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1. llesu 1 3a7a4M TUCIHILTHHBI

MareMaTHKa SBJISIETCS CPEICTBOM PELICHHS NMPHUKIATHBIX 33/1a4 M YHUBEPCATbHBIM SI3BIKOM
HayKM, a TaKKe 4YacTbio OOIEel KyJabTypbl uenoBeka. [loaTromy MaTemaruueckoe oOpa3zoBaHUE
CIIEAyeT paccMaTpuBaTh KaK BAXKHYIO COCTaBISIIOIIYI0  (PyHJZaMEHTATbHOHW  IMOATOTOBKH
CIELIUAJINCTOB.

Leab0 MaTeMaTH4eCKOTO 00pa3oBaHUs CIEUUAINCTa SABISETCA: OOy4YEHHE CTYACHTOB
OCHOBHBIM IIOJIOKEHUSIM M METOJlaM MaTeMaTHKH, HaBblKaM IIOCTPOEHUS MaTeMaTHYeCKUX
JI0Ka3aTeNbCTB MyTEM JIOTUYECKUX PACCYKICHHH, METOAaM pelIeHHs 3a/1a4d. DTOT KypC BKIIOYAET
JUHEHHYI0 aireOpy, aHAJIUTHUYECKYIO T€OMETpHIo, auddepeHuualbHoe HCUHMCIeHHE (QyHKIuit
OJTHOW M HECKOJBbKHX MEPEeMEHHBIX, HHTEIPAIbHOE MCUYHCICHHE, TU(PepeHIaIbHbIC yPpaBHEHUS,
YUCIOBblE U (DYHKLIMOHAIbHBIE Ps/bl, KpPaTHbIE, KPUBOJIIMHEHHbIE U ITOBEPXHOCTHBIE MHTErPAJbI,
OCHOBBI TEOPUHU BEPOSITHOCTEH M MAaTEMAaTUYECKON CTAaTUCTHKH. B TEXHUYECKOM YHHBEPCHTETE OH
aBisieTcd 0a30BbIM KypcoM, Ha OCHOBE KOTOPOrO CTYIEHThl JOJDKHBI U3ydaTb JApyrHe
(dyHIaMeHTalbHbIE JUCUUIUIMHBL, Kak (PU3MKa, a TakkKe 00ume npodecCHOHAIbHBIE U CIeUaTbHbIC
JUCLUIUIMHBL, TpeOYyIOIIKe XOpole MaTeMaTH4eCKOM MOATOTOBKHY.

Bocniuranue y CTYIeHTOB MaTeMaTHYeCKOW KyJIbTYphl BKIIOYaeT B ceOs IMMOHMMaHHE
HE00XOIMMOCTH MaTeMaTHYECKOW COCTaBJIAIOLICH B 0Ol MOATOTOBKE CIELUAINCTA, BEIPAOOTKY
MIPEJCTABIICHUN O POJIM MATEMATHKH B COBPEMEHHON IIUBIIIM3AIMHN H B MUPOBOH KYJIbType, YMEHHE
JIOTUYECKU MBICIUTh, OINEpPUPOBaTh AaOCTPAKTHBIMU OOBEKTaMH U ObITh KOPPEKTHBIM B
YHOTpeOJICHUH MaTeMaTHYECKUX TOHSATHH W CHUMBOJIOB ISl BBIPAXKCHHUS KOJIWYECTBEHHBIX U
KayeCTBEHHBIX OTHOIIECHUI.

Matemarnueckoe 00pa3oBaHHE CICIHAIUCTA JOJKHO OBITh IIMPOKUM, OOIIUM, TO €CTh
J0CTaTO4YHO (yHIaMEeHTaIbHBIM. PYHIAMEHTAIBHOCTh MAaTEMATUYECKOM MOATOTOBKH BKJIHOYAET B
ce0si JI0CTaTOYHYI0 OOUIHOCTh MAaTEeMAaTUYECKUX IOHATHA M KOHCTPYKIUH, 00eCreunBaroIIyro
HIMPOKUHA CHEKTp HUX HPUMEHUMOCTH, TOYHOCTb (OPMYJIHPOBOK MaTeMaTHUECKUX CBOWMCTB
M3y4aeMbIX OOBEKTOB.

3agayaMmM  M3y4eHUs JUCHMIUIMHBI  sBIseTcs  OOydyeHHe  CTYJEHTOB  OCHOBHBIM
MaTeMaTHYEeCKUM METOJIaM, WX 3HAKOMCTBO C DPa3JIMYHBIMH HPUIOKECHUSMHU 3TUX METOIOB K
pELIEHUIO MPaKTHUECKUX 3ajJad, Jenas MpHU 3TOM YIOp Ha T€ pa3Jliesibl MaTeMaTUKH, KOTOphIE B
COOTBETCTBHH C yYeOHBIMH TUIAaHAMH MMEIOT Ba)KHOE 3HAYEHHE ISl TOTO MM WHOTO TPOQHISL
MOJITOTOBKH CHEIIMATIUCTOB.

2.MecTo AUCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Matematuka OTHOCHTCS K LHKIY OOIIMX MaTeMaTHYeCKUX M €CTeCTBEHHOHAYYHbIX
JTUCIUILINH.

OCHOBOI OCBOEHHMSI TaHHOM yueOHOW TUCHUIUIMHBI SBJISETCS IIKOJIBHBIA KypC MaTEMaTHKH.
OneMeHThl HEKOTOPhIX pa3elioB MaTeMaTHKH, H3y4yaeMblX B By3e (IuHeiHas anre0pa,
g depeHIMaTbHOe U UHTErPaIbHOE UCUUCICHUS] (DYHKIMU OJHOW MEpPEeMEHHOM, aHaIUTHYeCcKas
reOMeTpHsl),3JI0’KEHBI B IIKOJIBHOM Kypce MaTeMaTUKU; 3HAaHHE 3TUX JEMEHTOB 0053aTeNbHO KaK
JUI YIIIyOJIEHHOTO M3Yy4€HHUs YKa3aHHBIX Pa3/IesioB MAaTEMATHUKH B BY3€, TaK U I OCBOCHUS TaKHUX
pa3zesnos, U3yuyeHHe KOTOPBIX MPEeIyCMOTPEHO TOJIBKO B BhICIIEH MaTemaTuke (auddepeHnuaibsHoe
ucyucieHue (QpyHKIMHA HECKOJIbKHX MepeMEeHHBIX, AuddepeHInaabHble ypaBHEHUS, YUCIOBBIE U
(YHKIMOHATBHBIE  PSIZbl, BBIUMCIEHUE YHCIOBBIX XapPaKTEPUCTUK CIy4yailHBIX  BEJIUYMH,
HCIOJIb30BaHNE MaTEMAaTUYECKUX METO/I0B 00pabOTKH CTAaTUCTUYECKUX JAHHBIX U JPYTHE).

JlaHHasi TUCLUIUIMHA SBISIETCA NMPEAIIECTBYIOMEH A CIEAYIONIMX €CTECTBEHHOHAYUHBIX U
o0uienpopecCuOHaNbHBIX ~ YY€OHBIX AMCLUMIUIMH, TPEAYCMOTPEHHBIX B Yy4eOHBIX IUIaHAX
cneuuanbHocTei HampasieHus «CrtpoutensctBo»: ®usuka, Wupopmaruka, Teoperuueckas
MexaHuka, MexaHuka rpyHTOB, CoOnpOTHBIIEHHE MarepuanoB, MexaHuUKa MXUIAKOCTH M rasa,
CrpourenbHas MexaHHKa, Teopus ympyrocTu ¢ OCHOBAMM TEOPHM IJIACTUUHOCTH U TOJ3Y4YECTH,
WNnxenepnass reonesus, TeopeTHMuecKkhe OCHOBBI JJIEKTPOTEXHUKH, BeposSTHOCTHBIE METObI

CTpOHTCJ'ILHOfI MCXaHHUKHU
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U TEOpUS HAJIEKHOCTH CTPOUTEIBHBIX KOHCTPYKLIMM,

NudpopMamoHHbIE TEXHOJIOTUU B

CTpPOUTENbCTBE, HenuHenHble 3anadu CTPOUTEIBHOM MEXaHUKHM, Teopus pacdera IUIaCTUH H

000J104YeK
3. TpeGoBaHusi K pe3yJbTaTaM OCBOECHHS THCIIUIIUHBI
Koa mo ®IOC HuaukaTopbl  XOCTHKEHUs /
Ilnanupyemble pe3yibTaTbl 00yueHus mo aucuumiune (3YB)
OIIK-1  Cnocoben  pematb OIIK-1.1 3Haer ocHOBHbBIC 3aKOHBI MATEMAaTHUECKUX M €CTECTBEHHBIX
MPHUKIIaTHBIE 3aJaud | HayK, HEOOXOIUMBIX Ul PELICHHS THUIOBBIX 3a1ad MpoQecCHOHAIBHON
CTPOUTEIHHON oTpaciv, | AeATEILHOCTH;

HUCIOJIB3Yyd TCOPHUIO MU METObL
(b}’HI[aMCHTaJ'ILHLIX HayK

OIIK-1.2 YMmeeT npuUMEHSATh OCHOBHBIC 3aKOHBI MaTEMaTHUECKUX U
€CTECTBEHHBIX HAYK JUIS pealln3allii MPOCKTHBIX pelieHHHd B 001acTu
MIPOSKTUPOBAHUS U SKCILTyaTallMi YHUKAIGHBIX 3J[aHUH U COOPYKCHHUIA,

OIIK-1.3 Bmameer MeTomaMu HCIOJL30BAHUS 3HAHUNA OCHOBHBIX
3aKOHOB MATEMAaTHYECKUX M €CTECTBEHHBIX HAyK JUIi pEIICHHS
CTaHIAPTHBIX 3a/1a4 B OOJIACTH CTPOUTENLCTBA YHUKANBHBIX 3MaHHA U
COOPYXEHHUM.

OIIK-11 Crocoben
OCYIICCTBJISITH ~ MMOCTAHOBKY U
pelieHue  HAayYHO-TEXHHUYECKUX

3a7a4 CTPOUTEIBHOU OTpaciu,
BBIIIOJIHATE 3KCHCPUMCHTAJIbHBIC

HCCIIEIOBAaHUS u
MaTeMaTU4YECKOe

MOJEIUPOBAHUE, AHAIU3UPOBATH
HX PE3ylbTaThl, OCYIIECTBISATh
OpraHHU3aLHUI0 BBITIOJTHEHUS

Hay4YHBIX HCCJICIOBaHUN

OIIK-11.1 3HaeT crmocoObl U METOAMKH BEIIIOJIHCHHUS HMCCIICAOBAHUA,
(dbopMyIMpyeT Lesu, 3aJa4 U IUIaH UCCIICAOBaHUS;

OIIK-11.2 VYmeer BBINOJHATH OMIUPUYECKHE  HCCIECIOBAHMUS,
00pabaThiBaTh PE3yNbTAThl AMIMPHYECKUX HCCICAOBAHUH METOAaMHU
MAaTEeMAaTHUYECKON CTATUCTUKHU U TEOPUH BEPOSTHOCTEH;

OIIK-11.3 VYmeer o0pabaTbiBaTh pe3yibTaThl MaTEMaTHYECKOTO
MOJIETTUPOBAHMs,  BBIIOJHATH W KOHTPOJUPOBATH  BBIMOJHEHHE
JOKYMEHTAJIbHOTO  HCCJIEJOBAaHUS  TEXHHYECKOH  wuHpopMmManuu O
po(UITFHOM 0OBEKTE CTPOUTENHCTRA.

OIIK-11.4 Brnageer HaBbIKaMH  JOKYMEHTAllMM  PE3yJIbTaTOB
HCCIleIoBaHusl, 0(OPMIICHUSI OTBETHOM JOKYMEHTAIUH, PEJCTABICHUS 1
3aLIUTHI PE3YJIBTATOB MPOBEAEHHOIO HCCIEOBAHMSL.




4. O0béM NMCUMIIMHBI ¥ BUABI y4e0HOH padoThI

IIpumeuanue. B pacuérax npuHATHI CIeyIOLIME 3aTPaThl BDEMEHH CTYACHTA: HA BHINOJIHEHUE J10-
MamHux 3anaHui — 0,5 4 Ha 1 4 ayguropssix 113; Ha noaroroBky k jsekuusam — 0,25 4 Ha 1 4 siek-
1uii; Ha moAroToBKy K KP mpu npoBeaeHun pyoexxHoi atTecTanuu — 4 4.

Tabmuma 1
Bcero Pa30ouBKa no cemecrpam
B . 4/3.e]1.
bl Y4eOHOH padoThI O®O (B HEAEA0), 4
0D0 T 2 3 4
A
YAHTOPHbIE SAMSITHS (BCCTO HACOB) | ), o 68/1,8 | 64/1,7 |68/1,8 | 64/1,7
B ToM uuce:
KN 132/3,6 34/0,9 | 32/0,8 | 34/0,9 | 32/0,8
IT
1) 132/3,6 34/0,9 | 32/0,8 |34/09 |32/0,8
CamocrosiTesibHasi pa-0oTa (Bcero)
348/9,6 79/2,1 | 79/2,1 |78/2,3 | 78/2,3
B ToM uucne:
Hoft CP o CPMEH 48/1,3 12/0,3 | 12/03 |12/0,3 |12/0,3
BBINIOJTHEHUE IOMAIIIHUX 3aT1aHUH 110
3 7212 18/0,5 | 18/0,5 |18/0,5 |18/0,5
noaroroBka k KP no py6exxHoi
ATTecTaLuH 32/0,8 8/0,2 8/0,2 8/0,2 | 8/0,2
HU3Y4YCHUC BOIIPOCOB, BBIHCCCHHBIX
a CPC 7212 18/0,5 | 18/0,5 |18/0,5 |18/0,5
HOI[FOTOBKa K 5K3aMCHY, 90/2.5 23/0.6 22/0.6
IToaroroska k 3a4eTy 23/0,6 22/0,6
Obmwast TPy 10EMKOCTE 612/17 181/5,1 | 143/3,9 [146/4,1 [142/3,9
Buag oTuéTHOCTH: 5K3 334 K3 3a
q

5. Conep:xanue yueOHO#M TMCHHNIMHBI

Tabn.2 cocTaBieHa B COOTBETCTBUU C JaHHBIMH ayAUTOPHOW Harpy3Ku, MPUBEJCHHBIMU B
Tabn.1, a comepkaHHE BOIPOCOB, BHIHECEHHBIX Ha JIEKIMOHHbIe M NPaKTHYeCKHe 3aHATHUS
(mynkTsl 5.2, 5.3), onpeneneHo ¢ y4€ToM WX BaXHOCTH JIsl U3yYCHHUsI KaK caMoro pasjelna, Tak u

MOCIIEAYIOIUX pa3JIelioB Kypca MaTeMaTHKH, a TaKKe UX POJU JUIsl U3Y4YeHHs] 00ecreunBaeMbIX
€CTECTBEHHOHAYYHBIH,

(Tmocnemyronmx) y4eOHBIX JACIUIUINH,

BXOOAIINX B

obmenpodecCHoHAbHBINA U TPO(ECCHOHATLHBIN ITUKIIBI Y4eOHOr0 MmiaHa.




5. 1. Pa3aenbl AUCHUILIMHBI M BUABI Ay IUTOPHBIX 3aHATHH

Tabmauma 2

Pacrlpe):[e.ﬂelme 4YacCoB 110 BUIaAM

Ne HaumenoBanue pasjaeia 3AHATHI
n/n JTUCIHUIIINHBI TIK 3 Beero
1 cemecTp
Bcero 34 34 68
1 | Jluneiinas anrebpa 8 8 16
2 | DneMeHThI BEKTOPHOU aareOpsl 8 8 16
3 | AHanuTHYeCKas TeOMETpHUs 9 9 18
4 | Teopus npeaenon 9 9 18
2 cemecTp
Bcero 32 32 64
5 Z[H(b(i)epueHuHaJEbﬁoe HCTHCIICHHE 20 20 40
GyHKIUH OJHOU TIEpEeMEHHOM
6 Z[I/I(l)(i)epveHI_lI/IaHbHOC HCYHCIICHHE 12 12 24
GyHKIUN HECKOIBKUX MEPEMEHHBIX
3 cemecTp
Bcero 34 34 68
7 | NHTerpanbHOE UCUUCICHHE 14 14 28
8 | duddepenunanbubie ypaBHEHUS 12 12 24
9 | Pager 8 8 16
4 cemecTp 32 32 64
10 KpatHsie, kpuBoIMHEHHBIE U TIO- 18 18 36
BEPXHOCTHBIC HHTETPAJIBI
11 OcHoBBI TEOPHH BEPOATHOCTEH 1 Ma- 14 14 28
TEMaTUYEeCKOU CTAaTUCTHKHU
Hroro 132 132 264




5.2. JleKUMOHHBbIE 3aHATHSHA

KonnuecTBo 9acoB, OTBEACHHBIX Ha pa3/ieiibl, yka3aHo B Ta0I. 2.

Taomuua 3

NeNe
n/n

HaunmMmeHnoBanue
JTUTAKTHYECKOM
eIUHUIBI (pa3aen)

Conep:xkanue pa3aenoB

1-H cemMmecTODPp

Jluneiinas aaredpa

Omnpenenurenu 2-ro U 3-ro nopsaka, ux cBoiicrsa. MuHop u an-
re0pandeckoe J0MOJIHEHUE 3eMeHTa onpenenutens. [lonsatue o0
omnpenenuTese N-ro nopsaka. Pemenue cucrteM JTUHEHHBIX ypaB-
Henuit merogom Kpamepa. Ilonstue o marpuie. CroxeHue,
YMHOXKEHHUE MaTpull. Y MHOKEHHE MATPHUL] HA YUCIIO. Y MHOKEHUE
nByx Matpul. OOpaTHas marpuua. MaTpuyHas 3anuch U Mat-
pUYHOE pelleHue cucTeM ypaBHeHuM. Merox l'aycca pemienus
CUCTEM JIMHEMHBIX YPaBHEHUI

DJIeMEeHThI
BEKTOPHOIi ajiredpsbl

BexTopnas anreopa. [lonstue Bekropa. JInHeliHble onepannuy Haj
BekTOpamH. [ToHsTHE TMHEWHON 3aBUCUMOCTH BEKTOPOB. JIMHEH-
Has 3aBUCHMOCTb BEKTOPOB Ha IIJIOCKOCTH. ba3uc Ha IUIOCKOCTH.
IIpoekuust BekTopa Ha oCbh. CKaJlApHOE, BEKTOPHOE, CMEIIAHHOE
IIPOU3BEICHNsI BEKTOPOB M MX CBOMcTBA. Hampasisromue Kocu-
HYCBI BEKTOPOB. ['€OMETpUYECKHI CMBICII BEKTOPHOTO U CMEILIaH-
HOT'O MPOU3BEICHUMN.

AHaJIUTHYECKASA
reoMeTpus

AHanuTHyecKasi reoMeTpUsl Ha IUIOCKOCTU. PasinuHble ypaBHE-
HUS OpsAMOW JIMHUU. Todka NepecedyeHHs] ABYX MPSMBIX, Yol
MEXKIy JBYMsS HpsAMbIMU. KpHBBIE BTOPOTrO MOpAIKA: OKPYK-
HOCTb, 3JUIMIIC, TUMepOoia, mapadoia. YpaBHEHHE IJIOCKOCTH,
MPOXOSIIEH Yepe3 MaHHYH TOYKY IMEPIECHAMKYISPHO AAHHOMY
BekTOopy. ObI1Iee ypaBHEHUE TIOCKOCTH. Y paBHEHUE TIOCKOCTH B
oTpe3kax. PaccrosHME OT TOYKM A0 IUIOCKOCTH. YTOJI MEXIY
IUIOCKOCTSIMU. Y CIIOBUSl NMAPAJUIENBHOCTA U NEPIEHIUKYIISIPHO-
ctu mnockocteit. Ilpsamas B nmpoctpancTe. KanoHM4eckoe U ma-
paMETpUYECKHUE YPABHEHUS MPSIMOM B IMPOCTPAHCTBE. YTOJI MEK-
Jy TPSIMBIMH B MPOCTPAHCTBE. Y CJIOBUS MapaJUIeIbHOCTH U TEp-
MEHAUKYJISAPHOCTU MPSAMOM M IUIOCKOCTH. ToOuka IepecedyeHus
MPSIMON ¥ TUIOCKOCTH. [IOBEpXHOCTH 2-T0 MOPSJIKA ¥ UX KAaHOHH-
YeCKUE YPaBHEHUSIM: AIJUTUIICOUJIBI, TUIEPOOTOUIBI, Mapabosioun-
JIbl, IWJIMHJPBI 2-TO TOPSAKA; KOHYC 2-TO MOpsIKa

Teopus npenenon

[Ipenen pynknuu. beckoHeuHo Masbie PYHKIIMMA U UX CBOMCTBA.
beckoneuHo Oosnpine GPyHKIUN U UX CBSI3b ¢ OECKOHEYHO MaJlbl-
Mu. OCHOBHBIE T€OpEMBI O Ipenenax. PackpelTue HeolpeaeneH-
HocTell. 3ameuarenbHble mpeaensl. CpaBHeHHE OECKOHEYHO Ma-
neix QyHkuuit [lonstTre HempeprBHOCTH (QyHKIMH. OmHOCTO-
ponHue npexaensl. CBoiicTBa QyHKIMA, HEMPEPHIBHBIX HA CETMEH-
T€: OrPaHUYEHHOCTb, CYLIECTBOBAaHHWE HAWOOJBIIETO U HaUMEHb-
LIEr0 3HAYEHUH, IIPOMEXYTOYHBIE 3HaUEHUs. TOUYKH pa3pbIBa, UX
Knaccudukamms

2-i c e M e CT P




JudpdepennuaibHoe
HCYMCICHH e
GyHkunH oaHOM
nepeMeHHOi

Omnpenenenue npou3BoAHON. [Ipon3BOAHBIE OCHOBHBIX 3JEMEH-
TapHbIX (QyHKUuid. [IpousBoaHas (yHKIMH, 33AaHHOW Mapamer-
puuecku. [uddepennman (QyHKIIMH W €ro TeoOMETPUYECKHI
cmbici. Cesa3p nuddepenimana ¢ mpousBogHOW. HBapuaHT-
HOCTh (hopmbl uddepeHimana cioxHor GyHKIUU. CBA3b MEXKIY
T epeHIIMPYEMOCThI0O U HEMpPEepBHIBHOCTHIO. [Ipon3BoaHbIE |
muddepeHranpl  BBICIIMX TOPSAKOB. OCHOBHBIE TEOPEMBI O
muddepernmpyembix QyHkmsx: teopembl Depma, Poms, Jla-
rpamxka, Komm. [IpaBuio Jlomurans u ero McCrosib30BaHUE LIS
packpbeITUsl HeompeneneHHnocTeil. VccnenoBanrne (GyHKIUU C TIO-
MOIIBI0 TPOU3BOAHON. Touku 3kcTpemyma ¢ynkiuu. Heobxo-
IMMOE M JOCTATOYHOE YCIIOBHS CYIECTBOBAHHUS JKCTpEMyMa.
OTpickaHre HauOOJBIIETO W HAMMEHBIIETO 3HAYCHUH (DYHKIHH,
muddepeHnupyemMoii Ha oTpeske. lccnenoBaHue BBITYKIOCTH
¢byuknun. Touku mepernba. AcuMnOTOTHl Tpaduka GyHKIHH.
OO6mas cxema uccinenoBanus GyHKIMU U TOCTPOEHUs e¢ rpaduka

JuddepennuaibHoe
HCYHUCJIEHHE
(yHkumii
HECKOJIbKHX
nepeMeHHBbIX

OyHKIMH HECKOJIBKUX TepeMeHHbIX. OOIacTh ONpeIeICHHS, JTH-
HUW YpPOBHS, MpeAesl U HEMpPepbIBHOCTh (PYHKIIMH HECKOJIBKUX
MePEMEHHBIX.

Yactuele npousBoanbie. [lomHpiil quddepeHnnan u ero UCmoib-
30BaHUE AJSl MPUONMKECHHBIX PacdyeToB. DKCTpeMyM (YHKIUH,
HauOOJbIIIee U HAUMEHBIIICe 3HAYCHUS (PYHKIIMH JIBYX IEPEMEH-
HbIX B 3aMKHYTOM oOnactu. [IpousBojmHas Mo HampaBICHHIO.
I'paguent. KacaTenpHasi MIOCKOCTh MU HOPMajb K MOBEPXHOCTH.
MeTon HaMMEHBIIUX KBaJIpaToB Al OOpaOOTKU SKCIEPUMEH-
TaJbHBIX JaHHBIX




3-i ce MmecT P

HHurerpajibHoe
ucumcjieHne pyHk-
Uil OTHOM
nepeMeHHOo

[Tonsatue mnepBooOpazHoi. HeompeneneHHBI HWHTETpal W €ro
cBoiicTBa. Tabnuua HeonpeaeaCHHbIX UHTETpaioB. OCHOBHBIE Me-
TOJIbl MHTEIPUPOBAHMSI: HEIIOCPEICTBEHHOE MHTETPUPOBAHUE, ME-
TOJ MOJBEIEHUS MO 3HaK auddepeHuana, MeTo]l 3aMeHbl Iepe-
MEHHOM, MHTerpupoBaHue no yactsiMm. KomiuiekcHele uucia. Au-
reOpandeckas popma 3alMCH KOMIUIEKCHOTO 4uciaa. Moayib U ap-
TYMEHT. /[elicTBHs HaJ KOMIUIEKCHBIMU YUCIAMU. TpUrOHOMETpH-
yeckas M IoKa3aTelbHass (OpPMbI 3alUCH KOMIUIEKCHOTO YHCIIA.
®opmyna Myaspa-Jlarutaca. IIpeaen 4ucinoBOM MOCIEI0BATEIBHO-
ctu. Yucno e. Harypanpubie norapudmer. MHorounensl. Teopema
besy. OcHoBHas Teopema anreOpsl. Pa3noxeHne MHOrouieHa Ha
JMHENHBIE U KBaJpaTHble MHOXHUTeIW. VHTerpupoBaHue paunuo-
HAJIBHBIX ApoOeil. Tumsl mpocredmux 1podel u UX WHTETPUpPOBa-
Hue. VHTerpupoBanue paroHaIBHBIX Apo0ei METOJ0M pasiioxke-
HUS Ha npocreimue podu. MHTerpupoBaHue npocredmmx uppa-
LIUOHAIBHBIX (QyHKUMH. MHTerpupoBaHHE TPUIOHOMETPUUYECKHX
(GyHKIMH, YHUBEpCaJIbHAs TPUTOHOMETPHUECKAs MOICTAaHOBKA. 3a-
Jlaud, IPUBOJSIIME K IOHATHIO ONpEAEICHHOro nurerpana. Ompe-
NEJICHHBIM MHTErpan u ero cpoiictBa. @Popmyna Heiorona-
JleitOHua. 3aMeHa NEPEMEHHON B OINPEAEeNICHHOM HHTErpalie.
®dopmyJia HHTEIPUPOBAHUS IO YACTAM ISl ONPEIEICHHOIO MHTE-
rpana. IIpunoxeHus oNpeaencHHOro WHTErpaja: BbIYUCICHHE
iomaied IUIOCKUX (Uryp, BBIYMCIEHUE JUIMHBI JYyT'M KpPUBOIA,
00BEMOB Tell.

HecoOcTtBenHble nHTErpansl. MIHTErpassl ¢ OECKOHEUHBIMU IIpEie-
JaMM UHTerpupoBaHus. IHTerpanbl OT HeorpaHMUEHHbIX QYHKIMN

JudpdepenunanbHbIe
ypPaBHEeHHA

3agauu, npuBozduve K aupdepeHuualbHbIM ypaBHeHUsM. Teo-
pemMa CyIIecTBOBaHMS M €IUHCTBEHHOCTH pelleHus it audde-
PEHIMAIBHOTO YpaBHEHUs 1-To mopsaka. YpaBHEHUS C pa3Jensiio-
LIMMUCS IEPEMEHHBIMU, OTHOPOAHBIE U JIMHENHBIEC ypaBHEHUS 1-T0
nopsanaka. Juddepenuuanbupie ypaBHeHus 2-1o nopsiika. OCHOB-
Hble NOHATHs. Teopema cymecTtBoBaHus peuieHus. [Ipocreiimue
ypaBHEHMUsI, JOMyCKalole OHWKEHUe nopsiaka. Jluneitnsie aud-
(bepeHIManbHbIE ypaBHEHUs 2-T0 nopsaaka. OnpeneneHue U CBOM-
cTBa. JIMHEHBIE OTHOPOAHBIE U HEOAHOPOJHBIE yYpaBHEHUA. Teo-
pemMa o CTpYKType OOLIero pemeHus: JUHEHHOro HEOJIHOPOJHOIO
ypaBHeHus. Meron Jlarpanxka. Jluneitnele nuddepeHmanbHble
YPaBHEHMs C TOCTOSHHBIMH Ko3(duuuentamu. Pemenue omHo-
pPOIHBIX ypaBHEHUH. PemeHne HeoqHOPOIHBIX U depeHInab-
HbI€ YPaBHEHUS C MOCTOSHHBIMHM KO3(duimeHTaMu ¢ mnpaBoi ya-
CThIO creruanbHOro Buna. [lonstue o muddepeHnnanbHbpIX ypaB-
HEHHMSIX B YACTHBIX IPOM3BOAHBIX (YpaBHEHHS MaTeMaTUYEeCKON
bu3HKN)




Panni

Yucnossle psaabl. CxoauMocTb U cyMMa psiia. OCHOBHBIE CBOWCTBA
cxonaumxcst psanoB. Heobxonumoe ycioBre CXOIMMOCTH 3HAKO-
MIOJIOKUTEIBHOTO psina. TeopeMsl cpaBHeHus. Ilpusnaku [lanam-
oepa, Komm. 3nakouepenyromuecs psaasl. [lpusnak JleiiOHuUIA.
[onsarue o pynkmroHamsHOM psje. CteneHHble psaasl. IHTEepBan u
panuyc cxogumocTd. [luddepeHuupoBaHue W HHTETPUPOBAHUE
psanoB. @opmynel Maknopena u Teitnopa. Paznoxenue ¢pyHkumii B
pAanbl
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KpartHsbie,
KPHUBOJIMHEHHbIE U
NOBEPXHOCTHBIE
HHTErpajbl

JIBOMHOM MHTErpa, ero CBOMCTBA U BBIUMCIECHUE CBEIICHUEM K I10-
BTOpHOMY. [IoHATHE O TPOMHOM MHTErpane. 3aMeHa IEPEMEHHBIX
B KpaTHBIX MHTeTpanax. KpuBoMHEHbIE MHTETPAJIbI, UX CBOWCTBA
n BbruncieHue. [loBepxHocTHbie uHTErpansl. [Ipunoxenus kpar-
HBIX, KPUBOJIMHEWHBIX U IOBEPXHOCTHBIX HHTETPAJIOB
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OcHoBBI TEOPHUH
BEePOATHOCTEN U
MaTeMaTH4eCKOM
CTATUCTUKH

OOure npaBmiia KOMOMHATOPUKH: TIPABUIIO CyMMBI, IIPABUIIO TIPO-
u3BeneHus. BpiOopku snemeHTOB. Pa3meleHusi, nepecTaHoOBKH,
couetanusi. CinyuaiiHple cOOBITUS M omepanuu Haj HUMU. HecoB-
MecTHbIe coObITHS. IlomHas rpynmna nmomapHO HECOBMECTHBIX CO-
obiTuii. Kmaccuueckoe ompenenenue BeposTHOCTH. CBoiicTBa
KJIAaCCUYECKOM BEPOSATHOCTH. YCIIOBHAas BEPOATHOCTh. Dopmyna
nonHou BeposTtHocTu. Dopmyna baiieca. IIoBTOpHBIE HCHIBITAHUS.
bunomuaneHoe pacnpenenenune. @opmyna bepuymm. Hauepo-
SATHelIIee 3HaYCHUE YKclia MosBIeHUs coObiTusl. JlokanbHas Teo-
pema Myaspa - Jlamnaca. Pacnpenenenue Ilyaccona. Ilonmnomu-
anbHOe pacnpenenenue. CiydaitHas BenuunHa. OyHKIMS pacope-
nenenust. CBOHCTBa (PyHKUMU pacnpeneneHus. {UCKpeTHbIe U He-
MpepBIBHBIE ClTyYaiiHble BEIMUYUHBL. [ITOTHOCTD pactipeaenenus, ee
ceorictBa. HopmanbHbI 3akOH pacnpeneneHus. HeszaBucumeie
CIly4aliHblE€ BEJIMYMHBI. YHUCIIOBBIE XapaKTEPUCTUKH CIIy4alHbIX
BeIMYMH. MaTtematuueckoe oxwupanue, e¢ cporctBa. Koadduim-
€HT KOppesLny, ero cBoicTBa. OCHOBHBIE TOHATHSA MaTeMaTHye-
CKOI CTaTUCTHKHU: BHIOOpOUYHAs COBOKYITHOCTb, T€HEpalIbHasl COBO-
KyIHOCTb, TIOBTOpPHAs BBIOOpKa, OECIIOBTOpHAsi BBIOOPKA, OTHOCHU-
TEJIbHBIN MOKa3arenab BbIOOpKHU. OmuOKa penpe3eHTATUBHOCTH.
I'enepanbHas cpeaHss, BBIOOPOYHAs CpeAHss. YCTOMYMBOCThH BbI-
O00pOouHBIX cpeaHuX. JloBepUTENIbHbIE UHTEPBAIbI U1 OLEHKH Ma-
TEMATUYECKOI0 0XKHJaHUs HOPMAJIBHOTO pacnpeaeneHus. OneHka
BEPOATHOCTH (OMHOMHAIBHOTO paclpeaeseHusi) M0 OTHOCUTENb-
HoM yactore. CtaTucTHYecKOe pacrnpenenenue Beioopku. Iloauron
4acTOT, TUCTOIpaMMa 4acToOT




5.3. IIpakTHYecKue 3aHATHUS

Tabun. 4cocraBieHa B COOTBETCTBHH C JTaHHBIMH, IPUBEJCHHBIMA B Ta0u1.1 1 2

Tabmuuad

Homepa
pa3nesioB

TeMaTUKka NPAKTHYECKUX 3AHATHI

1 cemMmecTODP

Jluneiinas anredpa. Boruncienue onpenenurenet 2-ro u 3-ro, N-ro

nopsaka. Penienue cucteMm JauHENHbIX ypaBHEHUN MeTooM Kpamepa. CroxeHnue u
YMHOKEHUE MaTpHll. YMHOXEHUE JByX Marpull. HaxoxxneHue oOpaTHON MaTpHIIbI.
Pemenue cucrem ypaBHeHU MaTpu4HbIM MeTOIOM. Meton ["aycca pereHnus cuctem
JIMHEWHBIX YPABHEHUM.

BexTopnas aareopa. Pemenne 3aau Ha HaX0KJeHUE KOOPAWHATHOM (popMBI 3amu-
CH BEKTOpa, €ro JUIMHBI, OIIPEIEICHHS UX B3aUMHOI'O PACIIOI0KEHUS Ha INIOCKOCTH U
B IIPOCTPAHCTBE. Brruncienne CKasIpHOTO IPOU3BEACHUS BEKTOPOB, HAX0K/ICHUE
YCIIOBUS UX NEPIEHIUKYIApHOCTU. CKaIIpHOE IPOU3BEIEHUE IBYX BEKTOPOB, yCIIO-
BHE NIEPIIEHUKYIIIPHOCTH BEKTOPOB. BEKTOPHOE M CMEIIAHHOE ITPOU3BEICHUS BEK-
TOPOB ¥ UX T'€OMETPUUYECKUI CMbICH. [IpritokeHre BEKTOPHOIO U CMEIIAHHOTO IIPO-
U3BEICHUI BEKTOPOB Ul PELIEHUS TEOMETPUYECKUX 3a/1a4.

AHaJIMTHYeCKasi reoMeTpHs. AHAIUTUYECKasi TeOMETpHUs Ha IUIOCKOCTH. Paznny-
HbIE ypaBHEHHUs MpsAMON JTMHUHU. [Iepexo oT 01HOTO BUAA MPSAMON K IpyroMy BHUJA.
Touka nepeceueHus AByX MPSAMBIX, YTOJ MEXAY AByMs IpsAMbIMU. KpuBbIe BTOpOTO
NOpsiAKa: OKPYKHOCTb, SJUIMIIC, TUIepOoa, mapadosa. Busisl ypaBHEHUH IIIOCKOCTH:
YpaBHEHHUE IIJIOCKOCTH, MPOXOJALIEH Yepe3 TaHHYIO TOUKY NEPIEHAUKYIIAPHO J1aH-
HOMY BEKTOpY; 0Olllee ypaBHEHUE IIJIOCKOCTH; YPABHEHUE IJIOCKOCTH B OTPE3KaX.
3aJa4M Ha IOCTPOEHNUE TUIOCKOCTH, BBIYUCIICHUE PACCTOSHUSA OT JaHHOU TOYKHU 10
IIJIOCKOCTH, YIJIa MEKIY IUIOCKOCTSMH. Y CJIOBUS NAPALIEIbHOCTH U IEPIEHIUKY -
JIspHOCTH MIockocTel. [Ipsmas B mpoctpancTBe. KaHOHMYECKOE M TapaMeTpUUECKHE
yYpaBHEHUs NPSIMOM B ITPOCTPAHCTBE. YTOJI MEXAY MPSAMBIMHU B IIPOCTPAHCTBE. Y CIIO-
B APAJUICIIBHOCTH U NEPIEHANKYIIIPHOCTH IIPAMOM U INIOCKOCTU. Touka nepece-
YeHUsI IPSAAMOM U T1ockocTH. [loBepxHOCTH 2-T0 MOpsi/IKa ¥ UX KAHOHUYECKHE YpaB-
HEHMSIM: 3JUTMIICOM/IbI, TUIIEPOOIION1bI, TapaboIoN Ibl, HMINHAPKI 2-TO MOPSAIKA; KO-
HYC 2-TO MOpSJIKA.

Teopus npenesos. [Ipenen pynknun. beckoneuHo manble QyHKIIMU U UX CBONCTBA.
beckoneuHo 6onbie QyHKIMHU U X CBSI3b C OECKOHEYHO MalbIMH. PackpbiTHe He-
onpeaeneHHocTel. [lepBbIil 1 BTOpO# «3ameuaTenbHble» npeneisl. CpaBHeHHE Oec-
KOHEeYHO MayibIX GpyHKuui. [loHsTue HenpepbslBHOCTH (yHKIHUU. OTHOCTOPOHHHE
npenensl. CBOMCTBA QYHKIIUM, HEMPEPHIBHBIX HA CETMEHTE: OTPAHUYEHHOCTbD, CYIIe-
CTBOBaHHE HaHOOJIBIIET0 U HAUMEHBIIET0 3HAYEHUH, TPOMEXYTOUHbIE 3HAUECHUS.
Touku pa3pbiBa, UX Ki1accuuKamus.
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JAudppepennuaibHoe ucuuciaeHne pyHkuuii oqHoi nepeMenHoi. [Iponssoausie
OCHOBHBIX JIeMeHTapHbIX QyHKIMHA. [Ipon3BoaHas ciaoxHol GpyHkuuu. [Iponssoa-
Has (QYHKINH, 3aJJaHHON mapamerpuyecku. Juddepennman GyHKINH, €ro reoMeT-
PHUYECKUI CMBICI U UCTIOJIb30BAHUE JUISl TPUOIMKEHHBIX BBIYUCICHUH.

[IpaBuiio JlonuTans u ero UCrosib30BaHUE Ul PaCKpbITUS HeolpeneaeHHocTel. Me-
ciieioBaHue (QYHKIUH € IIOMOLIbIO POU3BOHOM: HaX0XKIEHUE €€ SKCTPEMYMOB,
HanOOJIBIIET0 ¥ HAMMEHBILETO 3HAYCHUH Ha 3aJaHHOM OTpe3Ke. ACUMITOTHI rpadu-
ka ¢pyHkuuu. OOmias cxeMa IOJIHOTO MCCIEe0BaHus (PYHKLUHU U IOCTPOCHHUS €€ Irpa-
duxa.

DYHKIHMN HEeCKOJIbKHMX NMepeMeHHbIX. O0iacTh onpenencHus, JMHUA YPOBHS, Ipe-
JIeJ1 ¥ HETIPEPBIBHOCTD (DYHKIIUU HECKOJIBKUX MEPEMEHHbIX.

Yacrtuele npousBoanble. [lonueiii nuddepennuan. [IponsBoanas mno HampapiIeHHIO.
I'paguent. KacarenpHas MI0CKOCTh U HOPMaJIb K OBEPXHOCTU. MeTo/1 HAMMEHBIINX
KBaJIpaToB JIsl 00pabOTKU SKCIIEPUMEHTANIBHBIX TaHHBIX.

3-i c e M ecCcTPp

HNuTerpanbHoe ucunciaenne. OCHOBHbBIE METO/Ibl UHTETPUPOBAHUS: HEMIOCPEACTBEH-
HOE UHTETPUPOBAHUE, METOJ MOABEACHUS MO/ 3HAK nuddepeniuana, MeTo] 3aMeHbI
MepeMEHHOM, METOJT MHTErPUPOBaHUs 110 YacTsiM. KomruiekcHblie uncna. Anredpan-
yeckas opMma 3arucu KOMILUIEKCHOTO uncia. Moaynb u apryment. JlelicTBus Haj
KOMIUICKCHBIMU YHcIIaMu. TpUrOHOMETpUYecKas M IoKa3aTeabHas GOPMBI 3aIHCH
KOMIUIEKCHOTO yncna. @opmyiia Myaspa-Jlamuiaca. Muorounensl. Pasnoxxenue MHO-
ro4icHa Ha JIMHEHHbIC U KBaJpaTHbIE MHOXKUTENIN. IHTErprpoBaHue palOHaAIbHBIX
npob6eii. Tunsl mpocTeimux apodeit u ux uHTerpupoanue. lHTerpupoBanue paruo-
HaJBHBIX poOel METOA0M Pa3oKEeHHs Ha mpocTeime apoou. UuterpupoBanue
MPOCTEHIINX UppAMOHANBHBIX PyHKIMNA. MHTerprpoBaHHEe TPUTOHOMETPHUYECKHIX
GyHKIUH, yHUBEpCaTbHAS TPUTOHOMETPHUYECKas MOJICTaHOBKA. Beraucienue omnpe-
JENIEHHOTO UHTEerpaja ¢ momolinsio hopmynsl HetoTona-Jleitbnuna. 3amena nepe-
MEHHOU B ONPENeNICHHOM UHTerpase. IHTerpupoBaHue Mo 4acTsM Il ONIPEACIICHHO-
ro uHrerpaia. [IpunoxxeHus onpeaeneHHOro HHTErpasa: BBIYUCICHHUE II0IAIen
IJIOCKUX (PUTYp, JUIMHBI TyTU KPpUBOM, 00beMOB Tel. HecoOCTBEHHbIE HHTErPaJIbl.
Brruncnenue uHTErpaaoB ¢ 6ECKOHEYHBIMU TPAHUIIAMU M MHTETPAJIOB OT Pa3pbIBHBIX

byHKIHUH.

JAu¢pdepenunaibabie ypaBHEeHUsA. Y PAaBHEHHUS C Pa3IeiIOMIMMUC IEPEMEHHBIMH,
OJTHOPOJIHBIE U JINHEHHbIe ypaBHeHUs 1-ro nopsaka. Auddepenunanbupie ypaBHEHUS
2-ro nopsnka. [Ipocreiimue ypaBHEHUs, JOITyCKAIOIINE TOHKEHHE Topsiaka. JIn-
HeitHble TuddepeHIanbHble ypaBHEeHHs 2-T0 nopsaka. JInHelHble 0JHOPOAHbIE U
HEOJIHOpOAHbIE YpaBHEHHUsI. JInHelHbIe nuddepeHnanbHbe YpaBHEHHSI C TOCTOSH-
HbIMU K03 urmentamu. Pertenne oqHOPOAHBIX U HEOJHOPOAHBIX AU depeHnans-
HBIX YPaBHEHHUH ¢ NOCTOSSHHBIMU KO3 (UIIMEHTaMH € TIPaBOM YaCThIO CHEIMAIbHOTO
BHJIA.

Psanwl. Yucnosele psaasl. CxoguMocTs U cymma psiia. OCHOBHBIE CBOMCTBA CXOs-

muxcs psanos. HeobxoauMoe ycioBHe CXOAUMOCTH 3HAKOIOJIOKUTEIBLHOTO ps/a.

Teopemsl cpaBHenus. [Ipusnaku JJanambepa, Komu. 3nakouepeayrommecs pssl.
[Tpusznak JleitOnuna. Ilonstue o pynkuuonansHoM psije. Crenennsie psabl. MHTEp-
BaJI U paanyc cxoauMocTu. Pasnoxenue Gpynkiuii B psa Teiinopa u B psi1 MakiiopHa.
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Kpartnble, kpuBoJIMHelHbIe H NOBEPXHOCTHBIC MHTerpajabl. /[BoiHON MHTErpai,
ero cporcrBa. MI3MeHeHue nopsika UHTErpupoBaHus. BeluncieHre ABOMHOIO MHTE-
rpajga CBEAECHHMEM K IOBTOpPHOMY. TpOHHOW HMHTErpajg U €ro BBIYUCICHHE. 3aMEHa
IIEPEMEHHBIX B KpaTHBIX MHTerpanax. KpuBonuHEWHbIE MHTErpajbl U UX BBIYMCIIE-
Hue. [IoBepXHOCTHBIE MHTETPAJIbl U UX BbIUUCIEHUE. [IpriioskeHns KpaTHBIX, KPUBO-
JIMHEHHBIX U IOBEPXHOCTHBIX UHTEIPAJIOB.

11

OCHOBBI TEOPUH BEPOSITHOCTEN M MaTeMaTH4YeCKO#i craTucTuku. O01mme npaBuia
KOMOWMHATOPHUKH: MPABUIIO CYMMBI, IPaBWIO Mpou3BeAeHus. PasMenienus, nepecra-
HOBKH, codeTanus. CiayuaiiHble cOOBITUS M onepaluu HaJl HUMHU. HecoBmecTHbIE co-
obiTus. [lonHas rpymnmna nonapHo HeCOBMECTHBIX coObITUH. Kiaccuueckoe onpenerne-
Hue BeposTHOCTH. CBOMCTBA KJIACCHMUECKON BEPOSITHOCTH. Y CIOBHAs BEPOATHOCTb.
®opmyia nojgHou BeposTHOocTH. Popmyina baiieca. [loBTropHble ncnbiTaHus. buHo-
MuanbHOe pacupenenenue. Popmyna bepryum. HauBeposrtHeiilnee 3HayeHue 4yuc-
na mosBiieHus coObiTus. JlokanpHas Teopema Myaspa - Jlammaca. Pacnpenenenue
[Tyaccona. IlomunomuansHoe pacrnpeaenenue. CiyvaitHas BenuunHa. OyHKIMs pac-
npenenenus. CpoiictBa (yHKIMM pacnpeneneHus. JMCKpeTHble W HeNpepbIBHbIE
ciydaiiHble Benu4uHbl. [IIOTHOCTH pacmpenenenus, e¢ cpoiictBa. HopmanbHblil 3a-
KOH pacnpeneneHusi. HeszaBucumbie ciydaiiHble BeIMYUHBI. YHCIOBBIE XapaKTEpH-
CTHKH CIy4YaillHbIX BeJIWYMH. MaremaTuueckoe okuaaHue, e¢ cpoiictBa. Koahdumm-
€HT KOppeisuuu, ero cBoiicrBa. OCHOBHbIE MOHSATUS MaTEMaTUYECKONW CTATUCTUKHU:
BBIOOpOYHAsI COBOKYITHOCTb, T€HEpaJbHasi COBOKYITHOCTh, TIOBTOPHAs BHIOOpKaA, Oec-
MIOBTOpHAsi BbIOOpPKA, OTHOCHUTENIbHBIA IOKa3aTelb BbIOOpkU. Ommbka penpe3eHTa-
TUBHOCTH. ['eHepanbpHas cpenHss, BbIOOpOUYHas CpeiHssl. YCTOMYMBOCTh BBIOOPOY-
HBIX CpelHuX. /loBepUTenbHbIE NHTEPBAJIbI 1JIs OLIEHKH MAaTEMATUYECKOTO 0KHIaHUS
HOpMasbHOTrO pacrpezaeneHus. OLeHKa BEpOSTHOCTH (OMHOMHUAIBHOIO paclpeese-
HUS) IO OTHOCUTEIBHOM yacToTe. CTaTucTUYecKoe pacrpeenenue Boioopku. [lomnu-
I'OH 4aCTOT, TUCTOIPaMMa 4acToT
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6. CamocTosiTesibHAsI padoTa CTYAEHTOB MO JUCHHUILIUHE

CamocTtosTenbHass paboTa CTYJEHTOB oOpraHmsyercsi B cooTBeTcTBUU ¢ «[lomokeHueM 1o
OpraHH3aIlK CaMOCTOSATEIHHON PabOThI CTYJCHTOB Ha Kadeape» cleayomuM o0pa3om:

- Ha TEPBOM MPAKTUYECKOM 3aHSATUU
PYKOBOJUTENIEM OTHX 3aHATHH MJAlOTCS MOAPOOHBIC TMOSCHEHUS O TPUHATOM B YHUBEPCHTETE
«ITonoxxeann 06 arrecranuu ctyaeHtoB I[THTY» u «Permamente OasIbHO-PEUTHHTOBON OICHKH
y4eOHOI e TEILHOCTH CTyIeHTa 1o Kadenpe «Briciias MaTemMaTukay;

- opraHusyercs BbIada Ha Kadenape
CTYJIGHTaM 3aJlaHui MO0 HHAMBUAYaJIbHbIM TUIOBBIM pacueram (UTP)ue mo3gHee, yem B TeueHHe
MEPBBIX JIBYX HEEINb C Hauaiaa CeMecTpa;

- B KOHIIE KQXXJIOTO MPAKTUUYECKOTO 3aHATHS CTYJIEHTAM BBIIACTCS JOMAIIHEE 3aJjaHue, BKIIOYas B
HEro 3a/laud M3 BapuaHTa CTYJEHTa MO €ro HHAMBUIAYAJbHOMY THUIIOBOMY pacyeTy; B Hadaie
CIIEYIOIIEr0 3aHATUS OCYILECTBISETCS MpPOBEpKa JAOMAIIHEro 3aJaHusi M JaeTCs OLEHKa ero
BBITIOJTHEHUIO, KOTOPAs yYUTHIBACTCS MPHU ATTECTAIINH YISOHOM NeATEeIHbHOCTH CTY/ICHTA;

- Ha KOHCYJbTAIMIX, IPOBOJMMBIX IpEroAaBaTesieM MO YTBEpkKACHHOMY Ha kadeape rpaduky,
KOHTPOJIUPYETCS XOJl BbIMONHEHUs1 cryaeHtamu WTP, a Takke MM oka3piBaeTCs MOMOIIL IO BO3
HUKAIOIIKUM y HUX BOIIPOCaM;

- opranusyercs 3amura HWTP  no
HayaJia 3a4€THO-IK3aMEHAIlMOHHOW ceccuu;

-B Hauase JICKIIMOHHBIX 3aHITHI MpoBepseTcs paboTa CTYJECHTOB HaJl MaTEpPHAIOM MpeIblayIeit
Jlekuu yCTHBIM TECTUPOBAHUEM; OLICHKU 3TOT'0 TECTUPOBAHUS TAKKE YUUTHIBAIOTCS MPH MOABEICHUN
UTOTOB aTTECTAIlUU CTYJCHTOB.

Huxe MPUBCACHBI TCMbI, BBIHOCUMBIC HAa CAMOCTOSATCIIbHY O pa60Ty CTYACHTOB.

N3 kypca djieMeHTapHasi MaTeEMAaTHKA

NeNe . Kou.
Temsbl 3anTHH
n/n 4acoB

MHOkeCTBO AEeHCTBUTENBHBIX uHcen. HaTypanbHele uncna. CBolicTBa HATypalIbHBIX YHCEI.
JleficTBUS  CHOXKEHUs, BBIYWTAHUSA, YMHOXEHHUS, JCJIICHWS  HATypaJlbHbIX  YHUCEI.
1 OtpunatenbHble yrcna. PaimonanabHble M HppallMOHaNbHbIe Yyucaa. [IoHATHE KOMITJIEKCHOTO 2
gyucia. ['eomerpuueckoe n3o00pakeHue NEHCTBUTENBHBIX U KOMIUIEKCHBIX uucend. llopsmok
BBITIOJTHEHHS JIEHCTBHUI B BBIPAXKEHUAX ¢ uMciaamu. [Ipocteie u coctaBHble uncina. [Ipusnaku

JEeTUMOCTH
OObikHOBeHHBIE apoOu. [IpuBenenne npobeii kK HauMEHbIIEMY OOIIEMYy 3HAMEHATEIo.
2 CpaBuenne napobeit. Ilpomopumm u ux cBoiictBa. [ecstuunbsie npodu. IlpeoOpasoBanue 2

JECATHYHBIX Apo0eli B 0OBIKHOBEHHBIC M 00paTHO. [lepuoauueckue
Y HEeTIepUOoIUIeCcKHe IeCATUIHbIe qpoou. OKpyrieHue apodei

3 CreneHb C palnuOHANBHBIM TIOKa3aTeleM W e¢ CBoicTBa. Apu]MeTHUecKHid KOpeHb N-0if

CTETIeHH U ero CBOWCTBA. JlorapudMmel U UX CBOWCTBA. 2
OnHowIeHBl 1 MHOTOWIEHbI. J{eficTBUS HaJl MHOTOYJIeHAMH: PACKPhITHE CKOOOK, IIPUBEIECHHE
MOJOOHBIX YICHOB, BHIHECEHHE OOILEro MHOXKHTEINS 3a CKOOKU. PaznokeHne MHOro4ieHa Ha

4 MHOXUTENIA. POPMYJIbl COKPAIIEHHOI'O YMHOXKCHHSL. 2
bunom Hriotona. AnreOpamdeckue apodu u Toxkmectsa. [IpeobpazoBanue anredpamdecKux
BBIPAKECHUM.
Anrebpanyeckue ypaBHeHHs. KopHu ypaBHeHus. PaBHOcmibHOCTH ypaBHeHHH. JInHelHBIE

) ypaBHEHHsI C OJHMM HEHM3BECTHBIM BWJIA aX = D W ypaBHEHUs, NpU- BOAALIMECS K HUM. 2
Cucrembl JIMHEHHBIX YpaBHEHMH C JIByMS HEW3BECTHBIMH: METOJ TMOJICTAHOBKH, METO]
CIIOKEHHSA

6 KBanparsple ypaBHeHHSA W YpaBHEHHA, IPUBOASIINECS K HUM. MppannoHanbHbe 2
YpaBHEHHUS

7 HepageHcTBa 1 ux cBoiicTBa. PaBHOCWIBHBIE HEpaBEeHCTBA. JIMHEHBIE HEPABEH- 2




cTBa. MeTo NpOMEXyTKOB PELICHHUS HEPAaBEHCTB

[Tonstue dynkmuu. CriocoObl 3amanus QyHkiuu. O6macTk onpeaeneHuss u 00-

8 nacth 3HaYeHUi QyHkimu. JIuHeiinas GyHkuus y=ax+Db, ee cBoiicTBa u rpaduxk. 2
I'paduueckuii crocod penieHns: CUCTEMBI U3 IBYX JTMHEWHBIX ypaBHEHHNA
9 KBagparuunasi, mokazaTtenbHas M Jorapumuyeckas (yHKIHUH, UX CBOICTBA H 9
rpaduKu.
10 [Toka3zarenbHble U Torapu(MUIECKUE YPAaBHEHUS U HEPABEHCTBA. 2
11 | Apudmernueckas nporpeccus. ['eomeTprueckas mporpeccus. 2
OnpeneneHust TPUTOHOMETPUISCKUX (PYHKIHA MPOU3BOJBHOTO yria. O0nacTh
12 | onpenenenus um 00IacTh 3HAYCHUN TPUTOHOMETpUUECKUX (PyHKUUI. OCHOBHBIC 2
TPUTOHOMETPUUYECKUE TOKAECTBA
3HaueHusl TPUTOHOMETpUIeCcKUX QyHKIMi yrioB B 30°, 45°, 60°, 90°, 180°, 270°,

13 | 360°. 3HaKu TPUTOHOMETPHYECKUX (GYHKIMH MO YeTBEepTSIM. UETHOCTh, HEYeT- 1
HOCTB, IEPUOANIHOCTH. DOPMYITBI IPUBEACHUS

14 | ToxxaecTBeHHBIE TPEOOPA30BAHNS TPUTOHOMETPHUUECKUX BBIPAYKECHUI. 1

15 | Ob6patHbie TpuroHomerpudeckue GpyHkuuu. TpuronomeTpuyeckue ypaBHeHUS 2
[Tmanumerpus. TpeyroiabHUK, €T0 BUABI, IPU3HAKA PAaBEHCTBA M NPU3HAKH MO0~

16 | 6ust tpeyroapuukoB. CymMa BHYTPEHHHX YIJIOB. BbicoTa, Mennana, GuccekTpuca 2
B TpeyrojabHUKe. [IpsMoyronbHblii TpeyroasHuk. Teopema [Iugaropa

17 Buapl ueTbIpexyronbHUKOB: MPSMOYTOJIbHUK, HapajjiesorpaMm, poMo, KBajapar, 5
Tparenus (onpenenenue, cBoictsa). ®opmMyiisl omaznei 3Tux Guryp

18 OxpyxHOCTb. LleHTpanbHble U BIUCaHHbIC yriibl. CBOMCTBA BIMCAHHBIX U OIH- 9
CaHHBIX TPEYTOJILHUKOB. [|JInHA OKPY)KHOCTH M TUIOIIAAb KpyTa.

19 Crepeomerpus. OOBEMBI U IJIOLIAM TOBEPXHOCTEH TEJ: MPHU3MBI, apauieienu- 2
nejia, MUpaMuIbl, IUJIHHIPA, KOHYyca, cepsl, mapa

HUTOI'O: 36

JIUTEPATYPA

1. BaraeBa M.T. [IpakTukyM 10 37€MEHTapHOM MaTeMaTHKe JUIsl yUaIMXCsl IIKOJ U CTYIEHTOB. —
I'posnsrit: UITL[ TTHU, 2004.
2. MopakoBuu A. I'. Anrebpa u Havana ananusa. 10-11 ki1.: Yue0. ans omeoOpa3oBar. yupexie-
Hui. — M.: MHemo3suna, 2000.
3. MopakoBuu A. I'. Anrebpa u Havana ananmmsa. 10-11 xon.: 3agauHuK Ui omeoOpa3oBart.
yupexaenuii. — M.: Muemo3suna, 2000.

4. CamnpoB A. A. Marematuka. KpaTkuii cnpaBoYHMK JUIsl yHaluXcsl KO U CTYJEHTOB. — ['po3-
weri: UL I'THHA, 2005.
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N3 kypca «MaTemaTuka

N3 pazgena «/IudPepenuunanbHoe ucunciaeHue QyHKUMNA HECKOJIbKUX NePeMEHHbIX:
npuMeHenue auddepeniuana K npuOIMKEHHBIM BHIYUCICHUSIM.

N3 pa3nena « MHTErpajibHOE HCHHCTICHHUE»:
IpUOJIMKEHHOE BBIYMCICHUE ONIPEISICHHBIX HHTErPAJIOB.

N3 pasznena «luddepeHunanbHbie yPABHEHUD:
cucTeMbl JU(QepeHINaIbHbIX YPaBHEHUH; HOpMaJIbHAs CHCTEMa; METOJl MCKJIIOUEHHs pEIICHUs
cucremMbl AU epeHnnanbHbIX YPaBHEHUH.

N3 pa3nena «OCHOBBI TEOPHH BEPOSITHOCTENH M MATEMATHYECKON CTATHCTUKU»:
HOPMHUPOBAHHAS CTy4aifHasi BEIMYMHA; 3aKOH OOJIBIINX YHCEN; HepaBeHCTBO UeOkIieBa. Teopema
Yeonimena; Teopema bepnyinu, Teopema Mapkosa; Teopema [lyaccona; Murerpanbhuas Teopema
Myagpa — Jlannaca.

7. ®OHIBI OLIEHOYHBIX CPEICTB

1. ITonoxeHne o KypcoBBIX IK3aMeHax M 3a4e€Tax B [ pO3HEHCKOM rocy1apcTBEHHOM HE(PTSIHOM HH-
cruryte.— ['po3usrii, UL I'THU, 2007.

2. [TonoxxeHne 0 6ATEHO-PEUTHHIOBOI cUCTeMe OleHKH AesTenbHocTy cTyaeHTa.— UIIL ITTHTY,2014.
3. PernamenT OayibHO-PEHTHHIOBOM OIICHKH y4eOHOM AEATEIBHOCTH CTyIeHTa Ha Kadenpe «Bric-
mas mateMatukay, 06.02.2014.

4. TTomosxeHre Mo OpraHU3aIMH CAMOCTOSTENIFHON pabOTHI CTYIEHTOB Ha Kadenpe.

5. Ucaea JI. M. COOpHHK aTTECTallMOHHBIX 3a/IaHUM 1O Kypcy «Bpicmas MaTemMaTnka sl Crieiu-
asnbHOCTEN: «[IpOMBIIITIEHHOE U IPaskJaHCKOE CTPOUTENBCTBOY, «I'OpOACKOE CTPOUTENIBCTBO U XO-
35UCTBO», «IIpOU3BOACTBO CTPOUTENBHBIX MATEPUAIIOB, U3IEIUN U KOHCTPYKIUI», « Terora3o-
CHa0KEeHUE U BEHTHIIALUY, « DKCIIEPTU3a U YIIPABICHHUE HEJIBUKUMOCTbIO». — I'po3Hbiif, ML
I'THH, 2008.

6. O6pas1bl SK3aMEHAIMOHHBIX OUIIETOB.

7. IlepeueHb TEOPETHUECKUX BOIIPOCOB, BHIHOCUMBIX Ha 3K3aMEH.

8. O0pa31ibl BOIPOCOB, BBIHOCHUMBIX HA 3a4ET.

9. 3amanus AJIs BBIOTHEHUS MHAWBHYaJIbHOTO THIIOBOTO pacueTa

OO0pa3ubl BONPOCOB, BLIHOCHUMbIX HA aTTECTALMIO cTyz[eHTOBHEPBHﬁ

CEMECTP

O0pa3ubl BONPOCOB, BBIHOCHMBbIX HA PY0OeKHYIO aTTeCTAlHI0

1-1 pyOe:xxHasi aTTecTalUsA

[X1 — 3% +3%s = 9;
1. Pemuth cuctemy ypaBHEHHH ] IX +2%x —x =-8;

1 2 3
[xl + 2X3 =-3.
e

2. Jlanwt koopauHaThl Touek:A4(2, 0, 1), B(-3, 2, 1), C(4, 2, 0)Haiitu AB- AC, ABx AC.
3. YIpocTuTh BEIpaKEHUE:! (3? - 417 + 5k) x (2? + 6} — k).

2-51 pyOexHasi aTTecTanus
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1. Jansl Touku Ha Tiockoctu A(2; 5), B(7; 6). CoctaBuTh 00I1Iee ypaBHEHHE MIPSMOH, TIPOXOISAIIEH

4yepes3 3TU TOYKHU, IIPUBECTH €TI0 K BUJlY YPaBHEHHUS B OTPE3KAX U IIOCTPOUTD NIPSMYIO.

2. TlpuBectu oOIIIee ypaBHEHHE KPUBOW BTOPOTO MOPSIIKA X2 + 2y2 —2X+4y =10 K KaHOHUYECKO-

MY BHUAY U IIOCTPOHUTH €€ CXEMATUUCCKHU.

3. Haiitu npenensr: 1) lim 2X° +5x +1 2) lim SIN5X

x—o Ix3 + x+10 x>0 2X

Teopeanecmde BOIIPOCHI, BLIHOCUMbBIC HA 9K3aME€H

JInneiinas anreﬁpa, 3JIEMECHTBI BEKTOPHOI'0 aHAJIN3Aa, AHAJIUTUHYIECCKAS T€EOMETPUA

Boo~Noo Ok~ wdE

11.
12.

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

20.
21.
22.
23.
24,
25.
26.
217.
28.

29.
30.
31.
32.

33.
34.

0.

OcCHOBHBIE CBOIMCTBA ONpeAeIuTENCH

BriBoa hopmyn Kpamepa amst pemieHus: cucTeM JTMHEHHBIX ypaBHEHUN

Merton ["aycca pelieHust CUCTeM JIMHEHHBIX YPaBHEHUN

MaTtpuyHblii cr10co0 pelIeHus: CUCTEM JIMHEUHBIX YpaBHEHUM

BriBoa hopMyIibl B KOOpAUHATHOM (opMe IUIsl CKaJIsIPHOTO IPOU3BEICHUSI BEKTOPOB
BriBoA yc0BuUiA MapaIeIbHOCTH U YCIOBUS NEPIIEHIUKYJISIPHOCTH JBYX BEKTOPOB

BriBog hopmysibl B KoopauHaTHON OpMeE 111 BEKTOPHOIO MPOM3BEACHUS BEKTOPOB

BriBog opmyssl B KoopanHATHON OpMeE Tl CMELIAHHOTO IPOU3BEACHUS BEKTOPOB

Jnuna BexTopa (BeIBOJ (OpMYJIIBI B KOOPAWHATHOH Qopme)

BriBog ypaBHEHUS MPSAMOi, MPOXOAIIEH yepe3 3aJaHHyI0 TOUKY NepHeHIUKYISIPHO HOPMAaJIbHO-
MY BEKTOPY IIPSIMOM

BrIiBoj 00111€TO YpaBHEHUSI IPSIMON  Ha TUIOCKOCTH

BriBog ypaBHEHuUs NMpsIMOii, MPOXOASIIEH Yepe3 3aaHHyI0 TOUKY HapajulebHO HAIIPABISIOMIEMY
BEKTOPY NPSAMOI

BriBOZ ypaBHEHHUS IPSAMOI, IPOXOIALIEHN YepPE3 ABE 3aJaHHbIE TOUKU

[lepexon ot ogHOM (HOPMBI ypaBHEHUS MPSAMOM K APYTor hopme

BbIBOJ KaHOHUYECKOTO YPaBHEHHSI OKPY>KHOCTH

BbIBOJ KAHOHNYECKOTO YpaBHEHUS IIJIUIICA U €T0 aHATIN3

BbIBOJ KaHOHNYECKOTO ypaBHEHHsI THIIEPOOIIBI M €T0 aHaJIN3

BBIBO/T KAHOHUYECKOTO ypaBHEHUS MapadoIIbl U eTo aHaIH3

YpaBHEHHE MJIOCKOCTH, MPOXOAIIEH depe3 3aJaHHYI0 TOYKY MEPIEeHIUKYISIPHO HOPMaJIbHOMY
BEKTOPY (BBIBOJ).

OO1ee ypaBHEHHE INIOCKOCTH, YpPaBHEHHE IIIOCKOCTH B OTPE3KAaX; MOCTPOCHUE INIOCKOCTH

Yron Mexay AByMs IJIOCKOCTAMU

VYcoBus napajuiebHOCTH U YCIOBHE MEPIIEHANKYIISIPHOCTH JIBYX IIJIOCKOCTEH (BBIBON)

VYcioBue nepeceueHus Tpex MIOCKOCTEN B OJHOM TOUKe

YpaBHEHHE MIIOCKOCTH, TTPOXOAIIEH Yepe3 TpH 3a/laHHbIe TOUKH (BBIBOJ)

Kanonnueckue ypaBHeHHsI IPSIMOI B TPOCTPAHCTBE (BBIBON)

[TapameTpuueckue ypaBHEHHs IPAMON (BBIBOX)

VYcnoBus napanienbHOCTH U YCIOBUE NMEPIEHIUKYISPHOCTH MIPSIMBIX B IPOCTPAHCTBE

Yros Mexay IpsIMOU U TUIOCKOCTBIO. Y CJIOBUE NMAPAJUIEIBHOCTH U YCIOBUS NIEPIEHINKYJIIIPHOCTH
HPsIMOM M INIOCKOCTH

Touka nepeceveHrs IPSIMOH 1 MIOCKOCTH (BBIBON)

Oouiee ypaBHEHNE TOBEPXHOCTH. BBIBOJ| ypaBHEHNS chepbl

Hunuaapuyeckre MOBEPXHOCTH: ONPEAEITICHHE, IUTMIITHIECKUNA WITHHAD

OnHOMONOCTHBIN U IBYNOJIOCTHBINA TrunepOoiaonasl. VX ypaBHeHHs 1 aHATTN3

IIpenen u HenmpepbIBHOCTH PYHKIIUM
[penen gyHkmmy mpu X —>+00, X ——00, X —> Xo
Beckoneuno maneie pynknuu. OrpaHndeHHble GyHKIUH. beckoHeduHo Oomnbiiue QYHKIHMH M UX
CBSI3b C OECKOHEUHO MaJIBIMH (DYHKIIUSMH
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35. OcHOBHBIE TEOPEMBI 0 IIpeeiax. PackpriTre HEONpeAeICHHOCTEH BUaa

olo

o0
o0
sin x
36. Ilepsblii 3aMedaTenbHbIH npeaen Gpynkmqun Y = —— TP X — 0
X

37. Tlpenen nocnenoBaTenbHOCTH. BTopoii 3aMeuarenbHblil penen. HatypanbHble torapugmel.
38. CpaBHeHHe OecKOHEUHO MaNbIX (GyHKIMIA, DKBUBaNICHTHBIC QyHKIMKA HenpepbhlBHOCTh (hyHKIINH.
Touku pa3pbiBa u uxX kiaccudukaius. CBOMCTBa HENPEPHIBHBIX (PYHKIIUN

O0pasen caMoCTOATEJBHBIX padoT
1o pasnenam: «DJIEeMEHTHI TMHEHHON U BEKTOPHOH anreOphl, aHAIUTHIECKAsi TEOMETPUS»,

BapuanT Nel
1. Haiiti npousBenenue 4-B uB- A marpuig A=(3 —1], B :(—1 -3 —4J
2 0 1 2

2X1 + X2 + 3X3 =4,
2. PewunTh cucTeMy ypaBHEHHH 4 ¥ +2X2 + X3 =4, a) metonom Kpamepa, 0) meronom 'ayccea.

33Xy +4X%; + X3 =0

3. Jlansl yetsipe Toukn: A(3;2;1), B(2;-1;0), C(4;0;-5), D(-1;2;3). HaiiTu,
MIPUMEHSISI BEKTOPHYIO alireopy:
a) yron ABC;
0) wiomane TpeyroibHuka ABC;
B) 00b&M nupamusl ABCD

4. TlpuBectu ob1iee ypaBHeHHe NpsAMOil 3Xx —4y +1=0 K BUIy B «OTpE3Kax» U
MIOCTPOUTH €€.

5. [IpuBecTu oO11ee ypaBHEHHE KPUBOIl BTOPOTO MOpsAKa
3x% +2y2 +6x+ 4y -1=0 K KAHOHMYECKOMY BUIY U IOCTPOUTH €¢.

Oo0pa3zen 3aganusl, BBIHOCUMOI'0 HA 3a4€T

1. CkansgpHoe u BEKTOpHOE ITPOU3BEIECHUS BEKTOpOB. X onpenenenus, cBoicTaa.
{le — X2 + X3 = 4;

2. Pemuth cucteMy ypaBHEHUH {3X; + 2X, + 2X3 =1;
X{ — 2%y + Xz = 2.
3. IpuBecTu oblee ypaBHEHUE KPUBOH BTOPOrO HOPsAKA X2 +2y? —2X+4y =10 K KaHOHHIECKO-

My BUAY U IOCTPOUTH €€ CXECMATUUCCKH.

4. Haittn ipenensr:1) i, X2 —4x+3. 2) lim 2% 3) lim x°+2x+1. 4) lim sin?5x.
x>3  9—x? x—»4 X—4 x—0 43 + 3X + 2 x>0 4x2
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BTOPOI CEMECTP
Oﬁpa3m>1 B()leOCOB, BBIHOCHUMBbIX HA pyﬁemnym aTreCcranmui

1-a pyOe:xxHasi arrecTanus

1) Haiitu npousBoaHbIe yHKIWMIA: 1) y =5x* + -2 ——14 +3, 2) y=cos* 2x, 3) y=x% e,
3/\,2 X
X

4) xy? + x? +y? =0.

2-51 pyOe:xxHasi aTTecTALMA

: . X
1) Haiit yacTHBIC MPOU3BOHBIC CICAYIOMNX QYHKIUMA: a) Z = j_ » 0)z=sin’; B z=xhy,
y y

2) Haiitu rpaaueHt QyHKIUn Z :ig B Touke M (16;4).
y

TeopeaneCRue BOIIPOCHI, BLIHOCUMbIE€ HA IK3aM€H 110 KYpPCy MaTEMaTHKa

JAu¢depennuaibHoe ucuncaeHne PyHKIUI 0JHON NepeMeHHOH

[TonsaTHe Mpon3BOAHON GYHKINH, €& MEXaHUYECKUI U TE€OMETPUIECKUN CMBICIT.
Juddepenunan GyHKIUHA U €r0 TEOMETPUIECKUI CMBICTT
IIpon3BoiHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHH.
[TpaBuna quddepeHunpoBanms.
[TpousBonHas cioxHON QyHKIMH
JuddeperurpoBanue 3aJaHHBIX B TApaMETPUIECKON U HESIBHOU opme
Teopembr ®epma, Pois, Jlarpanxka, Komm, Jlonurans
HeoOxoaumble 1 1ocTaTOUHbIE YCIOBUS Bo3pacTaHus (yObIBaHUS) QYHKIIUH.
MaxkcuMyMbl 1 MUHUMYMBI (PYHKLIUT

. [lopsimok nccnenoBanust GyHKIMH C TTOMOIIBIO TIPOM3BOIHON M MOCTPOCHUS eerpaduka

@OyHKIHHN HECKOJIbKHX MePEeMEHHBIX

CoNoOA~RWNE

[EEN
o

11. O6nactb omnpeneneHus, JTMHAN YPOBHS (PYHKIIUH JBYX EPEMEHHBIX.

12. Tlpenen u HEMPEPHIBHOCTH (HYHKIMH JBYX NEPEMEHHBIX.

13. Yactubie npousBogabIe. [lomablii quddepeniman.

14. DxctpemyM (QYHKIUU ABYX NepeMeHHbIX. Haubonblnee 1 HauMeHblllee 3HauUeHUs: QyHK-
IIUM JIByX TIEPEMEHHBIX B 3aMKHYTON 00JIaCTH.

15. IIpousBonHas mo HampasieHuto. I'paguent. KacarenbHas IIIOCKOCTP M HOpMallb K I1O-
BEPXHOCTH.

16. MeTo HaMMEHBIINX KBaIPATOB I 00paOOTKH SKCIIEPUMEHTATBHBIX JaHHBIX.

Oo0pa3en MHAUBUAYAJIbHOI0 TUIIOBOTO pacuyéTa

|. HatiTu mponsBoiHbIE QYHKIINN:

3 2
1)y:5x4+_2+ﬁ/x7—7+92; 2) y=(x*+1)-cosx;
X Jx
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N
3) y= :
)Y Jx+3

5) y=3In(x? +1) +sin* x

Ny=x2-Inx, Y'=7?;

9) X2+ y?=sin(xy);
(m sinx)

x11) y=Intg| —+ —|;
\

2 )

4) y — ex2+3x+4 ’ yr(z) _?;

6) f/ JJarctg2x ;
8) J t Yx—=?;
| y= ,
| (t+2)?
10) y = (t9x)*;

\/’X_-I-_7-(X—3)4

(x+2)°

*12) y =

|. Haiitu yka3zaHHbI€ Npeeiibl, UCIOb3Ys HpaBuiio Jlonurans:

_ AX? +7X
1) lim

X—>00 2X — ﬁ + 5
3) lim ctgx ;

x—>0\ X)

X2
) lim_—
x—>01— C0S 6X
4) lim cosxIn(m —2x).

x—>52 -0

Il. TIpoBectu mosHOE MccaenoBaHue PYHKIUN U TOCTPOUTH UX TPAPUKH:

2

(x-1)2

Ny=

2) y=x+e™*,

Oo0pa3en IK3aMeHALIMOHHOT0 O1JIeTa

1. IlepBooOpa3Has. HeonpeaeneHHblii UHTETPaAl U €ro CBOMCTBA. Tabiauia HeonpeaeacH-
HBIX UHTETpaioB. HemocpencreenHoe I/IHTerI/IpOBaHI/IG.

2. Haittu unrerpaisr: 1) J-( X2 — 2 +\/— |dX; Z)Ixcos Xax; 3)I

4) 2 % 5) dx.

2
X

%L

1

P — N
B ) ©o

dx.
Bbx +16

+00

o dx
4. BBI‘-II/ICJ'II/ITB HCCO6CTBCHHBII/I I/IHTCI‘paH NnIn yCTaHOBI/ITB €ro paCXOI[I/IMOCTBZ j .

5. Pemmts muddepennranbable ypaBHeHus: 1) (1+ eX) yy' =¢€X, y(0) =1; 2) y - X Y.

3) V+x2y=x% 4)y'+2y

y X

=X? +2.
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TPETUMA CEMECTP

O0Opa3ubl BONPOCOB, BLIHOCHMbIX HA PY0esKHYI0 aTTeCTAIHI0

1-s pyOe:kHas aTTecTaunus

o |3 2 3 | . .2 . =2X , .
Haiitu cnenyromniyie HHTETrpabl: a)_[ Nainli _ —3ldx; 0) Ism 4xdx;B) |xe “dx;r)
X3 4X3 .
3
J‘ dx _
ol+tVx+1
2-51 pyOe:xkHasi aTTecTALNS
Pemmmts muddepennpanbable ypaBHEHUS:
v+3.
a) = ) 0) :y2+_¥+; B) - = 3,0 - 4+ = —
. S 4 X' 2y 3x YTy 6y x 1
Yy 2 y 2 X

Teopernyeckue BONPOChI, BBIHOCUMbIE HA IK3aMEH 110 KYpPCy MaTeMaTHKAa
HHTerpajibnHoe ucuucjeHue PyHKIUiA 0HOM NepeMeHHOo

1. Ionsatue nmepBooOpa3Hoi. HeonpemeneHHbII WHTETpal B ero cBoicTBa. Tabiuiia HeompeaeIeH-
HBIX UHTETPaJIOB.

2. OCHOBHBIE METO/Ibl HHTETPUPOBAHMS: HEMOCPEACTBEHHOE MHTEIPUPOBAHNE,

3. Meron MHTErpupoOBaHMS MOIBEACHUEM IO]T 3HAK AU epeHIrana, MeTo1 3aMeHbI IIePeMEHHON
4. VlaTerpupoBaHue 10 YacTsM B HEOIPEIeJICHHOM UHTErpae

5. KommnekcHble uncna. Anredpanueckas Gopma 3aucu KOMIUIEKCHOTO uucia. Moaynb U apry-
MeHT. JleicTBUS HaJl KOMILIEKCHBIMU unciiaMu. Tpuronomerpuueckasipopma 3anucu KOMILIEKCHOTO
qucia.

6. PaznoxeHne MHOTOWIEHAa Ha JIMHEHHBIE W KBaJpaTHBIE MHOXKUTENW. VIHTErpupoBaHUE paIuo-
HaJIbHBIX JIpoOel. Tumnsl npocTelmux qpodeit 1 UX HHTErpUPOBaHUE.

7. VIHTerpupoBaHue palMoOHAIbHBIX JIpoOel METOI0M pa3sioKeHHUs Ha mpocrteiiue apoou. Mure-
IpUpPOBaHKE NPOCTEHIINX UPPALIMOHAIBHBIX (DYHKITUI.

8. MHTerpupoBaHue TPUTOHOMETPUYECKHX (YHKLUH, yHUBepcalbHas TPUTOHOMETpHUYECcKas MOJ-
CTaHOBKa.

9. 3amaun, MpHUBOASIINE K MOHATHIO ONMPEAEICHHOro HHTerpana. OnpeneneHHblid HHTETpal U €ro
CBOMCTBA.

10. ®opmyita Herorona-JleiiOHuIa. 3aMeHa TEPEeMEHHOH B OTIPEICIICHHOM HHTETpaIe.

11. ®opmyna HHTErpUPOBAHMS IO YACTSAM JUIS ONPEASIICHHOIO HHTErpaa.

12. TIpuitoskeHUs ONPENeICHHOTO MHTETpalia: BEIYUCICHUE TUIOMAeH TUIOCKUX (pHUTYyp, BBIYHCIIE-
HUE JJIMHBI JyTH KPUBOM, 00BEMOB TeTI.

13. HecoGcTBeHHBIE HHTETpaITBL. VIHTErpalibl ¢ 0ECKOHEYHBIMH TpeAeTiaMi HHTETPUPOBAHHSL.

14. nTerpainsl OT HEOTPaHUYEHHBIX (DYHKITHHA.

JAuddepeHunanbHbie ypaBHEeHUs
15. lucddepennmanbubie ypaBHEHUS: onpeneienue, nopsaaok /1Y, pemenune Y.
16. Iuddepennmanpaoe ypaBHeHUE 1-T0 OpsiaKa: onpeaeseHne; o0Iee H YaCTHOE PEIICHHSI.
17.Teopema cymiecTBOBaHHS M €AMHCTBEHHOCTH pemenus ais Y 1-ro mopska.
18. IV ¢ pa3aenstomuMucs epeMeHHBIMU: ONPEACTICHIE U MTOPSIOK PEIICHHUS.
19. Oxgnopoansie 1Y 1-ro nopsaka: onpezencHue 1 MopsAa0K PeLIeHHUs.
20. Jluneitapie /1Y 1-ro mopsinka: omnpeneneHne v MOpsIOK peleHusl.
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21. TuddepennumanbHble ypaBHEHUS 2-TO MOPSAIKA: ONpeesieHHe, BUI O0IIEero peleHns; TeopeMa
CYIIECTBOBAHMS U €IUHCTBEHHOCTH PEIICHUSI.
22. TIpocreiiue ypaBHeHHUS, TOMYCKAIOLIHE TOHMKEHUE MTOPSIKA:

=f(x), y=1fXxy, y=

f(y,y).

23. Jlunetinsie 1Y 2-ro mopsiika: HEOJHOPOIHBIC U OJJHOPOIHBIC ypaBHEHHS. Teopema cyIiecTBo-
BaHUS U €IMHCTBEHHOCTH PELICHHS
24. JIunerinbpie omHOpoaHbIe JIY 2-ro mopsiaka: TeopemMa 0 CTPYKTYPE €ro PEeIICHHs

25. Heonnopoausie nuHeiHbie 1Y 2-ro mopsiaka: TeopemMa 0 CTpYKType OOIIero perieHus

26. Jluneiinsie ogqHopoaHbIe /1Y 2-ro mopsaka ¢ HOCTOSHHBIMU K03 duimenTamu. XapakTepucTu-
YECKOE YPaBHEHUE U CTPYKTypa OOLIEro peleHus
27. Jlunerinbie HeomHOpOAHBIE JIY 2-r0 mopsaKa ¢ TOCTOSITHHBIMU KO3 GUITUSHTAMH CO CTIeIIAaTh-

HOH MPAaBOX YaCThIO

28. Meto BapHaIiy POU3BOJIbHBIX TIOCTOSIHHBIX (MeTOA Jlaepanoica)
29. Cucremsl 1uddepeHnnanbHbIX ypaBHEHUH. MeTo1 HCKITIOUEeHUS PEIIEHUS] CUCTEMbl ypaBHEHUN

Panwl

30.Yucnossie psiabl. OCHOBHBIC MOHATHS M CBOICTBA YHCIOBBIX PsIOB. Psia reomeTpuyeckoii mpo-
rpeccuu. Heo6XxoauMplii MpU3HAK CXOAUMOCTH YUCIOBOTO psna. ['apMoHMUeckuii psi.

31.I[OCT21TO‘-IHI)I€ IMPHU3HAKHU CXOJUMOCTH 3HAKOIIOCTOSAHHBIX PAAOB: IMIPU3HAKHW CPABHCHUS, IPU3HAK

Hanambepa, pagukaabHbld 1 UHTETpalIbHbIN npu3Haku Komy.

32.3nakouepenyromuecs psanasl. [Ipusnak JleliOHua. AOCOMIOTHAS W YCIOBHAS CXOJAUMOCTH YHC-

JIOBBIX PAOOB.

33.Crenennsbie psiibl. CXOIUMOCTh CTETIEHHBIX PSAIOB: TeopeMa AOersi, HHTepBal U Paiyc CXOIu-

MOCTH CTCIICHHOI'O psaa.

34.Psn Makiiopena. Paznoxenne gpynkuuii B psig Makiopena

O0pa3en 3agaHus A8 UHIMBUAYAJIbHOT0 THIIOBOI0 PacyéTa

mo pasaenay ((I/IHTeraJIBHOC HCYHUCTICHHUEC»

BAPHUAHT Ne 1

HeonpeneseHHbIin OmnpenesieHHbI HecoOcTBeHHBIN
HHTerpaJj HHTerpaJ HHTerpaJ
WHuTerpupoBanue NoJBeiIeHUEM HenocpencrBennoe npumeHenne | MHTerpasnsl ¢ 66CKOHEUHBIMU
I0J1 3HAaK L[I/I(p(bepeHuHana' ¢dopmynbel Hetotona — JleiiOuura: 1) © x2dx

X+1
2x2 +9

1) [2*

dz)j

cos? x

I(1+f)

1 X

npejaenamu: 1) j 1
+ X

I/IHTCFpI/IpOBaHI/Ie IO 9aCTAM:

3) [(4-3x)e*dx

3ameHa MepeMeHHOI: 2)

[zg d
X
N

I/IHTeraHBI C HCOI'paHHUYCH-
HBIMHU ITOABIHTETPAaJIbHBIMU
2

byHKIHAME: 2) J;j\@d_@xﬁ
3 2

WnTerpupoBanue GyHKIMM BUAA

Ax+B y Ax+ B
Vax2 +bx+c  ax* +bx+c

K ‘[,/4+6x X2

[Tnommank miockoit Gpurypsi.
Brraucnauts miomans GUrypsl,
OTPAaHUYEHHOM JIMHUAMMU:

3) y=(x-2)% y=4x-8
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WHTerpupoBaHne paoHaIbHbIX
3(1)yHK2uI/H‘/'I:
X +4X +4x+2
(x+27(x? + x+1)

WNHuTterpupoBanue
UPPaLMOHATBLHBIX (PYHKLIUH:

6) .[ dx
J1-2x —31-2x

Oo0pa3zen 3agannsl, BBIHOCUMOI'0 HA 3a4€T

1. ®opmyna HeroTona-JIeliOHua. 3aMeHa mepeMeHHOM B ONPEICIICHHOM HHTETrpasle.

o a3 2 3 | 4y - .2 . —2X .
2.HaiiTu ciemyromnme HHTETpaIbl: a)f ST o 3ldx; 0) Ism 4xdx;B) |xe dx;T)
3

L Xé\l/X3J 0

3

J‘ dx
1+ﬁ'

0

3.Pemmuts nuddepennmansabie ypaBHEHUS:

y+3 oy 3
a |: i o o . " ] — _
) V= — 0 Vo gt A ) wi2y=dr r) y'-7y+6y=x-1.
X
4. WccnenoBaTh Ha CXOAMMOCTD YUCIIOBBIC PSIIbL: i _nt . ? (1)
n+3 .
YETBEPTBHIN CEMECTP

Oﬁpa3llbl BOIIPOCOB, BLIHOCHUMBIX HA IIPOMEKYTOYHYI0 aTTECTALIUIO

1-a py0Oe:xxHasi aTTecTauus

1. BelYUCINTH ABOWHOIM UHTErpa ixyzdxdy, rre D:0<x<1, 0<y<1

2. TIpeacTaBuTh ABOIHO HHTErpas J' i f (X, y)dxdy B BHIe moBTOpHOTO, ecnu obmacts D 3amana nu-
HUSIMU. D:x?=2-y; x+y=0.

2-51 pyOexkHasi aTTeCTALMA

1. B rpynme 30 cTyeHTOB, cped KOTOPBIX 9 OTIIMYHUKOB. HallTH BEpOSITHOCTH TOTO, YTO CPEIH
0TOOpaHHBIX HayAady 11 cTy/1eHTOB 6 OTJIMYHUKOB.

2. Cnyuaiinas Benuunna X 3anana yHkuueit pacrpeaenenus F(X). Haiitu a) mmotHOCTs Bepo-
stHoctH f(X); 6) matematmueckoe oxxumanue M (X); 6) mucnepcuto D(X); ¢) cpennee kBajapa-

tuuHOe oTKIIoHEeHue © (X) . [Toctpouts rpaduku pyukiuit F(X) u f (X):
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0, mpm x<0

F() =1 mpn 0<x<4

10.

11.
12.
13.

14.

15.

16.

Ll, npu X=>4

Teopernyeckue BONPOCHI, BLIHOCHMBbIE HA IK3aMeH 110 KypCy MaTeMaTHKa
J/{BO¥iHbIE M TPOHBIE HHTEIPAJIbI

JIBoiiHbIe MHTErpasibl.3a/1auu, IPUBOAAIIKE K ABoMHOMY uHTerpany (JAN). Onpenenenne [IU.
Teopema cymecrBoBanusi. Coricta [IU.

Boruncnenue 1BOWHOro MHTErpajia B JEKapTOBBIX KoopAuHaTax. M3MeHeHue nopsjaka vH-
TEerpUPOBAHUS

Brruncnenue JI1 B noasipHbIX KOOpAUHATAX

[Tpunoxxenus J{W: Beuncienue od0bema Telna, MIOMAAn TIOCKOH (UTyphl, MacChl TUIOCKON
MJTACTUHKH, CTATHYECKUX MOMEHTOB MaTEPHAIIbHOW TOYKH, KOOPAMHAT IEHTpa TSIKECTH,
MOMEHTOB UHEPIIHU

Tpoitnbie unterpansl. CBOMCTBA M BHIYUCICHHE TPOHHBIX UHTETPATIOB B JEKAPTOBBIX KOOP-
IuHaTax. BeluucieHue TpoHBIX UHTErPajoB B LHUIMHAPUYECKUX U CPEPUUECKUX KOOPIU-
HaTax

OcHoBbBI TECOPUH BCPOHTHOCTeﬁ U MaTeMaTH4eCKOil CTATHCTUKH

Crnyuaiitapie cOOBITHS, TTPOCTPAHCTBO COOBITHH, anreOpa coObiThil. Kimaccudueckoe ompene-
JieHUe BeposATHOCTU. [IpumeHeHure 371eMEeHTOB KOMOMHATOPUKU K HAaXOXJAEHHUIO BEPOSTHO-
CTH.

I'eomeTprueckue BeposATHOCTH. CTaTUCTHUUECKOE M aKCHOMAaTHYECKOE OIPENEICHUE BEpO-
ATHOCTH, CBOMCTBA YCIIOBHBIX BeposiTHOCTeH. He3aBucUMOCTh COOBITHIA.

VYcioBHas BEpOSITHOCTh, CBOMCTBA YCIOBHOM BEPOATHOCTH. Y MHOKEHHUE U CIOKEHUE BEPO-
arHocTell. Popmyria moaHOU BeposTHOCTH U popmyiia baiieca.

CrnyualiHbple BEIMYMHBL. 3aKOH PACIPENEICHNs JUCKPETHOM, CIIy4aiiHON BEJIMYNHBI, €€ YHC-
JIOBbIE XapaKTEPUCTUKU (MaTeMaTHYECKOE OXKHJIAaHUE, TUCIEepPCHs], CpeHee KBaIPaTUUYHOE
OTKJIOHEHHE), U UX CBOUCTBA.

bunomuansHoe pacnpenenenue u pacnpenenenue Ilyaccona. @yHkus pacnpeneneHus u
IJIOTHOCTh BEPOSITHOCTEN HENPEPBIBHOMW, CIy4allHOM BEJIMYMHBI, €€ YHCIOBBIE XapaKTepu-
CTHKHU.

PaBHOMepHOE u HOpManbHOE pactpeaeneHus. [lonsarus o meroae Monte-Kapio.
HepaenctBo YeObimeBa 1 3akoH 0obInx yncen. LleHTpanbHas npenenbHas Teopema.
JlokanpHas W MHTErpajbHas NpelenbHble TeopeMbl Jlamnaca. Pacnpenenenue ciaydailHbIX
OLINOOK U3MEPEHHUSI.

I'enepanbHas COBOKYHNHOCTh M BBIOOpKa. CIyyallHOCTh M penpe3eHTaTUBHOCTh BBIOOPKHU.
CraTtuctudeckoe pacnpezefieHHe BBIOOPKH, €ro reoMeTpuyeckoe n3o0pakeHue (TMOJUIoH,
rUCTOrpamMma).

OneHka napameTpoB reHepalbHONH COBOKYITHOCTH MO ee BbiOopke. KoHeuHble OlIeHKH TeHe-
paJIbHOM CpeHEN U reHepalbHOIO CPETHEr0 KBaIpaTHUHOTO OTKJIOHEHHUS.

[ToHATHE O HECMEIIEHHOCTH, COCTOATENBHOCTH U 3()(HEKTUBHOCTU OLEHKH Te€HepabHON
CpeaHeN.
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17. loBepurenbHble MHTEPBANbI ISl TapaMETPOB HOPMAJIBHOTO pacnpenenceHus. OueHku uc-
TUHHOTO 3HAUY€HUsI U3MEPSIEMON BEIMUMHBI U TOUHOCTH U3MEPEHUI.

18.TIposepka craTudeckux runotes. [lonsTue o kputepun cornacus x> IloHaTHe o mpocreii-
LIUX CIy4YalHbIX IIPOLECCaX.

Oﬁpa3eu 3alaHud 1Jist THAUBUAYAJbHOI'O TUIIOBOT'0 pacqéTa
Loy

1. I3MeHuTh MOpsIA0K HHTETPUPOBAHUS B IOBTOPHOM HHTETpaJIe 0[ dy I f (X, y)dx.
y

2. TIpeaCcTaBuTb ABOIHOI HHTErpa J’ l f (x, y)dxdy B Buze noBTopHOro, eciu obsacts D 3anana -

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

3. BLIYMCIUTH TPOMHON MHTETPAIL: ”I (XZ +y2+ Zz)dxdydz, V:0<x<3 -l<y<2 -1<z<1.
v

4.BbIUMCINTh KPUBOJIUHEHHBIH HHTETpall A[ (x + y)dxdy, , rae AB —OTPE30K NPAMOH, COeMHSAIOIIEH
B

touku (0; 0) u (4; 2).5.
5. BeUHCIuTh ¢ MOMOIIBIO JBOMHOTO HHTETpaia 00bEeM Teja, OTPaHUUYEHHOT0 KOOPAMHATHBIMU

mockoCcTsIMU X =0, y=0, z=0 u TWIOCKOCThIO X+ Y+ 2z —-1=0.
1. BblYMCIUTH IBOWHON UHTETPa E[xyzdxdy, rae

2. BeIaucIuTh KPUBOJIMHEWHBIN HHTETPAJ J (X% + y?)dx + 2xydy BIOJB Qyr'H KyOW9ECKO Ia-

pabonsl y=x® or Touku A(1; 1) mo Touku B(2; 8).

Oo0pa3en 3K3aMeHALIMOHHOT0 O1JIeTa

0 n
1. HUccnenoBaTh Ha CXOAUMOCTh YHCIIOBBIE PSJIBI: _n! : (-1)
n+3 Z :
n4d n=0 \/ﬁ
o 2" x"
2. HaiiTi 0651aCTh CXOJIMMOCTH CTETICHHOTO PSIJIa: Z >
n=1

3. TIpecTaBuTh ABOIHOI HHTErpal J‘ [[ f(x, y)dxdy B Buzme nmoBTropHoro, ecnu obxacts D 3agana nu-

HUSMU. D:x?=2-y; x+y=0.

4.BBIYUCIUTH KPUBOJIMHEHHBIA HHTErPa J(X + y)dxdy, , e AB— OTPE30OK NPAMOH, COETUHAIONIEN
B

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

5.B xopobOe 6 kpacHbIX U 4 cMHUX KapaHjama. Haynauy u3BnekaroT Tpu kapanaama. Haiitu Bepo-
SITHOCTB TOTO, YTO JBAa UX HUX - KPACHBIE.
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O0pa3ubl AOMAIITHUX KOHTPOJIBHBIX padoT 1 cTyaeHToB 3P0

i ceMecTp
KonTtpoubnas padora Nel

Tema: «JieMeHTHI THHEHHON U BEKTOPHOM alredpbn»

3agaua 1. Pemnte cucTemMy JIMHEHBIX ypaBHEHUI

ﬂ— 2X2 —bxz3 =-12

—2X—-X +3x =7

3 1 2 3

[—X1+X2+X3:4
a) metogom Kpamepa;
0) meTogoMm [aycca.

3agaya 2. lanbl KOOpAMHATHI BepiinH nupamuasIABCD:

A B C D

(2; -1; -4) (3;-3;-2) (13; 1; 6) (10; 3; 4)

Metoaamu BEKTOPHOH aireOphbl BBIMOJTHUTE CIICIYIONTUE 3aTaHHS:

2.1. 3anuimunTe MPOSKIUU BEKTOPOB ABuAC u HaWJIUTE MOAYJIH 3TUX BEKTOPOB
2.2. Onpenenute yroja MKy BeKTopaMHA§>M A_C>

2.3. Haiinure rumomazap rpanu ABC.

2.4. Berauciure 06bem nupamusl ABCD.

KonTpoasnas padora Ne2

Tema: «KAHaAJIUTHYECKASA reomMeTpus

3anmava 1. B tpeyronsnuxe A BC 3a7aHHbI KOOPIMHATHI BEPIIMH:

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

Haiinure:

1.1. Anuny ctopoHsl AB,

1.2. YpaBHenue npsamoii AB;

1.3. Ypasuenue menuansl AE;

1.4. Ypasuenue Boicothl CD u ee mnny;

1.5. Touky nepecedyenus meauanbl AE u BeicoThl CD;

1.6. YpaBHeHue npsMoi, mpoxoasmie yepe3 Touky C mapasienbHo npsmMoi AB.

3anaua 2. [locTpoiiTe KpUBBIE BTOPOTO MOPSIAKA (CXeMATHYECKH):
2.1 (x=2f +(y+17 =4

2.2. 25(x—4) +9(y +4F =225

2.3. 4(y -1 —9(x -1 =36

24.y?2 -x+3=0

25 —-3x2+y-2=0
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3anaua 3.JlaHbl KOOPAUHATHI YeThbIpex To4yek A, B, C, M

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

3.1. Ypasuenue miockoctu ABC
3.2. YpaBHeHHUe IIOCKOCTH, TIPOXOJISIIEH Yepe3 Touky M mepreHAnKYIIpHO npsMoii AB

2- i cemecTp

KonTpoabHnas padora Ne3
Tema: «luddepeHunanbHoe HcuncJIeHue GYHKIHU OHOM ITepeMeHHOoI»

|. Havimu npou36o0mvie 3a0aHHbIX QyHKYUL
1) 0= )=¢e*-CosX; 3 ;- Inx.
)O_‘\/; ?+32X+5Ctgx—3,2) 0= ! )0_

~5
(0]

4) 6=log, (7x* +5).5) 6=(4x+1)":6) 6=farctg5x ;

(6=
7) o’:2ln(x2 +l)—sin4x; 8) <[y:e3t DY =2

9) 6=12-x*, ¢"-2 10X -Iny+y?=0, y;-?;

Il. Uccneoosams ghynxyuro u nocmpoums eé epaghux
2
X° +16 2%+ X2
X

KonTtpouabnas paGora Ne4
Tema: « DyHKIIUH HECKOJIBKHX IePEeMEHHBIX»

I. Hana ¢pynxyus 7 =X .
14 !
Iloxazamv, umo Y - ny —(1+ yIn X) ‘7, = 0;

. lanbt pynkuus  Z = arcsin (X2 y), toua A(L; 2) u Bexrop @ = 31 —4] . Haifru:
1) gradz B Touke 4;
2) TpousBOAHYI0 QYHKIMHK Z B TOUKE A 10 HANPABJIEHHUIO BEKTOpa a -

I1l. DxcniepuMeHTaNBHO MOMYY€eHbI IATh 3HaUeHUH QyHKIUU ) = f (X) IpY ISTH 3HAYEHUAX ap-

T'yYMCHTA, KOTOPLIC 3allMCaHLI B Ta6m/1uy:

X
y | 52|62 47| 27 | 32
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MeTo10M HauMEHBIIUX KBAJApaToB HaiTh GyHkuuio Y = aX + 0, Berpaxaromyro npubamkenno
(anmpoxcumupyontyio) hynkiuio 0 = f (X) [TocTpouTh 3KCHEPUMEHTATBHBIE TOUKH U Tpaduk

dynkiuu Y = ax + b s nexaprosoii cucreme koopaunar.
H ceMecTp

KonTpoabHas padora NeS
Tema: «AHTErpajbHOE HCYHCICHHE (PYHKIIMHM OJHOH IepeMEeHHOI»

1. Haiitu HeonpeaeIEHHBIC HHTETPAJIB; B 3aJaHUSX a) U 0) IPOBEPHUTH pe3yabTaThl AU HepeHpOBaHH-
eM: 3

—xdx_ (2% + x — 4)dx dx D
a)j;/xz_ . 6) [xsinxcosxdx; B) [ @ _g2 F)Im+l;d)‘[?-

2. Brraucintb HecOOCTBEHHBIH HHTErpall WM J0Ka3aTh €0 paCXO0qJUMOCTD:
+00 dX

[O X2 —6x+10

3. Haiitu mmomaas Gpurypsl, orpaHUIeHHON JTHHASAMU:

y =(x-2)°%y=4x-8.

KonTpoabHasi padora Ne6
Tema: «/IudpPpepenunaibHbie ypaBHEHUD)

Permth ypaBHEHUE ¢ pa3aenaionMMHUCS TIepeMeHHbIME Xy — Y =0,
Permts onHOpOIHOE ypaBHEHHE Yy =2y —X, ecimu Y(1)=2.

'Y
PemuTh MuHeiiHOE ypaBHeHne Y 37 =x.
X

Pemnte nuddepenimanbHoe ypaBHEHHE BTOPOTO MOPSIKA, JOIMYCKAIOIIEe MOHHU-

B W dPE

JKeHHUe nopsaka Xy -y =%,
5. Pemuth auddepeHinmanbHoe ypaBHEHUE BTOPOTO MOPSAKA C TOCTOSTHHBIMU KO-
sdppurmentamu Y —2y'+y=e*, ecom y(0)=y'(0)=0.

KonTtpouabnas padora NeS
TeMai «YucnoBeie U PYHKIUOHAJIBHbIE PAABD

1. Haiitu cymmy psina
;(Zn-l)(Zn +1)

2. I/ICCJ'IG,Z[OBaTB Ha CXOAUMOCTDb YHCJIOBBIC PAJbI:

© 1 * 3N (n + 2)! © 2”‘1(n + 2)! o (_1)n-1n
ALy DY e Ay DAy

3. Beruncauts CyMMY psaa z
n=1 n- 5

€ TOYHOCTBIO /10 0,001.
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0 2n . Xn
4, Haiit 0o061acTh CXOAUMOCTH CTCIICHHOI'O pAaa Z

nz+1-
X+1

5. Paznoxwute B psx Maknopena ¢pynkuun: @) f (X) = C0S5X, d) F(x) = (1D

KonTtpoubnas padora Ne6
Tema: « KpaTHble 1 KpUBOJIMHEHHbIEe HHTETPAJIbI»

2 2X

1. I3MeHUTE NOPSNIOK HHTETPUPOBAHHS: !;dx J. f(x,y)dy.
X

2. Bprumcnuts qBOWHON MHTETpai o oonactu D, orpaHUueHHON yKa3aHHBIMA

JIUHUAMM: g(x+y)dxdy1 D: x=0, y:4, XZ\/V.

3. BBIYHCIUTE C TOMOIIBIO JBOWHOTO HHTErpajia IIOIab IJI0OCKOH (UTYPhI, OrPaHUYCHHOM JINHU-
aMu: Y =-2,y=2,Yy=X+2,y* =X

. [v2 1 2
4. Tlepeiins K MOJSIPHBIM KOOPJIMHATAM, BBIUMCIUTD JBOMHOW HWHTETpall Jl X° + y“dxdy, D —xpyr

paamyca 2.

5. BeIYHCIMTH TPOHHON MHTErpaj J.ﬂ xyzdxdydz, rme obmacte VorpannyeHa OBEPXHOCTSIMU
x> +y?+72=1,x=0,y=0,z=0.

6. Haiitu maccy Tena, orpaHH4eHHOr0 IPSMbIM KPYTOBBIM LIMJIMHIPOM paauyca Ru BbicoTs! H,
€CJIN €ro IUIOTHOCTH B JIF000M TOYKE YHCIEHHO PaBHA KBaJApaTy PacCTOSHUSA ATOM TOYKU OT LEHTPa
OCHOBAHHUS LIMJIMH/IPA.

7. BBIUMCIINTG KPUBOJIMHEHHBIN HHTETpa 2-TO poJia I(XZ —2y?)dx + (y? — 2xy)dy, tme

AB
AA — oTpesok npamoii, coequnsiommii Toukn A(-1;-1) m  B(1;1).

H ceMecTp
Konmponvnas paooma Ne7

Tema: KpaTHble M KPHBOJIMHeliHbIe HHTETPAJIbI, PAbI

3 o]
1. HsmeHutsn MOPSAA0OK HHTCITPUPOBAHUS Idy _[ f dX_
1 -y

2. Brramcnuts 1BOIHOM nHTETpai mo ob6xactu D, orpaHueHHON YKa3aHHOW JTMHUSMU:

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

3. Bwrauciuth KpuBOTMHEHHBIH HHTerpan  [(x? —2y2)dx + (y? —2xy)dy, rae

LAB
Lag: otpesok mpsimoit y=X ot A(-1;-1) mo B(L1).
= 30 (n + 2)!
4. WccnenoBath Ha CXOJIUMOCTD YHCIIOBOU PSIT Y.
n=1 n°
LARD'¢
5. Haiiti 061acTh CXOAUMOCTH psija ) D—
n=1n% +1
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Pasznoxwuts B psig Makinopena gpyaknuio f (X) = coS5X .

KOHTPOJIBHAS PABOTA Ne8

HmeroTcs 1Be OAMHAKOBBIC YPHBI: B IEPBOM 4 O€JIbIX U 5 YepPHBIX MIAPOB; BO BTOPOH 5 OEIIbIX U
6 yepHbIX. 13 Kaxk 101 ypHBI H3BJIEKAIOTCA 110 QIHOMY Iapy. HaifTi BepoaTHOCTB TOTO, YTO H3-
49

BJICUEHHBIE IIapbl OYYT Pa3HBIX 1IBETOB. L 99 J

Cnyuaiinas Bennunna X 3amana ¢pynkuueii pacnpenenenus F(X) (unrerpanbuoii GpyHkuuein).
Tpebyercs: a) mHaiitu miotHocth BepostHoctu T (X) (auddepenunansuyro Gpynkuumo); 6)
Halitn MaremMarnyeckoe oxuganne M (X); 6) wnaiitu qucneperro D(X); 2) maiitu cpennee

KBajpaTuyeckoe oTkionenue G (X).
(0, mpu x<0

F(x) = ‘XZ, mpu 0< x<1

1, mpm x>1

M3BEeCTHBI MATEMAaTHYECKOE OKUIAHKE d U CPEIHEE KBAIPATHIECKOE OTKIOHEHUE G HOP-
MaJIbHO pacrpeeieHHoN ciydaiinoi Bennunabl X . HaliTi BEpOSTHOCTD HOTaIaHUs STOM Be-
nuuKHbl B 3a1auubi uatepsan (o B), ecmn: a=10; 0 =3; o =2; B =13.
JaH psix pactipeiesieHust TMCKPETHON CITy4yaiiHOM BeTMYUHbI X :

X |2 |2 |5 |8

p 03020401

@) TlocTpouTh MHOTOYTOJILHUK pacnpesenenus. Hailtu: 6) MareMaTHuecKoe 0KuIaHue
M(X); 6) mucnepcuro D(X); 2) cpennee xBagparuueckoe otkinonenue G (X).

Haiitu ,I[OBepI/ITeJ'IBHHﬁ HWHTEPBAJI IJId OICHKU MaTEMATHYCCKOI'O OXKUAaHUA d HOPMaJIbHOTO

pacnpeneneHus ¢ HagexHocTbio Y = 0,95, 3Hast BBIOOPOUYHYIO CPETHIOI X, 00BEM BBIOOPKH 71

U Cpe/IHee KBaJAPaTHUECKOE OTKIIOHEHUE G , €CIIH: x= 7436; n=49; 0 =7.
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8. YueOHO-MeTOoANYECKOEe o0ecleYeHne TUCHUILINHBI

OcHoBHasi IMTEpaTypa

bepesuna H.A. Bricmias maremaTtuka [DIeKTpoHHBIN pecypc] : yueOHoe mocobue / H.A.
bepesnna. — 2-¢ u3a. — DNEKTpoH. TeKCToBbIe naHHble. — CapartoB: Hayunas kHwura,
2019. — 158 c¢. — 978-5-9758-1720-4. — Pexxum pocryma:
http://www.iprbookshop.ru/80978.html

Pacrormuuna O.M. Bricimias maTemaTuka [ D1eKTpOHHBIN pecypc] : yaeOHoe nmocodue / O.M.
Pacronmunna. — DJIeKTpOH. TeKCTOBbIE NaHHble. — M. : MoCKOBCKUiI IIe1aroru4eckuii roc-
ynapctBeHHbI yHHBepcuteT, 2018. — 150 ¢. — 978-5-4263-0594-6. — Pexxum nmocryma:
http://www.iprbookshop.ru/79053.html

Maremaruka [DneKTpoHHBIH pecypc]| : ydueOHoe mocobue / P.II. Illenmenera [u ap.]. —
DneKTpoH. TekcToBble naHHble. — CapatoB: Aif [Tu Op Meaua, 2018. — 194 ¢. — 978-5-
4486-0107-1. — Pexxum pocryma: http://www.iprbookshop.ru/70267.html

TerpyamBunu E.B. MaTtemaTtuka [ DnekTpoHHbIi pecypc] : npaktukymM / E.B. TerpyamBummy,
B.B. EpmoB. — DnekTpoH. TekcToBble naHHble. — Capartos: Al ITu Op Menua, 2018. —
159 c. — 978-5-4486-0220-7. — Pexxum noctyma: http://www.iprbookshop.ru/71567.html
Pacromunna O.M. Briciras MmatemaTrka [DnekTpoHHBIA pecype]| : mpaktukym / O.M. Pac-
TOMYHUHA. — DJIEKTPOH. TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKUI MeJaroruyeckuii rocy-
napcTBeHHbI yHHBepeuteT, 2017. — 138 ¢. — 978-5-4263-0534-2. — Pexum jpoctyma:
http://www.iprbookshop.ru/72486.html

JlonoJIHNTEIbHAS JINTEpPATypa

Aodpyaxamunos C. C., Acxados C. H., bernarupues M. A., Cumonenko P. A. Kpatkuii
KypC TEOpUU BEPOSTHOCTEH M MaTEeMaTHUYECKON CTaTUCTUKU: TEOPHS, IPUMEPHI, TUTIOBBIC
pacyeTsl. YueOHOe mocoOue i CTYIEHTOB TEXHUYECKUX By30B. — PocToB-Ha-/lony: OOO
«Jlmanazony», 2001

Baraesa M. T. CoopHUK 33724 110 JIMHEHHOW U BEKTOPHOM aJiredpe U aHaJTUTHYECKOM Treo-
metpun.—I'po3nsiii, UIIL I'THU, 2007.

I'auaeB A.M.CG6opHuk 3anau. JuddepenuumanbHoe ucumcieHue (QyHKUUU OJHOU Iepe
menHoi. — ['posnsrii, UL I'THU, 2010.

Maromanos P.C.COopHuk 3ana4. no pasneny «Psaasm— I'posnsrii, UITL TTHH, 2009
Maunaesa JI. 1., CocaiambexoBa JI. C. CoopHuk 3a1a4. luddepennmanbubie ypaBHEHUS.
— I'posnsrid, UIIL I'THUA, 2010.

Hcaea JI.M. COOpHUK aTTECTAIIMOHHBIX 3aJaHU 10 Kypcy «Bpicias maTemaTukay.—
I'posusriii, UIIL I'THU, 2008.

Maromanos P.C. KpaTHble, KpUBOJIMHEHHbBIE Y TIOBEPXHOCTHBIE MHTETPAJIBI.
Mertoanueckoe nocobue nmo nzyuenuto paszaena. — ['posnstit, UL I'THU, 2010.

CannoB A. A. Briciiasg MatemaTrka. YncnoBsie M QyHKIMOHATBHBIE PSABL. Y 4eOHO-
Metoanueckoe nocobue no uzyueHuro pasaena. — ['posusiii, UL ITHTY, 2013.

IIpumeuanue. YkazaHHble MaTepHaIbl IMEIOTCS HA Kad)eIpe U B UNTATHHOM 3aJic YHUBEPCUTETA, a TAKXKE Ha
caifte kadeapbl, OTKy/1a CTyIEHT MOXKET OecIIaTHO cKayaTh HEOOXOIUMBIN MaTepHall.

9. MaTepuajibHO-TeXHHYECKOe o0ecredeHne TUCIUIINHbI

3a kadenpoil «Bpiciias MaTemMaTHKa) B IJIABHOM y4e€OHOM KOPITyCe 3aKpEIUIeHbI JIEKIIMOH-

Hast ayautopusiNe 1-16, aynuTopuu [Uisl TIPOBEIACHHS MpakTHUecKux 3aHsaThii NeNe2-08, 2-12,2-
27,2-29,2-31, 2-33, 2-35, 2-39, OONBIIMHCTBO U3 KOTOPBIX OCHAIICHO TaOIHIIAMH, TpaduIeCKUM
MaTepuaIoM, YepTekaMu Mo JTUHEHHOH anreOpe, aIeMeHTaM BEKTOPHOU anreOpbl, aHaTuTHUECKOM
reoMeTpud, TudGepeHITMATEHOMY HCUUCICHUIO (YHKITUN OJTHOM TIepEeMEHHOM, HHTETPATBHOMY
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ucuuciaeHuto; aya. Ne 2-12 ciiy’)kut B KauecTBE KOMIIBIOTEPHOIO KJIacca, I'/I€ YCTAaHOBJIEHBI 12 KoM-
IBIOTEPOB, KOTOPBIE UCIIOJIB3YIOTCS ISl CAMOCTOSITETIbHOM pabOThI CTYAEHTOB; 3€Ch K€ BO3MOKHO
UCTOJIb30BaHNE KOHTPOJIUPYIOIIUX MPOrpaMM Ui pueMa 3aueToB U 3k3ameHoB.Ha kadenpe nme-
IOTCSl MHTEPAKTHUBHAS J0CKa U JUAIIPOEKTOP.
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CocraBurenb 0&/\/‘6 T"agaeB A.

COI''TACOBAHO:

3aBenyrounii kadeapoii «Briciias u npuKiIagHas MaTeMaTHKa 0&/\/,6 lNauaeB A.M.

3aBenyrommii kadenpou
«TexHONmoTHs CTPOUTENHEHOTO MMPOU3BOJICTBA

Q/'MypTasaeB C.-A. 10.

Hupekrop JYMP 7~ Maromaesa M. A.
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