPOBAHMUE.

Metoa MHTErpUpOBaHUs MOJBEACHUEM O] 3HAK AUddepeHnrana, MeTo ] 3aMeHbl IepeMEHHON
4. VluTerpupoBaHue 10 4acTsM B HEOIIPEIEIEHHOM UHTErpaje

KommuiekcHbple umcna. AnreOpaudeckass (opma 3amMcd KOMIUIEKCHOro uucia. Monaynb H
aprymeHt. JlelicTBUs HaJl KOMIUICKCHBIMH YHCIaMH. TpuUroHoMmerpuyeckas (opma 3arucu
KOMIUIEKCHOTO YHCJIA.

PasnoxkeHne MHOrowileHa Ha JIMHEHWHBIE U KBaJpaTHble MHOXuUTenu. HHTerpupoBanue
panroHanbHbIX qpobeit. Tunsl npocredmux aApoOeit 1 uX HHTErPUPOBAHUE.

WHTerpupoBanue panoOHAIBHBIX Jpo0eil MEeTOAOM pa3NoKeHHsT Ha mpocTeliine ApoOu.
WHuTerpupoBanue NpocTeHmx HppalnoHaIbHbIX QYHKINH.

WHTerpupoBanue TPUTOHOMETPUUYECKUX (YHKLMH, YHHMBEpcajbHas TPUTOHOMETpHYECKas
IIOJICTAaHOBKA.

3anauy, NPUBOASAIINE K MOHATHUIO ONpeAeNEéHHOro uHrerpana. OnpenenéHHplii HHTErpal u ero
CBONCTBA.

®opmyna Herotona-JleiiOnuIa. 3aMeHa nepeMeHHOH B onpeeIEHHOM UHTErpaie.

@opMyIia HHTETPUPOBAHUS 10 YACTAM JUIS ONPEAEIEHHO UHTETpaa.
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11.

12.
13.

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

26.
217.

[Tpunoxenus onpeaenEHHOTo HHTETpajia: BHIYUCICHUE IUIONIaIeH MIOCKUX (PUTryp, BEIYMCICHHE
JUIMHBI 1yTY KPUBOI, 00BEMOB TEIL.

HecoGcTBennbie unTerpaibl. MHTErpasnsl ¢ 0eCKOHEUHBIMHU TpeAeIaMyi HHTErPUPOBAHUS.
WuTerpansl OT HEOTpaHUYCHHBIX (YHKITUH.

JuddepennuaibHbie ypaBHEHUSA

Huddepenunanbupie ypaBHeHUs: onpeaeneHue, nopanok 1Y, pemenue V.
Huddepennunansaoe ypaBHeHue 1-ro mopsiaka: onpeneneHue; ooIee 1 4acTHOE PELICHHSI.
Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH pemeHus At Y 1-ro nopsiika.

JY ¢ pa3aensomuMucs IepeMEeHHbIMU: OTIPEACICHUE U MOPSIIOK PELICHUSI.
Onnopoansie 1Y 1-ro nmopsiaka: onpeneneHue U NOPSIOK PEIICHUS.

JIuneitnsie 1Y 1-ro nopsaka: onpeaeneHue 1 NopsaIoK pereHusl.

Juddepenunanbabie ypaBHEHUS 2-TO TOPSAKA: OTPEIEICHUE, BU]T OOIIEro peieHus;
TeopeMa CYIIECTBOBAHMS U €JUHCTBEHHOCTH PEILICHUS.

[Ipocreimme ypaBHEHUS, JOIMYCKAOIINE IOHWKEHNE MTOPSAKA!

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

Jluneiinbie JIY 2-ro nmopsika: HEOTHOPOIHBIE U OJHOPO/IHBIE YpaBHEHUs. Teopema
CYIIECTBOBAHMS U €JUHCTBEHHOCTH PEIICHUS

JIuneitnsle ogqHOpoaHbIe /1Y 2-T0 mopsiaka: TeopemMa 0 CTPYKTYpE €ro perieHus
Heonnopoausie nuneiinsie 1Y 2-ro nopsaka: TeopeMa o CTpYKType 0OIIEero pereHnu
Jluneiinsle oqHOpoaHbIe /1Y 2-T0 mopsiaka ¢ MOCTOSHHBIMU KO3 dUIIMEeHTaMHU.
XapakTepucTUUECKOE ypaBHEHUE U CTPYKTYpa OOILEro perieHus

Jluneiinbie HeomHOPOAHBIE JY 2-T0 MOpsiaKa ¢ MOCTOSTHHBIMHU KOY(PPHUITUEHTAMH CO
CHEIMAaJbHOM MPABON YaCThIO

Merto1 Bapranuu MpoU3BOJIBHBIX MOCTOSHHBIX (MeTO Jlaepanica)

Cucremsl muddepeHInaTbHBIX YpaBHEHUH. MeTo1 UCKITIOUEHUS PEIICHHUS CUCTEMBI
YpaBHEHUU.

Oopa3zey IK3aMeHAUUOHHO20 Duema

1. TlepBooGpa3nas. 3agava Komm mns Y

2. Haiitu unTerpass: I)I(XS —%+§/?j dx; Z)IxCOSxdx; 3 |—d
X

4
X.
5x% +16

4) ji—x 5) E%dx

+00
. dx
4. Berauciaute HeCO6CTBeHHHI/I HHTCTpall Win YCTaHOBI/ITB CTO paCxXoaAnMOCTb: j -
X
1

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

X_Y
X

3) y'+x2y:x2; 4) y"+2y':x2 +2.
TPETUM CEMECTP

Bonpocel 0na konmpoasa Kk nepeoii pyoexcnoi ammecmayuu

KpartHnble, KkpuBoJIMHeiiHbIE M TIOBEPXHOCTHbIE HHTETPAJIbI

1. BeluucneHue JBOWHOTO HHTETpaja B JEKapTOBBIX KOOPIUHATAX.

2. Brruncrienue 1BOMHOTO MHTErpasia B MOJSAPHBIX KOOPAWHATAX.

3. TlpunoxxeHust TBOWHOTO MHTETpaja: BEIUMCIEHUE 00bEMA IMIIMHAPHUIECKOTO TEa,
TUTOIIA/H MJIOCKOM (PUTYpBI, MAacChI TNIOCKOH MJIACTUHKHU C TEPEMEHHON TIIOTHOCTHIO,
CTaTUYECKOTO MOMEHTA OTHOPOJHOM MIIOCKOH (PUTYypbI, KOOPAMHAT LIEHTPA TSKECTH
TUIOCKOM (PUTYpBl, MOMEHTOB MHEPIIUN MaTEPUAIBHOM TOUKH, U TUIOCKON (DUTYpBHI.
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TpOKHOM MHTErpall ¥ €ro BEIYUCICHUE B IEKAPTOBBIX KOOpAUHATAX.

Brruncnenue TpoHHOTO MHTErpaia B IMHJIMHAPHUECKUX U C(HEepUIECKUX KOOPANHATAX.

[IpunoxeHus TpOMHOTO MHTETpasia: BHIYUCICHHE 00bEMA Tela, MacChl Tea.

Brluncrienue KpuBOJIMHENHOTO UHTETpaia 0 KOOpAUHATAM

BrrunciieHue KpUBOJIMHENHOTO UHTErPAJIA MO JIJIMHE JYTH.

Boruncnenue noBepXxHOCTHOTO UHTErpana 1-ro poaa.

0. IlpunokeHne MOBEPXHOCTHOTO MHTErpasia 1-ro poja: BEIYUCICHUE MACChl, CTATHYECKUX
MOMEHTOB, MOMEHTOB UHEPLIUH, ILIOIIAIN TIOBEPXHOCTH

11. Beruucnenue moBEpXHOCTHOTO UHTErpaja 2-ro poaa

POoNo oA

Oobpasey 3a0anus 01 nEPEoIl pydexdcHoll ammecmayuu

1. BpuCIUTh TBOWHOM MHTETPAT j xyzdxdy, rae
D

2. BbIUMCIUTH KPUBOJTHMHECHHBIN HHTETPAI I(xz + yz)dx + 2xydy BAOJIb IyT'U KyOMUECKOM
L

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

YuciioBble U QyHKIMOHATBbHBIE PSAIbI

12. TIpocreiimue MpUMEpPbl BEIYUCIICHUSI CYMMBI YHUCJIOBOTO pPsiJia

13. HeoOX0tuMBIH MPU3HAK CXOJMMOCTH YHCIIOBOTO Psijia

14. «DTanoHHbIe pAABD»: P F€OMETPUUECKON TPOrPECCHH U 0000IIEHHBIH
TapMOHMYECKUH DS,

15. Tlpusnaku cpaBHeHUS 115 nccaenaoBanus YP Ha cxonumocTs

16. UccnenoBanue cxoaumoctd YP ¢ momotipio 1-ro u 2-Tr0 MPU3HAKOB CpaBHEHUS,
MpeiebHOro MpU3HaKa cpaBHeHUs], mpu3Haka Jlamambepa, paauKaibHOIO U
HMHTETPAJIBHOTO Mpu3HaKkoB Komm.
3nakonepemMeHHbIe psaabl. [Ipu3Hak JleitOHMIA 17151 3HaKOUEPEAYIOMIETocs psa.

20. JlocTaTouHbIM MPU3HAK CXOJUMOCTH 3HAKoNepeMeHHoro psiaa. Teopema Pumana.

21. OyHKIHUOHAIBHBIC PSIIbI.

22. Crenennsle psiabl. HaxoxaeHrue nHTEpBaia U paanyca U CXOJUMOCTH.

23. Psanpr Teitnopa u Maknopena. Paznoskenue snemenTapHbiX GyHKIUN B psin Teinopa.

Oopa3zey 3a0anus 0141 6mMopoil pyodercHol ammecmayuu

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

1. Hanucatp o0mumii 4ieH psa

1 5" ST
2. UccnenoBaTh Ha CXOUMOCTD YMCIIOBBIE PSbL: 1) Z , 2) Z— 3) Z(—l) T
n:‘l3n +2 n=1" n5 n=1" 4\/ n5

o0
3. HaiiTi 06macTe X0QMMOCTH CTETIEHHOTO psjia Z

X"
n=1" \/ﬁ

Teopeanecmle BOIIPOCHI, BLIHOCUMbIC¢ HA IK3aMEH

KpartHble, KpuBO/IMHelHbIE U IOBEPXHOCTHbIE HHTErPaJibl

3aaum, NIPUBOAIIKE K IBOHOMY HHTErpaly

Brruncnenue n1BOMHOrO MHTErpaia B IEKapTOBBIX KOOPAUHATAX.

Brruncrienue 1BOMHOTo UHTETpaja B MOJIIPHBIX KOOPIUHATAX.

[Ipunoxenus ABOMHOTO MHTErpana: BbIYKCIEHHE OOBEMA LMIMHAPUYECKOTO Tena,
IUTOIIAM TUIOCKOM (DUTYpBl, MAcChl IJIOCKOM IUIACTUHKU C NEPEMEHHOU IIOTHOCTBIO,
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12.

13.
14.

15.
16.

17.
18.
19.
20.
21.

22.

23.
24,

25.

26.

o0 | o0
1.I/ICCJIe[[OBaTL Ha CXOAMMOCTD YUCJIOBBIC PAIBI: 1) ng ; 2) Z
1 n=0

n
o0
2. Haittu ob6nacts CXOAMMOCTH CTEIICHHOTO psija: Z
n=1

CTaTUYECKOTO MOMEHTa OJHOPOJHOHM TUIOCKOH (UTYphl, KOOPAMHAT LEHTpPA TSHKECTH
TUTOCKOM (PUTYpBI, MOMEHTOB MHEPIIUN MAaTEPUAIBHON TOYKH, U TUIOCKON (DUTYpBHI.
TpOKHOM UHTErpajl ¥ €r0 BBIYUCICHUE B IEKAPTOBBIX KOOpAUHATAX.

Brruncnenue TpoHHOTO MHTErpaia B IMHJIMHAPHUECKUX U C(HEepUIECKUX KOOPANHATAX.
[TpunoxeHus TpOIHOTO MHTETpasa: BHIYHCICHHE 00bEMA Tela, MacChl Tea.

Brluncienue KpuBOJIMHENHOTO UHTETpaia 0 KOOpAUHATAM

BrrunciieHue KpUBOJIMHENHOTO MHTErPAJIA 110 JUIMHE YT H.

. Beruncnenue noBepXxHOCTHOrO UHTErpaia 1-ro poja.
. [IpunoxeHrne NOBEpXHOCTHOTO UHTErpaja 1-ro posa: BHIYMCIEHUE MACCHI,

CTaTMYECKUX MOMEHTOB, MOMEHTOB MHEPLIUH, IUIOIIA U TOBEPXHOCTH

Boruncnenue noBepXHOCTHOIO HHTErpaiia 2-ro poja

YucinoBble 1 PyHKIMOHAILHBIE PS/AbI

Heo06xoumbrit mpu3Hak CXOAUMOCTH YUCIOBOTO psifa

DTalOHHBIE PSbL: PsIl TEOMETPUUECKON MPOrpeccud W 0OOOIIEHHBIM rapMOHUYECKUN
ps.

[Ipu3naku cpaBHEHHUs [U1s uccnenoBanus YP Ha cX0uMOCTh

Uccnenosanue cxonumoctu YP ¢ momompio 1-ro m 2-r0 NpPU3HAKOB CpaBHEHMS,
MpeleNbHOr0 TpU3HAaKa CpaBHEHMs, TNpu3Haka JlamamOepa, paauKaabHOTO U
MHTerpaibHOro npusHakos Komu.

3nakonepemeHHbIe psiibl. [Ipu3nak JleiiOHuIa 1715 3HAKOUYEPEAYIOIIEerocs psia.
JlocTaTouHbIi MPU3HAK CXOJUMOCTH 3HaKONIepeMeHHOro psna. Teopema Pumana.
OYHKITMOHATBHBIC PSIIBI

Crenennsle psaapl. HaxoxieHne nHTEpBania U paguyca U CXOAUMOCTH.

Psner Teiinopa u MaxksnopeHna. Paznoxenue snmeMeHTapHbix GyHknmii B psa Tewmopa.
OcHOBBI TEOPUM BEPOSITHOCTE U MATEMATHYECKOH CTATUCTHUKH

OO6mwme mpaBuia KOMOMHATOPUKHU: TPABUIIO CYMMBI, TIPaBWJIO MPOU3BeneHUs. BriOopku
aneMeHToB. Pa3menieHus, mepecTtaHoBKy, couetanus. CiaydaitHbie COOBITHS W OTIEpaIuu
Hajg HuMu. HecoBmecTHbIe coObITHA. [loHas rpymnmna monapHO HECOBMECTHBIX COOBITHI.
Kitaccnueckoe onpeneneHne BEpOSTHOCTH.

®opmyna nonHOM  BepositHocTH.  Dopmyna  baifeca. [loBTOpHBIE  HMCHBITAHUS.
bunomuansHoe pacnpenenenue. Popmyna bepuymin. HaueposrHeiiniee 3HaueHUE
yycna nosBieHus coObiTus. JlokanpHas Teopema MyaBpa - Jlammaca. Pacmpenenenue
ITyaccona. IlonmHomuanbHoe pacnpeaenenue. CiydaliHas BenauuuHa. DOyHKIMA
pacrpesieneHus U ee CBOMCTBa.

JluckpeTHble M HENpepbIBHBbIE CllydaiiHble BelW4YuHbl. [lOTHOCTH pacnpenenenus, e€
cBoiicTBa. HopmanbpHbIil 3akoH pacnpenesieHus. HezaBucumble ciiydailHble BEJUYUHBI.
UucnoBble XapakTEpPUCTHKU CIIyYallHbIX BEIWYUH. MareMaTuyeckoe OXujaHue, e€
cBoiictBa. KoadduuueHnt koppensiimu, ero cBoicTaa.

OcHOBHBIE TOHATUS MAaTEMAaTUYECKOW CTAaTHUCTUKH: BBIOOPOYHAS COBOKYIHOCTD,
reHepaibHass ~ COBOKYIIHOCTb, IOBTOpHas  BbIOOpKa, OecrnoBTOpHas  BBIOOpKaA,
OTHOCHUTEINIbHBIM TMoKa3aTenb BbIOOpKH. Ommbka penpe3eHTaTUBHOCTU. | eHepanmbHas
cpenHsisi, BbIOOpouyHas  cpenHss. JloBepUTENbHbIE  HMHTEpBANbl Ui OLEHKHU
MaTEMaTHYECKOr0 O0XXHMJAaHUS HOPMaJbHOro pacnpeneneHus. OILlEHKa BEPOSTHOCTH
(OMHOMHUANBHOTO paclpesieNIeHus1) 0 OTHOCUTEIBHOM YacToTe.

Cratuctuueckoe pacrnpeneneHue Bioopku. [loauron yacTor.

Oopaszey IK3aMeHaAUUOHNHO020 DUema

(1)’
~n+3’ Jn

2" x"
>

n
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3. IlpencraBuTh JBOWHOM MHTETpal ” f(x,y)dxdy B Bue moBTOpHOrO, €ciiv obsacts D 3amana
D
muHAsMA. Dix% =2 - y; X+y=0.
4. BolyucIUTh KPUBOJIMHEUHBIA UHTETpa I (x+ y)dxdy, » T1e AB —OTpEe30K MPsAMOM, COCAUHSIIOIIEH
AB
touku (0; 0) u (4; 2).
5. B xopo0e 6 kpacHbIX 1 4 cMHUX KapaHjaiia. Haynauy u3Bnekaror Tpu kapanjama. Haiitu
BEPOSTHOCTH TOTO, YTO JIBA UX HUX - KPACHBIE.

6. BerauciuTh KpUBOJIWMHEHHBINA HHTETpAT I(x2 +y2)dx+ 2xydy BIOJB Ty KyOU9ecKoii mapadoJsl
L

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

8. YueOHO-MeTOAUYeCcKOEe U MH(POPMAIIMOHHOE 00ecTieYeHre JUCITUILTHHBI

OcHoBHasi iMTEeparypa

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

2. Janxo II. E., TlonoB A. I'., KoxxeBHukoBa T. SI. Beiciias maremaTHka B yOpaXXHEHUSX U
3agadax. U.1, U.2. -M.: Bricmas mikona, 2013.

3. I'mypman B. E. Teopus BeposiTHOCTEH 1 MaTemaTHyeckas ctaTuctuka.—M.: Beiciast 1mikona,

2013.

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

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

6. IMucemennsni JI. T. KoncmekT nekiwmii mo Bbicmiedl maremaruke. [lomsbri kypc. — M.:

Brrcmias mkxona, 2013.
Caupnos A. A. Kparkuii kypc Beiciieit MaTeMaTuku, ToM. 1, Tom 2. — ['po3usiii, 2016, 2019
8. Iumaues B. E. OcHoBrI BIcIIek MaTemMaTuku. — M.: Breicias mxomna, 2015.

~
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9. KpacaoB M.JI., Kucenes A.N., Makapenko ['.W., Illuxkwur E.B., 3ansnuan B.U. Bces

BBICIIAsg MareMaTuka. B cemu tomax. — M.:M3a-Bo Jlenann, 2017.

10. IMuckynoB H. C. duddepenmmansnoe u unterpaigbHoe ucuncienus. — M.: UHTEI'PAJL

ITPECC, 2007.

JlonoiHUTeIbLHAS JTUTEpPaTypa

1.

10.

1.
2.

Abnynxamunos C. C., Acxabos C. H., berunrupues M. A., Cumonenko P. A. Kparkuit
KypC TEOpUHU BEPOSATHOCTEH M MaTEMaTHYECKON CTaTUCTUKU: TEOPHSs, MPUMEPHI, THUIIOBbIE
pacuérel. YueOHOE mocoOue sl CTYACHTOB TEXHHUYECKUX BY30B. —PocroB-Ha-/lony: OO0
«/wnamazon», 200

baraesa M. T. COopHUK 3a7ay IO JUHEHHONW M BEKTOPHOM anredpe M aHaIUTHUYECKON
remetpun.— ['po3nsiif, UIIL] I'THU, 2007.

Hamaesa JI. 11I., CocnambekoBa JI. C. COopHuk 3anau. Juddepennuanbubie ypaBHEHNUS.—
I'posnsrit, UIIL] I'THU, 2010.

UcaeBa JI. M. CO0OpHUK aTTECTAIMOHHBIX 3aJaHUN MO Kypcy «Bpicimas marematuka». —
I'posusriit, UL I'THU, 2008.

Canpnos A. A. KparHble, KpUBOJMHEIHbIE U TOBEPXHOCTHBIE UHTETpalbl. YueOHoe rocodue
o u3y4deHuto pasnena. — I'po3nsiit, UL TTHH, 2010.

CaunmoB A. A. Bricmmas martematuka. UwcioBble W (DYHKIIMOHAJIBHBIE PANBL. Y4eOHO-
MeToAuYecKoe nocodue no uzyueHuto paszgena. — ['posunsiil, UL TTHTY, 2013.

lNauaeB A.M. ludpdepenumanbHoe ucuruciaeHre QyHKINUN OJHOM nepeMeHHON. — ['po3HbIH,
NIIL I'THH!, 2009.

lNauaeB A.M. UnTerpanbHoe ucuncienne GyHKIUU OAHON nepemeHHo. — ['po3ubiit, UITL]
I'THH, 2009.

Maremarnuecknii aHanmu3 W auddepeHIuanbHble ypaBHCHHUS. 3aladyd W yIpaKHEHUs
[DnexTponHbIi pecypc]: yuebHoe mocooue/ B.B. BinacoB [u ap.].— DieKTpoH. TEKCTOBbBIE
nanHbie.— MockBa: MaTepHeT-YHuBepcurer Muadopmanmonnsix Texnonoruit (MHTYUT),
At IIn Ap Menna, 2020.— 375 c— Pexum JOCTyTa:
http://www.iprbookshop.ru/97549.html. — 3BC «IPRbooks

MaromaeBa M. A., Mcaesa JI.M. [IpakTukyMm no BbICIIE€ MaTeMaTuke, yacth 1,2,3. —
I'po3ueiit, 2019.

HuTepHeT pecypcsl

Caiit xadenpsr https://vpmipit.ru/
https://edu.ru/

9. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre JUCHMIIIMHBI

3a kadeapoit «Bpiciias MaTeMaTHKa» B IIABHOM y4eOHOM KOPITYCe 3aKpPEIUICHBI JICKIITHOHHAS
aymutopus Ne 1-16, aynurtopuu ans mpoBeneHus npaktuueckux 3aHsatuil NeNe 2-08, 2-27, 2-29,
2-31, 2-33, 2-35, GOJILIIMHCTBO M3 KOTOPBIX OCHAIICHO TaOJIMIIAMH, TpapUUeCKUM MaTepHaIOM,
YyepTekaMH 10 JMHEHHOW ajre0pe, 3JIeMEHTaM BEKTOPHOW aiareOpbl, aHAIMTHYECKOW IeOMETPHH,
muddepeHInaTbHOMY HUCYHCICHUI0 (YHKIUH OJHOW MEepPeMEHHOW, WHTETPaJIbHOMY HCYHCIICHUIO.
Ha xadeape umMeroTcss MHTEPAKTUBHAS TIOCKA M THATIPOEKTOP.
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3aBeyromuii kadenpoit «Breicias u npukiagHas MaTeMaTHKa lNavaer A.M.

o o /
3aBenyromuii kKadenpoit « TeXHOIOTHS MAITMHOCTPOCHUS», TOTIEHT Caurmosa JI.

Hupektop IYMP C//% MaromaeBa M. A.
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