MUHUCTEPCTBO HAYKH W BLICILIEI'O OBPA30BAHMS
POCCHUMCKON ®EJIEPALIMU
OEJEPAJLHOE I'OCYJAPCTBEHHOE BIOJ)KETHOE
OBPA3OBATEJBLHOE YUPEX/IEHME BLICILEIO OBPA30OBAHMSI
«JIVI'AHCKWH NOCYJIAPCTBEHHBIM YHUBEPCUTET
UMEHH BJIAJJUMUPA JAJISI»

PDaKyJIbTET KOMNBLIOTEPHBIX CHCTEM H HH(POPMALHOHHDBIX TEXHOJIOTHii

Kadeapa npukjiagnon MaTeMaTHKH

YTBEPXIAIO
Jlekan  ¢axynpTeTa  KOMIIBIOTEPHBIX

CHUCTEM U UH HBIX TEXHOJIOTHH
KoueBckuii A. A.
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PABOYASI IPOTPAMMA YYEBHOW JUCUUTIJIMHBI

«MarTreMaTHKa»

1o HanpasjeHuro moarotoBku 13.03.03 Duepreruyeckoe MAUIMHOCTPOCHHUE

HpO(bI/IJIB IMOATOTOBKH ((FHI[pﬁBJIH'-lCCKHe MalluHbl, TUAPOIIPHBOJILI 7|

THAPOITHEBMOABTOMATHKaA»

JIyraHck — 2023



Jluer corntacosanust PITY /1

PaGouas  uporpamma  yuebuoit jucuuiuianel  «MaremMaTHkay 110 HalpapjICHUIO
no;poronki 13.03.03 Duepreruyeckoe MammHoctpoenue. — 19 c.

PaGouass nporpamma yueOHOM IMCHMIUIMHBI «MaTeMaTHKa» COCTaBJieHa Ha OCHOBC
¢enepabHOIO TocyIapcTBEHHOr0 06pa3oBaTe/IbHOr0 CTaHAapTa BBICIIEro oOpa3oBaHMs 110
HanpasieHuio noaroroBku 13.03.03 Dueprernueckoe MalIMHOCTPOEHHE, YTBEPXKICHHOI'O
nmpHka3oM Munucrepctsa obpasoBanMs ¥ Haykd Poccuifickod  @enmepauuu 0T
28 denpais 2018 roga Ne 145 (c u3aMEHEHHSIMH M JONOJIHEHUAMH), 3apErHCTPHPOBAHHOIO B
MunucTeperse octunuu Poccuiickoit denepaunu 22 mapra 2018 roxa 3a Ne 50468, yue6uoro
IJIaHa Mo Hanpasyienuio noarorosku 13.03.03 DuepreTnyeckoe MalIHHOCTPOEHHE, (MPOQHIL
«I'mapaBnuyeckue MalMHBI, THAPONPUBOALI M T'MApPONHEBMOaBTOMaTHKay») U Ilonoxenus o
paboyeii mporpamme yue6Hoi aucuumineel B ®TBOY BO «JIT'Y um. B. Hansa».

COCTABUTEJIN
KaH. TeXH. HayK, JIOIl., 3aBeyIOunit Kadenpoi npukianHoi Maremariuku Maisrit B. B.
KaH. TeXH. HayK, J0Il., IOIIeHT kadenps! npukiaaHoit mareMaTuku bykpees B. B.
CTapIIMi npenoaaBaTenb Kadenpsl NpUKIaaHOi MaTeMaTHKU ByknHa A.

—

Pa6Gowast mporpaMMa IMCUMIUIMHBEI YTBEpXIEHa Ha 3aceJaHUy Kaejdpbl NPHKIIaHoH
MaTeMaTHKU

18 anpens 2023 r., npotokon Ne 10

3aBemyromuii kadenpoi NpUKIIagHON MaTeMaTHKH

- 4 Mauniit B. B.
[TepeyTBepxaeHa: «___ » 20 r., mpotokos Ne _\\ g~

CorJlacoBaHa:
JIMpeKTOp HHCTHTYTa TPAHCIIOPTa H JIOTHCTHKH

~...—~<—~bbikajiopos B.13.
g,-r’ A=
PexoMeHZOBaHAa Ha 3acelaHdH Yy4eOHO-METOAMYEeCKOH KOMHUCCHM  (pakylbTera
KOMITBIOTEPHBIX CHCTEM H MH(POPMAIIHOHHBIX TEXHOJIOTHi
19 anpens 2023 r., npotokon Ne 8

[Ipencenarens y4eOGHO-METOAMYECKOH KOMHCCHH ()aKyJIbTETd, MOMIIBIOTCPHBIX CHUCTCM U
AHG(OPMALMOHHBIX TEXHOJIOTHA Berposa H. H.
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CTpykTypa U coiep:kaHue TUCUUILINHBI

1. Heau 1 3a1a4M JMCUMILVIMHBI, € MeCTO B y4eOHOM mpouecce

JlucuuiuinHa MpecTaBisieT cOOOW H3JI0KEHHE OCHOBHBIX IOJIOKEHHI
MaTeMaTHYECKOr0 aHallh3a, aHaJUTHUYECKOM TeoMEeTpuH, JIMHEHHOU anreOpsl,
TEOPUU BEPOATHOCTEH W MaTEeMaTHYECKOM CTaTUCTUKA HEOOXOTUMBIX st
W3YUYCHHUS CIEUUAIBHBIX JUCLUILINH.

[lenp W3yuyeHUs NUCUMUILIMHBI — OBJIAJIEHUE CTYJACHTAMH HEOOXOIUMbIM
MaTeMaTHYECKUM anmnapaToM, MOMOTAKIIAM aHAIM3UPOBATh, MOAEIUPOBATh U
pelaTh 3aa4M B paMKax MPUKIAJIHBIX UCCIENOBAHNAM

3ajauu: pa3BUTHE JIOTHYECKOTO U aOCTPAKTHOTO MBIIUIEHUS CTYJIEHTOB;
OBJIAZICHUE CTYAEHTAMH METOJIAMHU MCCJIENOBAHUSA U PEUIEHUS MATEMATUYECKUX
3a/1a4, BBIPA0OTKA Yy CTYJEHTOB YMEHHUS PACIIUPATH CBOM MaTeMaTHYECKUE
3HaHUS U NPOBOJAUTH MATEMATUUECKUI aHAIU3 IPUKIIAAHBIX 3a1a4.

2. Mecro mucnuminnbl B crpykrype OIIOII BO

Jucuuminaa «MartemMaTuka) BXOIUT B MOAYJIb €CTECTBEHHBIX TUCIUIIINH
00s13aTeIHLHOM YaCTH YU4eOHOTO TIaHa.

HeoOxoaumbiMKu  yCIIOBUSMHM 11T  OCBOGHHUS JIUCIMIUIMHBI  SIBIISIOTCS:
3HaHUE DJIEMEHTApPHOW MaTEeMaTUKH: aireOphl, TE€OMETPUH, 3JIEMEHTAPHBIX
(GyHKIIUN U OCHOB MaTeMAaTUYECKOTO aHaIN3a; YMEHUS pelllaTh TUMIOBBIE 3a1a4u
AJIEMEHTAPHOM  MAaTeMaTUKH;  HABBIKM  MBICIHUTEIBHON  JI€SITEIBHOCTH,
JIOTUYECKOTO aHaJli3a, MaTEMAaTHUYE€CKOTO U TE€OMETPUUYECKOTO MBIIILICHHUS.

SIBnseTcst OCHOBOM AJIsl U3YUYEHUS CTICIIUATBHBIX TUCIIUIIINH.

3. TpeOoBaHudA K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHMILIMHBI

CryneHTsl, 3aBepIIMBIIME HW3y4YeHHE JUCHUIUIMHBI «MareMarukay,
JOJIKHBI

3HATh: OCHOBHBIE MOHATHUS U METOAbl MATEMATUYECKOTO aHAIM3a, B YaCTH
mudpepeHInanTbHOTO0 U UHTErPAbHOTO HCYUCIICHHS, TEOPUHU PSIOB; TEOPUU
JMHENHON anreOphl; aHAIMTUYECKONW T€OMETpUH; Teopuu AuddepeHIuaIbHbIX
YPaBHEHMI; TEOPUU BEPOSATHOCTEHW M MATEMATHYECKOM CTAaTHUCTUKH, B YacCTH
ONMCAHMUS CIIyYalHbIX SIBJICHU, YHCIOBBIX XapaKTEPUCTHUK CIyYaHBIX BEJIMYUH
Y CIIyYalHBIX BEKTOPOB, METOIOB CTATUCTUYECKOTO aHAIU3A.

YMETb: HCIOJIb30BATh METOAbl MATEMATHYECKOTO aHAJIN3a, AHAIUTHIECKON
TeOMETPHH, TUHEWHOM anreOpbl, Teopur QyHKIIUN KOMIUIEKCHOTO IIEPEMEHHOTO,
TEOPUU BEPOSATHOCTEN U MATEMATUYECKOW CTATUCTUKH; UCIIOIb30BaTh OCHOBHBIE
npu€mMbl 00padOTKH 3KCHEPUMEHTAIBHBIX JAHHBIX; PEIIaTh THUIOBBIE 3aJauH;
oOpammatecst kK nHpopMalmoHHbIM cucteMaM (MHTepHeT, cripaBouHas u npyras
MaTeMaTU4yecKasl JIMTepaTypa) AJis MOMOJHEHUS U YTOUHEHUS] MaTeMaTHYEeCKUX
3HAaHUM.

BJIAJICTh: MAaT€MAaTUYECKUMHU IMOHATUSIMU U CHUMBOJAMHU JJI BBIPAKECHUS
KOJIMYECTBEHHBIX Y KAYECTBEHHBIX OTHOILLICHHI, MATEMATHYECKUMHU METOAAMU U
aNrOPUTMAMHU B IPUJIOKEHUAX K TEXHUYECKUM HayKaMm.



[lepeuriciienHble pe3yiabTaThl O00pa30BaHUs SIBISIOTCS OCHOBOWM JJif
dbopmupoBanus cieayomux komneteHui (B cootBeTcTBUU ¢ ®PI'OC BO m
TpeOOBaHUSIMU K pE3yJbTaTaM OCBOCHUS OCHOBHOW MPO(EeCCHOHATLHON

oOpazoBatenbHoil mporpammsl (OITOIT BO):

YHUBEPCATbHBIX:
YK-1
uHbopMaIuy,
MOCTaBJICHHBIX 33724
obmenpodeccuoHaIbHBIX:
OIIK-3

CII0CO0EH OCYIICCTBJIATL IIOHCK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJIu3 WU CHHTEC3
IMPUMCHATD CUCTEMHBIHN nmoaxona i PCHICHHA

CIOCOOEH MPUMEHSTh COOTBETCTBYIOIIMMA (PU3HKO-MaTEeMaTHYECKUI

arrmapar, METOAbl aHalln3a W MOACIMUPOBAHHA, TCOPCTHUYCCKOIO H

9KCIICPUMCHTAJILHOI'O
HpO(bCCCI/IOHaJII)HBIX 3aJgad

4. CTpyKTYypa U coepKaHue QU CHUNINHBI

HCCIICAOBAaHUA

npu

pelieHuu

4.1. O0beM yueOHOM JUCHMILUIMHBI U BUAbI Y4e0HOIl padoThI

O0Bem vacos (3.¢.)
BH1 yueGHOH paboTE! Ounas OuHo- 3aouHas
dopma 3a04Hast dopma
dbopma
OO6mras yueOHas Harpy3Kka (BCero) 576 - 576
(16 3au4. ex) (16 3au. ex)
Oo0s3arenbHas ayIUTOpHAs y4ueOHast 256 - 34
Harpyska (Bcero)
B TOM YHUCIJIE:
Jlekuuun 128 - 24
CeMUHApCKUE 3aHATHS - - -
[IpakTruecKue 3aHATHUs 128 - 24
JlabopaTopubie pabOTHI - - -
Kypcoas pabora (KypcoBOii MPOEKT) - - -
WNHnuBuayanpHOE 33aHUE 72 - 72
CamocrosiTenpHas paboTa CTy1eHTa (BCero) 320 - 528
dopma arrecTanuu JK3aMEH,; - JK3aMEH,;
3ayer; 3ayer;
JK3aMEH,; IK3aMEH,;
3a4yeT 3a4yeT

4.2. Conep:xxaHue pa3aesioB QM CHUNINHBI

Cemectp 1

Tema 1. Jluneitnas anre6pa

Marpuupl. Oneparuu Haa marpunamu. Onpenenurtenu. CBoOMCTBa

OIPENEITUTENCH.

Paznoxenue

ONPEACIUTENECH.

BBIUMCIICHUS onpenenuTeneii. O0paTHas MaTpua.
Marpuunble ypaBHeHusA. Panr marpuupl. CUCTEMBI JIMHEWHBIX
anrebpanveckux ypaBHeHud. Matpuunsiii Mmetoq. Meton Kpamepa.

MeTtoabl




Tema 2.

Tema 3.

Meron I'aycca. Teopema Kponekepa—Kanemm. @yHaameHTanbHas
CUCTEMA PELICHUN.

Bekropel. JIuHelHblE onepanny Hax BEKTOpaMH. JInHenHas
3aBUCUMOCTh BekTOpoB. basuc. KoopaunaTtsl BekTopa B 0asuce.
JlenctBUss € BEKTOpaMM B KOOPAMHATHOM  IIPEICTABICHUM.
JlexapToBa cucrema KoopauHar. Mi3aMeHeHne KoopAuHaT Ipyu 3aMEHe
0a3uca 1 Hayaja KOOpAMHaT.

IIpoexumss  Bektopa. CkalsipHOE  NPOU3BEICHHE  BEKTOPOB.
BekTopHoe nponsBeneHrne BeKTopoB. CMeaHHOE IPOU3BEICHNE.
JIuneitHble omeparopsl Ha IJIOCKOCTH. COOCTBEHHBIE BEKTOPBI U
COOCTBEHHBIE 3HAUEHMs JMHEHHOro omepartopa. KBaaparuysble
(hopMBl.

AHanuTn4eckas reoMeTpus

[Ipocrenmme 3amauv aHATUTUYECKOM TI'€OMETPUM HA IUIOCKOCTH.
YpaBHEHUE TMHUMA HA TUIOCKOCTH. Y PAaBHEHUE IMPSAMOMU C yIJIOBBIM
k03 urmenToM. YpaBHEeHHE MPSIMOI € YTIIOBBIM KOA(PPHUIIUEHTOM,
IPOXOAIIEM 4Yepe3 [JaHHYK0 TOYKYy. YPaBHEHUE IPSIMOU,
NPOXOJSIEeH yepe3 aBe JaHHble ToUKu. OO0I1ee ypaBHEHUE MPSIMOM.
YpaBHeHUE NPSIMOU B «OTpe3kax». HopmaiibHOE ypaBHEHHE IPSAMOA.
Kpussie BTOporo nopsiaka.

YpaBHEHHE NIOBEPXHOCTU B IIPOCTPAHCTBE. Y PABHEHUE IUIOCKOCTH,
NPOXOASIIEH 4Yepe3 MaHHYI0 TOUYKY, C 3aJAHHBIM HOPMAJIbHBIM
BeKkTOpoM. OO11ee ypaBHEHHE IIIIOCKOCTH. Y paBHEHUE TUIOCKOCTH B
«OTpe3kax». Yroa MexXay JByMs IUIOCKOCTSMHU. Y CIIOBUS
NapaJUIEIbHOCTH W MEPIEHAUKYJISAPHOCTA JABYX IUIOCKOCTEM.
HopmaneHoe ypaBHeHue IuockocTu. PaccrosiHue OT TOUkHM A0
IUIOCKOCTH. Y PaBHEHHE ITIOCKOCTH, MPOXOIALIEN YepE3 TPU TOUKH.
YpaBHEHHs] TNPSAMOW JIMHUM B MPOCTpaHCTBE. KaHOHHWUYECKue u
MapaMETPUYECKUE YPABHEHUS MPSMOW. YPaBHEHUS MPSAMOU,
IPOXOIALIEH Yepe3 ABE TOYKH. YTOI MEXAY ABYMs IIPSIMBIMH.
VYcnoBus napajuiesIbHOCTU U NEPIICHIUKYISIPHOCTH JIBYX IPSMBIX.
[IpssMass ¥ IUIOCKOCTh B MPOCTPAHCTBE: YIOJ MEXAY HPSIMOU U
IUIOCKOCTBIO, YCIJIOBUS IIEPECEUEHUS IIPSIMOU IUIOCKOCTH, YCIIOBUS
NapAJUIETBHOCTH U NEPIIEHAUKYIIPHOCTH MPSIMOU U TUIOCKOCTH.
Kpussie BToporo nopsiaka. dmmunc. ['unepoona. [1apabdona.
[loBepxHOCTH BTOpOrO nopsaka. L{nmmHApUYeCKHuE MOBEPXHOCTH.
Cdepa. Konycol. Ommuncoup. ['mnepbonouast. Ilapabonoupi.
['eomeTprueckne CBOMCTBA ATUX ITOBEPXHOCTEN.

[TomsipHble KOOpAMHATBL Ha IUIOCKOCTH. Crmpans Apxumena.
[Munmuaapuyeckre U cepruueckrue KOOpPAWHATHI B MPOCTPAHCTBE.
Pazmuunble  cnocoObl  3aJaHusl JMHANW U TIOBEPXHOCTEH B
IIPOCTPAHCTBE.

MaremaTueckuii aHaau3

MHuoxecTBa BemecTBeHHBIX uucen. @Dynkmmsa. OO6macte  ee
ompenenenusa. CrmocoObr 3amanus. OCHOBHBIC 3JIEMEHTApHBIC
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Cemectp 2
Tewma 3.

(yHKLMY, UX CBOMCTBA U rpaduku. YUcIoBbIe IOCIE10BATEIHOCTH,
UX pOJIb B BBIUMCIMTENBHBIX Mpoueccax. lIpenen wucioBoi
nocaenoBareabHOCTH.  CyIECTBOBaHME NpPEAesia MOHOTOHHOU
OrPaHUYECHHOM MTOCIIEI0BATEIBHOCTH.

[Tpenen dhyHKIWMI, OCHOBHBIC TIOHATHS U CBOMCTBA. OTHOCTOPOHHHE
npenensl.  IlepBelii m Bropod 3ameuarenbHble npenensl. [Ipenen
¢yHkumn B OeckoHeuyHOCTH. llpenenbl MOHOTOHHBIX (DYHKITH.
beckoHeuHo Masble (¢QyHKIMM U HX cBoiictBa. (CpaBHeHHE
OECKOHEYHO MaJIbIX (PYHKITHIA.

HenpeppiBHOCTE (QyHKIMM B TOYKe. HenmpepbIBHOCTH OCHOBHBIX
aneMeHTapHbIX (pyHKIuil. CBoMcTBa (DYHKIUM, HENpPEpHIBHBIX Ha
OTpe3Ke:  OrPaHUYEHHOCTb,  CYILECTBOBAHME  HAMOOJIBUIETO,
HaMEHBLIET0 U MPOMEKYTOUHbIX 3HAUECHUH.

HuddepenumansHoe ucurcieHne (yHKUUNA OIHONW MEepeMEHHOM.
[TpousBoaHas QyHKIMHU, €€ CMBICT B pa3In4HbIX 3a1adax. [IpaBuna
HaXOXKAECHUsl Mpou3BoAHON. [Ipou3BoaHas CloKHOW U OOpaTHOM
byHKUIUH. Huddepenuuponanve byHKLUH, 3aJJaHHbIX
apaMeTPUIECKUM o0Opazom. [Tonsitue byHKIHH,
middepenumpyemoit B Touke. Juddepenuman QyHkuun, ero
reomerpuyeckuid cmbicii. OOmiee MpencTaBIeHHE O METOAAX
muHeapuzaimu.  MHBapuantHOoCcTh  Gopmbel  auddepeHimana.
[TpousBoanble U AUQPepeHabl BEICIINMX MOPSIKOB, UX CBOMCTBA.
Touku skcrpemyma ¢yukiuu. Teopema @epma. Teopembl Posus,
Jlarpanmka, Komm m wnx npumeHeHue. OCHOBHBIE TEOPEMBI O
mipdepeHuupyemMblx  QyHKIMAX. HeompeneneHHocTH W UX
packpeiTe ¢ nomouipto npaswia Jlomurans. @opmynsl Teinopa u
Maxnopena. [IpeacraBieHre OCHOBHBIX 3JIEMEHTapHBIX (DYHKITHI TIO
dopmyne Teinopa. [Tpumenenus dhopmyn Teiinopa.

[Tpumenenue auddepeHaaTbHOr0 UCYUCICHUS I UCCIICAOBAHMS
GyHKUMI ¥ TOCTpOEHUs UX TrpaduKOB YCIOBUS MOHOTOHHOCTH
byHKUIUH. OKCTpeMyMbl  (PYHKIUH, HEO0O0XOAUMOE YCIIOBHE.
Jloctarounble yciaoBusi. OTbICKaHHE HauOOJBIIETO0 U HAMMEHBILIETO
3HaueHusT  QyHKUuHM,  JUQPepeHuupyeMoil  Ha  OTpe3Ke.
WccnenoBanue  Beimykjoctd  (yHkuud. Touku — meperuoa.
AcuMnTOoThl  (QYHKIMIA. [lonstue 00 acCHUMITOTUYECKOM
paznoxenun. O01Ias cxeMa UCCeoBaHus (PYHKUIMU U TOCTPOEHUE
ee rpaduka.

Maremarnyeckuii aHaIu3

Heomnpenenennpiii unrerpan. IlepBooOpasnas. Heompenenenusrit
UHTETpAJI W €r0  CBOMCTBA. | '€OMETpUYECKMH  CMBICI
HEONpEACTICHHOr0  MHTerpaja.  TaOnuuma — HEompeneneHHbBIX
VHTErPaJIoB. [Ipocrenmme [IPUEMBI VHTEIPUPOBAHUS.
Hcnonb3oBanue Tabaul] uHTerpanoB. HTerpupoBaHue 1o 4yacTsiMm U
3aMEHOU MIEPEMEHHOM. WNurerpupoBanne MIPOCTEUIIINX
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Tema 4.

Tema 5.

palMoHANILHBIX ~ JIpoOel.  PasnmoskeHune  npoOHO-parmOHATLHOM
¢yHKUMM Ha TpocTeiiue ApoOou. MeToabl  BBIYUCICHUS
HEONpeAETCHHBIX Kod(pduuueHToB. HWuTerpupoBanue apoOHO-

panoHaIBHBIX byHKUUH. WNHrerpuposanue HEKOTOPBIX
UPPALIMOHANBHBIX ~ (QPYHKUMM W BBIpOKEHHH,  COJAEpKalluX
TPUTOHOMETPUUECKHE byHKLINH. WNuTerpupoBanne

g depeHImaTbHbIX OMHOMOB. [[pUMeHEeHNE TPUTOHOMETPHUYECKUX
NOJICTAHOBOK /i1l  MHTETPUPOBAHUSl  COAEpXKAIUMX  PaJUKaIIbI
(bYHKIMIA.

OnpeneneHHbIA HTHTETPAIT U €r0 MPWIOKEHUS. 3a]1a4H, TPUBOIALINE
K TIOHATHIO OIPEACIICHHBIX HWHTETpaJioB. HTErpalbHBIE CYyMMBI.
OrnpeneneHHbId MHTErPAl U €r0 CBOMCTBA. TeopeMa O CpeaHEM.
[IpousBomHass WHTErpasia Mo €ro BepxHemy Ipeneny. Dopmyia
Herotona-Jleitbuuna. OcCHOBHBIE IIPUEMBI BBIYHCIICHUSA
OIPENIENIEHHBIX HHTErPaJIoB. IHTErpupOBaHUE MO YaCTsAM U 3aMEHON
nepemeHHoi.  IlowsiTve 0  NPUOMDKEHHOM  BBIYHMCICHUH
OIPENIENCHHBIX MHTErpajioB. MeToAbl BBIYHMCIECHHS OIPENEICHHBIX
UHTErpajioB 1Mo (opMynam MpsIMOYTOJIBHUKOB, Tpameuud Hu
Cumncona.  IlpwiokeHue — ONpPENENEHHBIX  MHTErpaioB K
BBIYMCIICHUIO TUIOIIAZeH, 00beMOB, JJIMH Iyr. MexaHudeckue u

buznyeckue IIPWIOKEHHUS ONPEIEIIEHHBIX WHTETPAJIOB.
HecoOcTBeHHble MHTErpaibl ¢ OECKOHEYHBIMU MpeAesiaMd U OT
HEOTPAHUYEHHBIX (bYHKIHIA. [Ipu3Haku CXOAUMOCTH

HECOOCTBEHHBIX UHTEIPAJIOB.

OYHKIMU HECKOJbKUX TMepeMeHHBbIX. DOYHKIMM HECKOJIbKUX
nepeMeHHblx. OOnacte  ompenenenusi. Ilpemen  GyHKIMH.
HenpepsiBaocts. YactHble npousBoankie. [lonuelii quddepentuman,
ero CBS3b C YAaCTHBIMU NPOM3BOAHBIMH. MIHBapHaHTHOCTH (HOpMBI
nosHOoTO nuddepennmana. KacarenpsHas MIOCKOCTh U HOPMaJb K
noBepxHocTH. ['eoMeTprudeckuii cMbica ToiHOTO nuddepeHmnmana.
YacTHble MpOU3BOJHBIE M TMOJHBbIE AUpdEepeHIaIbl  BBICIIUX
nopsiakoB. @opmyna Teitnmopa. HesBubie (ynkimu. Teopembl
cymectBoBanus.  JuddepenimupoBanue  HESBHBIX  (YHKITHIA.
DKcTpeMyMbl (DYHKIIMM HECKOJIbKUX TepeMeHHbIX. Heobxomumoe
yclloBHe 3KcTpeMyMa. JloctatouHble ycioBus. MeToa HauMeHbIINX
KBaJpaToB. Y CIOBHBIN JKCTpeMyM. MeTton MHokutesnen Jlarpanxka.
[TprmMepsl ero MprUMeHEHUs MPHU MOUCKE ONTUMAIbHBIX PELICHHA.
KommuiekcHelii aHamm3

KommuiekcHble umcna. JleHcTBUS Haj KOMIUIEKCHBIMH YHCIIAMH.
Tpuronomerpuueckas Gpopma KoMIuiekcHoro uucia. [lokazarensHas
¢dopma KoMILIeKCHOTO Yrcia. OYyHKINU KOMIUIEKCHOM MTEPEMEHHOM.
[TpousBoaHas GyHKIIMHA KOMIUIEKCHOU TIEPEMEHHOM.
Juddepenimansabie ypaBHCHHS

OObIKHOBEHHbIE TU(PepeHInaNbHble ypaBHEHUs. Duznyeckue
3a7a4M, IpUBOAAIMe K TuddepeHIMatbHbIM YpaBHEHUSAM. 3a/1a4a
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Cemectp 3
Tema 6.

Komm. Teopema cymiecTBOBaHMSI M €IUHCTBEHHOCTH PEIICHUS
3agaun  Komm. Ilonme wHampaBneHMM W METOA  M30KIIMH.
Huddepenumanpaple  ypaBHEHHST ~ [EPBOrO  MOpsAKa  C
pa3IeNAIOUMMUCS epEeMEHHBIMU u OJTHOPO/IHBIE
muddepeHnanbHbIe YpaBHEHMUSL. [Tpunoxxenus
mudQepeHInalbHBIX YPaBHEHUH TEPBOTO MOpSAKA B Pa3IHMUHBIX
obOnactsx Hayku. Jlunedinsie muddepeHInaIbHbIe YPaBHEHUS
IIEPBOTO NOpsAKa. YpaBHeHHe bepHyiuu. VX peresue ¢ moMoIbo
MmetonoB Jlarpamwxka u bepuymmm. uddepeHuunanbabie ypaBHEHUs
MIEpBOTO TOPsIKA B MONMHBIX auddepernmanax. MaTerpupyrommii
MHOXHTENb. JnddepeHimanbable YpaBHEHNS BBICIINX MOPSIKOB.
3agaua  Komm.  [lonstme o  KpaeBbIX  3ajadax  Juisd
pQepeHInaIbHBIX ~ ypaBHEHUH. YpaBHEHHE, JIOITyCKAIOLIEe
noHmwkeHue nopsaaka. [Ipunoxenne K pemeHuio 3a1a4 O JBIKEHUH
¢uznueckoro MasTHuKa. OTHOPOIHBIEC JIMHEWHBIE U HEOJTHOPO/IHBIE
auHelHble  nuddepeHnmanbapie  ypaBHeHUs. [lonatue obmero
pewenus. Onpenenurens Bponckoro. ®opmyna  JlnyBuinis-
OcTtporpaackoro. Meron BapUaIiu HEONpeAETICHHBIX
K03 (OUITMEHTOB perieHus HEOHOPOAHBIX JIMHEHHBIX
muddepeHInanbHbIX ypaBHeHui. JluneitHbie muddepeHnanbHble
yYpaBHEHUS C IOCTOSTHHBIMH KOX(QPHUIIEHTaMu. Y paBHEHHS C ITPABOM
YacThIO CHENMAILHOTO BH/A. [IpuitoskeHHs K ONMMCAaHUIO JTMHEHHBIX
mojieneld. Cuctembl T depeHInanbHbIX YpaBHEHUM, CBOMCTBA UX
pemieHnid. Pemennst cucteM JMHEHHBIX  TU(dEpEeHIMATEHBIX
YPaBHEHUH € IOCTOSTHHBIMU K03 purimenramu

Teopus paioB

YucnoBble 1 QyHKIMOHATBHBIE psAbl. YncnoBsie psansl. [loHsTue
cxonumocTt psna. ['eomerpuyeckas mporpeccusi. HeoOxomumpbrii
IIPU3HAK CXOAMMOCTH psza. IIpocrenmme NeMCTBUS HaAA PsIaMU.
CpoiicTBa psAAOB € MOJOXKHUTEIBHBIMM 4iieHaMH. MccnenoBaHue
CXOAUMOCTH PSAZOB C MOMOIIBIO IIPU3HAKOB cpaBHEHUA. |IpusHaku
cxomumoct  Jlamambepa u Komm. VHTerpambHbIil MpHU3HAK
CXOOUMOCTHU PAIOB c TTOJIO)KUTEIbHBIMH YJICHAMHU.
3nakouepenytomuecs psiabl. Teopema JleitOnuna. OreHka ocTaTka
3HAKOUEPEAYIOWIErOCS  psia.  3HAKOYEPEAYIOLIUECS  PSIIbI.
AOCOJTIOTHO U YCIIOBHO CXOAsIIMecs psabl. TeopeMa 06 abCcomoTHOM
cxomumocT. DyHkumoHanbHbIE psabl.  OO0IaCTb CXOAUMOCTH,
METOJIbI €€ onpeeeHns. PaBHOMEpHAs U ITPaBWIbHAS CXOAUMOCTD
dbynkuoHaneHBIX  psgoB. [lpusHak Beitepmrpacca. CreneHHbIE
psabl. Teopema Ab6emns. UHTepBai u pajuyc CXOAMMOCTH CTETICHHOTO
pana. Ero paBHoMepHas cxomumoctb. Psn Teiutopa. Teopema o
€IMHCTBEHHOCTH pa3loKeHUsl (QYHKUMU B CTENECHHOW psj.
JlocTaTouHble YCIOBUS Pa3iokUMOCTH (QyHKIMU B psan Teitnopa.
PasnoxeHre 0OCHOBHBIX 3JIeMEHTapHBIX (DYHKITHH B psijibl Teitnopa u

8



Tema 7.

Tema 8.

Maxnopena. IlpuMeHeHHE CTENEHHBIX PSJIOB B MPUOJIMKEHHBIX
BerucieHusiX. Psast @ypoe. Koadduimentsr @ypbe u ux cBOMCTBA.
Teopema 0 CXOAMMOCTH TPHUIOHOMETPUUYECKHUX pPsnoB Dypee.
[TousiTe OpTOHOPMHUPOBAHHOM crucTeMbl (pyHKIMIA. E€ npumenenue
Ui pasnokeHust (yHkumid. PaznokeHue YETHBIX W HEYETHBIX
¢yHkuuii B TpuroHomerpuueckuil psg Dypbe. CrnenuanbHbie
npuéMbl  pa3iokeHus (QYHKIMM B 3aBUCMMOCTH OT 3aJaHHOTO
WMHTEpPBAJIA pa3nokeHus. [[puMeHeHre TPUrOHOMETPUYECKUM PSIIOB
®ypbe B NPUOJIMKEHHBIX BEIYUCIICHUSIX.

KpaTHble 1 NOBEPXHOCTHBIE UHTETPAJIBI

JIBoliHON uHTErpan. 3ajgadyu, NPUBOMASIIME K MOHATUIO JIBOMHOIO
uHTerpana. Ero onpezeneHne u OCHOBHBIE CBOWMCTBA. BerumnciieHne
JBOMHOIO MHTErpaja IOCIEAOBATEIbHBIM  HHTETPUPOBAHUEM.
Breruncnenne tmomaner u 0ObEMOB €  TIOMOINBIO  JBOWHOTO
UHTErpaja. 3aMeHa IEPEMEHHBIX B JIBOMHOM HHTErpaie. J[BoiHOH
VMHTErPAJl B MOJSIPHOM CHUCTEME KOOpAWHAT. TpOWHOW HHTErpall.
3ajaud, NOPUBOMALIME K TMOHATHIO TPOWHOro HHrerpaia. Ero
ONpENCIICHNE W OCHOBHBIE CBOMCTBA. BblumciieHHe TpPOMHOIO
UHTErpajga  IOCJEIOBATEIbHBIM  HWHTETPUPOBAHMEM.  3aMeEHa
IIEPEMEHHBIX B TPOWHOM MHTErpaje. BblUuCIeHHWE TPOMHBIX
UHTETpajoB B IWJIMHAPUYECKUX U CPEpUUYECKUX KOOpJIUHATAX.
PU3NYECKUE U TEOMETPUUYECKNE TTPUIIOKEHHSI TPOMHBIX UHTETPAJIOB
(BBIUMCIICHHE TUIOMIAZCH TOBEPXHOCTEH, Macc, CTaTHYECKHUX
MOMEHTOB, MOMEHTOB HWHEPLHMH M KOOPAWHAT LEHTPA TKECTH
npocTpancTBeHHbIX Guryp). [Lnomans noBepxuoct. OnpeeneHue
MOBEPXHOCTHBIX MHTErpayioB. CBOMCTBA U MPUMEPHI BBIUYMCIICHUN.
Onpenenenne U NpUMEpPbl UHTETPAIOB MIEPBOIO U BTOPOTO POAA.
CBolicTBa ¥ MPUMEPHI BEIYUCIICHUI.

Teopus noss

CkanspHoe mnose. IIpon3BonHass 1O HANpaBiICHUIO W TPATUEHT.
[Ipumeps! BblUMCIEHUN W NpuiiokeHus. BekropHoe none. [loTok
BEKTOPHOI'O MOJII  4€pe3 OPUEHTUPOBAHHBIE INOBEPXHOCTH, €0
cBoiicTBa W (usnmdeckuii cMbIci. Teopema OcTporpaackoro.
JluBepreHuuyss BEKTOPHOTO MOJS, €€ CBOWCTBA M BBIYMCIICHHE B
JNEKapTOBBIX KoopAWHATaXx. DHU3NMYECKUI CMBICT AUBEPrEHIUU.
CoJleHOMIAJILHOE II0JIE, €ro CBoiicTBa. PaboTa CHIIOBOroO IOJISL.
Hupkysauus BekTopHoro noist. Teopema Crokca. PoTop BekTopHOTO
IOJIsI, €r0 CBOMCTBA M BBIYMCIICHHE B JIEKAPTOBBIX KOOPJIHWHATAX.
3amaum, MPUBOIAIIME K TMOHATUIO KPUBOJIMHEWHBIX WHTErPasOB.
OnpeneneHrie KPUBOJIMHEWHBIX UHTErpasioB 1-ro poma. OCHOBHBIE
CBOICTBA  KPUBOJMHEWHBIX  HHTErpaioB l-ro poma. MUx
reoMerpudeckue u ¢usuueckue npwioxkenus. OmnpeneneHue
KPUBOJIMHEWHBIX HHTErpaioB 2-ro poja. (OCHOBHBIE CBOMCTBa
KPUBOJIMHEWHBIX UHTETPAJIOB 2-TO poja. Y CIOBUE HE3aBUCHUMOCTHU
KPUBOJIMHEMHOr0 UHTErpaja 2-ro poga oT (QOpMbI IyTH.
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Cemectp 4
Tema 9.

Tema 10.

[ToreHumansHOE TOJE, €ro CBOMCTBA. YCJIOBUE MOTEHIUATBHOCTH.
CrnocoOsl orpeeNieHns MOTeHIraa.

Teopust BepoATHOCTEM

[Tousite cmywaitHoro coObrTusa. [IpocTpaHCTBO 3IEMEHTAPHBIX
coObITHit. CocTaBHBIE COOBITHUS, AEUCTBUSA HAJ COOBITHSIMU. AreOpa
COOBITHI KakK OJfHAa U3 UHTepnpeTauuii anreOpsl byms. JuarpamMmer
Benna. Kilaccuueckoe, CTaTUCTHYECKOE M IE€OMETPUYECKOE
ornpeneneHue BeposTHOCTU. [loHsATHE 00 aKkCcMOMAaTH4eCKOM
OIpeNIENIEHNH BEPOATHOCTU. OCHOBHBIE KOMOMHATOPHBIE OOBEKTHI:
IIEPECTAHOBKH, pasMelleHus, COYETaHUs, pa3OueHusl.
Hcnonb3oBaHrue METOI0B KOMOMHATOPUKHU B TEOPUH BEPOSTHOCTEM.
TeopeMbl CIIOKEHUS U YMHOXKEHHUSA BEPOATHOCTEH. Y CIOBHAs
BeposiTHOCTh. DopmMyIna moHO# BeposTHOCTH U popmyna baiieca.
Cxema  He3aBuUCHMMBbIX  ucnblTanuid. @opmyna  bepHyium.
[Tpenensubie  Teopembl: (opmyna [lyaccona, mokanbHas
VHTETpaibHas TEOPEMBI Myagpa-Jlamiaca. OTtknoHeHue
OTHOCUTEJIBHOM  4acTOTbl OT IIOCTOSIHHOM  BEPOATHOCTH B
HE3aBUCHUMBIX HUCHBITaHUAX. HauBeposTHenIee 4nciao MosBICHUA
COOBITHSI B HE3aBUCUMBIX HUCHbITaHUSAX. [loHsTHE CiydaitHOM
BeIMYMHBL W ee (QyHKkuuMu pacnpenenenus. HenpepbiBHbIE U
JTUCKPETHBIE  CIy4dalHble  BeNMWYMHBL. DyHKIMS  IUIOTHOCTH
pacnpezenenus u ee cBorcTBa. CBsizb MeXy AU PepeHaTbHON U
UHTETpaJbHOM  (YyHKUIMEN  pacnpenesieHus.. PaBHOMEpHBIH,
DKCITIOHEHIIMAJIBHBIM M HOPMAJIBHBIM 3aKOHBI pacnpenesieHus. P
pacnpenesieHus JTUCKPETHOM CIly4aliHOMN BEJINYMHBI.
bUHOMUHANBHBIA M TEOMETPUYECKUN 3aKOHBI PaACIPENCIICHUS,
pacnpenenenne Ilyaccona. CiydaiiHple BEKTOpbl. MHOroMepHsbIe
3aKOHBI pacnpezeneHus. IloHsaTe 0 HE3aBUCUMOCTH CIIy4YanHBIX
BesimurH. [IpeoOpazoBanus ciaydaiiHbIX BelnYUH. Maremarndeckoe
OKMJAHUE U JUCIEPCHs, MOMEHTBI BBICIIMX ITOPSAIKOB, CBOMCTBA
MoMeHTOB. KoBapuanus 1 ko3(p(puimeHT Koppessum, uxX CBOMCTBa.
JIBymepHOe HopMasibHOE pachpenenenue. HepaBencTBo UeObIéRra.
MaccoBble sBIeHHS W 3aKOH Oombimx uucen. lleHTpampHas
IIpEJEIIbHAs TeopeMa.

Maremarnueckasi CTaTUCTHKA

3ajaud  MareMaTH4YeCKOW CTaTUCTUKH. (OCHOBHBIC — IOHSTHUSA
BbIOOpOUHOro  Meroda.  JIUCKpEeTHbIW M HMHTEPBaJIbHBIN
BapHauuoHHble psaabl. [lommroHn u rucrorpamma. IlnorHOCTH
pacrpeeneHus npu3Haka. IMIupruieckast PyHKIHs pacrpeaeneHus
u ee MOMEHThl. CXOAMMOCTb 3MIIMPHUYECKUX XapPaKTEPUCTHK K
TeopeTndeckuM. [lapamerpuueckue cemencTBa pacipeneacHUi.
ToueyHble OLICHKH U METOABI UX HAXOKIEHUS: METOJ MOMEHTOB U
METOJT MaKCHMAJIBHOTO paBIONOI00MS. Hanexxnocts
JOBEPUTEIBHOIO VMHTEPBAJIA. WNHuTtepBanbHas OLICHKA
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MaTEMaTUYECKOrO OXHUAAHUS HOPMAJIBHOIO PaCHpElEeNeHUs MpU
M3BECTHOM aucnepcuu. VHTepBaJbHAs OLIEHKA MAaTeMATHYECKOTO
OXUJAHHUA HOPMAIBHOIO  PACHpPENENECHUs] IPU  HEU3BECTHOU
mucnepcun. CpaBHeHHe oLeHOK. CraTucThyecKas THUIoTe3a H
CTaTUCTUYECKUHI KPUTEPHI. CpaBHeHue KpUTEPUEB.
Cratuctryeckasi THIIOTe3a U CTaTUCTHYECKUA KpuTepuid. Ommoku 1-
ro U 2-ro poaa. YpoBEHb 3HAUHUMOCTH M MOLIHOCTb KPHUTEPHSL.
[TpuHumn npakTrnyeckon yBepeHHoctu. Jlemma Helimana-IIupcona.
Kpurepun cornacust: kpurepuit Konmoroposa u kputepuii [Iupcona
(Xu-KBapar). Onenka JOCTOBEPHOCTH (3HAUUMOCTN)
koaddunmenta koppemsituu. t-kputepuit Crtbrogenrta. OrieHka
perpeccu METOJIOM HauMEHBIIMX KBaJIpaToB. MHOKECTBEHHAS
perpeccus.  YpaBHeHusi — perpeccur.  @DyHKUMOHAIbHAs U
cratuctudeckass  3aBucumocTH.  KoppemsauumonHas — TaOnuua.
['pynmoBbeie cpeanue. lloHsTHEe KOPpPEISLMOHHON 3aBUCHUMOCTH.
OCHOBHBIE 33Jaud TEOPUH KOPPEISLMU: OIpeaesneHne (opMbl U
OILIEHKA TECHOTBHI CBsI3U. BHJIbI KOppEIALUMOHHON cBA3M (MapHas U
MHO>KE€CTBEHHAs, JIMHEHHAsI U HeJTMHEITHAs ).

YpaBHeHus perpeccun. JInHenHas perpeccus. Meron HauMEeHbIINX
KBasipaToB. OnpeeneHre napaMmeTpoB MPSIMBIX PETPECCHH METOIOM
HAaUMEHBIINX KBaJIpaToB. BEIOOpOUHBIM KO DUIIMEHT KOPPETSIIHH,
ero cBouicrBa. Henunennas perpeccus. [IpoBepka rumoresbl O
3HAaYUMOCTHU ko3 duIrenTa KOPPEJISIIN. [TpoBepka
ONTHUMAJIbHOCTU M aJIeKBaTHOCTU BBIOpaHHOW (hOPMBI CBSI3U JBYX
CIIyYalHBIX BEJIMYHH.

4.3. Jlekuuu
O06beM yacoB
Ne n/m HaspaHue TeMbl Ouro- 3aounas
Ounas hopma 3a04Has
dbopma dopma
Cemectp 1 32 6
Tema 1. | Jluneiinas anreOpa 10 2
Tema 2. AHaJIUTHYECKasi TEOMETPUS 10 2
Tewma 3. MaremaTHueCKUil aHAIN3 12 2
Cemectp 2 32 6
Tewma 3. MareMaTnyecKkHii aHaJIN3 16 3
Tewma 4. KommiekcHbIi aHayn3 6 1
Tema 5. | [Iuddepennuanbabie 10 )
ypaBHEHHUS
Cemectp 3 32 6
Tewma 6. Teopus psaoB 12 2
Tema 7. KpartHpie M NOBEPXHOCTHBIE 12 )
WHTETPAJIbI
Tema 8. Teopus nomust 8 2
Cemectp 4 32 6
Tema 9. | Teopus BeposiTHOCTEH 16 3
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Tema 10. | Maremarnueckasi CTaTUCTUKA 16 3
HToro: 128 24
4.4. IlpakTnyecKkue 3aHATHS
O06beM yacoB
Ne /m HaspaHue TeMbl Ouro- 3aounas
Ounas dhopma 3a04Has
dopma
dbopma
Cemectp 1 32 6
Tema 1. | Jluneiinas anreOpa 10 2
Tema 2. AHaJIMTHYECKasi TEOMETPUS 10 2
Tewma 3. Maremaruueckuii aHaiu3 12 2
Cemectp 2 32 6
Tewma 3. MareMaTnyecKkHii aHaJIn3 16 3
Tewma 4. KomminekcHbiit ananus 6 1
Tema 5. | [Iuddepennuanbabie 10 )
ypaBHEHHUS
Cemectp 3 32 6
Tewma 6. Teopus psiioB 12 2
Tema 7. KpatHpie M MOBEPXHOCTHBIE 12 )
WHTETPAJIbI
Tema 8. Teopus nomust 8 2
Cemectp 4 32 6
Tema 9. Teopust BeposiTHOCTEHN 16 3
Tema 10. | MaTemaTuyeckas CTaTUCTHKA 16 3
Hroro: 128 24
4.5. JTabopaTopHblie padoThI
JlabopaTopHbie pabOTHI IO TUCIUTIIINHE HE MPETyCMOTPEHBI.
4.6. CamocTosiTesibHAsi padoTa CTYIEHTOB
O0beM yacoB
OuHo-
Ne /it HaszBanue Tembl Bun CPC OuHas 3a04yH | 3aouHas
dhopma ast dhopma
dbopma
Cemectp 1 80 132
JInnetinas MOArOTOBKAa K KOHTPOJIbHOU
Tema 1. | anrebpa pabore; BBITIOJIHEHHE 25 40
WHAMBUAYAIBHOTO 3aJaHHs
AHanuTHueckas MOJATOTOBKA K KOHTPOJIBHOU
Tema 2. | reomeTpust pabore; BBITTOJTHEHHUE 25 40
WHIWBUAYAIBHOTO 33JaHHs
MaremaTuyeckuii | MOArOTOBKAa K KOHTPOJIbHOM
Tewma 3. | ananu3 pabore; BBHITIOJTHEHUE 30 52
MHAMBUAYAIBHOTO 33 JaHHs
Cemectp 2 80 132
Tema 3. | MaremaTuyeckuil | MOATOTOBKA K KOHTPOJIBHOM
aHau3 pabore; BBITIOJIHEHHE 32 50
MHAMBUAYAIBHOTO 33 JaHHs
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Tema 4. | KomnuiekcHbIi IIOATOTOBKA K KOHTPOJIbHOU
aHajau3 pabore; BBITIOJTHCHUE 20 34
VHAMBUAYAJIBHOIO 33JaHUs
Tema 5. | luddepeHunanbH | TOATOTOBKA K KOHTPOJIHHOU
bI€ YPaBHEHUs pabore; BBIITOJIHCHUE 28 48
MHAMBUAYAIBHOTO 3aJaHHs
Cemectp 3 80 132
Tema 6. | Teopus psiaoB MOArOTOBKA K KOHTPOJIbHOM
pabore; BBITIOJIHEHUE 26 48
MHAMBUAYAIBHOTO 33 JaHHs
Tema 7. | KpaTHble U | IOATOTOBKA K KOHTPOJIBHOMN
MTOBEPXHOCTHBIE pabore; BBITTOJTHEHHUE 26 48
MHTErpaJibl VHAMBUAYAIBHOIO 33JaHUs
Tema 8. | Teopus nosst MOArOTOBKA K KOHTPOJIbHOH
pabore; BBITIOJIHEHUE 28 36
MHAMBUAYAIBHOTO 3aJaHHs
Cemectp 4 80 132
Tema 9. | Teopus IIOATOTOBKA K KOHTPOJIbHOU
BEPOSATHOCTEM pabore; BBITTOJTHEHHUE 40 58
VHAMBUAYAJIBHOIO 33JaHUs
Tema MaremaTuyeckasi | HOATOTOBKA K KOHTPOJIbHOM
10. CTaTUCTUKA pabore; BBIITOJIHCHUE 40 64
MHAMBUAYAIBHOTO 3aJaHHs
HUroro: 320 528

4.7. KypcoBbie padoThl/lIPOEKTHI.
KypcoBsie paboThI IO JUCHUIIIIMHE HE MPETyCMOTPEHBI.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue AUCHMUIUIMHBI BEETCS C IPUMEHEHUEM CIEAYIOIINX BUIOB
00pa3oBaTeNbHBIX TEXHOJIOTHIA:

— TpaJUIIMOHHBIC OO0BSICHUTENbHO-UJUTIOCTPATUBHBIC TEXHOJIOTHH,
KOTOpbIe 00€CTeUnBaIOT JOCTYIMHOCTh Y4eOHOr0 Marepuasa Jijisi OOJbIITUHCTBA
CTYJIEHTOB, CHCTEMHOCTh, OTPa0OTaHHOCTh OpPTaHU3aIMOHHBIX (OpM U
MPUBBIYHBIX METOJIOB, OTHOCUTEIILHO MaJjIbie 3aTPaThl BPEMEHHU;

— TEXHOJIOTUM TPOOJIEMHOT0 OOy4YeHHUs, HAMpaBlICHHbIE Ha pPa3BUTHE
MO3HABATENILHON aKTUBHOCTH, TBOPUYECKOW CAMOCTOSTEILHOCTH CTYJIEHTOB H
MIPEANOJararIIre MocaeA0BaTeIbHOE U 1IeJICHANIPABICHHOE BBIJIBUIKEHUE TIEPE]]
CTYJICHTOM MO3HAaBaTEIbHBIX 33724, pa3pelieHne KOTOPhIX TO3BOISET CTYACHTaM
aKTUBHO yCBauWBaTh 3HAHHS (MCIOJIb3YIOTCSI MMOMCKOBBIE METOJbBI; MMOCTAaHOBKA
MO03HABATEJIbHBIX 3a/1a4);

— TEXHOJIOTHHM Pa3BUBAIOIIETO OOY4YEHHUs, TTO3BOJIAIONINE OPUEHTHPOBATH
y4eOHBIN MpoIiecc Ha MOTEHIIMATbHBIE BO3MOKHOCTH CTYIEHTOB, MX peaTn3aIifio
Y Pa3BUTHUE;

— TEXHOJIOTUM KOHIIEHTPUPOBAHHOTO OOYYEHHUS, CYyTh KOTOPBIX COCTOUT B
CO3MaHUM MAKCHUMaJIbHO OJIM3KOM K ©CTECTBEHHBIM TIICUXOJOTUYECKUM
O0COOEHHOCTSIM YEJIOBEUECKOI'0 BOCHPUATHSA CTPYKTYpbl yueOHOIro Ipolecca U
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KOTOpBIE€ JAIOT BO3MOKHOCTH ITyOOKOTO U CHCTEMHOTO U3YUYEHHS COICpPKAHUS
y4€OHBIX IUCLUUIUIMH 3a CYET 00ObETUHEHUS 3aHATHI B TeMaTu4yeckue OJIOKH;

— TEXHOJIOTUM ~ MOAYJbHOrO  OOydY€HHs,  JAKOIIUE  BO3MOXKHOCTh
oOecnieueHnst THOKOCTH ITpoliecca 00y4eHHUs, aJalTallik €ro K HHAUBUAYaIbHbIM
HOTPEOHOCTSIM M OCOOEHHOCTAM O0ydYaromuxcsi (MPUMEHSIOTCS, KaK MpaBuilo,
IIPU CAMOCTOSITEIbHOM OOYUYEHUH CTYJIEHTOB IO MHIUBUAYaJIbHOMY yU4E€OHOMY
IJIaHy);

— TEXHOJIOTUH AU PEepeHIUPOBAHHOTO 00y4eHHUs, 0OecrneunBarone
BO3MOXKHOCTh CO3/IaHUSI ONTHUMAJbHBIX YCJIOBHM JUIsl Pa3BUTHUS HHTEPECOB U
CIIOCOOHOCTEHl  CTYA€HTOB, B TOM 4HCI€ UM CTYACHTOB C OCOOBIMHU
o0pa3oBaTebHBIMH MOTPEOHOCTSIMH, YTO MO3BOJISIET PEaIN30BaTh B KyJIbTYPHO-
o0pa30BaTeIbHOM TPOCTPAHCTBE YHHMBEPCUTETA MJCI0 CO3JIaHUS PaBHBIX
BO3MOXKHOCTEH 7151 MOJTy4eHHsI 00pa3oBaHus

— TEXHOJIOTUM AaKTUBHOTO (KOHTEKCTHOr0) OOYyYeHHsS, C IOMOIIbIO
KOTOPBIX OCYIIECTBIIICTCS MOJCIMPOBAHUE TMPEAMETHOTO, MPOOJIEMHOTO |
COIIMAJILHOTO  cojiepkaHusi Oyaymeid mnpodeCCUOHATIBHOW — JIeATEIbHOCTH
CTYJEHTOB (HMCIONB3YIOTCSI aKTUBHBIE W MHTEPAKTUBHBIE METOJBI OOyUeHUS) U
T.J.

MakcumanbHas 3((PEKTUBHOCTD MEIarorn4eckoro nporecca JOCTUraeTcs
NyTeM KOHCTPYHUPOBAaHUS  ONTHMAJbHOTO  KOMIUIEKCAa  IEJaroruuecKux
TEXHOJIOTMM W (MJIM) HUX D3JEMEHTOB Ha JUYHOCTHO-OPUEHTHUPOBAHHOM,
NeSITEIbHOCTHOM, JTMAJOrMYeCKOM OCHOBE M HCIIOJIb30BAHUSA HEOOXOIUMBIX
COBPEMEHHBIX CPEJCTB O0yUEHUSI.

6. @OpMBI KOHTPOJISI OCBOECHHST THCIIATLTHHBI

Tekymmas arrecTarus CTyICHTOB IPOU3BOIUTCS B IUCKPETHBIC BPEMCHHBIC
WHTEPBAJIBI JIGKTOPOM WJIM TIPEToAaBaTesieM, BEAYIIUM MPAKTHICCKHUE 3aHSATHUS
0 JTUCITUTUIMHE B CJICTYIOMINX popMax:

— (¢poHTANBHBIE ¥ HHIUBUIYaIbHBIC OTPOCHI;

— KOHTPOJIbHBIE PabOTHI;

— 3alUTa WHANBUIYATBHBIX 3a/1aHUH.

®oH/IBI OIEHOYHBIX CPEJCTB, BKIIIOYAIOIIAE THIIOBBIC WHIWBUIYATbHbIC
3aJ1aHusl, KOHTPOJIbHBIE PaOOTHI, MO3BOJISAIONINE OIICHUTh PE3YJIbTaThl TEKYIICH U
IPOMEXKYTOYHOM  aTTeCTallud OOYydYalolMXCsAd [0 JaHHOW JIUCIUILIHHE,
MOMEIIAIOTCA B TPWIOKCHHH K pabdoded mMporpaMme B COOTBETCTBHH C
«ITonoxenrem o (GOHJIE OLIEHOYHBIX CPEICTBY.

[TpoMexxyTouHass aTTecTalds 1O pe3ybTaTaM OCBOCHUS JIUCIIUTIIMHBI
IPOXOJNT B popme:

MUCbMEHHOTO JK3aMEHA, BKIIFOYAIONIETO TEOPSTHYSCKUE BOMPOCH U
NpaKkTUYCCKHE 33aJaHus. B cilydae HEMOJIHOTO, CHOPHOTO HIIM HEKOPPEKTHOTO
BBITIOJIHCHUS 3a/IaHUsl TMCBMEHHOTO DK3aMeHa, JOIMYyCKAeTCsA YTOUHSIOIIHMMA
YCTHBIA OMPOC CTYACHTa, HA OCHOBAHWU KOTOPOTO BO3MOXKHa KOPPEKTHPOBKA
OILICHKU PE3yJIbTaTOB MPOMEKYTOYHON arrecTanuu. JJomyck K MpOMEKyTOUHOM
aTTECTAIMU MPOU3BOJAUTCS Ha OCHOBAHUH TIOJIOKHUTEIBHBIX PE3yJIETATOB 110 BCEM
(dbopMaM TEeKyIero KOHTPOJIS.
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3ayeta (MPEANOJIaracT BBIIIOJIHEHUE BCEX BHJIOB YyueOHOH paloTHl,
peyCMOTPEHHBIX pabouel mporpaMMoil yueOHOM TUCIUTUINHEI).

B sKk3aMeHanMOHHYIO BEIOMOCTh M 3a4YETHYIO KHM)KKY BBICTABIISIOTCS
OLICHKH 10 IIIKaJIe, IPUBEICHHON B TabJIHUIIE.

Ilxana oueHUBaHUs XapaKkTepUCTHUKA 3HAHUS IPEIMETa U OTBETOB 3ayeTsl
oTIn4HO (5) CryneHT TIyOOKO W B TIOJTHOM OOBEME BIAJCET | 3aUTCHO
HPOTrPaMMHBIM MaTepUAJIOM. I'pamotHo,

MCYEPIBIBAIONIE W JIOTUYHO €ro M3JIaraeT B YCTHOM
wi  nuckMeHHo  ¢opme. Ilpm  3TOM  3Haer
PEKOMEHJOBAHHYIO JIUTEPATYPY, MIPOSIBIISIET
TBOPYECKHI TMOAXOJ B OTBETaX HA BOMPOCHI U
MPaBUIILHO OOOCHOBBIBACT TMPHUHSTHIE PEIICHUS,
XOpOULIO BJaJCeT YMEHUSIMH W HaBbIKAMH IPHU
BBITIOJJHEHUH MPAKTUYECKUX 3a/1a4.

xoporo (4) CTyneHT 3HaeT MpOrpaMMHBIN MaTepHall, FPaMOTHO
Y IO CYTH U3JIaraeT €ro B yCTHOW WJIM MUCbMEHHOMN
dbopme, momyckass He3HAUYUTEIbHBIE HETOYHOCTU B
YTBEP)KJICHUSX, TPAKTOBKAX, OMNPEACICHUIX U
KaTeropusix WJIM HE3HAUUTEIbHOE KOJIMYECTBO
ommbOok. Ilpm »dTOM BIageer HEOOXOIUMBIMU
YMEHUSMH W  HaBbIKAMH TNpPU  BBIIOJHEHUU
MPAKTUYECKUX 3a]a4.

YIOBJIETBOPUTEIHHO (3) CTyneHT 3HaeT TOJbKO OCHOBHOM MPOTrpaMMHBII
MaTepuai, JOMYCKaeT HETOYHOCTH, HEAOCTATOYHO
yéTtkue (OPMYIUPOBKH, HEMOCIEIOBATEIIBHOCT B
OTBETAX, M3JIAra€MbIX B YCTHOW WJIM NMUCBMEHHOM
dopme. Ilpm >TOM HEZOCTAaTOYHO  BIIAJEET
YMEHUSMH W  HaBbIKAMU TNPU  BBIIOJHEHUU
npakTuueckux 3aaad. Jlomyckaer 10 30% omubox B
M3J1araéMbIX OTBETaX.

HeyaoBieTBopuTenbHO (2) | CTyaeHT  HE  3HaeT  3HAYMTEIBHOW  YacTH HE
nporpaMMHOro marepuana. IIpy 3ToM AomyckaeT | 3a4TeHO
NPUHLMIINAATIbHBIE OMMUOKU B J0Ka3aTelbCTBaX, B
TPAaKTOBKE TIOHATUM M KaTEropui, IPOSBIIIET
HU3KYIO KyJbTypy 3HAHUM, HE BJIAJICET OCHOBHBIMU
YMEHUSMH W  HaBbIKAMH NpPU  BBIIOJHEHUU
npakThuyeckux 3aaad. CTyIeHT OTKa3bIBAE€TCS OT
OTBETOB Ha JIONOJHUTENIbHBIE BOIIPOCHI.

7. YueOHO-MeTOoaAuYecKoe U NMPOrpaMMHO-UH(OPMALIMOHHOE
ol0ecrieyeHne TUCHUIIHHBI:

a) OCHOBHAas JiUTeparypa:

1. Kupkunckuii A.C., MatemaTudeckuii aHaiu3 : YdeOHOe mocooue s
By30B / Kupkunckuit A.C. - M.: Axagemuueckuii IIpoext, 2019. - 526 c.
(Gaudeamus) - ISBN 978—5—8291—3040—4 - Texcr : amekrponHbii // DBC
"KoHcynbTaHT cTyeHra" : [caliT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (naTta o6pameH1/1>1
02.09.2022). - Pexum poctyna : no MoANKCKE.

2. Makcumenko B.H., Kypc maremarnueckoro aHamuza : Yy4YeOHHK /
Makcumenko B.H. - HoBocubupck : U3n-so HI'TY, 2016. (Cepus "YuyeOHUKH
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HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : »snektpoHHbli // OBC
"KoncynbTant ctyaeHTa" : [caifT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143 .html (nata 06pa1ueH1/I>1
02.09.2022). - Pexum goctyna : no MOoANKUCKE.

3. ITonoB B.C., Jluneitnas anrebpa : yueobnoe nmocodue / B.C. Ilomos - M. :
M3patensctBo MI'TY um. H. O. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Texkcr : anexrponnsiit // OBC "Koncynbrant crygenta” : [caiit]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (mara
obpamenus: 02.09.2022). - Pexxum nocrtyna : 1Mo moAMUCKe.

4. Yeromuun A.Il., JluneiliHas anreOpa U aHAJIUTHYECKAs] TEOMETPHUS :
yuebHoe nocodue / Yeronun A.Il. - PoctoB H//] : U3a-B0o FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekct : snektponubli // OBbC "KoHcynbTant
cTyaeHra" : [caitT]. - URL :
http://www. studenthbrary ru/book/ISBN9785927517282.html (mara o6pa1ueH1/m
02.09.2022). - PexxuMm ocTyna : o MOMAIHKCKE.

0) JONMOJIHMTEIbHAA JIUTEepaTypa:

1. beknemumesr /J[. B. Kypc aHamuTthueckoil TeoMeTpHH M JIUHEHWHOU
anreOpsl [Tekct] : yueOnuk / JI. B. beknemumesn. - 5-¢ usn., nepepad. - M. :
Hayka, 1984. — 320 c.

2. bepmantr A. ®. Kparkuii Kypc Marematuyeckoro aHaimu3a [Tekcr] :
yueOHuk / A. ®@. bepmant, U. I'. ApamanoBuu. - 8- uza., ucnp. u gom. - M. :
Hayka, 1973. - 720 c.

3. bepman I'. H. COopHuk 3aga4y mo Kypcy MaTeMaTH4YECKOro aHajin3a
[Texcr] : yueO. mocobue / I'. H. bepman. - 20-e uza. - M. : Hayka, 1985. - 384 c.

4. Nanko II. E. Beiciias maremaThka B yNpaKHEHUSAX M 3adadax: YueO.
[Tocobue mns By3oB / I1. E. Jlaako, A. I'. Tlonos, T. f. Koxesuuxona, C. II.
Hanko. — 7-e ws3n., ucnp. - M. : OO0 «M3pareasctBo ACT»: OOO
«M3natensctBo « Mup u O6pazoBanuey, 2014. - 816 c.

5. Knerenuk /. B. COopHuK 3a1a4 o aHanmuTuaecko reometpun [Teker] :
yue0. mocobue ais BTy30B / JI. B. Knerenuk ; non pen. H. B. Edumoga. - CIIO. :
"CneunanbHas auteparypa’, 1998. - 200 c.

6. I'pubanor B. M. Bricmras matemaruka. Kypc nekmuii. U. 1 [Tekcr] / B.
M. I'pubanoB, H. M. Kpamaps, O. II. llIBen. - Jlyranck : M3n-8o BHY um. B.
Hans, 2002. - 164 c.

7. I'pubanoB B. M. Brictrast maremaruka. Kype nexmuii. Y. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. llIen. - Jlyranck : M3a-s0 BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanos B. M. Briciias matemaruka. Kypc mekmwmii. Y. 3 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIgen. - Jlyrauck : M3a-s0 BHY um. B.
Hains, 2003. - 174 c.

9. llIneiinep B. E. Kpatkuii kypc Beicuieid Mmarematuku. B 2 1. [Teker] :
yueb. nocooue / B. E. lIneiinep, A. U. Cnyukuii, A. C. lllymoB. - 2-e usm.,
nepepad. u jo1. - M. : Beici. mkosna, 1978. - 328 c.
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10. CoopHuK 3a7a4 10 MaTemaTuke aJisg BTy30B. Y. 1. JIunelinas anredpa u
OCHOBBI MaTematuueckoro aHanmmsa [Tekcr] : yueb. mocobue / mox pena.: A. B.
Edumosa, b. I1. JlemunoBuua. - M. : Hayxka, 1981. - 464 c.

11. COopHuk 3amauy mo marematuke s BTy30B. Y. 2. CrneuuanbHble
pazzensl MaTeMatudeckoro ananm3a [Tekcr] : yue6. mocobue / mox pen.: A. B.
Edumosa, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 368 c.

12. Byrpo f. C. Beicmias marematuka. B 3 1. Jludpdepenuumansuoe u
UHTerpaiabHoe ucuncienue [Tekct] : yueonuk ayst By3oB / . C. byrpos, C. M.
Huxonbckuil. - 8- uszm., crep. - M. : IIpoda, 2007. - 509 c.

13. KyapssueB B. A. Kparkuit kypc Boiciieit marematuku [Tekct] : yueo.
nocodbue / B. A. Kynpssues, b. I1. JlemunoBuu. - 4-e uzf., nepepad. u gor. - M. :
Hayka, 1975. - 624 c.

14. IMuckynos H. C. luddepenunanbuoe u UHTETpajibHOE UCUUCAeHUs: [
BTy30B. [Tekcr] : yueb. mocodue / H. C. ITuckynos. - 13-e uzn. - M. : Hayxka,
1985.-560 c.

15. Byrpos 4. C. luddepeninmanbaoe u nHTErpaibHoe ucuuciaeHue [ Texer]
: yueOnuk / S. C. byrpos, C. M. Hukonbckuii. - M. : Hayka, 1984. - 432 c.

B) METOAUYECKUE YKA3AHUS:

1. Metoauyeckue peKOMEHAlMU U COOPHUK MPUMEPOB JIJISi BBHITOJTHEHHS
VHIUBUYAJIBHBIX 33aJlaHAi 10 BbICIIEW MarteMatuke. Paznen: «JIuneitHas u
BEKTOpHAsi ajureOpa» MJig CTYJICHTOB HWHXXEHEPHBIX, AJICKTPOTCXHUYECKUX H
PKOHOMMYECKHX HANPaBICHUN MOATOTOBKH [ DJIEKTPOHHBIN pecypc]/ cocT.: B. B.
Mausiid, 1. B. Mansiit, B. C. lllenokos. - Jlyrauck : JIHY um. B. [lans, 2019. -
156 c.

2. Meroauyeckue yKa3aHUs K TPaKTUUECKON paboTe MO JUCHUILIMHE
“Bpiciias matematuka” [DnekTpoHHbI pecypc] . U.1 : Jluneitnas anreGpa u
aHanutuueckas reometpus / coct.: B. B. Manwiii, 1. B. Mansiit. - JIyranck : JII'Y
um. B. Jlans, 2015. - 82 c.

3. Meroauyeckue ykazaHUs K MPaKTUYECKOW paboTe MO UCUUILTHHE
“Bpicias maTtematuka” [DnekTpoHHbI pecypc] . Y. 2 : duddepenuuansHoe
ucuncaenue / coct.: B. B. Mansiit, 1. B. Mansiit. - JIyranck : JII'Y um. B. Jlans,
2015.-71 c.

4. Meroauyeckue yKa3aHUs K NPaKTUUECKON paboTe MO JUCHUILIMHE
“Brpiciiass matematuka” [OnexkTpoHHbIl pecypc] . Y. 3 : HuaTerpaibHoe
ucuncienne / coct.: B. B. Mansrii, /[. B. Mansrid. - JIyranck : JIT'Y um. B. [lans,
2015.-70c.

5. Meroaudeckue ykKa3aHUSI K TPAKTHYECKON paboTe MO JUCITUTUIMHE
“Bpicmias MareMatuka’ [OnexkTpoHHbld pecype| . Y. 4 : OyHKUMM MHOTHX
nepeMeHHbIX. Juddepennmanpabie ypaBHeHus / coct.. B. B. Manwiii, 1. B.
Maubii. - JIyranck : JII'Y um. B. Jansa, 2015. - 67 c.

6. Meroauyeckrue ykazaHUs K MPaKkTUYECKOW paboTe MO JUCUUILTUHE
“Beiciias matematuka” [DnekTpoHHBIM pecypc] . U.5 : Paasl / coct.: A. B.
Bumnesckuii, B. B. Maneii, I. B. Mansiid. - JIyranck : BHY um. B. Jlans, 2013.
- 80 c.
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7. Metoauyeckue yKazaHUs K MPaKTUYECKOW paboTe MO JUCUUILTUHE
“Bpiciias  marematuka”’  [OnekTpoHHbIi  pecypc] . U.6 :  Kparusle,
KPUBOJIMHEHHBIC, TMOBEPXHOCTHBIE HMHTErpaibl. Teopus mons / coct.. A. B.
Bumnesckuii, B. B. Mansii, /. B. Mansiid. - Jlyranck : BHY um. B. Jlans, 2013.
-80c.

I') HHTepHeT-pecypcehl:

MunucTepcTBO HayKu U Bbiciiero oOpa3oBanus Poccuiickoit @enepanuun
— https://minobrnauki.gov.ru/

OenepanpHas ciyx0a 1o HaaA30py B cdepe oOpa3oBaHUS M HAYKU —
http://obrnadzor.gov.ru/

[Topran denepanbHBIX rOCYIapCTBEHHBIX 00pa30BATENbHBIX CTAaHAAPTOB
BhICIIIEr0 oOpa3zoBaHus — http://fgosvo.ru

®denepanbHbIi noptan «Poccuiickoe odpazoBanue» — http://www.edu.ru/

Nudpopmannonnas cucrema «EauHoe okHO gocTyna Kk 00pa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

®denepasibHblil 1IEHTp WHGOPMAIIMOHHO-00PAa30BaATEIbHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMBI H PeCYPChl

OnexTpoHHO-0MbOMuoTeyHass cucrtema «KOHCYJIbTaHT —CTyACHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DIeKTPOHHO-0MOIMOTeUHAs cucrema «StudMed.ru» —
https://www.studmed.ru

NudopmanuoHHbIH pecypc¢ OuodJIMOTEeKH oOpa3zoBaTeIbHOM
OpraHu3auuu

Hayunas 6ubnuotexka umenu A. H. KonsieBa — http://biblio.dahluniver.ru/

8. MaTepuajbHO-TeXHHYECKOE o0ecrevyeHne TUCIUIINHBI

OcBoeHue nucuUILIMHBL «MaTtemaThuka» MpEeAnoJaracT MCIOJIb30BaHUE
aKaIeMUYECKNX AyJIUTOPUH, COOTBETCTBYIOIINX IEUCTBYIOIIUM CAaHUTAPHBIM U
MIPOTHUBONOKAPHBIM ITPAaBUJIaM U HOPMaM.

[Ipouee: pabouee mMecTO mpenofaBaTeisi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoM B IHTepHET.

[IporpamMmmHOe obecrnieueHue:

BecmiiaTtHoe
DOYyHKIUOHAIBbHOE
MporpamMMHoOe Cceblikn
HAa3HAUYEeHHEe
odecrmeyeHue
. . https://www.libreoffice.org/
Odpncnriid naxer Libre Office 6.3.1 | 1 ru.wikipedia.org/wiki/LibreOffice
OmneparnoHHast https://ubuntu.com/
cucrema UBUNTU 13.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
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http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx

Bpayzep Opera http://www.opera.com
I i Mozilla http:// mozilla.org/ru/thunderbird
OYTOBBIU KJIIUCHT Thunderbird D/ WWW.IMOZ .0rg/ru, U

Daiisi-MeHe IKep

Far Manager

http://www.farmanager.com/download.php

ApxuBarop 7Zip http://www.7-zip.org/
T'padueckuii GIMP (GNU Image | http://www.gimp.org/

5 AKTO Manipulation http://gimp.ru/viewpage.php?page_id=8
pedl p Program) http://ru.wikipedia.org/wiki/GIMP
PenakTop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoreiiep VLC http://www.videolan.org/vlc/
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MacnopT
(oH/1a OLIEHOYHBIX CPEJCTB MO Y4eOHOU TUCHUILIHHE
«Maremartuka»
IlepeyeHs kOMIeTEHUMH (3JIEMEHTOB KOMIIETEHLUIT), (POPMHUPYEMBbIX B
pe3yJbTaTe 0CBOCHHUS Y4eOHOM M CUMIIHHbI

No Kon DopmyIHpOBKA KonTponupyemeie Oransl
/1 | KOHTPOJIUPYEeMOit KOHTPOJIMPYEMON TeMBbI yueOHOM dbopmupoBaHus
KOMITIETEHIIUH KOMITIETEHIIUH JUCIUILTAHBI (cemectp
U3YUECHHUS])
1 YK-1 crocobeH Tema 1. 1
OCYIIECTBIISITh  TOWCK, | JIuHelHas anrebpa (HayaJIbHBIN)
KpUTHYECKH aHamm3 U | Tema 2. 1
cuHTe3 uHpOpMaIuy, | AHAIUTHYECKAS (HayaTbHBIN)
IPUMEHATh CUCTEMHBIN | reoMeTpus
noaxod s peumeHusa | Tema 3. 1,2
MOCTaBJICHHBIX 3aJa4 Marematuueckuit (Ha4asIbHBIIN)
aHaIu3
Tema 4. 2
KommiekcHbli anam3 (HayaJIbHBIN)
Tewma 5. 2
Huddepenunanbable (Ha4YaJIBHBII)
ypaBHEHHUS
Tema 6. 3
Teopus psaoB (HaYaJIBHBIN)
Tema 7. 3
Kparnsie u (HayaTbHBIN)
MOBEPXHOCTHBIE
WHTETPAJIBI
Tema 8. Teopus nomst 3
(HaYaJIbHBIN)
Tema 9. Teopus 4
BEPOSITHOCTEM (HayaJIbHBIN)
Tewma 10. 4
Maremaruueckas (HayaTbHBIN)
CTaTHCTHKA
2 | OIIK-3 crnocobeH  mpumeHsATh | Tema 1. 1
COOTBETCTBYIOIIHI Jlunetinas anredpa (HaYaIBHBIN)
duzuKo- Tema 2. 1
MaTeMaTU4eCKUi AHanmuTaueckas (HayabHBIN)
ammapar, METOABI | TEOMETpPUS
aHanm3a U | Tema 3. 1,2
MOJCIINPOBAHU, Maremaruueckuit (HayaTbHBIN)
TEOPETUYECKOTO U | aHAIH3
AKCIIEPUMEHTAIHLHOTO Tema 4. 2
HACCIEeO0BaHUA npy | KoMIjIeKCHBINH aHATINA3 (HaYaJIbHBIN)
pCLICHUH Tema 5. 2
NpoQeCCHOHATIEHBIX HuddepenunansHbie (HayaJIbHBIN)
3ana4 YpaBHCHHUS
Tema 6. 3




Teopus psaoB

(HaYaJIbHBIN)

Tema 7. 3
Kparnsie u (HayaTbHBIN)
MOBEPXHOCTHBIE
WHTETPAJIBI
Tema 8. Teopus nomust 3
(HaYaJIbHBIN)
Tema 9. Teopus 4
BEPOSITHOCTEM (HayaJIbHBIN)
Tewma 10. 4
Maremaruueckas (HayaTbHBIN)
CTaTHCTHKA
Ioxa3are/im M KPpUTEPHU OLIEHUBAHUS KOMIIETEHIMH,
OIMMCaHHuE IIKAJ OIICHUBAHUA
Ne Kon ITokazarens ouenuBanus |Kontponupyemsle | HaumeHoBaHue
/T | KOHTPOJIUPYEeMOH | (3HaHWS, YMEHHUsI, HABBIKH) | TEMBbI Y4eOHOM OIICHOYHOT'O
KOMIIETCHITNH JUCITUTLIAHBI CpeacTBa
I. | YK-1 3HaTh: OCHOBHBbIC MoOHsATHSA | Tema 1, @poHTaNbHBIE ©
OIIK-3 u Metonnl | Tema 2, VH/IUBUlyaJIbHbIE
MaTeMaTHIEeCKOTO Tema 3, OTIPOCHI;
aHaIu3a, B gactu | Tema 4, KOHTPOJIbHBIE
muddepennmanbaoro  u | Tema 5, paboTHI;
HUHTETPaTbHOTO Tema 6, WHUBUIYTbHBIE
HCYHCIICHMS, teopuu | Tema 7, 3aJIaHus;
psanoB; Teopuu JHHENHHOH | Tema §, IIPOMEXYTOYHAs
anreOpel; aHamuTH4eckor | Tema 9, arTecTanus
reOMETPHH; Teopun | Tema 10 (9K3aMeH, 3a4er)
muddepeHIaTbHBIX
YpaBHEHU; TEOpUHU
BEPOATHOCTEMN u
MaTeMaTU4eCKON
CTaTUCTUKH, B  4YacTu
OIUCaHUSA CIIy4alHbIX
SIBIICHHH, YHCIOBBIX
XapaKTePUCTHK
CIIy4allHbIX BEJIMYUH U

CIIy4alHBIX BEKTOPOB,
METOJI0B CTaTHUCTUYECKOIO
aHaJn3a.

YMETb: HCII0JIb30BaTh
METOJIbl MaTeMaTH4ECKOI0
aHajaWu3a, aHaJIUTHYCCKOM
reOMETPUHU, JIMHEWHOHN
anreopsl, TEOPHUH
GyHKIMH  KOMILJIEKCHOTO
MIEPEMEHHOTO, TEOPUH
BEPOATHOCTEMN 51
MaTeMaTHYECKOU




CTaTUCTHUKH;
HCIOJIb30BaTh  OCHOBHBIE
IPUEMBI 00paboTkH
AKCIIEPUMEHTAIILHBIX
JAHHBIX; PeIlaTh TUIIOBBIC
3amaun; oOpamarbecs K
MH(POPMALIMOHHBIM
cuUcTeMaM (MaTepner,
CIpaBoYHasT H  JApyras
MaTeMaTHyecKas
JUTEpaTypa) JUTSt
MOTIOJIHEHUSI U YTOYHEHHUS
MaTeMaTUYECKUX 3HAHUU.

BIIQJICTh:
MaTeMaTUYeCKUMHU
MOHSATHSIMH W CHUMBOJIAMH
JUIST BBIPAKECHUS
KOJHUYECTBEHHBIX u
KauyeCTBEHHBIX
OTHOIIICHUH,
MaTeMaTHYEeCKUMU
METOJIaMHU U aJITOPUTMAMU
B MPUITOKEHUSIX K

TCXHUYCCKHUM HAYKaM.

@oHbI OLICHOYHBIX CPEICTB N0 AUCHHUILIHHE «MaTeMaTuKa
Bomnpocs! 1151 GpoHTATBHBIX U MHAUBHAYAJBHBIX ONPOCOB:

Tema 1. Jlunetinas aneeopa.

1. Kakue cuctembl JMHEMHBIX anreOpanyecKuX ypaBHEHUN Ha3bIBAIOTCS
ONpeEICHHBIMH, HEONPENEIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii sBisieTcss KBaJpaTHas CHUCTEMa JHMHEHHBIX ajreOpandyeckux
YpaBHEHUH, €CIIU €€ ONPEIETUTENb PABEH HYIIO?

3. Kakoii nomkHa OBITh CHUCTEMA JIMHEHWHBIX aireOpandyeckux ypaBHEHHI,
4TOOBI €6 MOXKHO ObLIO pemiath MeToioM Kpamepa?

4. CucrtemMa JIMHEWHBIX anreOpauvyeckux YpPaBHEHHM pellaeTcs METOJ0M
["aycca. Kak y3HaTh, 4TO OHA onpeiesieHHas1, HeonpeaeieHHas, HECOBMECTHas ?

5. YUro Takoe matpuna? Kakumu MoryT ObITh MaTpHILIbI?

6. Kakue Matpuiibl MOKHO niepemMHokaTh? Kak oHU nepeMHOKaroTcs?

7. UTo Takoe OnpeneuTellb BTOPOTo MopsaKa?

8. UTo Takoe onpeennuTesb TPEThEro nopsiaKa’?

9. Hro Takoe MUHOP DJIEMCHTA @; ; OTIPEACINUTEIIS !

10. Yro Takoe anredpandeckoe JOTOJHEHUE DIIEMEHTA A i onpeaeauTens?
11. Yto 3HAYUT pa3’OKUTh ONPEAECIUTENb MO AJIEMEHTAM CTPOKH WIIU
crobia?

12. Kakass marpuia Ha3bpIBaeTCsl OOpaTHOM MO OTHOUICHHIO K JaHHOU
KBaJpaTHON MaTpuie?



13. Kak 3anmcaTh KpaMEpOBCKYIO CHUCTEMY JMHEHHBIX alreopandyecKkux
ypaBHEHU B MaTpuyHOU popme?

14. Kak mocTpouTh 00paTHYO MaTpUILy JJIsl JaHHOM KBaJpaTHOW MaTPHUIIbI C
ONPENEIUTENIEM, OTJIMYHBIM OT HYJIA?

15. Yto Takoe BekTOp? ero jrHa? opT BeKTopa?

16. ChopmynupyiiTe CBOMCTBA OTIEPAIINU CIIOKECHUSI BEKTOPOB.

17. Hpwu kaxux yenoswsix: 1) |@ + b| = |@| + |b|? 2) |d@ + b| = |d@| — |b]?

18. Kakue HECKOJbKO BEKTOPOB HA3bIBAIOTCS JIMHEMHO 3aBHUCUMBIMU?
JMHENHO HE3aBUCHUMBIMU?

19. Kak reomeTpuuecku pacmojlaraloTcs Mapa WIA TpOKa BEKTOPOB
JIMHENHO 3aBUCHMBIX BEKTOPOB? JINHEWHO HE3aBUCUMBIX BEKTOPOB?

20. Yro Takoe Oa3uc HEKOTOPOTO MHOXKECTBAa BEKTOPOB? KOOPIMHATHI
BEKTOpa B BEIOpaHHOM Oazuce?

21. ChopmynupyiiTe TpaBUIIO CIOXKEHHUS JBYX BEKTOPOB, 3aJaHHBIX
Pa3IOKEHUSIMU B HEKOTOPOM Oaszuce.

22. ChopmynupyiiTe MOHSTHE MPSIMOYTOJILHOTO 0aszuca U MPsSMOYTOJbHOU
JIEKapTOBOM CUCTEMbI KOOPIMHAT.

23. Yto Takoe CKaJIsipHOE, BEKTOPHOE W CMEIIAHHOE MPOU3BEACHUE X
BekTOpoB? Kak ux BbrumcaaTe? Ilepeuncinure MX CBOMCTBA U T€OMETPUYECKUN
CMBICIL.

Tema 2. Ananumuueckas ceomempusi.

24.Yto Takoe anrebOpamdeckas nmHHA? Cdhopmynupyiite teopemy o0
MHBAapUAHTHOCTH MOPAJIKA aIre0panyecKoi JTUHUH.

25. Hanumure paBeHCTBA, BbIPAXKAIOIIME YCIOBUS MNapajUIEbHOCTH U
NEPIEHIUKYISIPHOCTU ABYX HMPSAMBIX Ha INIOCKOCTH.

26. Ilouemy IJIOCKOCTH M TOJIBKO OHM Ha3bIBAIOTCS IOBEPXHOCTAMM 1-TO
nopsiaka’?

27.Yto takoe smaunc? ChopMynupyiTe CBONCTBO (DOKAIBHBIX pagnlyCcOB
TOYKM 3uunca. Halianre koopArHATBHI HEHTPAa CUMMETPHH, MTOTYOCH.

28. Kakue mnpsiMple Ha3bIBalOTCS acuMmnroramu runepOosbl? Hanummre
yPaBHEHHUS ACUMIITOT rurepOossl 4x2 — 9y? = 36.

29. llpsmas L 3agana ypaBHEHUEM C YTIIOBBIM KO3 GULIIUEHTOM Y = kX + b.
[TosicHUTE TEOMETPUUECKUI CMBICIT K U b.

30. IIpsmbrle Ly wu L, 3amassl ypaBHeHHWsMH Ly:y = kyx+ by,
L,:v = k;x + b,. Hannmure ycioBus napaieIbHOCTH U NEPHEHAUKYJISIPHOCTH

ATUX MPSAMBIX.
31. Kak reoMeTpuuecKku 0ObSICHUTD, YTO CUCTEMA YPaBHCHU I
A x+B,y+(C, =0
{Azx—k B,y+0C, =0
ABJISIETCSI HECOBMECTHOW? COBMECTHOM M HEONPENENEHHON? COBMECTHOU U
ONPEICIICHHOM?



32.1lpy KakoM YCJIOBUM IIJIOCKOCTh UM TpsMas B INPOCTPAHCTBE
napajuieabHbl? EPIEHIUKYISPHBI?

33. Hanumure ycaoBue NEPHEHIUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Haumure oOmiee ypaBHEHHWE TUIOCKOCTH. KakoB TreoMeTpuyecKuid
CMBICT KO3()(PUIIMEHTOB ypaBHEHUS?

35. Harummre ypaBHEHHE IUIOCKOCTH, IMPOXOJSIIEH uepe3 3 3aJaHHbIE
Touku M; (3 y15 240, Mo (33525 22), M (X35 ¥4 23)-

36. 3anummMTe ypaBHEHUE IJIOCKOCTH, IMPOXOJAIIEH Yepe3 aHHYH TOUYKY
M, (xy; Vo ; Zo) NepenauKyIsApHO BekTOpy 11 = (4; B; C).

37.Yto Takoe smumnconn? Kakumu JIMHHUSIMM SBISIOTCS €r0 CEUEHUS
KOOPAMHATHBIMU  IUIOCKOCTSIMM B IPSIMOYTOJIBHOM  JI€KapTOBOMl  cUCTEME
KOOpJUHAT?

38. B kakoMm ciydae 3JUITMIICOM]T Ha3bIBAETCS SJUIMIICOUIOM BpateHusa? [lpu
BpallleHUU Kakoi (GUrypbl U BOKPYT Kakoil OCH OH o0pa3zyercs?

39. Kakoif cumMerpueil 00aJalOT OJHOMNOJOCTHBIM U JABYNOJOCTHBIN
rUnepooIonIbl, TApabOIOUIbI U TOUYEMY?

40. Hamucath ~ ypaBHEHUs  JIMHUK, 0Opasyloumxcs B CEYCHHHU
KOOPAMHATHBIMHU IJIOCKOCTSMU THUIEPOOJIOUIOB U MNapaboJIoONI0OB, 3aJaHHBIX
KaHOHMYECKHMHM ypaBHeHUAMU. HaprcoBaTh 3TH JTMHUU.

Tema 3. Mamemamuueckuu ananus.

41. Kakoe 4nci0BO€ MHOKECTBO HA3bIBAETCA OTPAHUYECHHBIM CBEPXY?

42. Kakoe 4nci0BO€ MHOKECTBO HA3bIBAETCA OrPAHUYCHHBIM CHU3Y?

43. Kakoe 4nCcII0BO€ MHOKECTBO HA3bIBAETCS OTPAHUYECHHBIM CHU3Y?

44. Yo Ha3bIBAETCSA TOYHOW BEPXHEN I'PAHUIIEN YHCIOBOTO MHOXKECTBA?

45. Yto Ha3bIBAETCS TOUKON HUKHEW IPaHULIEH YHCIOBOIO MHOKECTBA?

46. Uto Ha3bIBAETCS MOYJIEM JIEMCTBUTEILHOIO Ynciia?

47. Tlpu kakux ycnoBusix |x + y| = |x| + |yl

48. Tlpu kakux ycnoBusix |x + y| = —|x| + |y|.

49. Hanuiuute HEpPaBEHCTBA, CBS3BIBAIOIIME MOMAYJb CyMMBI U Pa3HOCTU
JIBYX YHCEJI C CYMMOU M pa3HOCTbIO UX MOJYJIEH.

50. M300pa3ute rpaduk GyHKIUHU Y = Sign X.

51. U300pasute rpaduk pyHkimy v = [x] — nenas yacth yncna x.

52. ChopmynupyiiTe TeopeMy O TIpeiesie OrpaHUuYEeHHOH MOHOTOHHOM
byHKIUU(TIOCIEA0BATEILHOCTH ).

53. laiite onpenenenre nouatus lim f(x) = A na s3pike § — €.
X—=a

54. [lalite onpenenenue mnoHaTus lim f(x) =A , ucmoms3ys mOHATHE
X+

OEeCKOHEYHO Majioi (PYHKIMU NP X — d.

55. ChopmynupyiiTe TEOpEMY O CKATOU MEPEMEHHOM.

56. ChopmynupyiiTe TEOpEMY O IIPEAEITLHOM NIEPEXO/IC B HEPABCHCTRE.

57. ChopmynupyiiTe TeopeMy 00 OTpaHMYCHHOCTH (YHKIIMH, WMEIOIICH
npeaes npu x — a.



58. ChopmynupyiiTe TeopeMbl O TpeAenax CyMMbI, IPOU3BEICHHUS H
YaCTHOTO (QYHKITHIA.

59. Chopmymupyiite onpenenenue moustus lim f(x) = A na a3pike § — &.
Xx—=a+
60. Chopmymupyiite onpenenenre noustus lim f(x) = A na sa3pike § — €.

X—+l—

61. Jlaiite onpenenenue nouatuss lim f(x) = A.

x—+o

62. Jlaiite onpenenenue nouatus lim f(x) = A.

X——aa

63. Jlaiite onpenenenue nouarus lim f(x) = A.

X—=C0
64. Harniumre nepBblil 3aMedaTeNbHbIil Ipeies U MPEAeIibl, CBA3aHHBIE C
HUM.
65. HanmmuTe BTOpOM 3aMedaTeNbHBbIN MPEAENl U MPEAEIibl, CBSI3aHHBIE C
HUM.
66. Jlaiite onpenenenue nmouatus lim f(x) = +oo,

K==

67. 27 Jlaiite onpenenenue nousaTus lim f(x) = oo,

X—

68. Vcrionb3ys onpesieNieHre MpOM3BOIHOMN, HaiiauTe y'(4), eciu y = v/x.

69. 'eomeTpruueckuii  CMbICT  Opou3BOoAHOW. Hanummre ypaBHEHUE
KacaTelbHOM K rpaduKy GyHKIUU Yy = arctg x B Touke x = 1.

70. Haiigure yriel, 1MOJ KOTOPHIMU MEPECEKAOTCS JIMHMU X° + y* = §,
y? = 2x.

71. IlpuBenute mpumMep (QYHKIHH, Tpaduk KOTOPOH UMEET B HEKOTOPOH
TOUYKE BEPTUKAJIbHYIO KacaTeIbHYIO.

72. Haiimure f'(1) m f/(1), eciu f(x) = |x —1|e*. CymecrByer mm
fry?

73. Haitawre vy, ecin: a) y = In(x + Va2 + x2); 6) y = arctg th(x).

74.Yto MOXHO cKa3aTb O Jaud@epeHuupyeMocTd CymMMbl (QYHKUIUN
f(x)+g(x) B Touke x =x, ecau, B 3Tod Touke: a) Oynkuus f(x)
nuddepennupyema, a Gyukuusa g(x) ve muddepenuupyema? 6) 0be (HyHKIUK
f(x) u g(x) ue nuddepenmpyempr?

75. Ucnionb3yst  ONpeNeIeHne, MOKaKHTE, 4YTo QYHKIUS V = x° — 2x
muddepennpyema B Touke X = 2 1 Hailaute e€ auddepeHiman B 3TOM TOUKE.

76. SlBnsieTcss M HENMPEPBHIBHOCTh (DYHKLIMU B JAHHON TOUYKE JOCTATOYHBIM
ycioBueM nuddepennupyemoctu? OTBET 000CHOBATH C MOMOIIBIO IPUMEDPA.

77. Qns xakux Qynkumii nuddepeniman pasen npupamienuo? [lpusenure
npumep.

78. ChopmynupyiiTe, B 4€M COCTOUT TE€OMETPUUYECKHA U (pu3ndecKkuit
cMmbica auddepennmana.

79.Yto  noHMMaeTcs  1MOJ ~ MHBApUAHTHOCTbIO  (OPMBI  TEPBOTO
nuddepennuana?



80. Ucnonb3yst Gopmyny st BeluucieHus auddepenunana, Haigute dy,
€CIM ¥ = X - SIN X + COS X.
8l.Ilyctb y =sinx, x =cost Kakue wu3 cienyrommx paBeHCTB
cnpaeummBel: dy|,_n = 0; dy|,_n = dx; dy|,_r = —dt?
2 2 2

82. Moxer s cymectBoBath [ (x,), eciu He cymectyer f'(x,)?
83. Haiigure f{“:' (x), ecnm f(x) =Inx- x.

84. Beruncnure, WCIIOJB3Y s IIPAaBUIIO Jlonwurans:
2

; 0) lim xe+inx,
x—=+0

85. Hanmiuure Qopmyny Teinopa mis ¢yakmumu f(x) ¢ ocraTroyHbIM
wieHoM B Gopme: a) [leano; 0) Jlarpanxa.
86. Paznoxure ¢ynkuuio f(x) =Incosx mo ¢dopmyne MakiopeHa 10

. Xcosx—sin x
a)hﬂl————————

x—=0 x?

4JIEHOB C X *.

87. C momomipto (Gopmysbl MakjaopeHa WIM KaHOHHYECKUX pPa3ioKEHU
TOJIYYUTE MPUOIKEHHYIO (GOpMyIly (OrpaHUYMBAsCh WIEHAMHU MOPSAAKA X2) JUlst
GbyHKIUH:
a)y=vV1l+x,x-0|x|<1;,0)y=In(1+3x),x =0, |x| < 1/3.

g™ _1+bx

88. Hatinute uncna a u b takue, 4ro lim . =1.
x—=0 X
89. Uccnenyiite byHKIIMU 51 MOCTPOMNTE 150, rpaduKu:
_ a2
a) y = —{x 2]4‘{'“-4]; 6) V= : 4‘; B) y= ¥1 — 2.
X2

90. Kakoil u3 KOHYCOB, OIMCAHHBIX OKOJIO JAHHOTO Mapa paauyca R, UMeeT

HauMeHbLINH 00beM?
91. Kakasg (¢yHKUus Ha3bIBaeTCs IEPBOOOPA3HOM IO OTHOILCHHIO K
¢yHkuuu f(x), 3aaHHOM HA TaHHOM IIPOMEKYTKe?

92. Yem ornuuarotcsa ABE MepBooOpasHble (YHKIUHU JUIsI OAHOM M TOM Ke
(GYHKIIMM Ha OTHOM M TOM K€ MTPOMEKYTKe?

93.B ueM COCTOMT CBOMCTBO JIMHEWHOCTH JII HEONPEAEIEHHOIO
uHTEerpana?

94. 3anumute (GopMyily MHTETPUPOBAHUS TIO YACTIM B HEOMPEIEICHHOM
UHTETpae.

95. Kakyt0o TMOACTaHOBKY HYXXHO BBITIOJHUTH JJS  pallMOHATU3ALNN

unterpana [ R (ﬁ ‘{f{f) dx?

96. Ykaxure palMOHATIM3UPYIOIIY IO MOJCTAaHOBKY TUISt

unTerpana | R (JC, n'i:i) dx.

97. Kakoit uHTerpas Ha3bIBaeTCsl HEOEPYIIMMCS?

98. Chopmynupyiite JOCTAaTOYHOE ycIoBHE CYLIECTBOBaHHMS
MepBOOOPaA3HOM.

99. Uemy pasen [ F'(x)dx? [ dF(x)?

8



100. Yemy paBHa npou3BOIHASI HEOMIPEACICHHOIO UHTErpana’?
1 i
101. IMokaxure, uro ¢ynkuun F,(x) = —5cos2x; F, (x) = sin®x
SBIIAIOTCSI IEPBOOOPA3HBIMU OJTHOM U TOM e (PYHKIIMH HA YHCIOBOU OCH.

102. lokaxkute  COpaBeIMBOCT  GOPMYNbl Ui TaGIMYHOTO
unterpana | x" dx; (n # —1).

103. Jlokaxkute cCHpaBeIMBOCTh (POPMYJbl i TaOJIMYHOTO HMHTErpajia

f dx

a+x2

¥ 2
104. Belunciure UWHTETpal f L (q N {]), cBeld €ero K

xZ+px+qg 4
TaOJIMIHOMY .
dx p*
105. Belunciure uWHTETpal f —;|lg——<0), cBems ero K
x2+px+q 4
TaOIMIHOMY .
dax
106. Beruncnure uHTETrpall f ————, CBeJIs €T0 K TabJIMYHOMY.
¢x2+px+q’

107. BelunCIIUTE € TIOMOIIBIO HHTErPUPOBAHHMS 1O YacTsM | X - sin ax dx.

108. 3anumuTe UHTErPAIbHYIO CyMMYy, COCTaBieHHyr0 i (pynxuuu f(x)
Ha npomexyTke [a; b]. OObsCHUTE CMBICI BEMYUH, BXOIALIMX B HOPMYIIY.

109. Kakoli reoMeTpHYeCKHi CMBICI HMEET OIPEACICHHBI HWHTErpal
f: f(x) dx, rne f(x)- HenpepbiBHas HEOTpUIATENbHASA PYHKIIUA?

110. Chopmynupyiite JOCTAaTOYHbBIE yCIOBUA MHTETPUPYEMOCTH
Gyuxuun f (x) Ha KOHEUHOM NpOMEXyTKeE [a, b].

111. Kakast ¢pyHKIMS Ha3bIBAETCSI MHTEIPUPYEMOM Ha TpOMEXyTKe [a, b]?

112. Yemy pasen [ F'(x) dx? [ dF (x)?

113. Chopmynupyiite HEOOXOIUMOE YCIOBUE MHTETPUPYEMOCTH (HYHKLUHU
Ha IPOMEXyTKe [a, b].

114. Uemy paBeH OmNpeNeleHHbI WHTErpanl OT HEYETHOM (PYHKUHUU 110
CUMMETPHYHOMY IPOMEXYTKY [—a; a]?

115. Ecnu mpenenbl HMHTETPUPOBAHMS IOMEHATH MECTaMH, TO Kak
W3MEHUTCS BeIMYMHA HHTETpasia? Beipazure 3To CBOMCTBO (hOpMYIIOi.

116. Chopmynupyiite CBOMCTBO TMHEHHOCTH OMPEIEICHHOTO HHTErpaa.

117. Chopmynupyiite CBONCTBO, CBsI3pIBalolllee 3HaKW (YyHKUUU U
ONPEIEIICHHOTO0 UHTErPaJIa Ha POMEXYTKE [a, b].

118. ChopmynupyiiTe CBONCTBO 00 MHTETPUPOBAHUM HEPABEHCTBA MEXIY
GyHKIUSAMEU Ha IpOMexyTke [a, b].

119. Chopmynupyiite CBOMCTBO 00 OIEHKE MOMAYJISA OIpPEeaeICHHOTO
UHTErpana.

120. Chopmynupyiite TeOpeMy O CpeAHEM AJis ONpEeNeeHHOr0 MHTerpasa
OT HEMpephIBHON (QYHKIUU.

121. 3anummure popmyny Hetotona — Jleitbnuna.



122. ITpuBeauTe reOMETPUUECKYI0 HHTEPIPETALUI0O TEOPEMbl O CpEAHEM
JUIS ONIPEAEIICHHOIO NHTETpaIa.

123. Y10 Takoe cpenHee (MHTerpaiabHoe) 3Hauenue Gyukuuu f(x) Ha
poMexyTke [a,b]?

124. Chopmynupyiite onpeaeneHne HeCOOCTBEHHOTO MHTerpaia 1-ro poaa
¢ OECKOHEUHBIM BEPXHHUM TPEEIOM OT HEPEPHIBHOW (PYHKITUH.

125. ChopmynupyiiTe onpenesieHne HeCOOCTBEHHOTO MHTerpaia 1-ro poja
¢ OECKOHEUHBIM HUKHUM MPEJIETIOM OT HENPEPhIBHON (QYHKIIUU.

126. Kakoii ~ HeCOOCTBEHHBI  HWHTErpaJl  Ha3bIBaeTcsl  aOCOJIOTHO

cxosanmmcs?

o +oo dy
127. Ykaxure, s KakUX 3HAYEHHH I1apaMeTrpa P HHTErpai fa -
X

({1 = DJ ABIIACTCA CXOAAIIMMCA, a JJIs1 KaKHX 3HAYCHUUN — pacxoaamnuMcCAa

128. 3anummrte (GopmMysbl, BBIPAKAIOIIAE CBOWCTBO JIMHEWHOCTH IS
HECOOCTBEHHOT'O MHTErpaja ¢ 0ECKOHEUYHBIM BEPXHHUM IPEIETIOM.

129. ChopmynupyiiTe Npr3HaK CpaBHEHUS B KOHEUHOH (opMe Ha mpumMepe
HECOOCTBEHHBIX UHTEIPAJIOB 1-ro pojia ¢ OECKOHEYHBIM BEPXHUM IIPEIETIOM.

130. Yrto Takoe nonublil nuddepenman Gpynkuuu z = f(x, y)?

131. 3anumure  dopmyiy, ONPEACAIONIYI0 YacTHYIO  MPOU3BOJIHYIO
byakun z = f(x, y) no nepeMeHHoil y B Touke Mg (x,, Vg )-

132. Kakas ¢yHKIMs ABYX apryMEHTOB Ha3biBaeTcs quddepeHupyemMon?

133. 3anummure Gopmyity, BRIpaXKarollyio MoJHbIN nuddepeniman GyHKuun
z = f(x,y) 4epe3 e€ yacTHbIE IPOU3BOIHBIE.

134. 3anummre (opMyIty, BEIpaKaOIIyl0 BTOPOUM MONHBIN auddepeniman
¢yskuun z = f(x,y) uepe3 €€ yaCcTHbIE IPOU3BOHBIE.

135. Kak cooTHOCSTCST MeEXIy COOOM CBOWCTBA HEMPEPHIBHOCTU U
nuddepenupyeMocTy QYHKIIUU BYX TEPEMEHHBIX ?

136. Kakast ¢ynkuus z = f(x,y) Ha3bplBaeTCs HENPEPBIBHOM B TOUKe
M, (x0,¥0)?

137. Kak onpenensiercs €BKIMAOBO paccrosiHue p(M,,M,) mexnay nByMs

TOUuKaMu M (xiﬂ, . Jr:fnl])n M (xiz], ) xfﬁ]) 1M-MEPHOT0 MPOCTpaHCTBA?

138. Kakas Touka MHOXkecTBa E Ha3bIBa€TCSl BHYTPEHHEN? TPaHUYHON?

139. Yto Takoe §-0KpecTHOCTh TOUkHu M, (xin], xgo], - xfsjj?

140. Kakoe MHO)kecTBO E Ha3bIBaeTCsl OrpaHUYEHHBIM? 3aMKHYTBHIM?
CBSI3HBIM?

141. Chopmynupyiite ompenenenue npenena ¢yukuuu f(M) = f(x,y) B
Touke M, (xq, vy )-

142. ChopmynupyiiTe TeOopeMy O PpaBEHCTBE BTOPBIX CMEIIAHHBIX
IPOU3BOAHBIX PYHKIMU Z = f(X, V).

143. Kak cooTHOCSTCS MeXIy coOoi cBoiicTBa nuddepenHupyemoctu u
CYILIECTBOBAHMSI MEPBBIX YACTHBIX MPOU3BOAHBIX GyHKIMK Z = f(x,V)?

10



144. Chopmynupyiite onpeeacHue MPoOu3BOIHON PYHKIIUM

145. u = f(M) = f(x,y, ) 10 HapaBJIEHUIO BEKTOpa L.

146. 3anumte  GopMyiay, BBIpAXAIOIIYH MPOU3BOAHYIO  (DYHKIIUU
u = f(x,Vy,Z) N0 HANPABICHUIO BEKTOpa 1°= (cosa, cosf3, cosy) 4depe3 yacTHBIE
IPOU3BOJHBIE QYHKIIUU U.

du
147. 3anummre ¢GopMyily, CBA3BIBAIOIIYI0 gradu M MPOU3BOJHYIO > B

BaHaHHOﬁ TOYKC CKAJIAPHOI'O ITIOJIA .

148. Kak  cBsi3aHbl  HampaBlIeHWsT  HaumOOJbIIEro pocTta  (HyHKUIUHU
u = f(x,y,z) c BekropoM grad u B paccmatpuBaemoii Touke M(x,v,z)?

du . du o
149. Bripazure max—- M min_- 4epes gradu B 3aJaHHOM TOYKE
CKQJISIPHOT'O MOJIA U.

. Oz o
150. 3anummre Qopmyay [ TPOU3BOJHOU 5, CTIOKHOH byHKIIIN
v

z=z(u,v), u=ulx,y), v=uvixy).
dy

151. 3anummre Qopmyay s TPOU3BOJHOU ™ HESBHON  (yHKIUH,
X

3amaHHOM ypaBHeHueM F(x,y) = 0.
dz 8=z o
152. 3anummre QopMyiibl AJii NPOU3BOAHBIX o 5, HeaBHOH byHKIMH,
x 3y

3agaHHOM ypaBHeHueM: F(x, v, z) = 0.

153. ChopmymupyiiTe ompeneneHue JOKATBHOTO MaKCUMyMa (JIOKaJIbHOTO
MuHUMYMa) QyHKIMH Zz = f(x, y) B Touke M, (x4, Vg )-

154. ChopmynupyiiTe HEOOXOAUMMBIC YCIOBHS, a TakKXKe JOCTAaTOYHbBIC
yCIIOBUS SKCTpeMyMa QYHKIMH Z = f(X, V).

155. ChopmynupyiiTe mpaBuiio OTHICKaHUSI HAMOOJBIIETO U HAUMEHBIIETO
3Ha4eHUM QyHKUUU Z = f(X,)) B OrpaHUYEHHON 3aMKHYTOH 00JIaCTH.

156. Uto Takoe cranmonapHasi Touka GyHKIun z = f(x, y)?

157. ChopmymupyiiTe ompeneneHne YCIOBHOTO MakKCcUMyMma (DyHKIUH
u=f(M) npu cBi3u @(M)=0 (paccMoTpuTe cly4ail JIBYX WM Tpex
NIEPEMEHHBIX).

158. ChopmymupyiiTe HEOOXOTUMBIE YCIOBHUS YCIOBHOTO JKCTpEeMyMma
bynkuun u = f(M) npu cBs3u @(M) = 0 no merony Jlarpanxka (paccmoTpute

Cilyyai ABYX WJIM TPEX NEPEMEHHBIX ).

159. Chopmynupyiite Teopemy BeliepmTpacca 00 oOrpaHuue€HHOCTU
(GyHKITUHU, HEMTPEPHIBHON B 3aMKHYTOW OIpaHUYEHHOM 00JIacTH.

160. Chopmynupyiite  Teopemy BeiliepmTpacca 0  CyIIecTBOBaHUU
HanOOJIBIIEr0 M HAMMEHBIIET0 3HAYCHUN (QYHKIUHU, HENPEPHIBHON B 3aMKHYTOU
OTPaHUYECHHOM 00JIaCTH.
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Tema 4. Komnaexchoiu ananus.
161. JTaiite omnpeneneHue MHoOxkecTBa ([ KOMIUIEKCHBIX uuces. Kakue

T€OMETPUUYECKUE UHTEPITPETAIIN 3TOT0 MHOKECTBA BaM W3BECTHBI?
162. [lyctp 2z, =1+1, z,=—4+3i. Hawmm z,+z,, 2z;—2,,
£
(2, +23) (2, — 23), -

163. Uto Ha3pIBaIOT MOYJIEM KOMILIEKCHOIO Yucaa Z = X + iy?

164. YUto Ha3bIBAIOT apryMEHTOM KOMIUIEKCHOTO 4yucaa z = x + 1y, z # 07
Uro Takoe TpuroHoMerpuueckas popma 3Toro yucna’?

165. Yucna z, =1—i/3 z, = (1 —1)/(1+1),
z, = 1+ cos(m/7) + isin(m/7) 3anucarh B TPUTOHOMETPUYECKOU opme.

166. Ucnonb3yst ¢opmyny MyaBpa, 3amucaTh B anredpamdeckoil ¢opme

ancnaz, = ((1+iV3)/(1—-1))", z, = A +D)5/(A— )2
167. HaiifTu Bce 3HaueHHs CIHCAYIONIUMX BbIpaXeHUH: a)+—1+ i\@;

6) V23 + 2i.

168. z, = 1 — i\/3, z, = /3 +i. 3anmcars B anre6panyeckoii Gopme uucia
;-2 (2,/2,)°.

169. Yucna z,, z, u z; 3anucaTh B [TOKa3aTeIbHOU (opMe.

170. Uto Ttakoe KopeHb anreOpamdeckoro wmHorouwieHa P, (z)? Uro
Ha3bIBAIOT KPATHOCTHIO KOPHs? Onpenenure KpaTHOCTh KOPHS @ = 1 MHOro4jeHa
P(z)=z*—-(2-0z°+ (3 +20)z> — (4+1i)z+ 2.

171. Yuena a, =1, a, = —1, a; = 21 — BCE NONAPHO pa3IMYHbBIE KOPHU
MHorowieHa P(z), npuyeM a, — KOpeHb KPaTHOCTHU 2, & @, U @3 — IIPOCTHIE KOPHH.
3anumuTe pasiiokeHue P(Z) Ha JMHEWHBIE MHOXUTENH, €CIH €ro CTaplluui
K03 GUIUEHT P, = 1; HailauTe ero Apyrue KO3PPUIUEHTHI.

172. B 4eM COCTOMT CBOMCTBO KOpPHEN BEILIECTBEHHOTO MHOro4wieHa? Yucmio
a, =—1+1 ABJISETCSA KOpHEM MHOT'OYJIEHA

P,(z) =z* +4z*+ 11z*+ 14z + 10; naiitu ocranbHble Kopuu P, (z), 3anmcarsb

€r0 Pa3JIOKEHNE HA BEUIECTBEHHBIE MHOKUTEIM MIEPBOM U BTOPOU CTEIIEHMU.

173. Uto Takoe paumoHanbHas anreOpanueckas JpoOs? IlpuBenute
IPUMEPBHI.

174. Kakyto paiimoHaibHy10 JpoOb Ha3bIBAIOT MPABUIIBHOW? HEMPABUILHON?

5
=
. npeaACTaBbTC B BUAC CYMMBLI anre6panquKoro MHOI'O4JICHA U

Apobe e
IPAaBHJIBHOM IpOOH.

175. Kakue  apoOu  Ha3bIBalOT  BJIEMEHTAPHBIMH  pallMOHATbHBIMU
anrebpanyeckuMu  apobsmu?  JIpoos 1/(x*+ 1) pasnmoxkure B cymmy

AIIEMEHTAapPHBIX TPOOEH.

Tema 5. ugppepenyuanvrvie ypasrenus.

12



176. KakoB reomerpuueckuil cwmbica ypaBHeHus V '=f(x,y). Hamwmcars
ypaBHEHHE KacaTeIbHOW K MHTETrPalbHON KPUBOM ypaBHeHHs V' = x%y* B TOUKe
My(1, 2).

177. Jaiite ompeneneHue U3OKIUHBI U HEPEeHIINAIBHOTO ypaBHEHUS
vy =f(x,y). N30KnuHbl ypaBHEHHs ¥' = X~ /Y €CTh: A) OKPYXHOCTH; B) npsmeble;
C) mapa6oubr; D) runiep6ouisr; E) amnuncer; F) HeT npaB. oTBeTa.

178. lano ypaBHenue y' = x?— 2x +y. Hanumure ypaBHeHHE IMHHH
BO3MOYHBIX TOUYEK SKCTPEMYMOB €0 MHTETPAIbHBIX KPUBBIX. CrienaiTe 4epTeéxk.

179. Chopmynupyiite Teopemy Komm mis ypaBuenus y' = f(x, V). Ilycts
() — obnactb, B KOTOpOM BBHINOJHEHBI €€ yClIOBUSI 3TOro ypaBHeHus. Kakue u3

NOCJIEYIOIMX YTBEPKIECHUN CIPABEMIUBBI: A) €ro HHTErpalbHbIE KPUBBIE MOTYT
UMETh pa3pbiBbl 1-r0 poaa B {); B) uHTerpajibHble KpUBbIE MOTYT UMETH YTJIOBOM

skctpemyM B (); C) wuHTerpajbHble KpHUBBIE MOTYT Tmiepecekatbcst B f); D)
WHTETPAJIbHBIE KPUBBIE MOTYT OBITh MPSAMBIMUA JUHUSMU; E) HET mpaBHIBHOTO
yTBepxkaeHus? OTBeT 000CHOBATS.

180. Pemmure 3amauy Komm: (1 + v?)dx + xydy =0; y(1)=1

181. HaiinuTe Bce penieHus ypaBHEHHs Xy = V + (/2 — x2,

182. HatiguTe o0mue penieHust (MHTETpaibl) YPAaBHEHHIN:

183. a) xy —2y=x? cos x; 0)3y' +v=1/y% B)
(x® + xyHdx + (x2y + y*)dy=0.

184. Haiinute BCE JIMHUHU, Y KOTOPBIX OTPE30K KAcaTEIbHOW MEXKIYy TOYKOU
KacaHWs U OChIO a0OClMCC JENUTCSA IONOoJIaM B TOYKE MEPECEUYCHHsS] C OChIO
opavHaT. Yka3anue: Mcnonbs3ynre ypaBHEHUE KACATEIbHOU K KPUBOM.

185. Chopmynupyiite Teopemy Komm s ypasuenus v’ = f(x,v,v').
KakoB reoMeTpuuecKuii cMbici HavainbHbIX yciaoBuit y(0) = —1, ¥'(0) =1 ms

aToro ypaBHeHus? WM3o0pasutre npHUOIMKEHHO WHTETPaIbHYI0 KpPUBYIO B
OKPECTHOCTH HaYaJlbHOM TOYKHM, CuuTas jjis onpeneneHHoctd y'' >0 B 3ToH

OKPECTHOCTH.
186. HaiiT 3HayeHue o, OPU KOTOPOM (YHKIUS V = X° sBJIAETCS

pemenrem ypasaenns x(x — 1)y" — (2x — 1)y + ay = 0.
187. lano ypasuenue: y''? + xy'' = 2y’. C nmoMOIIbIO KaKoil MOJCTAHOBKH

MO’KHO TMOHU3UTH €ro nopsaok? Hamummmre o0l BUA Takux ypaBHEHHIM.
188. Haiimute obmume pemieHrs ypaBHEHUH METOJIOM MOHMKEHHS MOPSAKA:

a)y=lnx; 6)y"' = vf + x.

189. Pemmure 3anauy Komm: yy "=(y)* (v )3 y(1)=1, v (1)=L

190. Kak ¢  mnomompio  GyHIAMEHTAIBHOM  CHUCTEMBI  pElIeHUU
v;(x), ..., V,(x) 3anucarp oOmiee pemenue ypaBHeHus L[y]= 0? Ilouemy

HYJICBOE PEIICHHE HE MOKET BXOAWTH B (PyHAAMEHTAIBHYIO CUCTEMY pElIeHH
ypaBHenus L[y] = 07
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191. Tano ypasrenue: y'' — 5y’ + ay = 0. [Ipu KakoM 3HaYE€HHH 0, YUCIIO 3
OyZeT KOpHEM €ro XxapakTepucTHueckoro ypaBHeHus? Haiitu oOmiee pemieHue
JaHHOTO Au(depeHINaTbHOTO YPaBHEHUS ITPU HAWIEHHOM 3HAYEHUH 0.

192. JIuneitHoe ogHOpoaHOE MU depeHIrnaibHOe ypaBHEHHE 3-T0 TIOpsIKa
C MOCTOSIHHBIMU KO3 (UIMEHTaMH HMEET 4YacTHble pemieHus: 1, sin3x. OT1o
ypaBHenne Moxer umerb Bua: A) y'''—9y=0; B) y""—9y'=0; C)
y'""+9y=0;D)y"" +9y" = 0; E) HET npaBUILHOIO OTBETA.

193. Pemunre suHeliHoe ypaBHenne V' — 2y +y =e*/X MeromoMm
BapHUalMy MPOU3BOJIbHBIX MOCTOSHHBIX.

194. Haitnute oOiee pelieHWe JHUHEHHOTO HEOJHOPOJHOIO YpaBHEHUS
METOIOM HEONPEAEIEHHBIX KOO DULUEHTOB: ¥ "~y =2e* —x 2.

195. Hailiqute yacTHOE pELICHHE JMHEHMHOTO0 HEOJHOPOJHOIO YpPaBHEHHUS
v “#y=de*, yposinerBopsomee HadaubHbIM ycaoBusaM  y(0)=4, y1{0)=-3,
METOIOM HEOonpeneIEHHBIX KO PHUITMEHTOB.

196. Haiinute ob1ee pemeHue cucteMsl quddepeHInanbHbIX ypaBHEHU N

X s

_— x .F'
dt )
W s
ac T

197. Touka ¢ Mmaccoil m ABMXKETCS NpsAMOIMHETHO. Ha Heé nelicTByeT cuna,

MPOTOPITMOHANIbEHAS KyOy BpPEMEHHU, HCTEKIIeMYy OT MOMEHTa, KOTJa CKOPOCTH
Obl1a paBHa U (KO3 (GULIMEHT MPOMOpIUOHAIBHOCTU paBeH k). Kpome toro, Ha
TOYKYy  JIGMCTBYeT CHJIa  CONPOTHUBIICHHWS  CPEIbl,  MPOIMOPIIHOHATLHAS
MIPOU3BEIICHUIO CKOPOCTHA M BpeMeHH (KO3 (UIIMEHT POMOPIMOHATEHOCTH PaBEH
k,). Halimute 3aBUCHMMOCTb CKOPOCTH OT BpPEMEHHU. YKa3aHHE: MPUMEHHUTE 2-i1

3ak0oH Hprorona.

Tema 6. Teopus psoos.
198. [JaiiTe mOHATHE YUCIOBOIO psAna, ero cyMmbl. Hailaure cymmy psna
nea(7/8)".
199. ChopmymupyiiTe HEOOXOIMMBIH TPHU3HAKA CXOAUMOCTH YHCJIOBOTO
psna. C ero moMoIIbIO MOKAXKHUTE, YTO PSIIT ;e 1(1 + 1/n)™ pacxoxures.

200. Ucrionb3ys MpOCTEHIINE CBOWCTBA YMCIIOBBIX PAOB HAWJINUTE CYMMY
w (1 1
pna B (55— 5 )
201. laHbl psibl C TONOKUTENBHBIMHA WICHAMH: X oy @, (1) 1 2o, b, (2),

. a 1
lim 2 = > C NOMOIIBIO NPU3HAKOB CXOAUMOCTH 3HAKOIIOJIOKUTENLHEIX PIIOB

n—oo Oy
YCTAHOBHUTE KaKO€ M3 HUKECICAYIONIUX YTBEPXKICHHUH crpaBeinBo: A) psia (2)
cxoautes, ecau b, = na,,; B) pan (2) pacxoautes, ecau b, > a,,, n = 10; C) psn

(2) pacxonures, ecnu b, = 3"a,,; D) psan (2) cxoqurces, ecim lim b, = 1.

n—oo
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202. Yto Takoe 3HAKOYEPEAYIOWIMICA psiA? 3HAKONEPEMEHHBIN psa?
aOCONIIOTHASI U YCJIOBHASI CXOUMOCTD 3HaKornepeMeHHoro psaga? Chopmynupyiite
npu3Hak JlelOnuna. Kakue n3 nepeduciieHHbIX HUXKE PSIIOB YCIOBHO CXOZSTCS:

A Em B Y, S o T,

n2

203. laiite moHATHE (DYHKIIMOHAIBHOIO psifia, €ro 00JACTH CXOJIUMOCTH.

Haiinute o0jacTé CXOAMMOCTH (YHKIMOHAIBHBIX PSIIOB: Q) i 0)

_1{x+3]“;
L2
\‘I, )Z ~ F)Zn 1nlﬂc’ x=

204. I[aHTe MOHSITHE Mamopnpyemoro dbyHkunoHanbHOro psina. Hainure

1‘.I.
BCE 3HAYCHHS X, IPH KOTOPBIX P 3=, ——— CXOIHUTCS aGCONFOTHO.
nZ

205. ChopmynupyiiTe CBOWCTBa MaskKOPUPYEMBbIX (I)yHKuHOHanLHLIX PAIOB.

S]l‘.l. ]’1 X
. ? OTBET 00OCHOBATD.

MoOXHO 11 TOWICHHO TUPPEPSHIUPOBATD PSI 2, oe 4

206. Yro Takoe cremeHHoW psan? Psag 2L, @, x™ pacxoguTcs B TOYKE
xp = —2. C mnomomibio TeopeMbl AOens yCTaHOBUTE, KAaKOe€ W3 CIEAYIOIIUX
YTBEPXKJICHUM CIIpaBeIUBO: A) 3TOT psijl CXOIUTCA a0COMIOTHO B TOUKE X; = —1;
B) stot psig cxoautcs B Touke x, = 0; C) 3TOT psiJy pacXoauTcs B TOUKE X3 = 3;
D) HeT npaBWIBLHOTO OTBETA.

1
X
207. Haiizure 00JIaCTH CXOAMMOCTH CTCIEHHBIX PSIOB: a) Xoe ey 0)

o (=231 )Z {x—l]zn

n=1 gn ’

208. Yto 3HayuT paSJ'IO)KI/ITB GYHKIUIO B CTENEHHOW psAn? 3aBUCAT JH
KO3 (PUITMEHTHI TAKOTO Pa3JIOKEHUS OT crocoba ero nomydenusi? Psaer Telinopa u
Maknopena. Pasnoxus B psjg Maxiopena gpyukiuio f(x) = x/(1+ x*), naiigure

f{2n+1] I:U:J
209. Paznoxute GyHKIHIO B pﬂz[ 0 CTENCHSAM X M YKaKUTe 00JacTh
CXOZIMMOCTH IOJYYEHHOTO pifa: a) e~ ; 6) In (x? +3x +2); B) [ sin2t it

210. Paznoxute QyHkuuio y=tgx B pan Teilnopa no creneHsm (Jr: —1/4),

BBINIKUCAB MEPBbIE 3 UJieHa, OTJIMYHBIE OT HYJIS.
211. Boiuucioure npuOmmKkéHHO ¢ TouHOoCThI0 g0 1073, onenus

MOTPEMHOCT, 10  Mpu3Haky JleHOHMIA JUIs  3HAKOYEPEMYIOWErocs —psija:
[ " dx

0
212. BpimumuTe 1Ba NEPBBIX, OTIWYHBIX OT HYJIA WIECHA Pa3JIOKEHUS B Pl
II0 CTENEHsAM X peleHus YypaBHEHHUs V =2xy '+ 4y, yIOBIECTBOPSAIOLIETO

HavyaybHbIM ycsoBusm y(0) =0, y (0)=1.

213. Kakue u3 ciaeayomux nap ¢pyHkuuil f(x) u g(x) opToroHanabHbl Ha
npomexytke [-1,1]: a) f(x) =xu g(x) =x*-1,0) f(x) =x u g(x) = x* - 1;
B) f(x)=x*ug(x) =x*-1?
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214. Chopmynupyiite yciaoBus dupuxie pazioKUMOCTH (PYHKIHH B P
@ypbe HA IPOMEXKYTKE [—TT, 7T .

215. Hanumure dopmynsl 1ist kodpdunueHtoB psaga Dypee QyHKIUU
f(x), pa3no>XeHHOI B 3TOT psiA B IpoMeXyTKax: a) [-m, w]; 6) [-1, I].

216. Hanmumure psn Dypbe Heu€THOM QyHkuuu f(x), 3agaHHON Ha
IIPOMEXYTKE [T, ).

217. @yukuusa f(x) B npomexytke [0,m] pasnoxena B psag @ypbe a) mo
KocuHycam; 0) mo cuHycam. Hamummre gopmyinbl 1 kKod3QPUIIMEHTOB 000X
PSIOB.

218. ®ynkuus f(x) = —1 —x* B npomexytke [-2,0] pasnoxkeHa B psj
®dypre no cunycam. Hanummre popmynst ans koagduimentos psaa. [locrpoiite
rpauk cyMMBI 3TOTO psija.

219. Paznoxute B psag @ypee pyHkuuo y=x| B npomexyrtkax: a) [—z a;
0) [0;27]; B) [-1;1]. [TocTpoiite rpaduku PyHKIIMU U CYMM 3TUX PAJIOB.

220. Paznoxwute B pan Oypbe GyHKIHUIO V = E —;—f B ipoMexyTke [0; 7]: a)

1o cunycam; 0) o kocunycam. [loctpoiite rpaduku GyHKIIMU U CYyMM PSIOB.
Tema 7. Kpamuvle u nogepxHocmmvlie UHmMepavl.
221. Unterpupyema mu ¢ynkmus 1/(x —y) mo xBagpaty 0 < x < 1,

0=y=1?

222. He moraucnss unrerpana [f In(1—sin(x + y))dxdy, ycranosure ero
sHak, ecmu D = {(x,¥): x=0, y=0, x+y <1/6}.

223. Ceegute OBOWHON HMHTErpall ffﬂ f(x,v) dxdy K IOBTOPHOMY IBYMs

cocobamu, ecnu: a) (D) — o0nacth, OrpaHUYEHHAs JHHUAMH Y = 3x7,
y = 6 — 3x; 0) (D) — tpanenus ¢ BepmmHamu (—1, 4), (5, 4), (1, 1), (4, 1).
224. '3MeHuTe MOPSIJIOK MHTETPUPOBAHUS B WHTETpaJIe:

-1 0 1] 0
I, ax 2 e f O W)ay+[°, dx [ F o y)dy .
225. Haiinure cpenHee 3HadeHue f(x,y) = X+ 2)y1N0 NpSIMOYTOJIbHUKY,
OTPaHUYEHHOMY NpPSAMBIMU X = 1, ¥ = 2 ¥ OCSIMM KOOPAMHAT.

226. U306pa3ute Ha IIJIOCKOCTHU Oxy oOpa3 ¢burypsl
G={rd):2=r=30=<=¢<mu/4} npu 0TOOpaXKEHHH
x = rcosd, y = rsind. ABnsercs a1 3T0 0TOOpaKEHUE B3aUMHO OJTHO3HAYHBIM?

227. Haitnute TUIOIIA/Ib burypsl, OTpPaHUYECHHOU JIMHUSAMUA:
A)xy=4x+y=50)(x*+y)=8xy,x*+y*=1x*+y? =< 1).

228. Haitgute 00BEM Tela, OTPAHUYEHHOIO MMOBEPXHOCTSIMHU

z=In(1+x*+y?),z=0,x*+y* =2

Tema 9. Teopus eepossmuocmeti
229. DneMeHThl KOMOMHATOPHUKH: MEPECTAHOBKH, PA3MEIICHUs, COUETAHUS.
[Ipumepsr.
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230. Knaccuueckoe ompejeieHue BepOSTHOCTH, CiydallHble COOBITHS,
AJIIEMEHTApPHBIE UCXO/bI, CBOMCTBA KJIACCUYECKON BEPOATHOCTHU. [IpumMepsl.

231. 'eomeTpuueckoe ONpeaesieHUEe BEPOSITHOCTH COOBITUS U YCIIOBHUS €TO
npuMmeHumoctu. [Ipumep.

232. IlpotuBomnonoxHbie cOObITUsA. COOTHOLIEHUE MEXIY BEPOSTHOCTIMU
MIPOTUBOIIOJIOKHBIX COOBITUH (C BBIBOJIOM). [IprMepsI.

233. CoBMecTHBIE U HECOBMECTHBbIC COObITHS. Teopema  CIIOXKEHUS
BEpOSITHOCTEM (C JoKa3aTeabcTBOM). [IpumMepsl.

234. 3aBucuMbleE W He3aBUCHMble cOObITHS. TeopemMa yMHOXKEHHS
BEpOSITHOCTEM (C AOKa3zaTeabcTBOM). [IpumMepsl.

235. YcioBHast BEpOSATHOCTb.

236. ®opMmyiia noiaHoOU BeposiTHOCTH U popmyia baiteca

237. IloBTopHble He3aBUcHUMble wucnbITaHusa. dopmyna bepaymmun (¢
BBIBOJIOM). [TpuMepsl.

238. JlokanbHas teopemMa MyaBpa-Jlannaca, ycioBUs €€ HTPUMEHHUMOCTH.
CaoiictBa ¢ynkiuu ["aycca f(x). [Ipumep.

239. Acumnrotnueckas popmyina IlyaccoHa u ycioBusi €€ TPUMEHUMOCTH.
[Tpumep.

240. UnterpanbHass  teopeMa  Myapa-Jlanmaca u  ycinoBus — ee
npumenumoct. Oynkuus Jlamnaca O(x) u ee coiictpa. [Ipumep.

241. CnencTtBus U3 UHTETpadbHOM TeopeMmbl MyaBpa-Jlamiaca (¢ BEIBOJOM).
[Ipumepsl.

242. IloHsaTHe ciy4alHOM BEJIMYMHBI M €€ onucanue. JluckpeTtHas
CllyyaiiHasi BeJIMUMHA U €€ 3aKoH (psin) pacnpeneneHusa. Hezapucumblie cirydaiiHbie
BEJINYMHBL. [IpuMepsl.

243. MaremaTiyecKue  Omnepaluyd  HaJd  JUCKPETHBIMH  CIIyYaWHBIMHU
BEJIMYMHAMH U IPUMEPBI IOCTPOCHHUSI 3aKOHOB PACTIPEAEICHUS

244. Cny4aiiHas BeJIMUMHA, pacpeeieHHas 0 OMHOMUATIBLHOMY 3aKOHY

245. 3akoH pacnpenenenus [lyaccona

246. OyHKUMsA pacOpeAciieHUs] CIy4yalHOM BEJIWYHUHBI, €€ OINpelelICHHE,
CBOMCTBA U TpaduK.

247. HenpepbiBHast ciydaiiHas BennuunHa (HCB). BepostHOCTH OTHENBHO
B3siToro 3HaueHust HCB. Martematuueckoe oxuganue u gucnepcus HCB.

248. II10THOCTh BEPOSITHOCTH HENPEPHIBHOM CIy4allHOW BEJIIMYUHBI, €€
oTpesieNieHue, CBOMCTBA U rpaduK.

249. OnpenenieHre HOPMAJIBHOTO 3aKOHa pachpeaeneHus. TeopeTuko-
BEPOSITHOCTHBIMA CMBICH €ro napamerpoB. HopManbpHas KpuBasi U 3aBUCHMOCTH €€
MOJIOKEHUS U (OPMBI OT MAPAMETPOB.

250. @yHKUMsA pacnpelereHuss HOPMAJIbHO pacHpeAeIeHHON Clly4alHOM
BEJIMYMHBI U €€ BhIpakeHue yepe3 pyHKuuio Jlamnaca.

251. @opMynbl AJig ONpeNeTeHUs BEPOSITHOCTU: a) TMOMaJaHusi HOPMaJIbHO
pacrpeieJIeHHON CilydyallHOW BEJTMYWHBI B 3aJJaHHBIA MHTEPBAJ; 0) €€ OTKIOHEHUS
OT MaTEMATHYECKOTO Okuganusd. [IpaBuio Tpex curm.

252. Cny4aiiHbI BEKTOP.
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253. Paa pacnpeneneHusi AByMEPHOTO CIIy4alHOTO BEKTOpa.

254. @yHKUMA pacupeeseHus CIIy4YaiHOro BEKTOpa, €€ CBOKCTBA.

255. [InoTHOCTH pacHpeieleHusl AByMEPHOIO CIIy4allHOTO BEKTOPA.

256. MaTeMaTH4ecKoe OKHJIaHUE JUCKPETHOM CIIy4ailHOW BEJIMYMHBI U €T0
cBoicTBa (C BbIBOJIOM). [IprmMepsl.

257. ducnepcust OUCKPETHOM CIy4alHOW BEJIWMYMHBI M €€ CBOMCTBa (C
BBIBOJIOM). [Ipumepsl.

258. MaremMaTtnuecKoe OXUJAHWE W AUCIEPCUs HENPEPBIBHOM CIy4alHOU
BEJIUYMHBI.

259. lucniepcusi CyMMBI M pa3HOCTH CIIyYalHBIX BEJIMYHH.

260. KoBapuanus AByX Cily4allHbIX BEJIMYHH, €€ CBOMCTBA.

261. KoadduimeHt koppensiuu, ero CBONCTBA.

262. HezaBucuMOCTh Cay4dalHbIX BeNWYMH. CIIeICTBUS HE3aBUCHUMOCTH:
HEKOPPEJIMPYEMOCTb, JUCTIEPCUS CYMMBI U PA3HOCTH.

263. Jlemma YeOrimiena (¢ BeiBogoMm). [Ipumep.

264. HepaBenctBo UYeObImeBa (C BBIBOJOM) M €r0 YacCTHBIE CIIy4daul IS
CIy4ailHOM BENWYHMHBI, PACIPEJCICHHOW MO OMHOMHAIBLHOMY 3aKOHY, W JUJIs
4aCTOCTU COOBITHS.

265. HepaBenctBo YeOblmeBa aisg cpenHerd apuPpMETHUECKON CIydaiHbIX
BEJIMYUH (C BBIBOJIOM).

266. Teopema YeOnImieBa (¢ J0Ka3aTEIbLCTBOM), €€ 3HAUEHUE U CJIEACTBHUE.
[Ipumep.

267. 3akoH Oonbiux unces. Teopema bepHysmum (¢ J0Ka3aTEILCTBOM) U €€
3HaueHwue. [Ipumep.

268. llentpanbHasa mnipenenbHas TeopeMa. [lonstue o teopeme JlsnmyHoBa u
ee 3HaueHue. [Ipumep.

Tema 10. Mamemamuyeckas cmamucmuka

269. Beibopka. ['pynmupoBaHHbI€ BHIOOPKH.

270. BapuauoHHBIN psifi, €r0 Pa3HOBUIHOCTH.

271. CraTucTU4eCKui psij

272. I'enepanbHasi U BbIOOpOYHAs COBOKYMHOCTH. [IpuHIMnB 0OpazoBaHus
BbIOOpKH. COOCTBEHHO-CIyuyaliHasi BBIOOpKa C TMOBTOPHBIM M O€CIOBTOPHBIM
otOopom wieHoB. PenpesentatuBHas BbIOOpKa. OCHOBHBIE 337a4id BHIOOPOYHOTO
METOJa.

273. BeiOopouHOE cpeaHee U BEIOOpOYHAS TUCTIEPCHS.

274. BeiOopouHas KOBapHaIusl.

275. Beiuucnenue BBIOOPOYHBIX XapaKTEPUCTUK MO TPYNIHPOBAHHOU
BBIOOPKE.

276. Ilonsitue 00 OlLIEHKE TapaMeTpOB T'e€HEPAIbHOM COBOKYITHOCTH.
CBoiicTBa OLIEHOK: HECMEIIIEHHOCTh, COCTOSATEIbHOCTD, 3(P(PEKTUBHOCTD.

277. OnieHka TeHEpallbHOM JOJIM IO COOCTBEHHO-CIy4ailHOM BBIOOpPKE.
HecmerneHHOCTh U COCTOSTEILHOCTh BHIOOPOYHOM JOJIH.

278. O1eHKa reHepalibHOM cpeiHel 10 COOCTBEHHO-CITy4YaifHOM BBIOOPKE.
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279. HecMeleHHOCTh U COCTOATENIBHOCTh BEIOOPOYHOM CPETHEH.

280. Orenka reHepaqbHOM TUCTIEPCUU IO COOCTBEHHO-CITyYaifHON BBIOOPKE.

281. CMEIIeHHOCTh M COCTOSITENIBHOCTh BBIOOpOUHOM aucrepcuu (0e3
BBIBOJIA).

282. VcnpapneHHasi BBIOOpOUHasi AUCTIEPCHSI.

283. Metonbpl HaxXxOXKIOEHHUS OIEHOK. MeTox MOMEHTOB U METON
MaKCUMAaJIbHOTO MPaBIOTIOI00MSI.

284. CBolicTBa OIIEHOK MAaKCUMAaJILHOTO TIPaBI0NO100us

285. [lonsiTue 00 UHTEPBATILHOM OLICHUBAaHUU. JloBepUTEIbHAS BEPOSTHOCTD
U JoBepuUTeNbHbIM uHTepBal. I[lpenenbHas omubOka BeIOOpPKU. OmUOKH
PEINpe3eHTaTUBHOCTU BEIOOPKH (CIy4yaliHbIE U CUCTEMATUYECKUE).

286. ®opMyna AOBEPUTENBHOM BEPOATHOCTH MPHU OLIEHKE T€HEPAIBHOU
nonu npusHaka. CpenHsia KBaJpaThyeckas OomMOKa MOBTOPHOW M OECIOBTOPHOU
BbIOOpOK. IlocTpoeHue MOBEepUTEIBHOIO HMHTEpBaja JUisi TEHEpPalbHOM J10JIU

MpU3HAaKa.
287. ®opMyna AOBEPUTEIBHON BEPOATHOCTH MPHU OLEHKE T€HEPAIbHOU
CpEIIHEN.
288. Cpennsis  KBajpaTHueckass oOIIMOKa TOBTOPHONM U OECIOBTOPHOMN
BBIOOPOK.

289. IlocTpoeHue TOBEPUTEILHOTO UHTEPBAJA AJIsl TEHEPATIbHOU CPETHEN.

290. Onpenenenre HEOOXOIUMOTO OObeMa IMOBTOPHOM M OECIOBTOPHOM
BBIOOPOK IPH OLIEHKE I'eHEPaNIbHON CPEHEN U TOJIH.

291. CratucTrueckas TUIIOTE3a U CTATUCTUUECKUN KpuTepuid. Omubku 1-ro
U 2-r0 poja. YpPOBEHb 3HAYMMOCTH M MOINHOCTH Kputepus. llpuHumn
MIPAKTUYECKON YBEPEHHOCTH.

292. TloHsiTHE O KPUTEPHUAX COTIIACHS.

293. Kpurepuii cornacus y2-IIupcona u cxema ero npuMeHEeHHUSI.

294. IIpoBepka rMNOTE3bI O HE3aBUCUMOCTH.

295. ®yHKIMOHANbHAS, CTATUCTUYECKAsT U KOPPESIMOHHAS 3aBUCUMOCTH.
Paznmuuusa mexay Humu. OCHOBHBIE 33/1a4U TEOPUU KOPPEISLIUU.

296. Jlemma Heilimana-ITupcona

297. JIunelinas mapHasi perpeccus.

298. Meton HaMMeHbIIMX KBaJpaTtoB. CucremMa HOPMaJbHBIX YpaBHEHUH
JUTSL ONIPECIIEHUS TAPAMETPOB MPSAMBIX PETPECCHH.

299. ®opmynsl amns pacueTa K03()(PHUIIMEHTOB perpeccuu.

300. MHOX€eCTBEHHBIN KO3 (PHUIIMEHT KOPPEIISIIHH.

301. Koabdummenr  ngeTtepMuHAIMN, €ro CBOHMCTBA W CBSI3b  C
KO3 (HUIIUEHTOM KOPPETSAIUH.

302. [ToHsTHE O MHOKECTBEHHON PErPECCUM.

Kpurepun u mikana OI€HMBAaHUSA MO OLEHOYHOMY CPEICTBY «(DPOHTAIbHBIA U
WHJUBUTyJIbHBIA OIPOCH

IIxana oneHuBaHUA Kpurepuii onileHuBanus

oTIINYHO (5) CryneHT TiayOOKO W B TIOJIHOM OOBEME BIIaJIeeT MPOTrPaMMHBIM
MaTCpHaJIOM. rpaMOTHO, HCUYCPIBIBAOIIC W JIOTHUYHO €TI0 H3JIaract B
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YCTHOM miM mucbMeHHOU (opme. [Ipu 3TOM 3HAET PEeKOMEHIOBaHHYIO
JUTEPATypy, MPOSABIAECT TBOPYECKUM MOAXOM B OTBETaX Ha BOIPOCHI U
NPaBUIHHO OOOCHOBBIBAET TMPHHSATHIE PEIICHUS, XOPOIIO BIAaJEeT
YMEHMSIMHU M HABBIKAMU IIPH BBINIOJHEHUH NTPAKTUYECKUX 33]1a4.

xoporto (4)

CryaeHT 3HaeT NporpaMMHBIM MaTepuang, IpPaMOTHO U IO CYTH
W3JIaraeT ero B YCTHOW WJIM TNHChbMEHHOH (dopme, domyckas
HE3HAYUTCIIbHBIC HETOYHOCTH B YTBCPKIACHUAX, TPAKTOBKAX,
ONpeeNieHUusIX M KAaTeropusiX WM HE3HAYUTENIbHOE KOJIHYECTBO
OI_HI/IGOK. HpI/I 9TOM BJIaAACCT H€O6XO,Z[I/IMBIMI/I YMCHUSAMU W HaBBIKAMH
IPY BBIMOJHEHUH MPAKTUYECKUX 33/1a4.

YAOBJICTBOPUTCIILHO

€)

CTyzAeHT 3HaeT TOJIbKO OCHOBHOM ITPOrpaMMHBII MaTepuall,
JIOITyCKaeT HETOYHOCTHU, HEJJOCTATOUYHO YETKHE (POPMYITUPOBKH,
HETOCJIE0BATEIbHOCTh B OTBETAX, N3JIaraéMbIX B YCTHOW MK
nucbMeHHOU (opme. [Ipu 3TOM HETOCTATOUHO BIIaIEET YMEHUSIMU U
HaBbIKaMU MPYU BBINOJIHEHUH ITpaKkTHUecKuX 3a1ad. Jlomyckaet 10 30%
OLIMOOK B M3JIaraeMbIX OTBETAX.

HEY0BJIETBOPUTEIBHO

2)

CryaeHT He 3HaeT 3HAYMTEIbHOM YacTH MPOTrpaMMHOI0 MaTepuala.
[Tpu sTOM NOMyCKaeT MPUHLIMIIHAIBHBIE OIIMOKU B JI0OKa3aTeIbCTBAX, B
TPAaKTOBKE IIOHATHM M KaTErOpUM, MNPOSBIAECT HU3KYIO KYIBTYpPY
3HAaHWW, HE BIAJEET OCHOBHBIMHM YMEHHUSMH M HaBBIKAMH IIPHU
BBINIOJTHEHUM IIPAKTHUECKUX 3a1ad. CTyIEeHT OTKa3bIBA€TCsl OT OTBETOB
Ha JONOJIHUTENbHBIE BOIIPOCHI

Tunosbie BApHAHTHI KOHTPOJIbHBIX PadoT:
Tema 1. Jlunetinas aneeopa.

Bapuant Ne 0

1. Pemuth cuctemy JIMHEHWHBIX ypaBHEHUM MeTooM Kpamepa

3X1+2X2+Xz =5
2X1+3I2—|‘X3 = 1
2x1+x2+3x3 = ll

2. BeruucnuTh onpenenuTenb

11 1 1
1 2 3 4
1 3 6 10
1 4 10 20

3. Pemnth cucteMy JIMHEWHBIX YPABHEHU MaTPUUHBIM METOZOM

4. Haiitu Matpuiry, 0OpaTHyIO K JaHHOU

2 1 1
5 1 3
2 1 2

5. PemnTh cucteMy JIMHEWHBIX YpaBHEHUN METOAOM ['aycca
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4X1—3X2+2xg= 9
2X1+5I2—3xg= 4
5x1+6xz—2)§3= 18

Tema 2. Ananumuueckas ceomempusi.

Bapuant Ne 0
JlaHb! KOOpaMHATHI BEpIIKMH nupamuasl ABCD:
2 6 4 2
A=|-3 B=11 C=1|8 D=1|-1
1 -1 -9 2

Hanrn:

1) nmunst pedep AB, AC, AD.;

2) yron mexay pedpamu AB u AC;

3) yron mexy peopom AD u ocHoBanuem ABC;

4) BeruucnauTs miomaab ocHoBanusa ABC;

5) Boruucnuts 00bem nupamuasl ABCD

6) 3Has 00bEM mupaMuibl M TUiomaab €€ ocHoBanus ABC, HaliTu BbIcOTY h
nupamusl ABCD;

7) Haiitu ypaBHEHUE JIOCKOCTH OCHOBaHMs ABC, KOTOpas MPOXOJUT YEPE3 TOUKU
A, BucC.

8) CocTaBUTh KAaHOHMYECKHE YpPAaBHEHHUS NPSIMOM, KOTOpas NIPOXOJUT 4Yepes3
BeplIMHY D nepneHauKyJIIpHO K INIOCKOCTH OCHOBAaHUA (7

9) Haiitu Touky K mepeceueHus MOJYyYEHHON MPSIMOMl C MJIOCKOCTbIO OCHOBaHUS
Q;

10) Haiitu paccrosinue oT BepliMHbI [) mupamMubl 1O IJIOCKOCTH OCHOBaHUA () U
CPaBHUTbH NOJIYYEHHBIN PE3YIBTAT C JUIMHON BeKTOopa DK .

Tema 3. Mamemamuueckuti ananus («Beedenue 6 mamemamuueckuu
ananuz», cemecmp 1).
Bapuant Ne 0
1. Haiitu obnacth onpenenaeHus 3aJaHHbIX (PYHKIUH.

r+2 1 _1n(1+x]

1—3x+F Y x—1

}J:

2. Haiitu nipeaensl.
3x°+2x*—3x+1 . 2x2—T7x+3

im

xmm 2% + 4x° + 31— 8 x=3x2 —8x + 15
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3. HCHOJ’IBSY?I 3aMCYaTCIIbHbIC IIPCACIIbI, BBIYNCIINTD:

2x+4
lim——— lim
x—=0 3;'(.'2 X—o0

1 —cos3x (3x—|—3)
3x+5

4. Haiftu npenenbl, UCIOJIb3YsI SKBUBAJIEHTHBIE OECKOHEUHO MaJible (DYHKIIMH.

~In(1 + 3x2) . (e*—1)
lim——— lim—
x—0 x3 —b5x? x—0 X

5. UccnenoBarh (PyHKIMIO HA HEMPEPHIBHOCTh, HAWUTHU TOUKH pa3pbiBa GYHKUIUU U
YCTaHOBUTH UX xapaktep. CaenaTb CXeMaTHYECKUN YepTex.

. x+4: x < -1
flx)=2x3+1 x2+2;,-1l=x<1
2x;x =1

Tema 3. Mamemamuueckuu anamus («Heonpeoenennvlii unmezpany,
cemecmp 2).
Bapuant Ne 0
1. Halitu HeomnpeneneHHbIM HHTErpall, HUCMOJb3ys TaOJUIy U €ro OCHOBHBIC
CBOMCTBA.

1 4d
J‘(x%+5x\f}+ 3% — W)dx fx_’:

2. Halitu HeompeaeeHHBI WHTErpall, HCMOJB3Ys MeToa (OpMHUPOBAHUS
CIIEIIMAJIBHOTO BBIPAXKEHUS 0] 3HaKOM AuddepeHImana.

f(xz—S]“’Zxdx f\fxz —3x+5(2x—3)dx

3. Haiitu HeomnpeeneHHbI MHTErpaj, UCHOJIb3ysl METO/ 3aMEHbl MIEPEMEHHBIX U
METOJ1 UHTETPUPOBAHUS 110 YACTSIM

f(q_lr — xESXz)dx T—;dx

4. HaiiTu HeompeneaeHHbIH HHTETPAJ OT APOOHO-PalMOHATIBHON (PyHKINN
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J’(S:k:g 4+ 2x% 4+ 4x — 1)dx J‘ 12 i
x—1 x*+7x+15

5. HaiiTu HeonpeeNneH bl HHTErpail OT TPUTOHOMETPUUECKUX (QYHKIUI

f sin2x - cosdxdx f COS 2 _35xsingdx

Tema 3. Mamemamuueckuti ananuz («OnpeoeyieHHblll UHme2paLy, cemecmp
2).
Bapuant Ne 0
1. Beruucnuth onpeaeeHHbI HHTErpal:

1
J‘ x?+1 p
(x*4+3x+1)2 X
li]

2. BeruncnauTs miionaab GUIrypsl, OrpaHUYCHHYIO JIMHUSIMU:

{x = Bcos®t — 9c0s?
y=x7, y = 2sin®t’ P= ﬂ(p.
L —_ Z —_
y=2-x 0<t<l 0=t< >

2
3. BbluucnuTh AJIMHY AYyTU KPUBOM:
x = 3(t —sint
v = —In(cosx), L _ 351 _ ccnst]]' p = 2coso,
T i1
U‘_:X‘_:E g‘i:fi:T[ D*E(.P‘i:g

4. Beriuucnuth 00beM (3a/1aua a) U IUIONIAAb MOBEPXHOCTH BpalleHus (3agaya 0)
Teja, MOJYYEHHOTO BpaIeHUEM 3aJaHHON (PUTYphl BOKpYT ocu Ox:
a)::x3 J:ﬁ 6):}1:1—J€j
) ') ' x=0 x=1

5. Beranciauth HeCOOCTBEHHBIN HHTETpal UK YCTAHOBUTDH €T0 paCXOAUMOCTDb

o0

f xe ™ dx

1]
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Tema 5. Jluppepenyuanvrvie ypasreHus.
Bapuant Ne 0
1. Haittu oOmee pemenue wiu pemuTh 3aaauy Komm mist nuddepeHnnanbHbpIx
YpaBHEHUH C pa3JesIOIUMHCS TEPEMEHHBIMU:

xy'—ylny =0 V' =2Vy,
y(0)=1.

2. Haiitm oOmee pemieHHe Wid pemuTh 3anady Komm ams OJHOPOIHBIX
nuddepeHanbHbIX YpaBHEHUM TEPBOTO MOPSIIKA.

yvdx + 2(\/1’_}!— x)dy =0

xy?y' — (x* +y3)=0;
y(1)=1

3. Haittu oOmue peureHust JUHEHHBIX TU(dEpeHIINATBHBIX YPaBHEHUN MEPBOTO
HOpSAKA:
y' + tgxy = —cosx; Y42

4. Haiitu obmee pemieHue uian pemuth 3anady Komm nns nuddepeHnumanbHbIX
YpaBHEHU BTOPOTO MOPSAKA, JOMYCKAIOIIUX TOHUKEHHUE MOPSIKA

’ Vx' EIEE G

5. Haiitu pemienus TMHEWHBIX AU(EepeHInaIbHbIX YPaBHEHH BTOPOrO MOPSAKa
C MIOCTOSIHHBIMU KO3 PUITEeHTaMU

JJ'”—'— 2}1’ = {]J- }I‘” — 2}1’ — 3}1 = g‘t'x;

Tema 6. Teopus psoos.

Bapuant Ne 0
1 .3anumuTe Gopmyiy 0011Iero uieHa psaa.
2 4 6
—+-—+—=+—+..
3 9 27 81

2.Jloka3aTh  pacXOAMMOCTh psiia, TMOJNB3YSICh HEOOXOAUMBIM  IMPU3HAKOM
CpPaBHEHHSI.
oo
3]’!
2n
n=1
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3.UccnenoBaTh psAa HA CXOAWMOCTb, MPHUMEHSSI JIOCTATOYHBIE IPU3HAKU
CXOJIMMOCTH PsIZIOB.
[==]

[==]

Z3H-n! Z 1 (n+1)“z i 1
n" 2"\ n _l(n—|— DIn®*(n+ 1)

n=1 n=1

4, HCCJIC,Z[OB&TI) PAZIbI HAa A0COJIFOTHYIO CXOAUMOCTb.
in+1

St
Tns—2

5.Hantu nHTEpBAII CXOAMMOCTH CTENIEHHOTO PsA.
[==]

ZI%::H 2"

Tema 7. Kpamnvie u nogepxnocmmule unmezpaoi.
Bapuant Ne 0
1. V3MeHHUTh NOPSAOK WHTErPUPOBAaHUS B INOBTOPHOM HHTErpajie U CHEJIaTh
yepTex 00JIaCTU UHTETPUPOBAHUS

1] —2x+6 -1 0
fdx f flx, yv)dy f dy f fdx + fdy f fdx
-1 —gx? -2 ~J2+y -1

2. BeraucnuTh ABOMHOM MHTErpas 1mo oonactu D

f (12x%y* + 16x3y*)dxdy; ﬂ‘ ye Y2 dxdy;

D D
D-x = 1_}::1;2__}1:—\,&_ D:I}J'Z].IIZ,_}J'Z].IIS,JCZZ,XZ"-I'.

3. Beluucnuth MHTErpasibl, IEPeiia OT NEKaPTOBBIX KOOPAUHAT K MOJIIPHBIM:

Vi—aZ
J' 1— JCE _ I}J.E
dx f ——dy
1+x%+y? Y
4. C momomipl0 JBOMHOTO HMHTETpaja BBIYMUCIWTH IUIOMIAAb IUIOCKUX (UTYD,

OTpaHMYCHHLIX JAHHBIMHU JIMHUAMU
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y:—=2y+x* =0,
y=3/x,y=4e*,y=3,y=4 y:—4y+x* =0,
V= x/ﬁ_y = 'ng_

5. Ilnactuaka D 3agaHa HEpaBEHCTBAaMU, |l - MMOBEPXHOCTHAS IUIOTHOCTh. Halitn
Maccy IJIAaCTUHKHU.

D:x=1,y=0,y% = 4x(y = 0); D:x*+y?/4<1;
w=7x*+ vy. =y

6. HaliTh KOOpIMHATBI ILEHTPAa TSKECTU IUIOCKUMX OJHOPOJIHBIX IUIACTHH,
OTPaHMYCHHBIX 3aJAHHBIMH JIMHUSAMU

x*+y*=4, x=0, y=0

7. BeraucauTh TpOWHOM UHTErpai no oodnactu V

fﬂ 2y*e™Ydxdydz; fﬂ xdxdydz;

vV

Vv
V{x=0,y=1,y=x, Viy=10x,y=0,x =1,
z=0,z=1. z=xy,z=0.

8. C mnomolpi0 TPOWMHOTO HHTErpajia HaTH O0O0BEM Tella, OTrPaHUYCHHOTO
3a/IaHHBIMU TTOBEPXHOCTSAMU

y = 16@_}1 = -Jﬂ_ x? —|—}12 = 2}:_
z=0,x+z=2. z=5/4—x%z=0.

Tema 9. Teopus eeposmuocmeil.
Bapuant Ne 0
1. B ypHe umeercs 6 mapoB ¢ HomepamMu oT 1 10 6. Haynauy usBnekaroT mo 1 3
mapa. Haiigute BeposiTHOCT, TOTO, uTtO: 1) umcma 1, 2, 3 mosBsTCA
MOCJIEIOBATEIBHO B MOPSIKE U3BJICUCHHUS; 2) MOSABATCS 1Iaphl ¢ HOMepamu 1, 2, 3 B
Ar000M TOpsZIKE, €CNU IIapbhl HW3BJIEKAIOTCS: a) C BO3BpauleHueMm; 0) 0e3
BO3BPAILEHUS.

2. Ha orpeske [0,1] naynauy crtaBsT ne Touku. [lycth (M 77 KOOpAMHATHI 3THX
Touek. PaccMaTpuBaroTcs cienyromuye CoObITHS:
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A={BTOpas TOuka OJM)XE K JICBOMY KOHIly OTpE€3Ka, 4YeM IepBas TOYKa K
npaBomy}; B={kopuu ypaBHenus x°+2{x+n=0  neldCTBUTECIBLHBI};

C={max{(. n} < i }; D={mi11{(, n} < i } Haﬁm:P((z—’l UB)Nn(BU C]), P(C).

3. Jlns yMeHbllleHHS OOLIEro KOJIMYECTBa WIP Ha copeBHOBaHMsIX 20
BOJICHOOJIBHBIX KOMaH/ pa3OUTHI MO XKPeOHI0 Ha 4 MOATPYIIILI (10 5 B KaXI0M).
Cpenu xomann umeercss 4 HambOojee cuibHble. ONHIIMTE: a) MPOCTPAHCTBO
3JIEMEHTApHBIX MCXOJIOB, MOJlydaeMoe IpU pa3OMeHuu KoMaHj Ha 4 MOArpyMibl;
0) coObitme A - “4 Haubojee CHIIbHbIE KOMAaH[Ibl OKa3aJMCh B pa3HBIX
noarpymnmax’”’; B) coositue B - “4 Hanbosee cuiibHbIE KOMaH/IbI OKa3aJIiCh B OJHOU
noarpymnme”; r) cooeite C - “2 Hambornee CUIbHBIE KOMaHIBI MONaIH B 1-10
noarpymnmy”’. Onpenenute BepositHocTH coobituii A, B, C. CoBmecTHa nu 31U
COOBITHSL.

4. C nepBoro ctanka Ha cOopky nocrtymnaetr 40%, co Broporo 30%, ¢ TpeThero
20%, c ugetBéproro 10% Bcex nmeranei. Cpenu neraneit mepBoro cranka 0,1%
OpakoBaHHBIX, BTOporo - 0,2%, Tpetbero 0,25%, uyerBeproro 0,5%. Haiitu
BEPOSTHOCTh TOTO, YTO TMOCTyMNUBIIAs Ha cOOpKy jAeTanh OpakoBaHHas. Ecnu
NMOCTyNUBIIAsi Ha COOPKY JeTajdh OKa3ajach OpaKOBaHHOW, TO KAaKWM CTaHKOM
BEpOsITHEE BCEro OHa ObLTa U3TOTOBJICHA.

5. a) Ha aBto0aze mmeercs 10 aBrOMammH. BeposSTHOCTH BBIXOJa Ha JIMHUIO
kaxaoi un3 Hux 0,8. HailTu BeposTHOCTH HOpMaibHOW paboOThl aBTOOA3a B
ONMKaWIMi JIeHb, €CIU Il 9TOTO HEOOXOJUMO HMMETh Ha JIMHUU HE MeHee §
MallIVH;

0) mo panaeiM OTK B cpegnem 3% wusnenuit TpeOyeT AOMOIHUTEIBHOU
peryaupoBKU. Beraucinuth BeposITHOCTH TOro, 4yto u3 200 uzgenuii 4 notpedyroT
JOTIOJTHUTENIBHOU PETYIUPOBKY;

B) OIPEACIUTHh BEPOSTHOCTH TOTO, uTo cpean 400 mpod pyabl okaxkercs 275 mpod
C IPOMBIIUIEHHBIM COJIEPKAHUEM METala, €CIU BEPOATHOCTh IMPOMBIIUICHHOTO
COJIEp’KaHUSI METaJlJIa OJIMHAKOBO JJIsl KaXKJ10M mpoObl 1 paBHa 0,7;

I) MacCOBbIi BBIMYCK OONTOB naer B cpenHem 2% Opaka. Onpenenutb
BEPOSITHOCTH TOTO, yTO B mapTuu u3 1000 601TOB OTKIOHEHUE OT TOU /101U Opaka
oynet mensIie yem 0,01.

Tema 10. Mamemamuueckas cmamucmuka.
Bapuant Ne 0
1. CnyyaiiHas BenmuunHa ¢ UMEET MOKa3aTeIbHOE PACIIPECIICHHE C TapaMeTPOM .

Haittu mioTHOCTH pacupeesieHus Cily4alHOW BEJIUYUHBI 1] = \/? .

Kputepuu u mikama OIEHWBAHHS IO OIEHOYHOMY CPEICTBY «KOHTPOJIbHAS
paboTa»
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[Ixana OLICHUBAHUS Kpurepuii onieHnBaHUs
(nHTEpBaAN 0AJIOB)
5 KoHnTponpHas paboTa BBIIOTHEHA HA BBICOKOM YPOBHE (TIPaBHIIBLHBIC
otBeThI fanbl Ha 90-100% BompocoB/3aaaq)
4 KoHnTponpHas paboTa BIMOTHEHA HA CPETHEM YPOBHE (TIPaBUIIbLHBIC
OTBETHI JIaHbI Ha 75-89% BompocoB/3a1ay)
3 KoHnTponpHas paboTa BRIOTHEHA HA HU3KOM YPOBHE (ITPaBHIIbHBIE
OTBETHI IaHbl Ha 50-74% BompocoB/3a1ay)
2 KoHTponpHas paboTa BHIOTHEHA HA HEYIOBIETBOPUTEIHHOM
ypoBHE (TpaBUJIbHbIE OTBETHI 1aHbl MeHee ueM Ha 50%)
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TunoBble BapHAHTbI HHIUBHIYaAJIbHBIX 3aJaHUM:

Cemecmp 1.
Bapuant Ne 0

1. laHBI KOOpAMHATHI BEPIIUH TpeyronbHuka ABC:
A(—8; —3); B(4; —12);, C(8; 10).
HeoOxoaumo HaiiTH:
— JIJIMHY CTOPOHBI AB;
- ypaBHeHue cropoH ABE wu BC w wux yriuossie
KO3 ULIHEHTHI;
- yrod r mexnay npsimeimu AB n BC B paanaHnax;
- ypaBHeHUE BbICOTHI CD u ee MnHYy;
- ypaBHEeHHEe MeauaHbl AE W KOOpAMHATBI  TOYKH
Knepeceuenus 3Toii Mmeauansl ¢ Beicotou CD;
— ypaBHEHHUE NPSAMOML, KOTOpas MNPOXOJMT 4epe3 TOUKy K
napajuiesIbHO K cTopoHe AB;
- KOOpAMHATBI TOYKU F(Xg, Vz), KOTOpas HaxOIUTCH
CUMMETPUYHO TOUYKe A oTHOCHTENBHO npsamon CD.

2. Hano: Touka A(2; 5) u npsmas y = 1. HeoOXoauMo COCTaBUTh ypaBHEHHUE
Ir€OMETPUYECKOTO MECTA TOYEK, PABHOYNAJIEHHBIX OT 3aJaHHON TOKH A(x,,y,) 1
npsaMon y = d.

[TosryueHHOE ypaBHEHHE NPUBECTH K IPOCTEHIIEMY BHIY M IOCTPOUTH rpaduk
KpUBOM.

3. 3amaHbl JB€ CHUCTEMbl JIMHEWHBIX ypaBHEHUU. PemmnTh NEpBYIO CUCTEMY
meronom Kpamepa. IlomydeHHBI NpH pPELIEHUH MEPBOM CUCTEMBI PE3YJIbTAT
IIPOBEPUTH C MOMOIIbIO METO/Aa 0OpaTHOM MaTpullsl. BTOpyto cucteMy pemuTs ¢
nomonipio Metoaa ["aycca.

3x, +2x, —1x;=11, 1x, +2x, — 1x; =1,
1x; +3x, —2x;,=9 dx, +7x, —2x3=2

4. JlaHbl KOOpAMHATHI BepIInH nupamuasl ABCD:
A(2; =3; 1), B(6; 1; —1),C(4; 8;,-9), D(2; —1; 2).
Heobxomumo:

- 3anucate BeKkTOpolAB, AC, AD B OpTOHOpMalbHOM
cucreme {1, ], F?} ¥ HAWTH MOJYJIM OTHX BEKTOPOB.

— Haittu yros Mmexny BeKTOpaMu ABu AC.
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— Haittu nnpoekuuio BeKTopa AD Ha BEKTOP AB.
— Beruucnuts mnomans rpaau ABC.
— Haiitu o6bem nupamuast ABCD.

5. JlaHbI KOOPAMHATHI YE€THIPEX TOYCK:
A(=3; =2; —4), B(—4; 2; =7), C(5; 0; 3),M(—1; 3; 0).
HeoOxonnmo:
— CocTaBUTh YpaBHECHHE TUIOCKOCTH (), KOTOpas MPOXOJUT
yepe3 Toukn A, B u C.

— CocTaBUTh KAaHOHMYECKHE YpAaBHEHUS MPSAMOH, KOTOpas
IPOXOJUT Yepe3 TOUKy M neprneHauKyJIsspHO K IIIOCKOCTH (.

— Haiitu TOYKM mnepecedeHuss ITOIYYEHHOW TMPSMOU €
IJIOCKOCTBIO (J 1 ¢ koopauHaTHeIMU TiockocTsmu X0V, X0Z, YOZ.

— Haiitu paccrostnue ot Touku M 110 nimockocty (.

6. Berunciuts cienyromiye npeaeisl (He noyib3ysach npaBuiaoM Jlonurais).

. x*—2x*+3 . xt+2 . 2x*—3x—-2
im im im
x=co 4x%2 4+ 3x+ 2 x=c0 3x2 4+ 2x—1 x=2x% +3x+ 10
- 3x?+8x+5 . Vi+4—1 . 2 —vJx—3
x=-13x24+9x+6 xllfla xZ2—-9 xl—IE' x? — 49
1 —cosdx . sin3x i 2
lim ————; lim lm (1 + 4x)x
x—=0 x2 x—=0 thx x—0
¥ — l x+2
in ()
xl—% x+3

7. 3apannyro GyHkuuoo vy = f(x) ucciaenoBath Ha HENPEPHIBHOCTH M BBIACHHUTE
XapakTep TO4YeK pa3pbiBa. Caenarb cXeMaTHIeCKui rpaduk

xZ ecit x < 0

X T

1 Flx) = tg—, e O0=sx<—

fx) = 47—= =1 2 o2
1, ecnH X}E

8. HaiiTu niepByI0 MPOU3BOIHYIO V', 33JaHHBIX ()YHKLIMIA:

}J:2(3x3+4x2—x—2] y=x—1n(2—|—ex—|—2\/e”—|—e*‘f—l—l)
15vVx+1
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1 sin?3x
r— @i 34 —.
) va{_ 3 cosbx

tgx — ctgx
y = arctg (T)

9. HaliTi nepByIo MPOU3BOAHYIO V', 3a1aHHBIX (DyHKIMIA:

3t +1
=3
y = (arctng{lfz]ln{arctg,r] y=x- e¥ 3
¥y = sin (§+ t)

10. Hana ¢pyskuus y = f(x) u 1Ba 3HA4EHUs apryMeHTa X; U X,. Heobxoaumo
HalTH MPUOTMKEHHOE 3HAYCHHE MAHHOW (QYHKIMH MPU X = X,, HCIOJIB3Yys €€
3HaYeHWe Ipu X =X, U 3aMeHasd npupoct Ay ¢yHkuun v = f(x)
COOTBETCTBYIOIIUM AuddepeHunanom dy:

y =¥3xZ+8x — 16; y = cos(x);
JCl - 4; xz = 3,94 JCl - 6{]0; xz = 63Q.

11. BpImonHUTH TOJHOE HCCIENOBAHME 3aJaHHBIX (PYHKIHMA W TOCTPOUTH HX
rpauKu:
3 2x
x* +4 e
V=— y=x3—3x2—|—3
2x

JF =
) 2

12. Ucnonb3ys metoasl nud@epeHnanbHOro BIYUCIECHUS, PEIIUTD CIEAYOIINe
buznueckue 3agauu:
1. [Tpu moAroTOBKE K 3K3aMEHY CTYIEHT 3a t JHEH u3ydaer

t .
(—t ;:)_IO 4acTh Kypca u 3a0biBaeT (o - t)-10 yacTb. CKOJIBKO JTHEH HYKHO
+

NOTPaTUTh Ha IOATOTOBKY, YTOOBI Obla HM3y4deHa MaKCHMajbHasi 4acThb
Kypca? PemTs 3aa4y npH yciaoBuH, uto k = 3a = 1/48.

2. Teno maccoit my = 3000 kr magaet ¢ BeicoTHI H METPOB U

TepseT Mmaccy (cropaer) MOpPONOPIUMOHATBLHO  BPEMEHH  MaJCHUS.
Kosdbdumment nponopunonansHoctu k = 100 kr/c. Cuuras, drto

HayasbHas ckopocth V, = 0, yckopenne g = 10 m/c, HallTH HaUOOJIBIITYIO

KMHETHUYECKYI0 »JHEpruro Tena. Pemmth 3amady Mnpu  yCIOBHHM, YTO
H =1805m.

Cemecmp 2.
Bapuant Ne 0
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1. BBIYMCINTD HEONPEAEIEHHbIE HHTETPaIbI:
J’ 7x* 4+ 40x — 96 dx

2x* 4+ 5x3 —12x72 dx; xV x2 —16;

f x?cosdxdx.

2. BpIuncanTh ONpeAeIeHHbI HHTErpall:
3

J‘ dxdx

) JBx—8)2—2¥3x—8+4

3. Beruucnutsb miomane Gurypel, OrpaHHYCHHON TTapadoaamu:
x? x?
}J:?—x—kl _}1=—?+3X—|‘6

4. BelunciuTh HECOOCTBEHHBIM HHTETPaJl, MIIK YCTAHOBUTH €r0 PACXOJMMOCTb:

o0

f dx

x2+4x+13

1

5. Uccnenosarh Gpyukimio z = f(x, y) Ha DKCTpeMyM:
z=xy—x*—2y*+x+10y—8.

6. Haiitu ob1ee pemenue (oOumii nuuterpai) auddhepeHnansHOoro ypaBHEHUS:
8x + by

T Bx—2y

r

}F

7. Jano muddepeHunanbHoe ypaBHEHHE BTOPOIrO MOPSIKa, KOTOPOE JIOMYyCKaeT
NOHWKEHWEe Tmopsinka. HalTh 4acTHoe peunieHue, KOTOpOoe YIOBJIETBOPSET
3a/IaHHBIM HaYaJIbHBIM YCIOBHSIM.

JC_}’” _ _}H _ x? — l:], };[:1j — 4[/3, .}H(lj =3

8. 3amaHo JMHEWHOEe HEoJHOpoJHOE AudQepeHIHaTbHOe YpaBHEHHUE BTOPOIO
NOpsAZIKa C MOCTOSHHBIMH Kodd¢duuumentamu. HallTu yacTHoe pemieHue, KOTopoe
yAOBJIETBOPSIET MPUBEICHHBIM Ha4aJIbHbIM yCIOBHUSIM.

y' =2y —8y=16x*+2,y(0)=0,y'(0) = 5.

9 Pemmrh cucTeMy YypaBHEHMH W HaWTH 4YacTHbIE pELIEHUS, KOTOpbIE
YAOBJIETBOPSIOT IPUBEICHHBIM HAYAJIBHBIM YCIIOBUSM.

e
dac Y
dy

= —x+2y,
ac
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x(0)=1,y(0) = 3.
Cemecmp 3.
Bapuant Ne 0
1. UccnenoBath Ha CXOJMMOCTh YHCIIOBOM pan:

i 1 (2n+ 1) Z 1
21 \2n—1 nin2(3n+ 1)

n=1 n=2

2. UccnenoBaTh Ha aOCOMIOTHYIO U YCIOBHYIO CXOJIUMOCTh YHCIIOBOM PsiJl

Z (—12]: ‘n

n=1

3. Haiitu obnacth cxoquMocTH (DYHKITMOHATBLHOTO psijia
Z (n—2)*(x+3)%"

2n+3

n=1

4. BpIlUUCIUTH UHTErPall
0.1

f e=6%" dy

0
¢ TouHocTthio 10 0,001.

5. Haitu mnepBble 4YETBIPE HEHYJEBBIE WIEHA PAa3JIOKEHUS B P PEIICHUA
muddepeHINaTBEHOTO YPaBHEHHS
y'+ 2y —xy=x%y(0)=0,y(0) = 1.

6. I/ISMGHI/ITB ITOPSAIOK I/IHTerI/IPOBaHI/I}I

-1 0
f dy f fdx + fdy f fdx .
-2 ~J2+y -1 -

7. C moMoIpi0 ABOWHOTO MHTErpaja HaWTH IJIOW@AAb (DUTYPHI, OrpaHUYCHHON
JTHHUASMUA

y=3/x, y=4e*, y=3, y=4

8. C mnomolpl0 TPOMHOrO HHTErpasia HaWTH OOBEM TeNa, OTPAHUUYEHHOTO
MOBEPXHOCTSAMU
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x2+y*=2y,z=5/4—x% z=0.

9. Teno V 3amaHoO MOBEPXHOCTAMH, YTO €r0 OrPAHUYMBAIOT, |I— YEJIbHas
IJI0THOCTh. Halitn maccy tena.
V:64(x* + y?) = 27, xt+yi=4, y=0,
z=0(y=0  z=0)
5(x*+vy?)
=—

10. Haiiti paGoTy CHIIBI F=(x%2-2 yIT+ (v — 2x)j, npu nepeMeIeHur BIOb
muann L: orpesok MN, ot touku M(—4; 0) k touxe N(0; 2).

= —
11. Haiitu nmotok BekTopHOro mojs F = x1+ yj + zk, yepe3 4acTh IJIOCKOCTH
P: x + y +z = 1, pa3MellIEHHYIO B IEPBOM OKTaHTE (HOpMaslb 00pa3yeT OCTpbIil
yroJj ¢ oceto 02).

12. HaliTh TOTOK BEKTOPHOIO IMOJIs F=(e?+2x)i+ e ]+ e¥ k uepes
3aMKHYTyI0 ToBepXxHOCTh S: x+y+z=1, x=0, y=0, z=0 (Hopmasp
BHEIITHSSA).

Cemecmp 4.
Bapuant Ne 0

1. U3 ypHbI, coaepxaiieid 4 Oenblx U 4 YEepHBIX I1apa, HayraJ U3BJICKAIOT TPU
mapa. [lycte X — uncno BeIHYTBEIX YepHBIX mAapoB. [locTpouTs psax pacnpeneneHus

CIy4alHOU Benu4uHbl X. BpIUMCINTE MaTEMATUYECKOE 0XKUIAHUE U TUCIIEPCUIO, A
TaK)Ke MOCTPOUTH (QYHKIUIO PaCIIpeIeTICHHUS.

2. ImeeTcs 5 OAMHAKOBBIX YPH, PACIOJOKEHHBIX B PSAJ M COIEPIKAIIMX KaK1as 110
4 mapa 0eJoro WM YepHOTO L[BETA, MPUYEM B k-0if MO MOPSAKY YPHE COACPKUTCA

poBHO (k — 1) Oenbiif map. Hayran BeiOupaeTcsi ypHa U W3 Hee M3BJICKAIOT JIBa

miapa, okazaBluxcs 6enbiMu. KakoBa BepOSITHOCTb U3BJICYb €I11€ OUH Oelbli map
13 3TOM K€ ypHBI?

3. CnyuaiiHas BennunmHa X umeeT paBHOMepHoe pacrpezaenenne ¢ M(X) =7 u
D(X) =3. Haiitu wunTerpanbHyto u  auddepeHIHANbHYI0  QYHKIUU
pacmpesieieHuss U BEPOSATHOCTh TOTO, YTO CiyyailHass BeJIMYMHA TONAJET B
uHTepBan (4; 6).
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4. N3BeCTeH psij pacnpeleNeHus CiIy4aiiHoro Bekropa (&, 1)

E\ 7 -1 1
-2 1/16 1/16
-1 1/48 1/48
0 1/24 1/8
1 2/8 1/48
2 1/48 3/8

Havitu D(&+ n).

Kputepuu 1 mikana OUEHHUBAHMS IO OLIEHOYHOMY CPEJICTBY «HUHIWBHyalbHbIC

3aJaHus)
[Ixana OLICHUBAHHUS Kpurepuii onieHnBaHUs
(nHTEpBaAN 0ATOB)
3auTeHo [TpaBuiibHO penienst 90-100% 3ananuii
He 3auteno [IpaBunbpHO pemreHbl MmeHee 90% 3amanuil
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OueHovHbIE CpeCTBA VISl IPOMEKYTOYHOM aTTecTaluu (3K3aMeH)

Tunosoti ounem. Cemecmp 1.
buner Ne 0
IIpounsBeneHns BEKTOPOB.

Pemmth cucteMy TUHEHHBIX anreOpanuecKux ypaBHEHHM
3x, +4x, +2x; =8
2x, —4x, —3x;=—1
X, +5x, +x3;=0

3aaHbl KOOPUHATHI BEPIINH TPEYTOJIbHUKA
A;(3;1;4),A,(—1;6;1),4,(—1; 1;6). Haiitu:
a) BeKTopbl € = A, A, u d = A, A;

0) JUIMHBI BEKTOPOB € H d ;

B) CKAJISIPHOE IIPOM3BENAECHHE BEKTOPOB € d;

1) YTOJI MEX/Y BEKTOPaMHU € H a;

€) BEKTOPHOE [POM3BECHNE € X d;
) IJIoaab TpeyrojabHuka A, A, 4.
Haittn nponsBoiHyO
y=x*+x+1) tg(2x)

[IpoBecTu nosHoe uccienoBanue (yHKIMUA U TOCTPOUTH Ipaduk

82{x+1]

b TeES)

Ymeeporcoeno na zacedanuu kagheopwt 1IM, npomoxkon Ne  om

3aBenyromuii kadeapoi

Jlextop
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1 Oamn

1 6amn

20 e
oou. Manwuii B.B.
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Tunosoii 6unem. Cemecmp 2.
bunet Ne 0

Yacrsb 1. TeopeTtnyeckuit Bonpoc.
(ITonHOCTBIO PACKPBITHIN BOMPOC OLleHUBaeTCs B 1 6amn).
1. ITonsiTue mepBoOOpa3HOI

Yacrs I1. 3aganue Ha4aIbHOTO YPOBHS CIIOKHOCTH.
(ITpaBuiIbHO BBITIOJIHEHHOE 33JlaHKE OILIEHUBAETCA B 2 Oaiia).

1. Haiitu pemenusi ypaBHEeHUH 2. BBIUHUCIUTH HEOTIPEICTICHHBIN
MHTETpal
y'"+3y' =0. flfx2—|—2x—|— 3)dx

Yacts I11. 3aganue 6a30Boro ypoBHS CIOXKHOCTH.
(ITpaBuIbHO BHIOJTHEHHOE 3aJjaHKe OLlEHUBAETCs B 1 6amn).
3. IlpouHTErpHpOBaTH palliOHAIBHYIO APOOb

(2x+ 16)dx

d
G+ D2 +4x+13)

4. Tna ¢yskuuu u = 5x%y — 3xy + x° HaliTu rpagMeHT M NPOM3BOIHYIO B

TOYKe A 110 HAIIPABJIEHHUIO BEKTOPA § = AB: A(1;2:-1), B(3;—1;0).

Yacre IV. 3a1anue nNoBbIIEHHOTO YPOBHS CIIOAKHOCTH.
(ITpaBunbHO BBHITIOTHEHHOE 3a/1aHue — 1 Oaw).
1. Haittu pemenust ypaBHEHUI

y'+ 3y = 3xe™3%;

Ymeeporcoeno na zacedanuu kagheopwt I1IM, npomoxkon Ne  om 20 e
3aBenyrommii kadeapoi ooy. Manwiii B.B.
JlexTop ooy. Manvuii B.B.
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3aBenyromuii kadeapoi

JlekTop

Tunosoii 6unem. Cemecmp 3.

bunier Ne 0

CxomumocTh 1 cymma psina. Heobxoammoe ycioBre CXOAMMOCTH.

HccnenoBath HA CXOAUMOCTB PSif

D e
n‘+5n—7
n=1

(n+1)! 27

(n+ 1)"

n=1
N3menuTs nopsiiok uHTErprpoBanusi. O01acTh HHTETPUPOBAHUS
M300pa3uTh HA YEPTEKE

2

f dx T;flfx,y) dy

o 2.2
i
BrrancinTs KpUBOJIMHEWHBIA HHTETPAJ BAOJIb KpUBOU L, ipu

W3MCHCHUH napaMeTpa oT £ 10 £5:

fdx—kdy; rie L: yv=—V2—-¢t;, t;=1, t, =2

L

Ymeepoicoeno na sacedanuu kagedpor IIM, npomoxon Ne om
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1 Gamn

2 Oasuta

1 0amn

1 Oamn

20 e
oou. Manwuii B.B.

ooy. Manwvuii B.B.



Tunosoii 6unem. Cemecmp 4.
bunet Ne 0

1. JIuckpeTHOE€ MPOCTPAHCTBO 3JIEMEHTAapHBIX Hcx0m0B. CoObrtus, 1 Gamn
omepanuu Hajx HUMU. BepostHOCTh, ee cBoucTBa. Knaccnueckoe
ONPEIEICHUE BEPOATHOCTH.

2. Tlaccaxxup MOXKET OOpaTUTHCS 3a MOJyueHHWeM Oumiera B OAHY w3 2 Oaiia
Tpex Kacc. BepodaTHocTH nmonagaHus B KaXIYH KacCy 3aBUCAT OT
MECTOHAXOXJACHUS W paBHbl cooTBercTBeHHo 0,2;0,5;0,3.

BeposiTHOCTH TOTO, YTO B Kaccax Bce OWJIETHI MPOJIaHbI, PaBHBI
cootrBercTBeHHO 0,6;0,9;0,3. [laccaxxup oTnpaBuics 3a OUIETOM

U Kynui ero. HallTu BeposITHOCTh TOTO, UTO OUJIET MPOJIaH MEePBOM
KacCOM.

3. W3 ypubl, comepxameil 4 Oenbix M 4 YepHbIX Iapa, Hayraa 2 O6amn
U3BJIEKAIOT TpHU 1mapa. IlycTe X — 4nCiIo BRIHYTBIX YEPHBIX LIAPOB.
[Toctpoutes psAA  pacupencieHus CIy4YaHOW BEIWYUHBI X.

Bpraucnnte MareMaTH4ecKoe OXKHMAAHUE M JUCIIEPCHIO, a TaKKe
MOCTPOUTDH (DYHKLIUIO pacpeaesieHusI.

Ymeepoicoeno na sacedanuu kagedpol IIM, npomoxon Ne om 20 e
3aBenyrommii kKadeapoi ooy. Manwiii B.B.
Jlextop ooy. Manwiii B.B.
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Kputepun ¥ mikana OIEHHBAHUS 10 OIICHOYHOMY CPEICTBY IMPOMEKYTOUHBIN
KOHTPOJIb (3K3aMEH)

[IIxana oueHuBaHUsA Kpurepuii onieHnBaHUs

oTIIN4HO (5) CryneHT riayOoKo U B MOJTHOM OO0BEME BIIaJeeT MPOrPaMMHBIM
MarepyuaJioM. ['paMOTHO, UCYEPNBIBAIOIIE U JIOTUYHO €ro
W3JIaraeT B YCTHOW WM muchbMeHHOH ¢dopme. [Ipu sToM 3HaeT
PEKOMEH/I0BaHHYIO JIUTEPATYPY, IPOSBISET TBOPUECKUN MOIXOA
B OTBCTAax Ha BOIIPOCHI U IPABUJIBHO O6OCHOBBIBaeT IMPUHSATBIC
pelIeHHs, XOpOLIO BJaJeeT YMEHUSMHU U HaBBIKAMU IIpH
BBITIOJTHCHUHU IMMPAKTHYCCKUX 3a1a4.

xopouio (4) CrTyzneHT 3HaeT NporpaMMHBIA MaTepual, I'paMOTHO U 110 CyTH
W3JIaraeT €ro B YCTHOM WM THChbMEHHOH (opme, Iomyckas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEPKIACHMSX, TPaKTOBKaXx,
OIpENIENIEHUAX U KATeropusx WIM HE3HAYMTEIbHOE KOJIUYECTBO
omnbOok. Ilpm 3TOM Biageer HEOOXOIUMBIMH YMEHUSIMH H
HaBBIKAMU TP BBIOJHEHUH MPAKTUYECKUX 3a/1a4.

YAOBIETBOPUTENBHO (3) CTyzaeHT 3HaeT TOJIbKO OCHOBHOW ITPOrpaMMHBII MaTepuall,
JIOTTyCKaeT HETOYHOCTH, HEJOCTaTOUHO YETKHE (POPMYIIHPOBKH,
HEIOCJIEI0BAaTENbHOCTh B OTBETAX, N3JIara€MbIX B YCTHON WIIN
nrucbMeHHou (popme. [Tpu 3TOM HEOCTaTOYHO BiIaIeET
YMEHMSAMH U HaBbIKaMU IIPU BBIIIOJHEHUH NTPAKTUYECKUX 3a]1a4.
Homnyckaet 10 30% ommOOK B U3J1araéMbIX OTBETaX.

HEYZOBIETBOPUTENBHO (2) | CTyneHT He 3HAeT 3HAYMTENBHOM YacTH MHPOTPaMMHOTO
marepuana. Ilpu 3Tom pomyckaeT NpUHLMIIUAIBHBIE OIINOKU B
JI0Ka3aTeNNbCTBAX, B TPAKTOBKE MMOHATHI U KaTErOpUH, POSIBIISIET
HU3KYI0 KyJbTypy 3HaHWM, HE BJIa/Ile€T OCHOBHBIMH YMEHUSIMU U
HaBbIKAMHU IIpU BBINOJHEHUM NpPaKTHUeCKHUX 3anad. CTyneHT
OTKa3bIBAETCs OT OTBETOB HA JIONOJIHUTENIbHbIE BOIPOCHI
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JInct n3MeHeHu U JOIIOJTHEHU N

/o

Bunsl nononnenuii u
N3MEHEHUH

Jlata 1 HOMep IIPOTOKOJIA
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM OBLITH
PaccMOTPEHBI U 0I00PECHBI
WU3MEHEHHUS U JIOTIOJIHEHHUSI

IToamucs (c
pactudppoBKOi)
3aBeIyIonIero kageapoi
(3aBenmyromux Kadempamu)
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