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Размещенное изображение


1. lean u 3a7a4y TUCIHHILTHHBI

MaremMartuka SBJISICTCSI CPEACTBOM PEIICHHS TMPUKIAIHBIX 3a7a4 M YHHUBEPCATHHBIM S3BIKOM
HayKH, a TAK)Ke YacCThI0 OOIIeH KyIbTyphl YenoBeka. [loaToMy MaTemaTHdeckoe oOpa3oBaHue cle-
JyeT pacCMaTpUBaTh KaK BAKHYIO COCTABIISAIONIYIO (yHIAMEHTAILHON MTOATOTOBKHU CIICIIHAJIMCTOB.

Heabo MaTeMaTHYECKOTO OOpa30BaHUS CIICIUAIKMCTA SIBISCTCS: OOYYeHHE CTYJIEHTOB OC-
HOBHBIM TIOJIOXKEHHUSIM M METOJIaM MaTEeMaTHKH, HaBbIKAM MOCTPOCHUS MaTEMaTHYECKHUX JI0Ka3a-
TENBCTB MYTEM JIOTHYECKUX PACCYKICHHM, METOIaM PEIICHHS 3a7a4d. DTOT KypC BKJIHOYAET JIMHEH-
HYI0 anre0py, aHATUTHYECKYI0 TeoMeTpuio, nuddepeHnnaibHoe UCUUCICHHEe (PYHKIIMHA OIHON U
HECKOJIbKUX TIEPEMEHHBIX, HHTETpalIbHOE UcUHccHue, nuddepeHmaibabie ypaBHEHUS, YUCIOBBIC
1 QYHKIMOHAJIBHBIC PSJIbI, KpaTHBIC, KPUBOJUHEHHBIC U TTOBEPXHOCTHBIC HHTETPAJIbI, OCHOBBI TEO-
pUU BEPOSITHOCTEM M MaTeMaTHYEeCKOM CTAaTHUCTHKU. B TEeXHMYECKOM YHUBEpPCUTETE OH SIBISETCA
0a30BbIM KypCOM, Ha OCHOBE KOTOPOTO CTYACHTHI JNOJDKHBI M3ydaTh JApyrue (yHaaMeHTaIbHbIC
JTUCIUIUTAHBL, KaK (U3HKa, a TaKKe o0mIre mpodecCHOHATbHBIC U CIICIUALHBIC TUCIUTUIUHEI, Tpe-
OyIOIIIHMe XOpOoIIeH MaTEMaTUHIECKON TTOATOTOBKH.

BocnuTanue y cTyIeHTOB MaTeMaTHYeCKON KyJIbTYPhl BKIIFOYAET B ceOs MOHUMaHue He00X0-
JUMOCTH MaT€MaTUYECKOW COCTaBIIAIONICH B OOIIEH MOJATOTOBKE CIIEIMAIUCTA, BHIPAOOTKY Mpe.I-
CTaBJICHUH O POJIM MATEMATUKH B COBPEMEHHOW ITUBUIIU3AIMKI U B MUPOBOM KYJIBTYpe, YMEHHUE JIO-
THYECKHU MBICIUTH, OTIEPUPOBATH A0CTPAKTHBIMU OOBEKTaMU M OBITH KOPPEKTHBIM B YIOTPEOICHUH
MaTeMaTUYeCKUX MOHATUM U CUMBOJIOB JJISl BBIPAKEHUS KOJIMUECTBEHHBIX U KaYE€CTBEHHBIX OTHO-
IICHUH.

Maremaruueckoe 00pa3oBaHUE CHEIUATUCTA JOJKHO OBITh IIUPOKUM, OOIIMM, TO €CTh JO-
cTaTo4yHO PpyHAaMeHTaIbHBIM. DyH/IaMEHTATBHOCTh MaTEMAaTHUYECKON MOATOTOBKH BKIIIOYAET B Ce-
0s1 TOCTaTOYHYIO OOIIHOCTh MATEMATHUECKUX MOHSATUH U KOHCTPYKIIHI, 00ECTICUHBAIONIYIO IIIAPO-
KU CHEKTP UX MPUMEHHMOCTH, TOYHOCTh (DOPMYIHPOBOK MaTEMaTHYECKHX CBOMCTB M3Yy4aeMbIX
00BEKTOB.

3agauamMu U3y4eHHs TUCIUIUIMHEI SIBJIsIeTCa 0OydeHue CTYIACHTOB OCHOBHBIM MaTeMaTH4e-
CKMM METOJIaM, UX 3HAKOMCTBO C Pa3JIMYHBIMU MPUIOKEHUSIMH STUX METOJIOB K PEIICHUIO MPAKTH-
YeCcKUX 3a/1a4, JieJiasi IpU 3TOM YIIOp Ha Te pa3Jielibl MaTeMaTUKH, KOTOPbIE B COOTBETCTBUU C y4ueO-
HBIMU IJTaHAMU MUMEIOT BaXHOE 3HAYEHME I TOTO WJIM WHOTO MPOQUIIs MOJATOTOBKH CIIeHHAIH-
CTOB.

2.MecT0 TUCHUILINHBI B CTPYKTYpe 00pa30BaTeJIbHOM IPOrPaMMBbI

MatemaTuka OTHOCHUTCS K IMKIY OOIIMX MaTeMaTH4YeCKMX M €CTECTBEHHOHAYUHBIX AMCIIH-
IUJIVH.

OcCHOBOI OCBOEHHUSI TaHHON y4e€OHOW NMCUUIUIMHBI SBIJISETCS IIKOJIbHBIM KypC MaTeMaTHKU.
DeMeHTBl HEKOTOPBIX Pa3JieloB MaTeMaTUKU, U3yd4aeMbIX B By3e (JInHelHas anreOpa, auddepen-
[UaIbHOE U MHTETPaJIbHOE UCUUCIICHUS (PYHKLIUN OJHOM NEPEMEHHOM, aHaTUuTUYeCKas FeOMETpHUs),
3aJI0’KEHbI B HIKOJIBHOM Kypce MaTeMaTHKH, 3HAHUE 3THUX HJIEMEHTOB 0053aTEeNIbHO KakK Ui Yriyo-
JIEHHOTO M3y4YEHUs YKA3aHHBIX Pa3/eiIOB MATEMAaTUKH B By3€, TaK U JUIsl OCBOCHHS TaKMX pa3JeiioB,
M3y4eHHe KOTOPBIX MPEAYCMOTPEHO TOJIBKO B BBICIIEH MaTeMaTHKe (Iu(depeHInalbHOe HCUHCIe-
Hue (QYHKIMI HECKOJBKUX MEepeMEHHbIX, Tu(depeHIranbHble YpaBHEHMs], YUCIOBbIE U (DYHKINO-
HaJIbHBIE PSAJIbl, BBIUMCICHUE YUCIOBBIX XapaKTEPUCTUK CIYyYalHbIX BEJIUYMH, UCIIOJIb30BAHUE Ma-
TEMAaTHUYECKUX METOJ0B 00OpabOTKHM CTATHCTHUECKUX JAHHBIX U JPYTHE).

JlaHHas TUCLMIUIMHA SBIISETCS MPEALIECTBYIOMIECH I CIEAYIOMUX €CTECTBEHHOHAYYHbIX U
o0uIenpogecCHOHaNbHBIX YUEOHBIX JUCHMILINH, IPETYCMOTPEHHBIX B YU€OHBIX IJIaHAX CHelHallb-
HocTel HampasieHus: «CtpourtenscTBo». ®Pusuka, Undpopmaruka, Teopernyeckas MexaHHMKa,
Mexanuka rpyHToB, ComporuBieHne mMarepuajioB, MexaHuka KMAKOCTH u rasa, Crpom-
TelbHass MexaHukKa, Teopusi ynpyrocru ¢ OCHOBAMH TEOPHUM ILUIACTUYHOCTH U MOJI3Y4YeCTH,
HNu:xkenepHas reonesusi, Teoperuueckue OCHOBBI 3JIEKTPOTEXHUKH, BeposiTHOCTHBIE MeTOABI
CTPOMTEIbHOH MEXaHUKH M TEOPHUs HAJEKHOCTH CTPOUTEIbLHBIX KOHCTPYKU Ui, MHpopmann-
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OHHbIE€ TEXHOJOTHU B CTpouTeIbCTBe, HesinHelHbIe 3a1a4l CTPOUTEJIbHOM MexXaHuKH, Teo-
pus pacuyeTa NJIACTHH U 000/109€eK

3. Tp660BaHI/Iﬂ K pe3yJibTarTaM 0CBOCHUA TUCHUIIJINHBI

N3yueHne naHHOW IUCHMIUIMHBI JOJDKHO COJEHCTBOBATH NMPUOOPETEHUIO BBITYCKHUKAMHU
MIPOrpaMMBbl CIICIIHAIMTETA CIASAYIOMMX 00meKyabTypHbIX KomneteHuid (OK)u obmenpodeccro-
HasbHBIX KoMreTeHuui (OI1K), ormeuennsix Bo @I'OC 3+ nanpasienus «CTPOUTEILCTBOY!

- CIIOCOOHOCTH K CaMOOpraHu3aIiy u camooopasosanuio (OK-7);

- UCTIOJIb30BAaHUE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCIUIUIMH B IPO(ECCHOHATBLHON J1es-
TEJIbHOCTH, IPUMEHEHHE METOI0B MAaTEeMAaTUYECKOT0 aHAIN3a U MaTeMaTHYECKOro (KOMITbIOTEPHO-
r'0) MOJICITMPOBAHUS, TCOPETHUYECKOTO U IKCIIepuMeHTaIbHOTro uccaenoBanus (OITK-1);

- CIIOCOOHOCTD BBISIBUTH €CTECTBEHHOHAYUYHYIO CYLIHOCTh IP00JIeM, BO3HUKAIOIUX B X0/1€ npodec-
CHOHAJIHOW JEATEIbHOCTH, IPUBIICYD [ UX PELICHUS COOTBETCTBYIOIIUI (PU3HKO-
matematuueckuii ammapar (OITK-2).

Cornacuo mynkty 5.7 ®I'OC 3+ mpu MpoOeKTUPOBAHUM MPOTPAMMBI CIICIHATUTETa 00pa3oBa-
TeJIbHAsl OPraHM3aLUs MOXKET JOMOJIHUTh HAOOp KOMIETEHLUH BBITYCKHUKOB C Y4ETOM OpHUEHTa-
[IUU TPOTPaMMBbl Ha KOHKPETHBIE 00JacTW 3HAHWS W BUJ JEATEIHLHOCTH, KPOME TOTO COTJIACHO-
INyHKTY 5.8. oOpa3oBareibHas OpraHu3alys CaMOCTOSATENIBHO YCTaHABIMBAaeT TpeOOBaHUSA K pe-
3ynbTaraM OO0y4YeHUSs MO OTAEIbHBIM AUCLUILIMHAM (MOIYJSAM) ¢ yYETOM TpeOOBaHUM MPUMEPHBIX
OCHOBHBIX 00pa30BaTeNIbHBIX IPOrpaMM. B coOTBETCTBUU € 3TUM JUIsl BBIPAOOTKH y 00y4aroluxcs
OTMEYEHHBIX KOMIIETCHIIMH MPOIECC H3YYEHUS MaTeMaTHYECKUX TUCHUIUIMH JOJDKEH OBITH
HanpasieH Ha (OpMUPOBAHHE Y BBITYCKHUKOB CIEIYIOIUX MATEMAaTHYECKUX KOMIIETEHIIHMA:

obwexynbmypusie mamemamudeckue komnemenyuu(OMK):

— 1IyOOKOe 3HaHHE OCHOBHBIX pa3/iesioB deMeHTapHoi Matemariku (OMK-1);

— CHOCOOHOCTH MPUOOpETaTh HOBBIE MaTeMaTHYECKHE 3HAHUS, UCTIONB3Ysl COBPEMEHHbIE 00pa3o-
BaTeJbHbIC U HHPOpMaIoHHbIe TexHooruu (OMK-2);

— MareMaruueckas JIOTHKa, HeoOxoauMmas ajisi (opMUpOBaHUS CYXJICHHM MO mpodeccruoHab-
HBIM, COI[HAJILHBIM, HAyYHBIM U 3THYECKUM mpobiemam (OMK-3);

— pa3BHTHIC YueOHbIC HABBIKK U TOTOBHOCTH K MPOAOIKEHUIO 0Opa3oBanus (OMK-4);

— MaTeMaTU4YeCcKOe MBIIIJIEHUE, MaTeMaTH4ecKasi KyJIbTypa, Kak 4acTh 00IIedeIoBeuecKoit

—  kyabTypsl (OMK-5);

- YMEHHE YUTaTh U aHATH3UPOBATh YYEOHYIO U HAYYHYIO MaTEMaTHUECKYIO IUTEPATYPY, B TOM

YHCIIe ¥ Ha HHOCTpaHHOM si3bike (OMK-6);

npogeccuonanvhvie mamemamuyeckue komnemenyuu (IIMK):

—  CIIOCOOHOCTB MCTOJIB30BaTh B MO3HABATEILHONH MPOPECCHOHATHLHOMN NeSTETFHOCTH 0a30BbIe

— 3HaHug B obonactu Mmatematuku (IIMK-1);

— BJaJCHHE METOJaMH aHallM3a U CHHTE3a U3y4aeMbIX siBeHuit u nporeccos (IIMK-2).

— YMEHHE COCTaBISATh MaTEMAaTHUYECKHUE MOJIETTH THUIOBBIX MPO(PECCUOHANBHBIX 3a7a4 U HAXOUTh
HauOoJiee palMoHaIbHBIE CIIOco0bI uX perienuit ([IMK-3);
YMEHHEM NMPUMEHSATh aHATTUTHYECKHIE U YUCIIEHHBIE METO/IBI PEIICHHS TOCTABICHHBIX 32144 C

— HCIOJIB30BAaHUEM TOTOBBIX MporpaMMHbIX cpenacts (IIMK-4);

— - BJIQJICHHE METO/IaMU MaTeMaTHYECKON 00pabOTKU IKCTIIEpUMEHTaNbHBIX JaHHBIX ([IMK-5).

B pe3ynpTaTe n3ydeHus AUCIUIUIMHBI CTYIEHT JOJIKEH:
- 3HATh METOJIbl PEIICHUS CUCTEM JIMHEHHBIX anredpanyeckux ypaBHEHHH, OCHOBBI auddepen-
LMPOBAHUS U UHTETPUPOBaHUS QYHKIHH, pemenus AuddepeHnnaabHbIX YpaBHEHH M, OCHOBHbBIE
IIOJIOYKEHUS TEOPUU BEPOATHOCTEN U MAaTEMAaTUYECKON CTaTUCTUKY,



- YMeTb COCTaBISTHh YPAaBHEHHUS MPSAMBIX M KPUBBIX JIMHUH Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBEPXHOCTEN BTOPOTO MOpPSIKa, AU PepeHINPOBATh U UHTETPUPOBATH (PYHKIIUK OJHOU U HE-
CKOJIBKHX TEPEMEHHBIX Ha dKCTPEMYM, pemars mpocreiimme muddepeHnuaibable ypaBHeHHS,
MCCIIEIOBATh HA CXOJIMMOCTD PSbI, HAXOAUTh YHCIIOBBIC XaPAKTEPUCTUKH CIIy4alHBIX BEJIHYUH,
- BJajJeTh METOJaMH BBIUMCICHUS KPATHBIX, KPUBOJIMHEHHBIX M MOBEPXHOCTHBIX HWHTErPAJIOB U
HaBBIKAMU MPUMEHEHHS STHX 3HAHUH K PEIICHUIO 3a7ad MEXaHHKH, COMPOTHUBIICHUS MaTepHAIIOB,
TETUIOTEXHUKH M THUIPABIMKH, APYTUX O0OMEPO(ECCHOHATBHBIX M CIICIMAIBHBIX TUCIUIUINH, BIa-
JeTh METOJaMH HCIIOJIb30BAaHHMsI MaTEMaTHUYECKHUX METOJ0B OOpabOTKH AKCIEPUMEHTAIbHBIX JaH-

HBIX.

4. O0béM TMCHUIUIMHBI M BUAbI Y4eOHOH PadoThI

IIpumeuanue. B pacuérax npuHSATHI ClIeIYyIONIME 3aTPAThl BPEMEHU CTYIEHTA: HA BBHIIOJHEHHUE J10-
MamHuX 3agaHuii — 0,5 4 Ha 1 4 aynuTopHsbix I13; Ha noaroroBky K snekuusm — 0,25 4 Ha 1 4 sek-
1uii; Ha moAroToBKy K KP mpu npoBenennu pyOexHo# arrectanuu — 4 9.

Taobnuua 1

Bcero u/3.en.

Pa30ouBka nmo cemecTpam

Bunst yueGHoii paGoTnt ODO (B HEemo), 4 3®O0 (mo cemectpam), 4

0d0 300 1 > 3 Z 1 2 3 4
AyAMTOpHBbIE 3aHATUS
(BCero 4acos) 298/8,2 76/2,12 102/2,8 | 64/1,7 68/1,8 64/1,7 28/0,8 16/0,4 16/0,4 16/0,4
B ToMm gncie:
JIEKIUH 132/3,6 34/0,9 34/0,9 32/0,8 34/0,9 32/0,8 10/0,3 8/0,2 8/0,2 8/0,2
%’;)KT“““K“G SATHA -\ 166/46 | 5214 | 68/1,8 | 32/0,8 | 34/0,9 | 32/08 | 18005 | 8002 8/0,2 8/0,2
CaMocrosiTeJbHasI pa-
0ora (BCero) 314/8,7 | 536/14,88 | 79/2,1 79/2,1 78/2,3 78/2,3 137/3,8 | 133/3,7 | 133/3,7 | 133/3,7
B ToMm gncie:
BPITIOMHCHHE MHEHMEH- 48/1,3 12/0,3 | 1203 | 12/03 | 12/0,3
noii CP
BBIITOJIHCHHUEC JOMAITHUX
3ananuii mo 113 72/2 18/0,5 18/0,5 18/0,5 18/0,5
IIOAr0OTOBKA K JICKIIUAM
noarotoska Kk KP mo
PYOexXHOIT aTTecTarun 32/0,8 8/0,2 8/0,2 8/0,2 8/0,2
HOI[FOTOBKa K IIpakTu4e-
CKHM 3aHATHUAM CTYJIEH- 7212,0 18/0,5 18/0,5 18/0,5 18/0,5
Tamu 300
U3yYeHHE BOMPOCOB,
BeHeceHHEX Ha CPC 7212 364/10,1 | 18/0,5 | 18/0,5 | 18/0,5 18/0,5 94/2,6 90/2,5 9025 | 90/2,5
[Toxrotoska K sK3aMeHy, 90/2,5 100/2,7 23/0,6 23/0,6 22/0,6 22/0,6 25/0,6 25/0,6 25/0,6 25/0,6
[Togroroska K 3a4éry
O6mas TpynoémKocTs 612/17 | 612/17 | 181/5,1 | 143/3,9 | 146/4,1 | 142/39 | 165/45 | 149/41 | 149/41 | 149/4,1
Bux oruérnocrn: 9K3 3K3 3K3 9K3 9K3 9K3 9K3 9K3




5. Conepxxanue y4eOHOM TUCHUNIIHMHBI

Tabn.2cocTaBieHa B COOTBETCTBUH C JAHHBIMU ayJIUTOPHOM HArpy3Ku, MPUBEICHHBIMU B
Tabin.1, a comepkaHWe BOMPOCOB, BHIHECEHHBIX HA JIEKIHOHHBbIE W NPAKTHYECKHE 3aHATHSA
(mynkTeI 5.2, 5.3), onpezeneHo ¢ y4éToM MX BaKHOCTH JJIS U3yYCHHUST KaK CaMoro pasjesa, Tak
MOCTIETYIOIIUX PA3/IeNoB Kypca MaTeMaTUKH, a TAKXKe WX POJH Uil M3y4eHHS 00ecredyruBacMbIX
(mocneayromux) yaeOHbIX TUCIMIUIMH, BXOISIINX B €CTECTBEHHOHAYYHBIH, 001IenpodeccnoHalb-
HBIN ¥ TPO(hEeCCHOHANIBHBIN IIUKJIBI Y4eOHOr0 IJIaHA.

5. 1. Pa3znennl AMCHUNJIMHBI U BHABI AYJAUTOPHBIX 3aHATHH

Tabmuna 2
PacnipenesieHue 4acoB 1o BUAaM
Ne HaumenoBanue pa3jaeina 3aAHATHIl
n/n JTUCIUIIINHBI K m Beero
1 cemecTp
Bcero 34 68 102
1 | Jluneiinas anredpa 8 16 24
2 | DneMeHThl BEKTOPHOU anreOpsl 8 16 24
3 | AnammuTHUecKas reOMeTpus 9 18 27
4 | Teopus mpeaenoB 9 18 27
2 cemecTp
Bcero 32 32 64
5 Z[I/I(l)(i)epueHI_lI/IaJ:I'bHoe ncuucIeHue 20 20 40
(GYHKIUH OTHOW TIEPEeMEHHOM
6 Z[H(b(i)epveHuHanbﬁoe HCYHUCIICHHE 12 12 24
(GYHKIIH HECKOJBKUX MIEPEMEHHBIX
3 cemecTp
Bcero 34 34 68
7 | MHTerpanbHOe HCUHUCIICHUE 14 14 28
8 | Auddepennnansupie ypaBHEHUS 12 12 24
9 | Pagpr 8 8 16
4 cemecTp 32 32 64
10 KpatHbie, KpuBOJIMHEHHBIC U TI0- 18 18 36
BEPXHOCTHBIE MHTETPAJIBI
11 OcHOBBI TEOPUH BEPOATHOCTEH M Ma- 14 14 28
TEMaTUYeCKON CTAaTUCTUKH
Htoro 132 166 298




5.2. JleKUMOHHBbIE 3aHATHA

KonnuecTBO yacoB, OTBEIEHHBIX HA pa3/ieibl, yKa3aHo B Ta0I. 2.

Tabmnuua 3

NeNe
n/n

HaunumenoBanue
TUIAKTHYECKOH
eIMHUIIBI (pa3en)

Conep:xanue pa3aenoB

1-Hi cemMmecTODp

JInneitnas aiaredopa

Onpenenuteny 2-ro ¥ 3-ro NOps/Ka, KX CBOMCTBA. MHUHOp H ai-
reOpanueckoe JI0NoJHEeHUE deMeHTa onpenenurens. [louarue o0
omnpeaenuTene N-ro nopsjaka. Pemenue cucrem JUHEWHBIX ypaB-
Henuit metonaoMm Kpamepa. Ilonsitue o marpuue. CroxeHue,
YMHOKECHHME MaTpHULl. Y MHOKEHHUE MAaTPULl HA YUCIIO. Y MHOXKEHUE
nByx Mmatpull. OOpartHas marpuna. MaTpuyHas 3amuch M Mat-
pUYHOE pELICHHE cUCTeM ypaBHeHuUH. Meron [aycca pemieHus
CHUCTEM JIMHEHHBIX YpaBHEHUN

JJIeMeHThbI
BEKTOPHOI ajireopol

Bekropnas anreOpa. [Tonsitue Bekropa. JlnHeliHbIe oniepauy HaJ
BeKTOpaMmH. lloHATHE NTMHENHON 3aBUCUMOCTH BEKTOPOB. JIMHEH-
Has 3aBUCHMOCTb BEKTOPOB Ha IIJIOCKOCTH. ba3uc Ha IIOCKOCTH.
ITpoexkuus Bexkropa Ha och. CKalspHOE, BEKTOPHOE, CMELIAHHOE
IIPOM3BEJICHNs BEKTOPOB M MX CBOMCTBa. Hampasistronue xocu-
HYCBI BEKTOPOB. ['€OMETpHYECKH CMBICII BEKTOPHOTO U CMELIaH-
HOTO IIPOU3BEJCHUMN.

AHaJuTHYeCKasA
reoMeTpus

AHanmuTAYecKas TeOMETpUsi Ha IUIOCKOCTU. Pa3nuuHble ypaBHe-
HUS OpsMOM JMHMU. Touka NepeceyeHusl JBYX MPSMBIX, Yroj
MeXAy IByMs MNpsMbIMU. KpuBble BTOPOro mnopsiaka: OKpYXk-
HOCTB, DJUIMIIC, rumnepoOona, mapabona. YpaBHEHHE IUIOCKOCTH,
MPOXOASAIIEH Yepe3 JaHHYK TOUYKY MEPHEHIUKYISPHO JaHHOMY
BekTopy. OO111ee ypaBHEHHE IIJIOCKOCTH. Y paBHEHHUE TUIOCKOCTH B
oTpe3kax. PaccTosiHME OT TOUKM 0 IUIOCKOCTH. YTOJI MEXIY
IUIOCKOCTSIMU. Y CJIOBHSI MapajljIeIbHOCTH U NEePIEeHIUKYISIPHO-
ctu 1iockocted. [Ipsmas B npocrpancTse. KanoHnyeckoe u na-
paMeTpU4ecKue ypaBHEHMS MPSIMOU B MPOCTPAHCTBE. YTOJI MEX-
Zly IPSIMBIMH B IIPOCTPAHCTBE. Y CIIOBUS NMapajUIeIbHOCTH U IEp-
MEHIUKYJSIPHOCTH TPSIMOM M IIOCKOCTH. TOYKa mepecedyeHus
npsMoil U miockocTu. [ToBepXHOCTH 2-TO MopsKa U UX KAaHOHU-
YECKUE YpPaBHEHUSM: AIJIIUIICOU[IBI, THUIEpOOIOU bl mapadoIon-
JIbl, IWJIMHIPBI 2-TO NOPSAAKA; KOHYC 2-T0 NOpsaKa

Teopus npeaesion

[Ipenen pyukiuu. beckoneuno manbie GYHKIIMM U UX CBOWCTBA.
beckoneuno Gombine GyHKIMU U UX CBA3b C OECKOHEYHO Mallbl-
Mu. OCHOBHBIE T€OpEMBI O Tpenenax. PackpeiThe HeolpeneaeH-
HocTell. 3ameuarenbHble mpenenbl. CpaBHEeHHE OECKOHEYHO Ma-
aeix (ynkuuii Ilonarue HempepbiBHOCTH ¢yHKIUU. OmHOCTO-
ponHue npenensl. CBolcTBa PYHKIUH, HETPEPHIBHBIX HA CErMEH-
T€: OrPaHUYEHHOCTb, CYIIECTBOBAHNWE HAWOOJBIIET0 U HAaUMEHb-
LIET0 3HAYEHUH, IPOMEXYTOUHbIE 3HauUeHUsA. TOUKHM pa3pbiBa, UX
KJaccuukanms

2-Hi c e M e CT P




JAnddepennuanbroe
HCYHUCIeHHe
GyHKunM ogHOM
nepeMeHHOn

Onpenenenne npou3BoaHON. [Tpon3BOIHBIE OCHOBHBIX 3JIEMEH-
TapHbIX ¢QyHKuui. [IponsBoanas ¢yHKUIWU, 3aaHHON Mapamer-
pudecku. Juddepermuan ¢GyHKIUM M €ro  T€OMETPUUYECKUM
cmbicn. Ces3p nuddepennmana ¢ mpousBoaHoi. MHBapwaHT-
HOCTh (hopmbl Tuddepennrana cioxxaor GyHkur. CBSI3b MEKITY
TuQepeHIIMPYyEMOCThI0O U HENpPephIBHOCTHIO. [Ipon3BogHbIe U
muddepeHManbl BHICIIMX TOPAAKOB. OCHOBHBIE TEOPEMBI O
muddepernmpyembix pyHknusax: teopembl depma, Pomms, Jla-
rpanxa, Komm. IlpaBuno Jlonurans u ero ucnosib3oBaHUE s
PacKphITUSI HEONpeeIeHHOCTe!. VccnenoBanue QyHKIUH C TO-
MOIIBI0 TIpon3BOAHOM. Touku 3kcTpemyma (yHknuu. Heobxo-
JUMOE U JIOCTaTOYHOE YCIIOBHUSI CYILECTBOBAHHUS IKCTPEMyMa.
Otpickanre HaMOOJbIIEr0 M HAaUMEHBIIEr0 3HaYeHU (QyHKUUH,
muddepeHmpyeMoii Ha oTpeske. lccrnemoBaHHe BBITYKIOCTH
¢byakuun. Touku mepernba. AcumnToThl Tpaduka Q(YHKIIHH.
OO6mas cxema uccienoBaHus QyHKIMH U TIOCTPOEHUs e€ rpaduka

JAu¢ppepennunaibHoe
HCYHCICHHE
byHxkumi
HECKOJbKHX
nepeMeHHbIX

OYHKIMHA HECKOJIBKUX MepeMeHHbIX. O0acTh onpeaencHus, JIu-
HUU YPOBHSI, TIPEeIe] W HENPEPHIBHOCTh (DYHKIIMH HECKOJBKHX
MIEPEMEHHBIX.

Yacrubie npown3Boanbie. [lomHbIN auddepeHuan u ero uCrob-
30BaHUE IS MPUOIMKEHHBIX pacu€ToB. DKCTpeMyM (yHKIINH,
HauOoJIbIlIee U HAMMEHBIIIee 3HaYeHUs (PYHKIUU JIBYX TNEpPEeMEH-
HBIX B 3aMKHYTOW oOnactu. [lpom3BoaHas 1Mo HampaBlIEHUIO.
I'papuent. KacartenbHas IIOCKOCTh M HOPMaJlb K MTOBEPXHOCTH.
MeTon HavMEHBIIMX KBagpaToOB IJs OOpabOTKH SKCIIEPUMEH-
TaJbHBIX JTAHHBIX




3-i c e M ecTODPp

HNuTerpanbHoe
HCYHUCJIeHHe (PYHK-
Ui OHOM
nepeMeHHOn

[Tonsitue mepBooOpa3zHoii. HeompenenéHHbII HHTETpall W €ro
cBoiicTBa. Tabnuia HeonpeaenéHHbIX HHTErpajaoB. OCHOBHBIE Me-
TOABl MHTEIPUPOBAHHUS: HEMOCPEIACTBEHHOE MUHTEIPUPOBAHUE, Me-
TOJ TIOJIBEICHUS 1O/ 3HaK TuddepeHIrana, MEeTo ] 3aMEHbI mepe-
MEHHOM, MHTErpupoBaHue 1o 4acTsAM. KoMIuiekcHble yucna. AJ-
reOpanyeckas Gopma 3aiCcH KOMIUIEKCHOTO 4ncia. Moayib U ap-
ryMeHT. [[eficTBUs HaJl KOMIUIEKCHBIMHM YuciIaMu. TpUroHomeTpu-
YyecKkas W TOKas3aTelabHas (DOPMBI 3alMCH KOMILJICKCHOTO YHCIA.
®opmyna Myaspa-Jlamaca. Ilpenen yncnoBoi mociegoBaTeIbHO-
ctu. Yucno e. Harypanbabie norapudmel. MuorouneHsl. Teopema
be3y. OcHoBHast Teopema anreOpbl. PasznmoskeHne MHOroudseHa Ha
JUHENHbIE U KBaJpaTHbIE MHOXUTENU. MHTErpupoBaHue pamuo-
HaJbHBIX JpoOei. Tumbl mpocTelmux apodei U uX UHTETrPUpPOBa-
Hue. HTerpupoBanue panvoHaIbHBIX IpoOel METOI0M pa3ioxke-
HUS Ha mpocteiimue apodu. MHTerpupoBanue npocTelmux uppa-
[MUOHABHBIX (PYyHKIMNA. VHTErpUpOBaHHE TPUTOHOMETPUUICCKUX
byHKIM, yHUBEepcaibHasi TPUTOHOMETPHYECKas MOJICTAaHOBKA. 3a-
Jlauy, IPUBOJAIINE K MOHIATHUIO OIpene’néHHOoro uHrerpana. Omnpe-
Jnen€HHpli uHTEerpan u ero cpoiictBa. ®dopmyna HeroToHa-
JleiiObnuna. 3amMeHa NEPEMEHHOW B OMNPEACIEHHOM MHTETpaje.
®opMyiia UHTETPUPOBAHUS 10 YACTSAM JJIsl ONPEAECIEHHOTO HMHTE-
rpana. IlpuioxkeHus onpenenéHHOrO0 MHTErpaja: BbIUKCICHHE
wiomaied MmIocKuxX (Uryp, BBIUMCICHHE ATUHBI JAYTH KPHUBOM,
00BEMOB TeJ.

HecoOcTtBennbie nnTerpansl. MHTErpagsl ¢ 6eCKOHEYHBIMU TIpe/e-
JlaMU UHTerpupoBaHus. HTerpaiibl OT HeOrpaHUYEHHBIX (PYHKITUI

JAudpdepenunanbHbie
YPaBHEHUs

3agaun, npuBoasdlMe K TuddepeHIraIbHbIM ypaBHEHUSIM. Teo-
peMa CyIIeCTBOBaHUS M CIUHCTBEHHOCTH perieHus st mudde-
PEHIMAIBHOTO YPAaBHEHUs 1-To mopsiika. YpaBHEHMsI C pa3ieisio-
IIMMHCS] IEPEMEHHBIMU, OJJTHOPOJIHbIE U JIMHEWHbIE YpaBHEHUS 1-TO
nopsaka. Juddepenumanbibie ypaBHeHHs 2-ro nopsaaka. OcHOB-
Hble INOHATHs. Teopema cymiecTBoBaHMs pemeHus. IIpocreimue
ypaBHEHMsI, JOMYCKaIOLINe NOHMKeHue nopsaaka. Jiunelnsle aud-
dbepeHmanbubie ypaBHeHHs 2-T0 nopsnka. OmnpeneneHue U CBOM-
cTBa. JInHElHbIE ONHOPOAHBIE U HEOJHOPOIHBIE YpaBHEHHUS. Teo-
pemMa O CTPYKType OOIIero peuieHus JUHEHMHOro HEOJHOPOIHOTO
ypaBHeHus. Metoxa Jlarpanxa. Jluneitnble auddepeHunanbHble
YpaBHEHUS C TOCTOSIHHBIMU Kod(¢uuueHtamu. PemieHue oaHo-
POIHBIX ypaBHEHMH. PemieHne HeoTHOPOIHBIX IU(QepeHIHaTb-
HbI€ ypaBHEHUS C MOCTOSIHHBIMU KO3()(UIIMEeHTaMu ¢ IpaBod ya-
CThIO crienuaibHoro Buja. I[lonsarue o nuddepeHnanbHbIX ypaB-
HEHUSX B YAaCTHBIX MPOM3BOAHBIX (YpaBHEHHS MaTeMaTH4eCKOU
bu3uKn)




Panni

Yucnoseie psaapl. CxoauMocTh U cyMMa psiga. OCHOBHBIE CBOMCTBA
cxonsammxcst psgoB. HeoOxoammoe yclioBHE CXOIUMOCTH 3HAKO-
MOJIOKUTENBHOTO psifa. Teopembl cpaBHeHus. [Ipusznaku [lanam-
oepa, Komm. 3nakouepemyrommecst psasl. [lpusHak JlelOHUIA.
[Tonsitue o hyHKHoHaIBLHOM psiye. CteneHHbIC psabl. IHTEpBaI 1
pamuyc cxoguMmoctd. [uddepeHnrpoBanue M HHTETPUPOBAHHE
psanoB. @opmynsl Maknopena u Teiopa. Paznoxenue Qpynkiuii B
pSABI
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KpartHble,
KPHUBOJIMHEHbIE U
MOBEPXHOCTHbIE
HHTErpaJibl

JIBOIHOM MHTETpaj, ero CBOMCTBA M BHIYUCIICHUE CBEICHUEM K T10-
BTOpHOMY. [loHSTHE O TPOWHOM MHTErpaje. 3aMeHa MepeMEHHBIX
B KpaTHBIX UHTEerpasiax. KpuBojvHeHbIe HHTETpaIbl, UX CBOMCTBA
u Bbluucienue. [loBepxHocTHeie uHTErpaisl. [Ipunoxkenus kpat-
HBIX, KDUBOJMHEWHBIX U MOBEPXHOCTHBIX UHTETPAJTIOB
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OcHoBBI TEOpHUU
BEePOATHOCTEN U
MaTeMaTH4YeCKOH
CTATUCTUKH

OO6ue npaBuiIa KOMOMHATOPUKH: TIPABHIIO CYMMBI, ITPABUIIO TIPO-
u3BeqeHusa. BpiOopku snemeHTOB. Pa3meleHus, nepecTaHOBKH,
coyeranusi. Ciny4aiiHple COOBITHS M onepauuu Haja HUMU. Hecos-
MecTHble coObITus. IloaHas rpymnma momapHO HECOBMECTHBIX CO-
obiTuil. Kiaccuueckoe omnpenenenue BeposTHOCTH. (CBoiicTBa
KJIACCUYECKON BEPOSTHOCTU. YCJIOBHAasg BeposATHOCTb. dopmyna
noiaHoil BepostHocTu. Dopmyna baiieca. IIoBTOpHbBIE HCTIBITAHUA.
bunomuansnoe pacnpenenenue. Gopmyna bepnymnu. Hausepo-
ATHElIIee 3HaYeHHE Yucia NosiBiIeHUs coObiTud. JlokanbHas Teo-
pema Myaspa - Jlamuaca. Pacnpenenenue Ilyaccona. IlonmnHomu-
anbHOe pacnpezaenenue. CnyyaitHas BenuunHa. OyHKUMS pacipe-
nenenust. CBoiicTBa GpyHKIUM pacnpeneneHus. JuckpeTHele U He-
IIPEPBIBHBIE CIydaliHble BeIW4YuHbl. IIOTHOCT pacnpeneneHus, eé
cBoiictBa. HopmanbHbll 3akoH pacnpenencHus. HesaBucumele
ClIy4alHbIE BEIWYUHBL. YUCIOBBIE XapaKTEPUCTUKHU CIyYalHBIX
BeIMYMH. Maremaruuyeckoe oxujanue, e€ cpoiictBa. Koadduuu-
€HT KOppemsiuuu, ero cBoicTBa. OCHOBHBIE MOHATUS MaTeMaTuye-
CKOM CTaTUCTHKH: BHIOOpOYHAsi COBOKYITHOCTb, '€HEepallbHasi COBO-
KYITHOCTb, [TOBTOpPHAsi BHIOOpKA, OECIIOBTOpHAs BBIOOpPKA, OTHOCH-
TEJIbHBIM TMOKa3arenb BBIOOpPKH. Omunbka pernpe3eHTaTUBHOCTH.
['enepanbHas cpenHss, BBIOOpOUHAsl CpefHss. Y CTOMYMBOCTH BbI-
O0poUHBIX cpeaHuX. [loBepUTeNbHbIE HHTEPBANbI ISl OLEHKH Ma-
TEMaTHYECKOI0 0KMJIaHUs HOPMaJIbHOTO pactpeneneHus. OlueHka
BEPOSTHOCTH (OMHOMMAJIBHOIO pacHpeieseHHs) MO OTHOCHUTEINb-
HOM yacTore. CTatucTuyeckoe pacnpenenenrue Bpioopku. [lonuron
4acTOT, THCTOIPaMMa 4acTOT




5.3. [IpakTnyeckune 3aHATHS

Tabun. 4cocraBieHa B COOTBETCTBUH C IaHHBIMU, IPUBEICHHBIMU B Ta01.1 u 2

Taonuuad

Homepa
pasaeinos

TeMaTuka NPAKTHYECKUX 3aAHATHH

1-Hi cemMmecTODp

Jluneiinas aaredpa. Beraucienue onpeaenureneit 2-ro u 3-ro, N-ro

nopsiaka. Pemenne cucrem nuHEHbIX ypaBHeHU MeTooM Kpamepa. Croxxenue u
YMHOXXEHUE MaTpull. YMHOKEHHE ABYX MaTpull. HaxoxneHue oOpaTHONW MaTpHIIbl.
Pewenne cucreMm ypaBHeHUN MaTpu4HbIM MeToAoM. Meroa ["aycca pemenus cucreM
JIMHEWHBIX YpaBHCHUH.

BexTopHas aaredpa. Pemenne 3a1au Ha HaX0XXJICHUE KOOPAUHATHOW (POPMBI 3a1H-
CH BEKTOpA, €r0 UIMHBI, ONPENEICHHS UX B3AUMHOI'O PACIIOJIOKEHUS Ha INIOCKOCTH U
B [IPOCTPAHCTBE. BpIuncaeHNE CKAISIPHOTO IIPOU3BEACHUSA BEKTOPOB, HAXOXKACHUE
YCIIOBUS UX NEPHEHIUKYISIPHOCTH. CKaJIIpHOE IPOU3BENECHUE ABYX BEKTOPOB, YCIIO-
BHE IIEPIIEHIUKYISIPHOCTA BEKTOPOB. BEKTOpHOE M CMEIaHHOE NTPOU3BEICHMS BEK-
TOPOB M UX T€OMETpUYECKUI cMbICI. [IpritoskeHne BEKTOPHOTO M CMEIIaHHOTO IIPO-
W3BEJCHUI BEKTOPOB JUUIS PEIICHNS TEOMETPUYECKUX 3aa4.

AHauTHYeCKAsl reOMeTpHsl. AHATUTUYECKasi TEOMETPUs Ha MJI0CKOCTH. Pa3znny-
HbIC YPABHEHUS NMPSAMOW JTUHUM. [Iepexon oT oAHOro BUIa NPSIMOM K IPYrOMYy BHA.
Touka nepeceueHus IByX NPSIMbIX, YTOJ MEXAY AByMs IpsiMbIMU. KpuBbie BTOpOro
HOpS/IKA: OKPY>KHOCTB, 3JUIHIIC, TUTIepOoIIa, mapabdosa. Buasl ypaBHeHHI TUIOCKOCTH:
YpaBHEHHUE IJIIOCKOCTH, MPOXOIAIIECH Yepe3 JaHHYIO TOUKY EPIEeHIUKYISPHO JaH-
HOMY BEKTOpY; 00lIllee ypaBHEHHUE IUNIOCKOCTH; YpaBHEHHE IUIOCKOCTH B OTPE3Kax.
3ajaun Ha OCTPOEHUE TUIOCKOCTH, BBIYMCIIEHHE PACCTOSIHUS OT IaHHOM TOYKH J10
IIJIOCKOCTH, YIJIa MEXAY IJIOCKOCTAMU. Y CIIOBHS APAJUIEIIBHOCTU U NIEPIEHINKY-
JSApHOCTH I1ockoctel. [IpsaMas B mpocTpancTe. KaHOHMYECKOE M TapaMETPUUYECKUE
YpaBHEHUS MIPSIMOM B IMTPOCTPAHCTBE. YTOJ MEXAY IIPSMBIMHU B IIPOCTPAHCTBE. Y CII0-
BHs N1APAJUIEIIBHOCTU U NEPIEHAUKYIIIPHOCTH IPSIMOU U IJIOCKOCTH. ToYKa nepece-
YeHUs! MpsAMO U miockocTH. [loBepXHOCTH 2-T0 MOpsiIKa U UX KAHOHUYECKUE YPaB-
HEHMSIM: AJIJIMIICOM/IbI, TUIIEPOOIOUbI, MapaboI0uabl, HHIMHIPKI 2-T0 TOpPsiIKa; KO-
HyC 2-T0 MOpsiJIKa.

Teopust npenesos. [Ipenen Gpynkunu. beckoneuno manbie pyHKIIUU U UX CBOMCTBA.
beckoneuno 6omnpime GYHKIIMHA U UX CBA3b C OECKOHEYHO MajibiMH. PackpbiTue He-
onpenenenHocteil. [1epBblil u BTOpolt «3aMeuarenbHble» npenensl. CpaBHeHHE Oec-
KOHEYHO MalbiX QyHKIuH. [loHsaTue HenpepbiBHOCTH (pyHKIMU. OTHOCTOPOHHKE
npeznensl. CBoiicTBa GyHKINMN, HETPEPBIBHBIX Ha CETMEHTE: OIPaHUYEHHOCTh, CYIIe-
CTBOBaHME HanOOJBIIETO U HAUMEHBIIETO 3HAaU€HUH, MPOMEKYTOUHbIE 3HAUECHHUS.
Touku pa3pbiBa, UX KIaCCHU(PUKALIU.

10




2-i c e M e cCT P

JuddepeHunanbHoe HCHUCTeHHe PYHKIUNA 0HOM nepeMeHHOM. [Ipon3BoaHbIe
OCHOBHBIX JIeMEHTapHbIX (QyHKIMHA. [IpousBoaHas cnoxnoil Gpynxuuu. [Tpousson-
Hast QYHKITMH, 3aIaHHOM napamerpuiecku. uddepeHnnan GyHKIUm, ero reoMer-
PUUYECKUI CMBICIT U UCTIOJIb30BAaHUE [Tl HPUOIIMKEHHBIX BBIYUCICHUH.

IIpaBumno JlonuTans v ero UCIOJIb30BaHUE I PACKPBITHS HEonpeaeneHHocTen. e-
ciiefioBaHue (PYHKIMH C TOMOIIbIO IIPOU3BOJHOM: HAXOXKAEHUE €€ IKCTPEMYMOB,
HarOOJIBIIEr0 M HAMMEHBIIIETO 3HAYCHUN Ha 3a/JaHHOM OTpPE3Ke. ACUMITOTHI rpadu-
ka ¢pyHkuuu. O61mas cxema MoJIHOro UcciieoBaHusl (PyHKIMM U IOCTPOEHUs e€ rpa-
¢uxa.

DyHKIMU HECKOJIBKUX nepeMeHHbIX. O0IacTh onpeaeneHus, JIUHUN YPOBHS, Mpe-
JIeJ1 1 HEPEPBIBHOCTh (DYHKLIMU HECKOJIBKUX MEPEMEHHBIX.

Yacrtasle npousBoanslie. [lomubiii quddepennnan. [IponszBoanas mo HampapICHHIO.
I'paguent. KacarenbHas MI0CKOCTh U HOPMAJIb K IIOBEPXHOCTH. MeTo HaMMEHbIINX
KBaJPaTOB I 00pa0OTKH IKCIEPUMEHTAIBHBIX JTaHHBIX.

3-i ce M ecTOp

HuTerpanbHoe ucuncjieHue. OCHOBHbIC METO/Ibl MHTETPUPOBAHUS: HETIOCPEACTBEH-
HO€ MHTErpUPOBaHKE, METO/ MOABEACHU M0]1 3HaK nuddepeHiana, METoa 3aMeHbI
MEPEeMEHHOM, METOJT MHTETPUPOBAHUS 10 YacTsM. KoMIiekcHbie yrcia. AnreOpan-
yeckas popMa 3alucu KOMIUIEKCHOTO unciaa. Moaynb u apryment. JledcTBus Ha
KOMILIEKCHBIMU YucIaMu. TpUroHoMeTpuyecKkas U rnokasareiabHasi ((OpMbl 3aTUCH
KomIuiekcHoro yucina. @opmyna Myaspa-Jlamiaca. MHorounensl. Pa3noxxenue MHO-
rowicHa Ha JIMHEHWHbIC U KBAJIPpaTHbIE MHOKUTENIN. IHTErprupOBaHrEe pallHOHAIBHBIX
npo6eii. Tumnsl mpocTeimux apodeit 1 ux UHTerpupoBanue. HTerpupoBanue pamnuo-
HAJIBHBIX JIpOOEH METOIOM pa3ioKeHus Ha IpocTeiire apoou. HTerpupoBanue
MPOCTEHIINX UppalMOHANBbHBIX QyHKIUN. IHTerprpoBaHie TPUTOHOMETPHUECKUX
GbyHKUIMMA, yHUBEpCAIbHAsi TPUTOHOMETPHUUECKAas T0JICTaHOBKa. Brruncnenue omnpe-
JENEHHOTO UHTeTpaja ¢ nomoiisio hopmynsl HetoTona-Jleitbuuia. 3amena nepe-
MEHHOU B onpeAesi€HHOM UHTerpasie. MHTerpupoBaHue mo 4acTsaM JUisl ONpeaeIEHHO-
ro uHrerpana. [Ipunoxxenus onpeaen€éHHoro NHTerpaia; BbIYMCICHUE TUIOIIAIeH
MJIOCKUX (QUTYD, UTMHBI TyTU KPUBOM, 00beMOB Tell. HecoOCTBEHHBIE MHTETPAJIHI.
Brruncnenne nHTErpansoB ¢ 6€CKOHEYHBIMU TPAHUIIAMU M UHTETPATIOB OT Pa3pbIBHBIX

(GYHKIMI.

JudpdepeHunanbHbie YpaBHEHHUsA. Y PaBHEHUSA C Pa3ACIAIOIIMMUCS IEPEMEHHBIMU,
OJIHOPOJHbIE U TUHEIHBIE YpaBHEHUS 1-T0 nopsaka. Juddepennuanbabie ypaBHEHUS
2-ro nopsaka. [Ipocreifiue ypaBHeHMs, JOMyCKaOUe MOHWKEHUEe nopsiaka. Jlu-
HelHble TuddepeHmaibHble YpaBHEHUS 2-T0 opsiika. JInHeiHbIe 0THOPOIHBIE U
HEOJHOPOAHbIe ypaBHeHUS. JInHeiHbIe TuddepeHaabHbIe ypaBHEHHS ¢ TOCTOSH-
HbIMU KO3 unrieHTamMu. Perenne oJHOpOIHBIX U HEOJHOPOIHBIX U depeHIraib-
HBIX YPaBHEHHH C MOCTOSHHBIMU KO3((UIIMEHTaMH € TIPABOM YacThIO CHELUATbHOTO
BUJIA.

Psanbl. Yucnoseie psaasl. CxonquMocTs U cyMMa psiia. OCHOBHBIE CBOMCTBA CXOJIs-
muxcs psanoB. HeoOxoauMoe ycioBHe CXOAMMOCTH 3HAKOIOJIOKUTEIBHOTO psa.
Teopemsl cpaBuenus. Ilpusnaku lanamGepa, Komm. 3nakouepenyromuecs psijibl.
[Tpusznak JleitOnuna. [lonstue o pynknuonansHoM psiie. Crenenusie psiabl. UHTEp-
BaJI U pagnyc cxoaumocTH. Pasnoxenue Gpynkuuii B psia Teiinopa u B psiin MakiopHa.

4-fi c e Mme cT P
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KpaTrHble, KpuBOJIMHelHbICe 1 MOBEPXHOCTHbIE HHTErpaJbl. J[BoiiHOW MHTErpai,
ero cporcrtBa. M3mMeHeHne nopsijka MHTErpupoBaHus. Beuncienne JBOWHOTO WHTE-
rpajga CBEJIEHUEM K NOBTOpPHOMY. TpoilHOW MHTErpal M €ro BbIYUCIIEHHE. 3aMeHa
IIEPEMEHHBIX B KpPaTHBIX MHTErpanax. KpuBOJIMHENHBIE MHTETpaJIbl U UX BBIYUCIIC-
Hue. [loBepxHOCTHBIE MHTErpajbl U UX BblUMCIeHUE. [IpunokeHus KpaTHbIX, KpUBO-
JIMHEMHBIX U IOBEPXHOCTHBIX UHTETPAJIOB.
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OcCHOBBI TEOPUM BEPOSITHOCTEH M MaTeMaTH4Yeckol craTtucTuku. OO1me npasuia
KOMOMHATOPUKH: MPABUJIO CYMMBbI, MIPaBWIIO Mpou3BeAeHUs. Pa3mernienus, nepecra-
HOBKH, coueranus. CiaydaiiHpie cOObITHS U onepauuu Haj HUMH. HecoBmecTHBIE CO-
obiTus. [lonHas rpynmna nomapHo HecoBMeCTHBIX coObITHil. Kitaccuueckoe onpezerne-
HUE BeposATHOCTU. CBOMCTBA KJIACCUYECKOW BEPOSTHOCTH. Y CJIOBHAs BEPOSITHOCTD.
®opmyna noaHou BepoaTHOocTH. @opmyna baiteca. [ToBTopHble ucnbiTanus. bunHo-
MuanpHOE pacnpeznenenue. @opmyna beprymu. HauBeposTHeiilee 3Ha4eHUE YUC-
na mosiBieHuss coOwiThs. JlokaneHas Teopema MyaBpa - Jlammaca. Pacnpenenenue
[Tyaccona. [lonunomuanbHoe pacnpenenenue. CrnydyaiiHas BennunHa. OyHKIUs pac-
npenenenus. CpoiicTBa (GYHKIMM pacrnpeneseHus. J(UCKpeTHble U HENpEephIBHBIC
ciy4aiHble BeqMunHBL. [MOTHOCTH pacnpeneneHus, €€ cBoiictBa. HopManbHbIN 3a-
KOH pacrnpenenenus. Hes3aBucumble ciydaiiHble BeIMUHMHBL. UUCIOBBIE XapakTepu-
CTHKH CIyYallHBIX BENMYMH. MaTemaTtndeckoe oxuaanue, e¢ coiicrsa. Koaphumm-
€HT KOppeisiuuu, ero cBorcrBa. OCHOBHBIE MOHATHUS MAaT€MAaTUYECKOW CTATUCTUKHU:
BbIOOPOYHAsI COBOKYITHOCTb, F€HEpabHasi COBOKYIIHOCTb, IIOBTOPHAs BbIOOpKa, Oec-
MOBTOpHas BbIOOpPKA, OTHOCUTENBbHBINA MOKa3zaTenb BeIOOpkH. Omubka pernpe3eHTa-
TUBHOCTH. ['eHepanbHas cpelaHsis, BHIOOpOYHAsl CpefHsis. Y CTOWYMBOCTH BBIOOpPOU-
HBIX cpeaHuX. JloBepuTeIbHbIE HHTEPBAIBI ISl OLIEHKH MaTEeMaTHYECKOTO 0KHUIAHUS
HOpMaJIbHOTO pachpeneneHusa. OneHka BepOosSTHOCTH (OMHOMHAIBHOTO pacmpenesne-
HUS1) 110 OTHOCUTENBHON yacToTe. CTaTHcTUUYECKOE pacnpezeneHue Boioopku. [lomu-
T'OH 4acTOT, TUCTOIPaMMa 4acTOT
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6. CamocTosiTeJibHAsI padoTa CTYJ€HTOB M0 IMCHUIINHE

CamocTtosTenpHas paboTa CTYyJEHTOB OpraHu3yercsi B coorBeTcTBUU ¢ «llomoxeHnem 1o

OpraHU3aINK CAaMOCTOSATEILHON pabOThI CTYICHTOB Ha Kadeapey CASAYIOIIIMM 00pa3oM:

- Ha MIEPBOM MPAKTUYECKOM 3aHSITUU PYKOBOJUTEIIEM ITHX 3aHATUHN AAIOTCA MOAPOOHBIC MOSCHEHUS
0 MpuHATOM B yHUBepcuTeTe« [lomoxkennu 06 arrectaruu ctyaeHToB [ THTY» n«Pernamente
0aJUIbHO-PEUTUHTOBOW OLICHKM Y4EOHOH NEesATETbHOCTH CTYAEHTa 1o kadenpe «Bpicmas marema-
THKaY;

- OpraHu3syeTtcs Bblada Ha Kadeape CTyIeHTaM 3a/IaHui TI0 WHIUBUAYAIbHBIM THIIOBBIM pacdyeTaM

(U TP)ue no3anee, ueM B TEUEHUE MEPBBIX JIBYX HEJIEJNb C HaUajaa CEMecTpa,;

- B KOHIIE KaXKJIOTO IIPAKTUYECKOTO 3aHATHS CTYJEHTaM BbLAAETCS IOMAIIHEe 3a/laHue, BKIII0Yas B
HEro 33J1a4d W3 BapHAHTA CTYACHTA [0 €ro NHJNBHUIYaIbHOMY TUIIOBOMY PacyéTy; B Hayaje
CJIIYIOLIETO 3aHSATUSL OCYIIECTBIISETCS MIPOBEPKA JOMAIIHEro 3aJlaHusl U JTaETCs OLIEHKA €To
BBITIOJTHEHUIO, KOTOPAsl YUUTHIBACTCS MPHU aTTECTAI[MN YUeOHOM IeATENbHOCTH CTY/ICHTA;

- Ha KOHCYJIbTAIUIX, TPOBOJAUMEBIX MPETOoaBaTelieM Mo YTBEPKIAEHHOMY Ha Kadeape rpaduxy,

KOHTPOJIUPYETCS X0/ BeINOJaHEeHus crynentamu MTP, a Taxke M OKa3pIBaeTCs MOMOILb 110 BO3-
HUKAIOIIUM y HUX BOIIPOCaM;

- opranusyercs 3amura UTP 1o Havana 3a4€THO-3K3aMEHALIMOHHOMN CECCUH;

-B HaYaJIe JICKIIMOHHBIX 3aHITHIA IMPOBEPSETCS padoTa CTYJACHTOB HAJ MAaTEPHAIOM TPEABIAYIICH
Jlekuuu yCTHBIM TECTUPOBAHUEM; OLIEHKH 3TOT0 TECTUPOBAHUS TAKKE YUUTHIBAIOTCA MPU MOABE-
JICHUY UTOTOB aTTECTAIlUU CTY/ICHTOB.

Huxe MMPUBCACHBI TCMbI, BBIHOCUMbBIC Hd CAMOCTOATCIIbHYIO pa60Ty CTYACHTOB.

N3 kypca rjieMeHTapHAsi MATEMATHKA

NeNe . Koun.
Temsl 3aH9TUNI
/i 4acoB

MHosxecTBO AelicTBUTENbHBIX unced. HarypanbHble uncia. CBolicTBa HaTypalb-
HBIX 4yncen. J[eWCTBUS CIIOXKEHMsI, BBIUNTAHUS, YMHOKEHUS, [IEIICHUs HaTypallb-
HBIX uncen. OTpunarenbHble yncia. PanuoHanbHble M UppallMOHAIBHBIE YHUCIIA. 2
[TonsTHe KOMIIIEKCHOTO yucha. ['eomerprueckoe U300paxeHne 1eCTBUTENbHBIX
Y KOMIUIEKCHBIX 4Hncel. 11opsAIoK BBIITOJIHEHUS AEUCTBUN B BBIPAKECHUSAX C YUC-
namu. IIpocteie u cocraBHble yncia. [IpusHaku nenumoctu

OO6bikHOBeHHbIE Apobu. [IpuBenenne npodeli K HAaMMEHbIIEMY 00IIEMy 3HAMEHa-
temo. CpaBHeHue qpodeit. [Iponopuuu u ux cBoiictsa. Jlecsatuunsle apoodu. Ipe- 5
o0pa3zoBaHHe IECATUYHBIX Opo0ei B 0OBIKHOBEHHBIE U 00paTHO. [lepuoanueckue
U HeTIepUOoAnYecKHe AecsaTUuHble ApoOu. OKkpyriieHue apoOei

CremneHpb ¢ palMOHaAJIBLHBIM IOKa3aTeaeM M e€ cBoiicTBa. ApU(pMETHYECKHI KO- 2
peHb N-0if cTeneHu U ero cBoicTra. Jlorapudmbl 1 UX CBOMCTBA.

OpHowieHbl U MHOTOUJIeHbI. JIeWCTBUS HaJl MHOTOWJIEHAMH: PACKPBITHE CKOOOK,
NpUBEJICHNE MOA00OHBIX WIEHOB, BBIHECEHHE OOIIEro MHOXKHUTENS 3a CKOOKU. Pas-
4 JIO’)KEHHE MHOTOWIEHAa Ha MHOXHUTEIU. DOpMyIbl COKPAIEHHOTO YMHOXEHUS. 2
bunom Herotona. Anrebpandeckue apoOu u Toxzaectsa. [IpeodpazoBanue anreo-
pPandeCKUX BBIPAKECHUM.

Anrebpanueckue ypaBHeHHs. KopHu ypaBHeHHs. PaBHOCHMIBHOCTH ypaBHEHUH.
JIvHeiHbIe ypaBHEHUS C OJJHUM HEM3BECTHBIM BHIA ax =D W ypaBHeHHS, MpH- 5

> Bozsmuecss K HUM. CHCTEMbI JIMHEWHBIX YPaBHEHUH C IByMsI HEU3BECTHBIMU: M€-
TOJ, IOJICTAHOBKH, METOJ] CIIOKEHUS

6 KBaznpaTHble ypaBHEHUS M ypaBHEHMs, IPUBOAsIIMECS K HUM. MpparnonansHbie 2
YpaBHEHUS

7 HepaBeHcTBa 1 nx cBoiicTBa. PaBHOCHIBHBIE HEpaBeHCTBA. JIMHEITHBIE HEPABEH- 2
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cTBa. MeTos1 MpOMEXYTKOB pellIeHUs] HEPAaBEHCTB
[Tonsitne pynkmuu. CriocoObl 3amanus GyHkiuu. O0nacTh OnpeaesieHus U 00-
8 JacTh 3HaYeHU# QyHKimu. JluHeliHas QyHkuus y=ax+b, ee cBoiicTBa u rpaduk. 2
I'padpuaeckuii criocoO pemeHnsi CHCTEMbI U3 IBYX JIMHEHHBIX YPaBHCHUM
9 KBanpatuunas, mokaszateiabHas M Jorapugmuueckas (QyHKIHH, UX CBOMCTBAa H 5
rpadukH.
10 IToka3zaTenbHbIe U JOrapu(PMHUUECKIE YPAaBHEHHS U HEPABCHCTBA. 2
11 | Apudmerndeckas nporpeccus. I eomeTpudeckas mporpeccusi. 2
Onpenenenus TPUTOHOMETpUYECKUX (YHKUIUN mpousBosibHOrO yriaa. OOnactb
12 | onpenenenus u 06JIacTh 3HAYCHUH TPUTOHOMETPUUECKUX (GYyHKUUH. OCHOBHBIE 2
TPUTOHOMETPHUECKHE TOXKJECTBA
3naueHus: Tpuronomerpudeckux Gyakui yrimos B 30°, 45°, 60°, 90°, 180°, 270°,

13 360°. 3HaKu TPUTOHOMETPUYECKHX (YHKIHMA MO 4YeTBepTsAM. UeTHOCTh, HEYET- 1
HOCTb, IEPUOAUUHOCTH. DOPMYJIbI IPUBEACHUS

14 | ToxaecTBEHHBIE MPEOOPA30BAHUS TPUTOHOMETPHUYECCKUX BBIPAKEHUH. 1

15 | OGpatHble TpUroHOMETpHYECKUE PYHKIMH. TpUTOHOMETpHUYECKHE YPaBHEHHUS 2
[Tnanumerpusi. TpeyroiabHUK, €ro BUbI, MPU3HAKK PAaBEHCTBA U MPU3HAKHU MOJ0-

16 | 6us TpeyrompHuKoB. CymMMa BHYTpEHHHX YTJI0B. BricoTa, Meanana, Ouccektpuca 2
B TpeyronbHuke. [Ipsmoyronpabiii Tpeyronbauk. Teopema [udaropa

17 Buael 4eThIpexyroibHUKOB: MPSMOYTOJIBHUK, MapajjienorpamMm, pomM0, KBaapar, 2
Tparnenys (onpenenenue, cBoiictra). @opmyIsl monianei 3tux Guryp

18 OxpyxxHocTb. LleHTpanbHble U BOHCaHHbIE yriabl. CBOWCTBA BIUCAHHBIX U OIH- 2
CaHHBIX TPEYroJbHUKOB. JlJIMHA OKPY>KHOCTH U IUIOMIAJb Kpyra.

19 Crepeomerpusi. OObEMBI U IJIOMIAAN TOBEPXHOCTEH TEI: MPU3MBI, MapajlieIenu- 2
nea, NUpaMuJibl, HWIMHIPA, KOHYyca, chepbl, 1apa

NTOI'O: 36

JINTEPATYPA

1. BaraeBa M.T. [IpakTuKyM 110 3JIeMEHTapHON MaTeMaTUKe JUIsl y4alUXCsl KO U CTYJE€HTOB. —
I'posusriit: UIIL ITHU, 2004.

2. MopakoBuu A. I'. Anrebpa u Hauana ananuza. 10-11 ki.: Yue6. nns omeoOpa3oBart. yupexie-
Hu. — M.: Muaemosuna, 2000.

3. MopakoBuu A. I'. Anre6pa u Havana ananmuza. 10-11 xi.: 3amayHuk Juig omjeoOpa3oBar.
yupexnaenuil. — M.: Muemosuna, 2000.

4. CamnpoB A. A. Matematuka. Kpatkuii cripaBouHHK U151 yJaluxcs IIKOJ U CTy1eHTOB. — ['po3-
uerit: UL I'THH, 2005.
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N3 kypca «MaremaTuka»

N3 pazgena «/IuddepenuuanbHoe ucunciaeHne GyHKIUN HECKOJIbKUX NePEeMEHHbIX
npuMeHenue auddepennnana K IpuoIrKeHHbIM BbIUHUCICHUSIM.

N3 pa3nena «AHTErpajibHOE HCUHCTICHUE»:
npUOINKEHHOE BBIUMCIIEHUE ONPEACIEHHBIX HHTEIPAJIOB.

N3 pa3znena «{uddepeHunanbHbie YPABHEHUD)
cucTteMbl U GEpeHINaIbHbIX YPaBHEHUM; HOpMajbHAs CUCTEMa; METOJ HCKIHOYEHUS pPELICHUs
cucrembl U epeHInanbHbIX YpaBHEHUH.

N3 pa3agena «OCHOBBI TEOPUH BEPOATHOCTENH M MATEMATHYECKON CTATUCTHKID .
HOPMHPOBAHHAs CITy4yaifHas BEIMYMHA; 3aKOH OOJIBIINX YUCEN, HepaBeHCTBO YeOrbleBa. Teopema
Yeorimena, Teopema bepaymmm, Teopema Mapkoga; Teopema [lyaccona; MHTerpanbaas Teopema
Myagpa — Jlanuaca.

/. ®OHIBI OLIEHOYHBIX CPEACTB

1. ITonoxeHne 0 KypcoBBIX IK3aMeHax  3auéTax B [ pO3HEHCKOM TOCYAapCTBEHHOM HE(TSIHOM HH-
ctutyre.— ['posnsriii, UIIL[ I'THH, 2007.

2. IlonoxeHne 0 OATUTLHO-PEUTHHTOBOM CHCTEME OIIEHKH JiesTenbHocTH cryaeHTa.— I TTHTY,2014.
3. PernameHT OaibHO-peHTHHIOBOM OLIEHKH yueOHOH e TeIbHOCTH CTy/ieHTa Ha Kadenpe «Bbic-
mrast MareMarukay, 06.02.2014.

4. ITonoxeHue Mo OpraHU3aK CaMOCTOATEIbHOM paboThl CTYJIEHTOB Ha Kadeape.

5. Ucaesa JI. M. COOpHUK aTTeCTallMOHHBIX 3aJJaHU 0 Kypcy «Bbiciias MaTemMaTHKa AJ1s CIeLH-
anbHOCTel: «IIpoMBIIITIEHHOE U TPaKJaHCKOE CTPOUTENBCTBOY, «I OPOJCKOE CTPOUTENBCTBO U XO-
35UCTBO», «IIpOU3BOACTBO CTPOUTENBHBIX MATEPUAIIOB, U3IETIUN U KOHCTPYKLM», «Teruorazo-
CHa0)KEHUE U BEHTHIIALUAY, «IKCIIEPTU3a U YIPABICHHUE HEIBUKUMOCTbIO». — I'po3nblii, UL
I'THH, 2008.

6. O0pa31pl 2K3aMEHAIMOHHBIX OUJIETOB.

7. IlepedeHb TEOPETHUECKUX BOIPOCOB, BRIHOCUMBIX Ha DK3aMEH.

8. O0pas1bl BOIIPOCOB, BBIHOCUMBIX Ha 3a4éT.

9. 3agaHus AJs BBITOTHEHNUS WHAWBUAYAILHOTO TUIIOBOTO pacuéra

OOpa3ubl BONIPOCOB, BHIHOCHMbIX HA aTTECTALUIO CTYACHTOB
MNEPBbIA CEMECTP

O0pa3ubl BONPOCOB, BLIHOCUMbIX HA PY0€KHYI0 ATTECTALMIO

1-1 pyOexHasi aTTecTanus

Xy —3Xy +3X3 =9;
1. Pemmth cucteMy ypaBHEHHH | 4%, + 2X, — X3 = —§;

Xq +2X3 ==3.

e S

2. lanwl koopauHaThl Touek:A(2, 0, 1), B(-3, 2, 1), C(4, 2, 0)Haiitu AB- AC, ABx AC.
3. Vpoctuts Beipaskenne: (3 —4] +5k) x (21 +6] —k).
2-51 py0e:kHasi aTTecTalus
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1. Manbl Touky Ha miockoctu A(2; 5), B(7; 6). CoctaBuTh 00111ee ypaBHEHHE MTPSAMOA, TPOXOSIIEH

4yepe3 3TU TOYKH, IIPUBECTHU €ro K BUAY YPABHEHUS B OTPE3KAX U IIOCTPOUTH IIPSIMYIO.

2. llpuBecTr 00LIEE ypaBHEHHE KPUBO BTOPOro mopsiaka X° +2y? —2X+4y =10 K KaHOHHYECKO-

MY BHAY U IIOCTPOUTH €€ CXEMATUUCCKHU.

3. Haiitu npenensri: 1) lim

2x3 +5x+1 2) lim sin 5x

X—»00 7)(3 +X+10 x—0 2X

TeopeTn'{eCKne BOIIPOCHI, BLIHOCUMBI€ HA 3K3aMCH

JluneiiHas anredpa, 3jieMeHTbl BEKTOPHOI0 AaHAJIM3a, AHAJUTHYECKAsI TeOMeTPus

BN k~wdE

11.
12.

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

20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.

33.
34.

0.

OcHOBHBIE CBOWMCTBA ONpEEIIUTENEH

BreiBog hopmyn Kpamepa niist pemieHus: CUCTEM JIMHEWHBIX YPaBHCHUM

Merton ['aycca pemenus CUCTEM JTMHEWMHBIX YpaBHEHUI

MaTtpu4HbIl CITOCO0 PEIICHHUS CUCTEM JIMHEHHBIX YPaBHCHHI

BriBoa hopmynibl B KoopauHATHOM opMe ISl CKaJIsipHOTO MPOU3BEACHUS BEKTOPOB
BbiBOJ ycnoBuUii apajieIbHOCTH U YCIOBUS NEPIEHAUKYIIPHOCTH JABYX BEKTOPOB

BriBog GopmMynsl B KOOpAMHATHOM (hopMe Ui BEKTOPHOTO MPOU3BENEHHS BEKTOPOB

BriBog opmysibl B KoopAHHATHOM (hOpMe Il CMEHIAHHOTO MPOU3BEICHUSI BEKTOPOB

JnuHa BekTopa (BBIBOA (OPMYIIBI B KOOPIUHATHON Qopme)

BriBog ypaBHEHUS MPSMOM, MPOXOASIIEH Yepe3 3aJaHHYI0 TOUKY MEPIEHANKYIIPHO HOPpMaIbHO-
My BEKTOPY IPSIMOU

BriBog oO1miero ypaBHeHUsI IpsSIMOW Ha TIOCKOCTH

BriBog ypaBHEHUs NmpsiMOii, Ipoxosieil dyepe3 3aJaHHyI0 TOUKY apajuleIbHO HalpaBJISIOLIEMY
BEKTOPY MPsAMOIL

BriBoa ypaBHEHUS IPSAMOM, TPOXOJALIEN YEPES ABE 3aJaHHBIE TOUKU

Ilepexom oT ogHOM (hOPMBI ypaBHEHUS IPSMON K ApyToit popme

BbIBOI KAHOHMYECKOTO YPaBHEHUS OKPYKHOCTH

BrIBOT KaHOHMYECKOTO YpaBHEHUS JUIMIICA U €70 aHaIu3

BbIBOI KAHOHNYECKOTO ypaBHEHUS THUIEPOOIIBI M €ro aHAIIN3

BbIBOJ KAHOHMYECKOTO YpaBHEHUS Tapadoibl U €ro aHaIN3

YpaBHEHHE IUIOCKOCTH, MPOXOSLIEH depe3 3alaHHYI0 TOUKY MEPIEHAMKYISIPHO HOPMAaJIbHOMY
BEKTOPY (BBIBON).

Obu1ee ypaBHEHHE IUIOCKOCTH, YPaBHEHHE TUIOCKOCTH B OTPE3KaX; IOCTPOSHHE IIIOCKOCTH

Yron Mexxay AByMs IUNIOCKOCTSIMU

YcnoBus napayuiebHOCTH U YCIOBHE EPIIEHANKYIISIPHOCTH ABYX MJIOCKOCTEH (BBIBON)

YciioBue nepeceyeHus TpeX MIOCKOCTEN B OJHOM TOUKE

YpaBHEHHE IIOCKOCTH, IPOXOAALICH Yepe3 TPU 3a1aHHbIE TOUKHU (BBIBO)

Kanonnueckne ypaBHeHHS MIPSIMOI B POCTPAHCTBE (BBIBO)

[TapameTrpuueckue ypaBHEHHS IPSIMOI (BBIBON)

YcioBust napasieNbHOCTH M YCIIOBUE MEPIEHANKYIJIIPHOCTH NPSIMBIX B IPOCTPAHCTBE

Yrosn Mexay NpsiMOH M INIOCKOCTBIO. Y CIIOBHE NMapaJUICIbHOCTH M YCIIOBHS MEPIIEHANKYISIPHOCTH
MPSIMOM M IIJIOCKOCTH

Touka nepeceueHus IPIMON 1 IIOCKOCTH (BBIBOJ)

Obuiee ypaBHeHHE MOBEPXHOCTH. BriBoA ypaBHEeHUs chepbl

HunuHaaprydeckre MOBEPXHOCTH: OTIpeieTIeHHe, SIUTMIITHIECKUH IMITHHAD

OIHOTOIOCTHBIN M IBYIIOJIOCTHBIA THIEPOOIONabl. X ypaBHEHUS U aHATN3

IIpenen u HenpepbIBHOCTH QYHKIUH
Ipenen pynxumu npu X —+00, X —>—00, X —> X
beckoneuno maneie QyHkipn. OrpaHundeHHble QyHKIMHA. beckoHeuHO Oonbiue QYHKIUH U UX
CBSI3b C OECKOHEUHO MaJIbIMHU (DYHKIIMSAMHU
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35. OcHoBHEBIE TEOpEeMBI 0 TIpeaeax. PackpbiTue HeonpeaenéHHOCTEH BUaa

818

o|lo

. . sin x
36. TlepBsIit 3aMeuaTenbHbli npeaent GyHKun Y = —— npu x — 0
X

37. Tlpenen mocnenoBaTensHOCTH. BTOpoit 3aMevatensHblil mpenen. HaTypaibHble torapudMsl.
38. CpaBHeHHE OCCKOHEUHO MallbIX (DYHKIIMM, DKBUBaJICHTHBIC (PyHKIMU HenmpepbIBHOCTh (yHKINY.
Touku paspbiBa 1 ux knaccudurays. CBOWCTBA HEPEPHIBHBIX (DYHKITHI

Oopa3zen caMoCTOSATEIbHBIX PadoT
1o pazzaenam: «JIEMEHTbI TUHEHHOW U BEKTOPHOH ainreOphl, aHaTUTUYECKast TEOMETPHI,

Bapuant Nel

1. Haiftu npousBenenne 4-B uB-A marpuil A=(3 _1) B :(_é _i _3)

2X1 + XZ +3X3 = 4,
2. Pemmuth cucteMy ypaBHEHHI < X + 2X, + X3 =4, a) metogom Kpamepa, 6) metonom ["aycca.

3. Jansl yetbipe Touku: A(3;2;1), B(2;—-10), C(4;0;,-5), D(-12;3). Haiitu,
MIPUMEHSISI BEKTOPHYIO anreopy:
a) yron ABC;
0) wiomane TpeyronbHuka ABC;,
B) 00BbEM nupamuast ABCD

4. IIpuBecTu ob1iee ypaBHeHUE NpsAMoil 3Xx —4y +1=0 K BUIy B «OTpe3Kax» U
IIOCTPOUTS €€.

5. IIpuBecTH obllee ypaBHEHHE KPHBOil BTOPOTO TIOPAIKA
3x% +2y% + 6x+ 4y —1=0 K KAHOHMYECKOMY BHJLy U TIOCTPOUTE €&.

Oo0pa3sen 3agannsl, BBIHOCUMOIO HA 324€T

1. CkansipHO€ M BEKTOPHOE MTPOU3BEACHUS BEKTOPOB. X ompenenenus, cBoiicTBa.
2% — Xy + X3 =4,
2. Pemuth cucteMy ypaBHEHHH < 3X; +2X, +2X3 =1;

3. IlpuBectu 06lIee ypaBHEHHE KPUBOI BTOPOTO mopsaka X2 +2y? —2X+4y =10 K KaHOHHYECKO-

MY BHAY U IIOCTPOUTH €€ CXCMATUYCCKHU.

2
4. Haittu ipegensi:1) lim X —4x+3
X

>3 9—x?

sin?5x .
2 b

) lim

+3x+2 x—0  4x

5
2—\/4;; 3) lim x3+2x+1;4

; 2) lim
x—4 X— X—w 4X
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BTOPOM CEMECTP
O0pa3ubl BOIPOCOB, BBIHOCUMbIX Ha PYOE/KHYI0 ATTeCTALMIO
1-a pyOexHas aTTecTanus

1)Haittu npowusBoxablie GyHkmmii: 1)y =5x + 2 _ % +3, 2) y=cos* 2x, 3) y=x3.e™¥,

3IX2 X
4) xy? +x%2 +y2 =0,
2-51 pyOexxHasi aTTecTalus

X |
; 6)z=sin~; B) Z=X"".
y y

1) HaiiTi 9acTHbIC IPOU3BOAHBIC CICAYIOMMX (PYHKIUIA: a) 7 =

2) Haiit rpaguieHT GYHKIMH Z = £)2( B TOuke M (16; 4).
y

Teopeaneche BOIIPOCHI, BLIHOCUMbIC HA IK3aMEH 110 KYPCYy MaTEMaTHKA

JAu¢ppepenunanbHoe ucuuciaeHne GyHKuuii 01HON nepeMeHHOH

[TonsiTue nmpon3BoAHON QYHKIIMH, €€ MEXaHUUECKUN U T€OMETPUUECKHUIT CMBICIL.
Huddepenunan GyHKIIMH U €0 TEOMETPUUYECKUN CMBICIT

[Tpon3BoIHBIE OCHOBHBIX 2JIEMEHTAPHBIX (PYHKIIHH.

[TpaBuna quddepeHupoBaHusl.

[Tpon3BoHas CIOKHON PYHKIIUU

JuddepenurpoBaHue 3a1aHHbIX B TapaMeTPHUUECKON U HEIBHOU (hopme
Teopembr @epma, Pons, Jlarpanxka, Komwu, Jlonurans

Heo6xonuMele 1 IocTaTOUYHbIE YCIO0BUS Bo3pacTaHus (yObIBaHUS) (PYHKIIUH.
MakcuMyMbl 1 MUHUMYMBI (DYHKITHH

0. ITopsinok uccnenoBanus GyHKIMHU C TOMOIIBIO TPOU3BOAHOM U OCTpoeHUs e€rpaduka
@OYHKIMH HECKOJbKHMX NepeMeHHbIX

BOoo~NoORWDNE

11. O6nacte onpeneneHus, IMHUMA YPOBHS (YHKIIUU ABYX NEPEMEHHBIX.

12. Tlpenen v HEMPEPHIBHOCTH (PYHKIMH JBYX ITEPEMEHHBIX.

13. Yacrtusie npousBoanbie. [Tonueiil quddepenmmar.

14. DxctpeMyM (QYHKIUU ABYX NepeMeHHbIX. Haubombiiee 1 HauMeHblIee 3HaYeHUs (PyHK-
IIUH IBYX NTEPEMEHHBIX B 3aMKHYTOH 00JacTH.

15. IIpousBoaHass nmo HampasieHuto. ['paguent. KacarenpHasi MIOCKOCTh U HOpMallb K IIO-
BEPXHOCTH.

16. MeTo HAaMMEHBIIMX KBAIPATOB sl 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

Oopa3zen MHAMBUIYAJIBHOTO THIIOBOIO pacyéra

|. Haiiti mpon3BoaHbBIC ()YHKITHIA:

1)y:5x4+32+g/x_2—i+ezi 2) y=(x*+1)-cosx;
X

N
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3) y _ \/; . 4) y — eX2+3X+4 , y,(2) ) ;

\/§+3'

5) y=3In(x*+1) +sin*x; 6) y=./arctg2x ;
1
X:—’
7) y:xz.lnx, y" -2 8) t+t2 Y. —?;
o
9) x>+ y? =sin(xy); 10) y = (tg X)*;
- a4
*11)y:|ntg(£+sm_x); *12)y:\/X+7 (X53) .
4 2 (x+2)

1. Haiitu YKa3aHHBIC NIPCACIIbI, UCIIOJIB3Ys ITPABUIIO Jlonnrans:

_ AXP 47X : X
DM ————; 2) lim —>——;

x>0 2X" —4X° +5 x—>01—c0s 6X

) 1 i
3) lim| ctgx— = |; 4) lim cosxIn(z —2x).

x—0 X x50

I11. TIpoBecTu nmonHOE MccneaoBaHue GYHKIUN U OCTPOUTH UX TpadUKU:
2
X _
1) y= ; 2) y=x+e™".

(x-*’

Oo0pa3zen 3K3aMeHALMOHHOT0 OnJieTa

1. ITepBooOpa3nas. HeonpeaenéHHbIN HHTETPAI M €T0 CBOMCTBA. Tabauiia HeonpeaenéH-
HBIX UHTErpajoB. HemocpeacTtBeHHOE MHTErPUPOBAHUE.

2. Haittu unterpansr: 1 - 2 + %/; dx; 2)|xcosxdx; 3) de.
X 5x2 +16

2 9
dx \/§
4) | =%:5 dx.
)1x2 );[\/;—1
dx

4. BeryncnuTh HECOOCTBEHHBIN MHTETPAJ MJIK YCTAHOBUTH €r0 PaCXOAUMOCTh: I -

1 X

+00

5. Pemuts nuddepennuanbaple ypapHeHus: 1) (l+ ex) yy'=e*, y(0)=1,2) y - § =¥;

) Y+ xXy=x 4)y'+2y =x"+2.

19



TPETUN CEMECTP

OO0pa3ubl BONPOCOB, BLIHOCHMBbIX HA PY0€/KHYI0 aTTeCTAIHI0

1-s pyOexxHasi aTTecTaums

1

Haiitu cnenyromue nHTETpaIb. a)J Yx —% —% -3|dx; 0) Isin 2 4xdx; B) Ix e 2Xdx: 1)
X X 0

J‘ dx

ol+Vx+1

2-51 py0eskHas aTTecTalMs

Pemuts muddepennuansabie ypaBHEHUS .

y+3 vi Ly 3
a) y'="—-; 0) y'=—2+;+4; B) xy'-2y=3x"; 1) y'-7y+6y=x-1.
X X

TeopeaneCKne BOIIPOCHI, BBLIHOCUMbIC HA JK3aM€H 110 KypCy MaTeMaTHKA
HNurerpanbHoe ncuuciaenne GQyHKUMA 0HOI mepeMeHHOH

1. ITonsiTre nepBooOpa3Hoii. HeonpeaenéHuplii MHTErpan U ero cBoiicTBa. Tabmauia Heonpeaenéu-
HBIX HHTETPAJIOB.

2. OcHOBHBIE METO/Ibl NHTEIPUPOBAHHUS: HEIIOCPEICTBEHHOE HHTETPUPOBAHUE,

3. Meron MHTErpUpPOBaHHS MOJBEACHNUEM IO/ 3HAK AuddepeHnnana, MeToa 3aMeHbl TIEPEMEHHOM
4. HTerpupoBaHue 1o 4acTsIM B HEONPEAECIEHHOM UHTErpaje

5. KommiekcHbie uncia. Anredpamdeckas ¢popma 3amucu KOMIUIEKCHOTO 4rcia. Moayias U apry-
MeHT. JlecTBUS HaJl KOMILIEKCHBIMU unciaMu. Tpuronomerpudeckaspopma 3aicu KOMIUIEKCHOTO
YHUCIIa.

6. Pa3noxeHne MHOrouwleHa Ha JIMHEWHBIE U KBaJpaTHble MHOXHUTENU. MHTErpupoBaHue pamnuo-
HaJbHBIX po0eil. Tunel mpocTeimux apo0ei 1 UX UHTETPUPOBAHHE.

7. HTerpupoBaHue palioOHAJIbHBIX Jpo0eil METOIOM pa3fioKeHHs Ha mpocTeiie apodu. MuTe-
IPUPOBAHME MPOCTEHIINX UPPALIMOHATBHBIX (PYHKIIHUH.

8. MHTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKIMH, yHUBEpcalbHas TPUTOHOMETpUYecKas MoJ-
CTaHOBKA.

9. 3agauu, npUBOJAIIME K MOHATHIO ONPEAECIEHHOTO MHTErpana. OnpenenéHHblii HHTErpal u ero
CBOMCTBA.

10. ®opmyna Hetorona-JleitbHuma. 3aMeHa nepeMeHHOM B oNpeieIéHHOM UHTEerpae.

11. ®opmyna HHTETPUPOBAHUS IO YACTSAM U1 ONIPEAEIEHHOTO HHTETpaa.

12. IlpunoxkeHust onpenenéHHOro MHTErpaia: BbIYUCIEHHE IUIomaned IocKuX (uryp, BbIYMCIE-
HUE JJIUHBI JYyT'¥ KpUBOH, 0OBEMOB Tel.

13. HecoGcTBennble uHTErpaibl. HTErpassl ¢ 06CKOHEYHBIMHU MpeieslaMi MHTETPUPOBAHUS.

14. VInTerpainsl OT HEOTpaHUYEHHBIX (YHKIUH.

JAuddepeHnuanbHbie ypaBHEHHS
15. Iuddepennuanbaple ypaBHEHU: onpeaeieHue, nopsaaok Y, pemenue /Y.
16. Inddepennnansioe ypaBHEHHE 1-TO OpsIKa: ONMpeEEIeHHE; O0Iee U YaCTHOE PEIICHHUS.
17.Teopema cyiiecTBOBaHHS U €IUHCTBEHHOCTH peweHus aias 1Y 1-ro nopsizaka.
18. 1Y ¢ paznensromuMucs NepEeMEHHBIMA: OIPEACIICHUE U MOPSAOK PEIICHUS.
19. Onnopoanslie 1Y 1-ro nopsaka: onpeaesieHne 1 MOpsiioK peeHusI.
20. JIunentnpie /1Y 1-ro nmopsaka: onpeneneHne U NOpsIOK pEeHIeHUs.
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21. Iuddepennunanbapie ypaBHEHHS 2-T0 MOPSIKA: ONpeaesieHrne, BU 00IIEero penieHus; TeopeMa
CYLIECTBOBAHMSI U €JMHCTBEHHOCTH PELICHHUS.
22. Ilpocreiimme ypaBHEHHS, JOMYCKAIOIIME TOHUKEHHUE TTOPSIAKA:

=100, y'=T(xy, y'=f(yy)
23. JIunelinpie 1Y 2-ro nopsijaka: HEOJHOPOIHBIE U OJHOPO/IHbIE YpaBHEHHUs. Teopema cyIiecTBo-
BAHMS U €IMHCTBEHHOCTH PELICHUS
24. JIunelinple onHopoaHble 1Y 2-ro nmopsaka: TeopeMa o0 CTpYKTYpE €ro peleHus
25. HeogHopoansie nuHeitHbie 1Y 2-ro mopsiaka: TeopemMa o CTpyKType 00IIero pereHus
26. Jluneiinsie ogHOpoaHbIe /1Y 2-r0 mopsaka ¢ HOCTOSHHBIMU K03 duimenTamu. XapakTepucTu-
YeCKO€ YpaBHEHHUE U CTPYKTYpa OOILEro pemeHus
27. Jluneiinsie HeogHOpOAHBIE 1Y 2-T0 HOpsiIKa C MOCTOSHHBIMU KOA((UIIMEHTAMH CO CIIeIHalb-
HOU MPaBOM YaCThIO
28. Meron BapHaluy MPOU3BOJIBHBIX MOCTOSHHBIX (MeTOA Jlaepanoica)
29. Cuctemsl nuddepeHInaIbHBIX ypaBHEHU. MeTo1 HCKITIOUEHUS PEIICHHS CHCTEMbI YpaBHEHUH

Psaabl
30.Yucnoseie psiibl. OCHOBHBIE MOHATHS U CBOMCTBA YMCIIOBBIX PsAMIOB. Psii reoMeTpuueckoi mpo-

rpeccur. HeoOxoaumblil MpU3HAK CXOIUMOCTH YUCIOBOIO psfa. 'apMoHruecKuit ps.
31./loctaTouHble MPU3HAKU CXOAMMOCTH 3HAKOIIOCTOSIHHBIX PS/IOB: IPU3HAKU CPABHEHHUS, TPU3HAK
Hanambepa, paguKkanbHbId U MHTErpajabHbIi pu3Haku Komu.

32.3nakouepenyromuecs psanbl. [Ipusnak JleitOnuia. AOGCOIIOTHAS U YCIOBHas CXOAMMOCTH YHC-
JIOBBIX PSJIOB.

33.Crenennsle psaabl. CXOAUMOCTb CTENEHHBIX PAIOB: Teopema AOelis, UHTepBaJI U paJuyc CXOJU-
MOCTH CTEHEHHOT'O psAa.

34.Psg Makiiopena. Paznoxenue Qpynkuuii B psig MakiopeHa

Oo0pa3sen 3aganus i HHANBUAYAJBHOI0 THIIOBOIO pacyéra

no pazaeny «HTerpajbHoe HCHUCTEHHE
BAPUAHT Ne 1

HeonpeneseHubli OnpenesieHHbIH HecoOcTBeHHBIH
HHTErpaJj HHTErpaJ HHTErpaJj
WuTerpupoBanue noBeaeHUEM Henocpencrsennoe npumenenue | MHTerpainsl ¢ 6eCKOHEYHBIMU
IIOJT 3HAaK I[I/I(p(pepeHuHana: ¢dopmynsl Hetotona — JleitOnuna: 1) x2dx
4 2
1) J‘ x+1 dx, 2) J- '[(1+\/;) i [peaenaMu: 1)‘[1+X
2x% +9 cos? x X2
1
HHTerpupoBanue 1o gactsm: 3aMeHa epeMeHHOM: 2) WHTerpaisl ¢ HeOrpaHU4EH-
3) J' (4—3x)e‘3xdx V5 HBIMH [TOABIHTET PAJIbHBIMU
2
dx
I \/ﬁ GyHKIHUSIMU: 2).[L
0 (5—X ) oaﬂ(X—Z)z
WuTerpupoBanue GyHKIMN BUAA [Tnomanp naockoi GUrypsl.
Ax+B 5 Ax+B . Beruucnuth miomiaas GUrypsl,

[ax® +bx+c a2 +bx+c OTrpaHUYEHHON JIMHUSMH:

dx _ 3. _
4) ___xax 3) y=(x-2)°; y=4x-8
J.\/4+6x—x2
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WNHTerpupoBanne pauoHaIbHBIX
(byHKI.[PIﬁ‘
5) J‘ x3 +4x +4X+2 d

X
x+1 x +x+1)

I/IHTerpHpOBaHHe
UpPPAMOHATIBHBIX (DYHKITHIA:

6) J’ dx
VJ1-2x —41-2x

Oo0pa3en 3a1aHus1, BBIHOCUMOI'0O HA 324€T

1. ®opmyna Herorona-Jleibuuma. 3aMmeHa nepeMeHHOM B onpeieIEHHOM HHTETpaJIe.

1
2.Haiitu criemyronie MHTETpabl: a) J.[Q/— - - % —3} dx; 0) jsin 2 4xdx; B) Jx e 24 : 1)
X X 0
J‘ dx
ol+ vx+1
3.Pemuth nuddepennmanbubie ypaBHEHHUS:
y+3 .y 3
a) y'==—; 0) y'=—2+;+4; B) x'-2y=3x"; T) y'-7y+6y=x-1.
X X
0 n! . 0 (_ 1)n
4. MiccnenoBaTh HAa CXOJIUMOCTH YUCIIOBBIE PSIIBL: e Z :
n=1 n+3 n=0 ‘/ﬁ

YETBEPTHIN CEMECTP
O0pa3ubl BONPOCOB, BLIHOCHMBIX HA MIPOMEKYTOYHYIO ATTECTALIUIO

1-1 pyOexHasi aTTecTanus

1. Beryucnuth IBOMHON UHTErpasl nyzdxdy, rme D:0<x<1 0<y<1
D

2. [IpencraBuTh ABOWHOM MHTErpal H f(x,y)dxdy B Buae moBTOpHOTrO, eciu obmacth D 3anana nu-
D

Husimu. D:x2=2-y; x+y=0.

2-51 pyOes:kHas aTTecTalus

1. B rpynnie 30 cTyzneHTOB, cpeau KOTOpHIX 9 oTnuyHukoB. HaliTu BEposSTHOCTH TOTO, UTO CpeaH
oToOpaHHBIX Haynauy 11 cTyqeHTOB 6 OTIIMYHHUKOB.

2. Cnyuvaiinas BenmunHa X 3a1aHa QyHKiued pacnpeaenenus F(Xx). Haiitu @) miotHOCTh Bepo-
arHoctu f(X); 6)maremarndeckoe oxuganue M (X); ¢)nucnepcutro D(X); 2)cpennee kBajapa-

taHoe oTkiIoHeHne o(X) . Ilocrpouts rpadukn ¢pynkmmii F(X) u f(X):
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0, mpu X<0

2
X

F(x)=<—, 0<x<4
(x) 5 ™

10.

11.
12.
13.

14.

15.

16.

1, mpu X >4

TeopeTnyeckne BONpPochl, BLIHOCUMbIE HA IK3aMeH M0 Kypcy MaTeMaTHKa
JBOiHbIE M TPOHHBbIE HHTEIPAJIbI
JIBoiiHbIE MHTErpasibl.3aaun, NMpUBOAALME K JBoHOMY uHTerpany ([AU1). Onpenenenue JIU.
Teopema cymiectBoBanusi. Coiictsa 1.

Brruncnenue 1BOWHOro MHTErpajia B JEKapTOBBIX KoopauHaTax. M3MeHeHue mopsaka UH-
TEerpUPOBAHUS

Brruucnenne I B noasipHBIX KOOpAMHATAX

[Ipunoxenus JAU: BerunciaeHue odObemMa Teja, II0Mmaan IOCKOH (GUTYPhI, MACChI TIIOCKOM
MJIACTUHKH, CTATHYECKUX MOMEHTOB MaTEPHAIbHOW TOYKM, KOOPAMHAT IEHTpa TIKECTH,
MOMEHTOB UHEPLIUU

Tpolinbie uaTerpasibl. CBOMCTBA U BBIYMCIEHUE TPOMHBIX UHTETPAJIOB B AEKAPTOBBIX KOOP-
IMHATaX. BerymucieHne TpOWHBIX MHTETPAJIOB B IMJIMHAPHYECKUX U c(HeprHuecKuX KOOpIu-
HaTax

OcCHOBBI TEOPHHU BEPOSITHOCTEN U MATEMATHYECKON CTATHCTUKH

Cayyaiinple coOBITHSI, IPOCTPAHCTBO COOBITHH, anredpa cobbiTuil. Kiaccuueckoe omnpene-
JeHue BeposATHOCTU. [IprMeHeHne 371eMEeHTOB KOMOMHATOPUKU K HAaXOXKICHUIO BEPOSTHO-
CTH.

I'eomeTrprueckue BeposiTHOCTH. CTAaTUCTUYECKOE U aKCMOMAaTHYECKOE OIpeJIeIeHUE BEpo-
ATHOCTH, CBOICTBA YCIOBHBIX BepOsITHOCTEH. He3aBuCHMOCTh COOBITHIA.

VYcioBHas BEPOSATHOCTD, CBOWCTBA YCIOBHOM BEPOSITHOCTU. Y MHOKEHUE U CIIO)KEHHUE BEPO-
arHocTell. @opMyIa NoJaHOM BeposTHOCTU U (popmyna baifeca.

CrnyuaiiHble BETMYMHBI. 3aKOH PacIpeneIcHNs JUCKPETHOM, CIIy4aliHOM BEIMYMHBIL, €€ YuC-
JIOBbIE XapaKTEPUCTUKU (MaTeMaTHUYeCKOe OKUIaHMe, AMCIIEPCUsi, CpeHee KBaJIpaTUYHOE
OTKJIOHEHHE), U UX CBOMCTBA.

bunomuaneHoe pacnpenenenne u pacnpenenenue Ilyaccona. @yHKIusa pacnpeneiaeHus 1
IJIOTHOCTh BEPOSTHOCTEN HENPEPBIBHOW, CIIy4YalHON BEJIMYHUHBI, €€ YUCIOBBIE XapaKTepH-
CTHKHU.

PaBHOMepHOE 1 HOpManbHOE pacnipenenenus. [lonsarus o merone Monre-Kapio.
HepaenctBo YeObimena 1 3akoH Oonbinx yuces. LlenTpanbHas npeaenbHas TeopeMa.
JlokanpHas W MHTErpajbHas NpelenbHble TeopeMbl Jlamnaca. Pacnipenenenue ciydallHbIX
OLIMOOK U3MEpPEHHS.

I'enepanbHas COBOKYMHOCTh M BbIOOpKa. CIy4aiflHOCTh M PENpPE3eHTATUBHOCTb BBIOOPKH.
Cratuctuueckoe pacnpeziesieHue BBIOOPKH, €ro reoMeTpruueckoe n3odpakeHue (MOJUTOH,
TUCTOrpaMMa).

OreHka mapamMeTpoB TeHEpaTbHON COBOKYITHOCTH IO €€ BbIOOpke. KoHeuHbIe OlleHKH TeHe-
pa’IbHOU CPETHEN U TeHEPATTBHOTO CPEAHETO KBAIPATUYHOTO OTKJIOHEHUS .

[loHATHE O HECMENIEHHOCTH, COCTOSTENBHOCTH U 3(PPEKTHUBHOCTH OLEHKU TE€HEpPaTbHOM
CpeaHeN.
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17.]loBepurenbpHble MHTEPBaibl AJI ApaMeTPOB HOPMajbHOrO pacmnpenesneHusd. OUueHKu uc-
TUHHOTO 3HAYEHUS U3MEPSIEMON BEJIMYNHBI U TOUHOCTH U3MEPEHUI.

18.TIpoBepka cTaTuyeckux rumotes. IlonsTue o kputepuu cormacus . IloHsaTHe o mpocTeii-
IIUX CIIy4alHBIX IIPOLECCaXx.

Oﬁpa3eu 3aJaHud 1JIsI HHAMBUAYAJIBHOT0 TUIIOBOI'O pacqéTa

1y
1. '3MeHuTh NOPSI0K MHTETPUPOBAHMSI B TIOBTOPHOM MHTETpaje jdy I f(x, y)dx.
0 vy

2. [IpencraBuTh ABOWHOM HUHTErpal J.J. f (x, y)dxdy B Buje moBTOpHOTO, eciau obsacts D 3agana mu-
D

HusMH. D:x2=2-y; x+y=0.

3. Beruucauts TpoiiHOI UHTErpa: I”(xz +y2+ zz)dxdydz, V:0<x<3, -1<y<2, -1<z<1.
v

4.BpIYMCIIUTH KPUBOJIMHEHHBIN HHTErpal I (x+ y)dxdy, , rae AB — OTpe30K NpsIMON, COEANHSIOIIEN
AB

touku (0; 0) u (4; 2).5.
5. BeIUuCINTh C MOMOIIBIO IBOWHOTO HHTETpalia 00bEM Tella, OrpaHUYCHHOTO KOOPIUHATHBIMHU

IOCKOCTSIMU X =0, y=0, Z=0 ¥ mI0CKOCThIO X+ Y +2Z—-1=0.

1. BblyncnuTh ABOWHOI MHTErpal J.xyzdxdy, rae
D

2. BolurcnuTh KpUBOJIMHEHHBIA HHTETpall J. (x% + y?)dx + 2xydy BIONB Ayru KyOHUecKoi ma-
L

paGomsr y=x3 ot Toukn A(L; 1) 1o Toukm B(2; 8).

O0pa3zen 3K3aMeHALIMOHHOT0 OnJieTa

o) ) n
n! -1

1. I/ICCJIG,Z[OBaTB Ha CXOAUMOCTD YHUCIIOBBIC PAMBI: z n+3 ; Z ( \/_) .

n=1 n=0 n

o 2" "
2. HaiiTi 061acTh CXOAMMOCTH CTETIEHHOTO psfa: Z >
n=1 n
3. [IpencraBuTh ABOWHOM UHTErpal H f(x,y)dxdy B BuIe moBTOpHOrO, eciu obnactb D 3anana nu-

D
Husimu. D:x2=2-y; x+y=0.
4.BpIYMCIIUTh KPUBOJIMHEWHBIN MHTETpa _[ (x+ y)dxdy, , rae AB — OTpe30K MpsIMOM, COETUHSIOIIEH

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

5.B xopobe 6 kpacHbIX U 4 CUHUX KapaHaama. Haynady wu3BnekaroT Tpu Kapannama. Haiitu Bepo-
SITHOCTb TOT'O, YTO J[BAa UX HUX - KPACHBIE.
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OO0pa3ubl JOMANIHUX KOHTPOJBHBIX padoT s cTryaeHToB 3P0

1-ii cemecTp
KonTtpoabsnas padora Nel
TeMma: «JieMeHThI JIMHeIiHOI ¥ BeKTOPHOM anredpun»

3agaua 1. Permure cuctemy JIMHeHBIX YpaBHEHUI
—X + X+ X =4
a) metogom Kpamepa;

0) metogom ["aycca.

3agauya 2. JlaHbl KOOPAHHATHI BepIiuH nupaMuabIABCD:

A B C D
(2;-1; -4) (3;-3;-2) (13; 1; 6) (10; 3; 4)

MeTtopamu BEKTOPHOH anreOpsl BHITOIHUTE CICAYIOLINE 3aAaHuUs:

2.1. 3anumure TpOEKLMH BEKTOPOB ABuAC u HaluTe MOJYJU ATUX BEKTOPOB
2.2. Onpenenute yroj MExny BGKTOpaMHA?H AE)

2.3. Haiigure miommans rpaau ABC.

2.4. Beruucnure o0beM nupamuasl ABCD.

Kountpoabnast padora Ne2

TeMma: «KAHaJIUTHYECKAS reoMeTpusH»

3apaua 1. B tpeyrosibanke A BC 3a1aHHBI KOOPAMHATHI BEPIIIMH:

A B C
(-8;-3) (4;-12) (8; 10)

Haiiqure:

1.1. inuny cropoHs! AB;

1.2. YpaBHenue npsamoit AB;

1.3. YpaBuenue menuansl AE;

1.4. YpaBHenue BoicoTsl CD u ee aiuHy;

1.5. Touky nepeceuenust meauanbl AE u BeicoThl CD;

1.6. YpaBHeHHE IPAMOH, MPOXOAAILIEH yepe3 Touky C napauienbHO IpsaMoil AB.

3agaya 2. IlocTpoiiTe KpUBbIe BTOPOTo NOPSAIKA (CXeMATHYECKH):
21 (x—2F +(y+1y =4

22. 25(x—4) +9(y + 4Y =225

23. 4(y 1) —9(x 1)’ =36

24.y> —x+3=0

25 -3x*+y-2=0
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3anaua 3./laHbl KOOpPAMHATHI YeThIpex To4ek A, B, C, M

A B C M
(1;-4; 1) 4; 4;0) (-1; 2; -4) (-9;7; 8)
SanuIInTE:

3.1. Ypasuenue miockoctu ABC
3.2. YpaBHEHHE IIOCKOCTH, MPOXOAIIEH yepe3 TOuKy M neprneHAUKYISpHO npsMoit AB

2-if cemecTp

KonTpoabHas padora Ne3
Tema: «luddepeHunanbHoe HCHUCTEHHE (PYHKIIUHM OJHOM NepeMeHHO»
|. Haiimu npou3eo0mvie 3a0anubiX GyHKYuUlL
Inx
~5 1

1) é:\/;—iz+3-zx+5ctgx—3; 2) 6=e"-cosx; 3)0=
X

o

4) 6=log, (7x°+5),5) 6=(4x+1)";6) 6=Jarctg5x;

6=2a"
7) ()=2In(x2+1)—sin4x; 8) Y=,
y:e3t
9 6=12—-x*, 6"-?; 100X —Iny+y*=0, y.,-?;

Il. Hccneoosamsv ¢hynxyuro u nocmpoums eé epagux

2
, X°+16 ,
1) 6=""22; 2) 6=,

X

KonTtpoabnas pabora Ned
Tema: « DyHKIHH HECKOJIbKHX IEPEMEHHbIX)

. Jana pynxyus 7 = X’
14 ! .
Hoxasamy, umo Y + Z,, — (l+ ylIn X) -2, =0;

. Jausr pynxmus Z = arcsin (X2 y) , Touxa A(1; 2) u Bexrop d = 31 —4 ] . Haiiru:

1) gradz B Touke 4;
2) mpou3BOAHYI0 QYHKIHMH Z B TOYKE A 110 HANPABICHHUIO BEKTOPA d .

I1l. DkcriepuMeHTaNBHO MOTyYEeHbI IATh 3HAYeHUA QYyHKIMH ) = f (X) IIPY TISATU 3HAYEHUSX ap-

TYMEHTa, KOTOpbIE 3alMCaHbl B TAOIUILY:

X
y |52] 62 47| 27 | 32
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MeTo10M HaMMEHBUINX KBaIpaToB HaWTH GpyHkIMio Y = aXx + b, BBIpQXAIONTYIO TPHOJIMKEHHO
(anmpoKCUMHPYIONTYI0) QYHKIIHIO o=f (X) [TocTpouTh SKCHIEpUMEHTAIbHBIE TOYKU U IpaduK

¢byakuu Y = ax + bs JIEKapTOBOM CUCTEME KOOPAMHAT.
3-ii cemecTp

KonTtpouabnas pabora Ned
Tema: «AHTerpasibHoe HcUUCIeHne (PYHKIIMU OHOI NepeMeHHOH»

1. HaﬁTH HeolpeaenEHHbIe HHTETPalIbl; B 3aIaHKUSIX a) 1 0) MPOBEPUTH pe3yabTaThl A hepeHIpOBaHH-

)I Xdx 6)Ixsin xcos xdx; B I(ZX +X4X4)dx -[\/x o1 a)i“lxsz.
2

2. BpmuucnnTs HeCOOCTBEHHBIN HHTETPAJl WIIM JT0KA3aTh €r0 PacXOJMMOCTb:
+00
J' dx
2
S, X0 —=6x+10
3. Haiitu momans Gurypel, orpaHIYEeHHON JIMHUSMU:

y =(x-2)%y=4x-8.

KonTtpoabnas padora Ne6
Tema: «/InddepennuaibHbie ypaBHEHUA»

Permte ypaBHEeHHE C pa3AeIsSIONIMMUCS IepeMeHHbIME XY —y =0,
Pemmmts ogHOpOAHOE ypaBHEHUE YY =2y —X, ecian Y()=2.

Pemuts TuHEHHOE ypaBHEHHE Y — 3% =X.

> w0 e

Pemmnts nuddepenimanbsHoe ypaBHEHHE BTOPOTO MOPSAKA, TOMYCKarOIIee TOHU-
JKEHME Topsaka Xy -y =e'x?.

5. Pemuth nuddepeHiinanbHOe ypaBHEHUE BTOPOTO MOPSIIKA C TOCTOSTHHBIMU KO-
s>dpuumentamu Y -2y +y=e*, eciu y(0)=y'(0)=0.

KonTpoabnas padora Ned
Tema: «Uuncji0BbIe U PYHKIMOHAIbHBIE PAIABD)

1. Haiitu cymmy psina Zm
n=1

2. MccrmenoBaTh Ha CXOIUMOCTE YHCIIOBBIC PSIIIBI:

S PN 1 ( ) R ”‘1(n+2)l~ (-1)"*n
a)n2=;41/4n+1,a)n2='1 n® ,a)ng (n-1)! )z 2n+1 -

1

0
3. Beraucaurts cymMMmy psiga Z
n=1

o C TOYHOCTBIO JIO 0,001.
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© n n
o 2" - X
4. Haiiti 0611aCTh CXOJUMOCTH CTEIIEHHOTO Psiia E TR
o +1
5 ; X+1
5. Pasnoxwuts B psit Makiopena ¢ynakuun: a) f (x) =cos5x, a) f(x) = 1o

KonTtpouabnas pabora Ne6
Tema: «KpaTHble 1 KPUBOJIHHEHbIE HHTETPAJIbD)

2 2x
1. I3MeHuUTE TOPAI0K HHTETPUPOBAHMS: J dx I f(x,y)dy.
0 X

2. BprumcanuTs 1BOMHOM HHTErpai no obnactu D, orpannyeHHOl yKa3aHHBIMU

JIMHUSMU: H(x+ y)dxdy, D: x=0, y=4, x= \/V :
D
3. BBIUMCIUTH ¢ IOMOIIBIO ABOMHOIO MHTErpalla MIoaab IIOCKONH (GUTyphl, OrpaHUYEHHON JINHU-
aMi: y=-2,y=2,y=x+2,y>=x
4. Ilepeiind K MOJNSIPHBIM KOOpAMHATaM, BBIYUCIUTH IBOMHOW MHTErpal .[J‘\/ x? + y2dxdy, D —Kpyr
D

paauyca 2.
5. Beruucauts TpoHHON MHTETrpai J.” Xyzdxdydz, raoe obnacts VorpaHnuyeHa moBEpXHOCTSIMH
v

x> +y?+22=1x=0,y=0,z=0.

6. Haiitu maccy Tena, orpaHM4E€HHOTO MPSMBIM KPYTOBBIM LIMIUHAPOM paaunyca Ru Bbicotsr H,
€CIIM €ro IUVIOTHOCTD B JII000M TOUKE YHCIEHHO PaBHA KBAJpaTy PACCTOSHUS 3TOM TOUKHU OT LIEHTpa
OCHOBaHUS LWINHIPA.

7. BBIYHMCIUTh KPUBOJIMHEHHBIN HHTErpa 2-r0 poaa I (x> —2y?)dx + (y* —2xy)dy, rae
AB
AA — otpe3ok mpsmoii, coequrstonmii Toukn A(-L—-1) u B(L 1).

4-ii cemecTp
Koumponvnana paboma Ne7

Tema: KpaTHble 1 KPUBOJIMHEHHbIE HHTETPAJIbI, PA/IbI

3 0
1. H3MeHUTH NOPSAAOK UHTETPUPOBAHMSL: j dy I f dx.
1 -y

2. Bpraucnute 1BOIHOM MHTErpai no obnactu D, orpaHnueHHON yKa3aHHOW JIMHUSAMMU:

f(x+y)dxdy D; x=0; y=4 x=.[y.
(D)

3. Beraucimuts kpusouHeiinii unterpan [ (X2 —2y?)dx + (y® —2xy)dy, re

Las
Lg: otpesok mpsimoit Yy =X ot A(-1-1) no B(L1).
o N |
4. HccnenoBaTh Ha CXOAUMOCTH YHACTIOBOU PsJT ZM
n=1 n
o 2" x"
5. Haiitu 061acTh CXOIUMOCTH psijia 22—,
n=1n° +1
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6. PasnoxuTts B pag Makiopena ynkiuio f (X) = cos5x .

KOHTPOJIBHASI PABOTA Ne8

1. Hwmerotcs Be OAMHAKOBBIE YPHBI: B IEPBOM 4 OENBIX M 5 YEPHBIX IIAPOB; BO BTOPOH 5 OEIBIX U
6 yepHbIX. M3 Ka)K01 ypHBI U3BJIEKAIOTCS 0 OJHOMY I1apy. HaliT BEposSTHOCTH TOr0, YTO U3-

49
BIIEUEHHBIE IIAPBI OYyT Pa3HBIX LBETOB. (®
2. Cnyuaiinas Benuunna X 3amana Gpynkuueit pacupenenenus F(X) (urTerpanbHoil pyHKLueEit).
Tpebyercs: a) Haiitu mwiotHOCcTh BepostHocTd T (X) (muddepennuansuyro pynkuuo); 6)
HaiitTn Matemarndeckoe oxunanne M (X); 6) maiitu mucnepcuro D(X); 2) maiitu cpennee

kBaaparuyeckoe otkiaonenue o(X).
0, mpu x<0
F(x)=1x?, mopu 0<x<1
1, opu x>1

3. V3BecTHBI MaTeMaTHUECKOE OKUAAHUE d U CpeliHee KBaApaTUYECKOe OTKIOHEHHUE O HOp-
MaJIbHO PACIIPEICIICHHON clydyaiiHON BenuuuHbl X . HailTh BepOSATHOCTh MOTaIaHus 3TOU Be-
nYuHEB B 3ananubii uatepsan (o; f), eema: a =10; o=3; a=2; =13

4. JlaH psin pacnpeneneHus: AUCKPETHOMN ciy4yailHOW BeTHUnHbl X :

X |2 |2 |5 |8
p [03]02]04 01

Cl) HOCTpOI/ITb MHOT'OYT'OJIbHUK PAaCIIpCACIICHU. Haiitu: 6) MAaTEMATUYCCKOC OXKHNJaHUC

M(X); 8) mucnepcuro D(X); 2) cpennee kBanparuueckoe orkiaonenue o(X).

5. Haiitn ,I[OBepI/ITCJ'IBHHﬁ HHTEPBAJ OJId OLICHKU MaTEMATUYE€CKOro OXKUJIaHuA d HOPMAJIbHOT'O

pacnpenenenus ¢ HanexxHocThio ¥ = 0,95, 3Has BHIOOPOUHYIO CPEIHIO X, 00BEM BEIOOPKH 71

U CpellHee KBaApaTHIECKOe OTKIOHeHue O , ecii: x = 74,36; n=49; o =7.
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11.

12.
13.
14.
15.
16.

8. YueOHO-MeTOoAMYECKOE 00eceYeHrne TUCHUILINHBI

OcHoBHas1 JIUuTEpaTypa

bepesuna H.A. Bricmias maremarunka [DaeKTpoHHBIH pecypc] : yueOHoe mocodue / H.A.
bepesuna. — 2-e u3a. — DNEKTpoH. TeKCTOBhIe aaHHble. — CaparoB: Hayunas kHura,
2019. — 158 C. — 978-5-9758-1720-4. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/80978.html

Pacrormuuna O.M. Bricmias matemaTuka [31eKTpoHHBIN pecypce] : yueOHoe mocodue / O.M.
Pacromunna. — D7€KTpOH. TEKCTOBBIE JaHHbIe. — M. : MOCKOBCKHUH MeIarorn4ecKuii roc-
yaapcTtBeHHbI yHuBepcutet, 2018. — 150 ¢. — 978-5-4263-0594-6. — Pexxum pocrtymna:
http://www.iprbookshop.ru/79053.html

Maremartuka [DiekTpoHHBINH pecypc] : ydeObHoe mocobue / P.II. IllemeneBa [u nmp.]. —
DneKTpoH. TeKcToBbIe AaHHbIe. — CaparoB: Al I1u Dp Menua, 2018. — 194 ¢. — 978-5-
4486-0107-1. — Pexxum mocryma: http://www.iprbookshop.ru/70267.html

TerpyamBunu E.B. Maremaruka [DnekrponHbIil pecypc] : npaktukym / E.B. TerpyamBunmy,
B.B. EpmioB. — DnektpoH. TekcTtoBble naHHble. — Caparos: A [Iu Op Menua, 2018. —
159 c. — 978-5-4486-0220-7. — Pexum mocryna: http://www.iprbookshop.ru/71567.html
Pacromunna O.M. Bricmias matemaTuka [DnekTpoHHbIN pecypce] : npaktukym / O.M. Pac-
TOMYUHA. — DJIEKTPOH. TEKCTOBBIC AaHHBIE. — M. : MOCKOBCKHMI NeAaroruyeckuii rocy-
napcTBeHHbI yHuBepcuteT, 2017. — 138 ¢. — 978-5-4263-0534-2. — Pexxum poctyma:
http://www.iprbookshop.ru/72486.html

JlonoIHUTEIbHAS JIUTEpaTypa

Aopyaxamugos C. C., Acxabos C. H., berniarupues M. A., Cumonenko P. A. Kpatkuit
KypC TEOpUU BEPOATHOCTEN U MATEMATUYECKON CTATUCTUKU: TEOPHS, IPUMEPHI, TUIIOBBIE
pacuérbl. YueOHOe nocobue i CTYACHTOB TEXHUYECKUX By30B. — PocToB-Ha-/{ony: OOO
«/Imanazon», 2001

BaraeBa M. T. CO0opHHK 33724 110 TUHEHHON M BEKTOPHOU anre0pe W aHATUTHICCKOM T'e0-
metpun.—I'po3usiid, UIIL[ I'THHU, 2007.

I'auaeB A.M.COopHuk 3amad. [duddepeHunanbHoe HCUUCICHHE (QYHKIMM OJIHOM Tmepe
MeHHOM. — ['posnsiii, UIIL I'THU, 2010.

4 .Maromanos P.C.CoopHuk 3a1au. no pazaeny «Psasi»— I'posnsiii, WUIIL T'THH, 2009
Hanaesa JI. 11I., CocrambexoBa JI. C. CoopHuK 3a1au. JJuddepennmanpabie ypaBHEHUS.
— I'posnsiit, UIIL I'THH, 2010.

Hcaea JI.M. COOpHUK aTTECTAllMOHHBIX 33JaHUH 1O Kypcy «Bpicias MaTemMaTukay.—
I'posusnii, UIIL TTHH, 2008.

7.Maromanos P.C. KpaTHble, KpuBOJMHEWHBIE U TOBEPXHOCTHBIE HHTETPAJIBI.
Metoanueckoe mocodue no u3yueHuto pasaena. — ['poznsiii, UL TTHH, 2010.

Caupos A. A. Briciiasg matemMaTika. YnucioBbele U QYHKIIMOHAIbHBIE Psi/ibl. YUeOHO-
METOMYECKOeTIocooue mo n3ydeHuto pasnaena. — ['posnsiii, UITI ITTHTY, 2013.

IIpumeuanue. Yka3aHHble MaTepHajIbl UMEIOTCS Ha KadeIpe U B YNTATLHOM 3aJle YHUBEPCHUTETA, a TAKKE Ha
caiite kadeapsl, OTKyZa CTYACHT MOXKET OeCIUIaTHO CKayaTh HEOOXOAUMBII MaTepuall.

9. MaTepua/IbHO-TEXHUYECKOE o0ecrnevyeHune U CIUIINHBI

3a Kaq)eupoﬁ «BpIciIas MaTeMaTHKa» B INIaBHOM y‘-IeGHOM KOpIyC€ 3aKpPCIIJICHBI JICKIITUOH-

Has ayauropusiNe 1-16, ayauropuu aisi TpOBEACHUS MpakTHdeckux 3aHsaTHin NeNe2-08, 2-12,2-
27,2-29,2-31, 2-33, 2-35, 2-39, GONBIIMHCTBO M3 KOTOPBIX OCHAIIEHO TaOJIHIIaMH, rpaduyecKuM
MaTepuasoM, YepTekaMu 10 JIMHEWHOH anredpe, sieMeHTaM BEKTOPHOW anreOphl, aHAIMTUYECKON
reoMeTpuu, AudQepeHnrnanbHOMy HCUUCIEHUIO (YHKIUNA OJHONH NEepeMEHHOM, MHTErpajlbHOMY
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http://www.iprbookshop.ru/71567.html
http://www.iprbookshop.ru/72486.html

yucuucieHuo; aya. Ne 2-12 coyKUT B KaueCTBe KOMITBIOTEPHOTO KJlacca, I/Ie YCTaHOBIIEHBI 12 KOM-
MBIOTEPOB, KOTOPHIE HCIIOIB3YIOTCS JUISl CAMOCTOSTETFHOM PabOThI CTYICHTOB; 3/1€Ch )K€ BO3MOMXHO
HCIIOJIb30BaHUE KOHTPOJIUPYIOMIUX MPOTpaMM i ipuéma 3auéToB U dk3ameHoB.Ha kadenpe nme-
FOTCSI MHTEPAKTUBHAS JIOCKA U TUATIPOCKTOP.
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