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1 PE3YJIbTATBI OCBOEHUA JUCHUIIJINHBI

Tabmuna 1 — IlmaHupyembie pe3ynabTaThl OOYYECHHS] MO JUCUHUIUIMHE, COOTHECEHHBIC C

YCTAaHOBJICHHBIMH WHAHWKATOpAMU JOCTUKCHUA KOMHCTCHHI/Iﬁ

Pe3ynbrarel 00yueHus (BrageHus,

OCHOBHBIE 3aKOHBI
MaTeMAaTHKH, ¢ JHHHULII
H3MepeHus,
(hyHIaMeHTaTbHBIE
TPUHIHUIBL 1
TEOPETHYECKUE OCHOBBI
¢uznkw,
TEOPETUYECKOMN
MEXaHUKH.

OCHOBHBIE 3aKOHBI
MaTeMaTUKH PU
peleHuy 3a1ay B
npohecCuoHaNbHON
JEeSITeTBHOCTH.

Kon u Nuaukatopel
YMEHUS 1 3HAHUS ), COOTHECCHHBIE C
HAaNMECHOBaHUE JOCTHKCHHUSA Jucuunnuza
KOMIIETSHITHSIMI/MHIUKATOPAMU
KOMIICTEHIIMH KOMIICTCHIIMH
JOCTHXKEHHUST KOMIICTCHIINU
OIIK-1: Cnocoben OIIK-1.1: Bricmas 3uams.
UCIIOJIB30BATh choﬂbgye’r MaTeMaTuKa - (byHﬂaMeHTaﬂI)HBIe pas3acibl BBICIICH

MaTeMaTHKH B 00beMe, HEeOOXOIMMOM

JUIi  BJIAJCHUS  MaTeMaTHYeCKUMHU
MeToJaMu  o0paboOTKM W  aHaiHu3a
WHPOPMAIIUH, CTATUCTUKY;

- OCHOBHBIC TOHSTUS W  METOMBI

MaTeMaTUYeCKOTO aHalin3a, JIMHCHHON
anreOpel, Teopun auddepeHInanTbHbIX
YpaBHEHUI;

- OCHOBHBIE TIOHATHUS M METOIBI

BEKTOpHOH  anreOpsl W aHajim3a,
MIPUMEHSIEMBIE B PEIIEHUN TEXHUUECKUX
51 TEXHOJIOTHYECKUAX 3a1a4y
9KCIUTyaTaluH TPAHCIIOPTHOTO
paanoo0opyI0BaHuUS.

Yuemu:

- HCIIOJIb30BaTh METO/BI
MaTeMaTHYECKOTO aHaJIN3a,
AHAJIMTUYECKOU F€OMETPUH, IMHEHHON U
BEKTOPHOHI anreOpsl, TEOpUHU
BEPOSITHOCTEH U MaTeMaTHYECKOU

CTaTUCTHUKKU T1IpU PCHICHUU THUIIOBBIX
3a7a4 C UCIIOJIb30BAaHUEM AJITOPUTMOB,

- CTpOUTh QITOPUTM  pELUEHUs
KOHKPETHOM TUIIOBOM 3a/1auH;
- BbIOMpaTh METOJ] pelIeHHus |

000CHOBEIBaThH CBOH BBIOOD;

- BBIOUPATh ONTHMAIBHBIA METO]
peleHus 3a1a4m;

- OLIGHMBATh IIOJIyYCHHBIH pE3yJIbTar,
CTPOUTH TPOCTEHIINEe MaTeMaTHYECKHE
MOJENU TEXHUYECKUX "
TEXHOJIOTHUECKUX 3a]ad 3KCIUTyaTaluu
TPaHCHOPTHOTO PaAHO000PyIOBAHUS;

- TMPUMEHITh MAaTEeMaTHUYECKUE METOIbI
MIPY PEIICHUN THITOBBIX M TEXHUYECKUX H
TEXHOJIOTHUECKUX 3aJad 3KCIUTyaTaluu
TPAHCIOPTHOIO PaAuo000pPyIOBAHUS Ha
olpeieieHue ONTUMATTEHBIX
COOTHOILECHUH TMapaMeTpOB Pa3IHYHBIX
CHUCTEM;

- CaMOCTOSITENIbHO IOJIyyaTh 3HaHUSA B
paboTe C KOHCIEKTaMHu, Y4eOHOU W
METOJUYECKOH JINTEPATYPOH;

- BOCIIPUHUMATDH )4 O0CO3HaBaTb
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Kon u
HaMEHOBaHUE
KOMIIETEHIIUH

Nuaukatopel
IOCTHIKEHUS
KOMIIETEHIIUHA

Hucuunnnna

Pe3ynbrarel 00yueHus (BrageHus,
YMEHUS U 3HaHUS), COOTHECEHHBIE C
KOMITETeHIMSIMUA/MHAUKATOPAMH
JOCTH)KEHUS] KOMIIETEeHLIUU

MOJIYYCHHYO WH()OPMAITHIO JUTS
MIPUMEHEHUS €€ K PEIICHUIO 3a/1a4;

- CaMOCTOSITENIHO  pacHIupsATh U
YKpEIUISTh 3HAaHUS O IPUMEHEHUU
MCTOJIOB MaTeMaTHYECKOTO aHajn3a,
AHAJIUTUYECKON TE€OMETPUH, JUHEUHOU
anreOpel, TEOPHH BEPOSTHOCTEH W
MAaTeMaTUYeCKOH  CTaTUCTHKU  IpH
pEIIeHUH TUIIOBHIX 3a/1a4;

- CAMOCTOSITEJIBHO MOJIy4aTh 3HAHUS U3
Pa3IMYHBIX HWCTOYHHWKOB WH(pOpManuu
IUIT  TPUMEHEHHs] WX B  PEHICHUU
Pa3IUIHBIX TEXHUYECKUX u
TEXHOJIOTMYECKUX 3aJay SKCILTyaTaluu
TPAHCIIOPTHOTO PaO000PYIOBAHNUS;

- HCIOJh30BaTh METOJABl OpraHU3alUU
CBOCH NMO3HABATEIILHOM NIEATEIHLHOCTH B
OBIAJICHUM TOHATUIMH W METOIaMH
MaTeMaTU4eCKOIo aHaM3a,
AHAJIMTUYECKOW TE€OMETPHUHU, JUHEHHOU
anreOpbl, TEOpUU  BEKTOPHOTO U
CKQJISIPHOTO TIOJISl, TEOPUH BEPOSITHOCTEH
M MaTeMaTUYeCKON CTaTHCTHKU TIpH
PELICHUH TUIOBBIX 334a4.

Braoems:

- MAaTE€MaTUYECKON CHUMBOIMKOM;

- OCHOBHBIMH criocodaMu
MIpEeJICTaBICHUS MaTeMaTHIECKOMN
WHPOpMAITUH;

- ompejelieHHEeM 00JacTH MPUMEHEHUS
MaTeMaTHYECKOTO0 3HAaHHUSA K PEIICHUIO
KOHKPETHOH 3a1a4H;

METO/IaMU  TIOCTPOCHUSI MPOCTEHIINX
MaTeMaTHYeCKUX  MOJENeld  THITOBBIX
3a/1a4;

- METOIaMHu MTOCTPOCHUS
MaTeMaTHYeCKHX  MOJeNed H  HX
UCCIICZIOBAaHUS B Ppa3lIMuHBIX cdepax
po(heCCHOHAIBHOM JIeATEIIbHOCTH;

- OCHOBHBIMH TIpueMaM#u OOpabOTKH
IKCTIEPUMEHTAIBHBIX JaHHBIX;

- HaBBIKaMH CaMOCTOATCIIBHOT'O
IMPUMCHCHUA MaTEMAaTUYCCKUX METOI0B;
- HaBBIKaMH CaMOCTOATCIIBHOT'O

MMOCTPOCHUSI MAaTeMaTHYECKUX MOeNeH
HECTaHAAPTHBIX U NMPUKIAAHBIX 3a/1a4 U3
cBoeil Oymymiedt mpodeccrnoHaIbHOM
JIESATEIILHOCTH;

- METoJaMu  OpraHu3aluu  CBOEH
MO3HABATENFHON eI TETFHOCTH;

- HaBBIKAMU MMOCTPOCHUS
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Pe3ynbrarel 00yueHus (BrageHus,

Kon u Nuaukatopel
YMEHUS U 3HAHUS ), COOTHECCHHBIE C
HaMEHOBaHUE IOCTHIKEHUS JucuunnmHa
KOMIIETSHITHSIMI/MHIUKATOPAMU
KOMIIETEHIIUH KOMIIETEHIIUHA

JOCTHXXCHHA KOMIICTCHIIMH

MaTEeMaTHYEeCKUX MOJeIIeH PEaAIBbHBIX
TCXHUYCCKUX TMPOLECCOB U aHalinu3a

Pe3yIbTATOB;
- HaBBIKAMH Da0OTHI C YyYeOHOU ™
Hay4HOU JUTEPATYPOM;
MaTeMaTHYECKUM SI3BIKOM;

KOMIIBIOTEPHBIMHA MaTeMaTUYCCKUMHA
IMPUKJIaIHBIMHU ITAKETaAMU.

2 IHEPEYEHb OHEHOYHBIX CPEIACTB JJIA IHO2TAIIHOI'O
®OPMHUPOBAHUA PE3YJBTATOB OCBOEHHUA JUCHUILUIMHBI (TEKYIIANA
KOHTPOJIb) U TIPOMEXXYTOYHOM ATTECTAIIUA

2.1 JIns oleHKH pe3y/bTaTOB OCBOCHMSI JUCLMITIMHBI HCIOIb3YIOTCA:

- OLICHOYHBIE CPE/ICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH,;

- OLICHOYHBIE CPEJICTBA JJIsl IPOMEKYTOUYHOM aTTECTALMHU 10 TUCLUIUINHE.

2.2 K 011eHOYHBIM CPEJICTBAM TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH OTHOCSTCSL:

- TECTOBBIC 3aJJaHMUS;

- 33/1aHUA 110 TEMaM IPAKTUYECKUX 3aHATUMH;

- 3aJITaHKsI U KOHTPOJIbHBIE BOIPOCHI 110 Ja0OpaTOPHBIM paboTam;

- 33/1aHUs 110 IPOBEPOYHBIM 3aJAHUSM.

2.3 K OILIEHOYHBIM CpeACTBaM JUId TPOMEXYTOYHOM aTTecTalMu MO0 JAMCLUUIUIMHE,
IpoBOIUMOH B popme 3Kk3aMeHa U auddepeHnpoBaHHOTO 3aueTa, OTHOCSTCS:

- 3aJIaHUs TI0 KypCOBOM paboTe;

- 33/1aHUS 110 KOHTPOJIbHBIM paboTaM;

- DK3aMEHAaIIOHHBIE BOIIPOCHI U 3aJJaHUs 110 AUCLHUIIIMHE.

3 OEHOYHBIE CPEACTBA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH

3.1 TecroBbIe 3a7aHus

TecroBple 3amaHMs IIpelHAa3HAUEHBl JJs OLEHKM B paMKax TEKYLIEro KOHTPOJA
yCIIEBaEMOCTH 3HAHHWM, MPUOOPETEHHBIX KypcaHTaMu (CTYAE€HTaMHM) Ha JIEKIMOHHBIX U
INPAKTUYECKUX 3aHATHSAX W [ H3MEPEHUS COOTBETCTBYIOIIMX HMHIUKATOPOB JOCTHUKECHMS
KOMIIETEHIIUH.

3.1.1. ConmepxaHue OLIECHOYHBIX CPEACTB

WToroBelii TECT COAECPKUT TPUALATH 3aJJaHUM 3aKPHITOTO TUIIA C BO3MOXHOCTHIO OJJUHOYHOTO
BbIOOpPA MPaBUIIBHOTO OTBETA.

CopepxaHue TecTta OIpelesieTcs B COOTBETCTBUU C COAEpKAHUEM JAUCHUIIIUHBI
IPOTNOPLHMOHATIBFHO YUeOHOMY BPEMEHHM, OTBEICHHOMY Ha M3Y4YEHHUE Pa3/esioB, MEPEUYHCICHHbBIX B
paboueii mporpamme MOJTyJIsl.

Bpewms BbInoiaHeHMsI UTOroBoro recra 90 MuH.

Tunoble BapraHThl TECTOBBIX 3aaHUN TpuBeneHbl B [Ipunoxenun Ne 1.
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3.1.2. Meroauueckue MaTepualibl, ONPEAESIONINe MPOLEAYPhl UCIIOIb30BaHUS OLIEHOUHBIX
CpeACTB

[Ilkana oleHHMBaHUS OCHOBaHAa Ha 4YeTbIpeXxOalIbHOM CHCTEME, KOTOpas pealu3oBaHa B
IPOrpaMMHOM 00€CIIeUEHUH.

OneHka «OTJINYHO» BBICTABIISETCS IIPU IIPAaBUIILHOM BbINIOJHEHUHU HE MeHee 90% 3ananuil.

OneHka «xopoI0» BbICTABIIAETCS IPU IIPaBUIIBHOM BBINIOJIHEHNN HE MeHee 80% 3a1aHuil.

OneHka «y10BJIETBOPUTEIILHOY BBICTABIISETCS NP PABUILHOM BBINOJIHEHUH HE MeHee 60%
3a/1aHUN.

O1eHKa «HEyI0BJIETBOPUTEIBHOY» BBICTABIISETCS MIPU NIPABUILHOM BbINOJIHEHUH MeHee 60%
3aJlaHni.

Pe3ynpTaThl M3MepeHMH HWHAMKATOpA CUYMTAIOTCA IOJOXKHUTEIbHBIMM IPU HPABUIBHOM
BBITTOTHEHUHU He MeHee 60% 3amanuil.

3.2 3agaHus N0 TeMaM NPAKTHYECKHUX 3aHATHI

3.2.1. ConeprkaHue OIICHOYHBIX CPEJICTB

B Ilpunoxxenun Ne 2 mpuBeIeHbl TEMbl MPAKTUYECKUX 3aHSATUA M TUIIOBBIE 3aJaHMS,
paccmaTpuBaeMble Ha HMX. 3aJaHUs JJI1 HOJATOTOBKM K NMPAKTUYECKUM 3aHATHSM U MaTepual,
HEOOXOIUMBIN /JIs MOATOTOBKH K HUM, B TOM UYHUCIIE€ MOKA3aTeNId, KPUTEPUH U LIKaIbl OLEHUBAHUS
pe3ysabTaTOB, MPEACTaBICHbl B Yy4eOHO-METOAMYECKOM IMOCOOMH, Pa3MEIIEHHOM B 3JIEKTPOHHON
cpene.

3.2.2. Meroauueckue MaTepualibl, ONPEAeSIoNINe MPOLEAYpPhl UCIIOIb30BaHUS OLIEHOYHBIX
CPEJICTB.

[[Ixana omneHUBaHUS PE3YyIbTATOB BHIIOJHEHHUS 3aJaHUl OCHOBaHA Ha 4eThlpexOaabHOU
CUCTEME.

OneHka «OTJIMYHO» BBICTABISIETCS B Cydae, €ClU 3aJaHusl BBIIOJHEHBI MO NPaBUIbHBIM
dbopmynam u aropurMam u 6e3 OmrooK.

O1eHKka «XOpOIIO» BBICTABISAETCS B ClIydae, €CIM 3a/laHUs BBIOJHEHbI 10 MPaBUIbHBIM
dbopMynaM U anropuTMam, HO C HEKOTOPBIMH OIINOKaMH.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABIISETCS B CIydae, €CIU 3aJaHUs BBIIOJHEHBI I10
NpPaBUWIBHBIM (pOpMySIaM M alroOpuTMaM, HO CO MHO>KECTBOM OLITHOOK.

OneHka «HEyJIOBIETBOPUTEIBLHO» BBICTABISETCS B Cilydae, €CJIM 3aJaHusl BBIIOJHEHBI C
HCIIOJIb30BaHNEM HENPaBUIIbHBIX aITOPUTMOB U GOpMYIL.

Pe3ynbraTthl M3MepeHHil MHIMKATOPa CUUTAIOTCS MOJIOXKUTEIBHBIMHU MPU MOJOKUTEIHHON
OIICHKE 32 BBINOJIHEHUE 3aJJaHUsl.

3.3 3ajaHus M KOHTPOJIbHBIE BONIPOCHI 110 JIA0OpaTOPHBLIM padoTam

3.3.1. ConeprxkaHne OLIECHOYHBIX CPENICTB

JIaGoparopubie pabGotbl (JIP) cOCTaBISIOT KOMITBIOTEPHBIH MPAaKTHUKYM TIO BbICIIEH
marematuke B cpene MathCAD llenpto mpakTHKyma sIBISIETCS 3HAaKOMCTBO M TIPHOOpeTeHHE
HaBBIKOB MCIIOJIb30BAaHUS CPEJICTB KOMITBIOTEPHOM MaTeMaTHUKHU JJIs peIIeHUs MPUKIAHBIX 33/ad,
MIPOBEJICHUS] MaTEMAaTUYECKUX U MHKEHEPHBIX pacyeToB. JIP cTpykTypupoBaHbl B COOTBETCTBUU C
coJiep’KaHuEeM JTUCUUILIINHBI «BhIcas MaTeMaTuka» U cojiepKat 3a/laHusl IPUKIaJHOTO XapaKTepa:

JIP Nel. «23nemMeHThl IMHEHHON U aHAIUTUYECKOW F€OMETPUNY

JIP Ne2. «JluddepeHunanbHOe U HHTETPATTbHOE UCYUCIICHHE QYHKITUNA OTHOW M HECKOIBKUX
NIEPEMEHHBIX»

JIP Ne3. «/Iuddepennmanbubie ypaBHeHHs. CTeneHHbIe psiibl U psabl Dypbe. DneMeHTHI
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TEOPHH MOJIA»

JIP N4 «Teopust BepOsITHOCTEM»

JIP Ne5 «MatemaTuyeckasi CTaTUCTUKA. DJIEMEHThI aHAJIN3a IaHHbBIX»

3.3.2. ConeprkaHue OLIEHOYHBIX CPEJICTB

OOpa3upl  3amaHuii  1aboparopHbix paboT mo aucHuIUimHEe «BpIcmas MaremaTtukay
npencranieHsl B [Ipunosxenun Ne 3.

3.3.3. Meroauueckue MaTepualibl, ONPEACISIONIMEe MPOLEAYPhI UCIIOIb30BaHUS OLIEHOYHBIX
CPEJICTB.

[kana oueHUBaHUS PE3yJIbTATOB BBHIMOJIHEHMS 3aJaHU OCHOBaHA HA YeThIpeXOanbHOMN
cucTeMe.

OueHKka «OTJIMYHO» BBICTABISIETCA B Cily4yae, €ClIM Uil 3aJaHusl NPUBEIACHO IOJHOE
TEOpPETUUYECKOe 000CHOBAHHE, PACUETHI BHIMOIHEHBI MO MPAaBUILHBIM (OPMYJIaM U aropuT™Mam u 6e3
OIIMOOK, BBIBOJIBI MTPUBEACHBI MOJHOCTHIO U MO CYIIECTBY, KYPCaHT (CTYACHT) MOHUMAET U MOXKET
MOSICHUTh XOJ PEUICHUS W TPUBECTH OSKCIUIMKAIMIO JI000H (OPMYINbI, a TakkKe MOXeT IaTb
pa3BEepHYTHI M TOJHBIA OTBET Ha JIO0OOM M3 KOHTPOJIBHBIX BOIMPOCOB, OTYET OG(OPMIIEH B
COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAHUSIMHU.

OneHka «X0opol10» BBICTABIISETCS B CIIy4yae, €CIM TEOPETUIeCKoe 000CHOBAHNUE IIPUBENIEHO C
npoOesiaMu, pacueThl BBIIIOJHEHBI MO MPaBWIbHBIM (hOpMysaM U alropuT™Mam, HO C HEKOTOPBIMU
omuOKaMu, OT4eT OQOPMIIEH C HEKOTOPHIMU HapyIICHUSAMU TpPeOOBaHUN, OJHAKO BBIBOJbI
MIPUBEICHBI TOJHOCTHIO M IO CYIIECTBY, @ KYpPCaHT (CTYAEHT) MOHUMAET U MOXKET MOSICHUTH XOJ
pelIeHNs U NMPUBECTH HKCIUIMKALUIO JTI000H (OpMyIibl, a Takke MOXKET J1aThb OTBET Ha JII00OH u3
KOHTPOJIbHBIX BOIIPOCOB.

OneHka «yJI0BJIETBOPUTEIBLHOY» BBICTABIISIETCS B CIIy4yae, €CJIM TEOpEeTUYeCKoe 000CHOBAaHUE
IPUBENECHO (POPMAIbHO M M3JIMILIHE KPATKO, pAacyeThl BHIIOJHEHBI IO MPAaBWIBHBIM (hopMynaM U
aIropuT™MaM, HO CO MHOXECTBOM apHU(PMETHUECKHX OIHOOK, OTYET O(OPMIIEH C HapyLIEHUSMU
TpeOOBaHUH, BBIBOBI MPHBEIEHBI HE MOJIHOCTHIO, OTBETHl Ha KOHTPOJIbHBIE BOIPOCHI BBI3BIBAIOT
3aTpyAHEHUS W (WIM) WU3IHUIIHE JAKOHUYHBI, OHAKO KYpCAaHT NMOHHUMAeT M MOXET MOSICHUTh XOJl
peLIeHHs] U NMPUBECTH HKCIUIMKALMIO JTI000H (OpMyIibl, a TakkKe MOXET JaTh OTBET Ha JII0OOH u3
KOHTPOJIBHBIX BOITPOCOB.

OneHka «HEYIOBIETBOPUTEIbHO» BBICTABISIETCS B  CIy4yae, €ClId TEOPEeTUUYECKOe
000CHOBaHME TpUBENEHO (HOpPMANbHO W U3IUIIHE KPaTKO, WIM HE NPUBEJIEHO BOBCE, PACUEThI
BBIMIOJTHEHBl C HCIOJIb30BAHWEM HEMPAaBWIBHBIX aIrOpUTMOB U (opmys, oTdeT odopmiieH ¢
HapyILICHUAMU TpeOOBaHUI1, BHIBOIbI IPUBEIACHBI HE MOJHOCTHIO HIIM HE MPUBEACHBI BOBCE, KYPCAHT
IUI0XO0 MOHUMAET (UJIM HE IOHUMAET BOBCE) M HE MOKET MOSICHUTD XOJ] PEIICHHUS], a TAKXKE HE MOKET
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

Pe3ynbrarsl M3MepeHMI MHIMKATOPAa CUUTAIOTCS MOJOKUTEJIBHBIMU TPU IOJIOKUTEIBHOU
OLICHKE 3a BBIIIOJIHEHUE 3aJJaHUsl.

3.4. 3aganus no NpoBepoYHBLIM padoTam (ouHasi popma o0yueHus)

3.4.1. ConepkaHre OIICHOYHBIX CPEJICTB

[IpoBepouHbie pabOTHI BHIOIHSAIOTCS MO CIEIYIOIIUM TEMaM:

1. Cucremsl JIMHEHHBIX ypaBHEHUH.

2. BexropHas anre0pa.

3. AHaiuTHYECKas TeOMEeTpHUs Ha MJIOCKOCTH.

4. AHanmuTUYecKas reOMETpPHs B IPOCTPAHCTRBE.
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[Tpunoxxenus quddepeHnnalIbHOro HCYUCICHUS.
OmnpeieneHHbIN UHTETPA U €T0 MPHIIOKEHHUS.
Huddepennmanbpapie ypaBHEHUS.

Panpr.

© oo No O

Ciy4aifHble BEJIMYUHBI.

OO0pa31pl 3a1aHUH TPOBEPOUHBIX padOT MO TUCHUIINHE «BbIcIIas MaTeMaTruKa» NPUBEICHbI
B [Tpunoxxenun Ne 4.

[IIkana orleHMBaHUS OCHOBaHA Ha JIBYXOAJIIbHOM CHUCTEME.

O1eHKa «3a4TEHO» BBICTABIISETCS, €CIIM POBEPOYHAs pabOTa BBIIIOJHEHA C COOIOACHUEM
npaBui 0pOpMIIEHHS, PACYETHI U PUCYHKH MOJHOCTHIO OTPAXAIOT LieIb padoThl, AA0TCS
000CHOBaHHBIE BBIBOJIbI 10 PA0OTE; MPH 3alUTE, BBIITOJIHEHHON IPOBEPOYHOM paboTe
00yyaroIuics 1eMOHCTPUPYET TOHUMaHHUE LIEJIH U X0/1a BHIIIOJIHEHUs PaOOThI, MOXKET /1aTh
HOSICHEHUSI [10 BCEMY COJEPKAHUIO PAOOTHI.

OneHka «He3auTeHO» BBICTABIISETCS €ciiu IpoBepoyHas padora opopmiieHa He o 'OCTy,
pacu€Tel Mpou3BeIeHBl HEMPABIIILHO, TpauuecKasi YacTh BHIIIOJIIHEHA HEOPEKHO U HE OTPaKaeT
BBINOJIHEHHE 33JaHHUS HA IPOBEPOYHYIO.

PesynbTaThl HM3MepeHMII WHAMKATOpA CUYUTAIOTCSA TOJOKHUTEIBHBIMH TPH MPABUIHLHOM
BEITTOTHEHUHN He MeHee 70% 3amaHuid.

4 OLIEHOYHBIE CPEJCTBA JJIsI MPOMEXYTOYHOM ATTECTAIIMA I10
JUCHHUIIJIMHE

4.1. 3apanue no KypcoBoii pabore

4.1.1. ConepxaHue OLICHOYHBIX CPECTB

Tema kypcoBoit pabOThI 00IIIast ISt BCEX KYPCAHTOB (CTYIEHTOB): «MaTteMaTuiecKue MEeTO Ibl
00paboTKHM U aHAIM3a HKCIIEPUMEHTAIIbHBIX TAHHBIX

3ananue Juisi KypcoBOM paOOTHI MPEICTaBICHO B yUeOHO-METOUYECKOM mocoOun: ABjeeBa
H.H., KynukoBa W.JI., MenseneBa T.A. Marematudyeckue MeTOAbI OOpaOOTKHM W aHaIH3a
AKCIIEPUMEHTAbHBIX NaHHBIX. — Kanmununrpaa. — 2013. — 78c.

OO6pazen 3a1aHus KypcoBoi pabOThI MO TUCIUIUIMHE «Bpiciias MaTeMaTHKa» MPUBEICH B
ITpunoxxennn Ne 5.

4.1.2. Meroauueckue MaTepuaibl, ONPEACIISIIONTNE MPOIEAYPHI UCIIOJIb30BAHUS OIIEHOYHBIX
CpenCTB

[[Ikama oleHWBAaHHS PE3YIHTATOB BBINOJTHEHUS KypCOBOM pabOThI OCHOBaHAa Ha
YeThIpex0alIbHOM cucTeME.

OreHKa «OTIMYHOY» BBICTABIISETCS B ClIydae, eClid KypcoBasi paboTa (MOsiCHUTEIbHAS 3aITMCKa
U rpaguuecKuii MaTepuai) BHIMOIHEHBI MOJHOCTHIO B COOTBETCTBHUH C 3aJaHHeM U o(opmiieHa 1Mo
tpeboBanusiMm ['OCT. Ilpu 3amurte paboOThl YETKO OTBEYAET HAa BOMPOCHI, MPOSIBISIET TOJTHOE
MMOHUMAaHUE, KaK pacy€ToB, TaK U MPUHATHIX PEIICHUI.

Or1reHKa «XOpOIII0» BBHICTABIISCTCA B CITy4ae, €Clii KypcoBasi padoTta (TosICHUTEIbHAs 3alicKa
U TpauvecKuii MaTepua) BBHITOJTHEHBI ¢ HE3HAYUTEIbHBIMU MOTPEITHOCTSIMH, HE MCKAKAIOIIUMU
1eb 1 3a7a4u padoTsl. [Ipu 3ammre paboThl 10MyCKaeT He3HAYUTEIIbHBIC OIMMUOKH MPH MOSICHECHUH
BBITMIOJTHEHHBIX PACUETOB U PEIICHUN.

OneHka «yIOBIIETBOPUTEIHHO» BBICTABISIETCS B CIydae, €clid KypcoBas pabora
(mosicHUTeNbHAS 3amucka M rpaduyeckuii mMatepuan) odopmiena He mo TpebdoBanusmM ['OCT.
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PacuéThl BBIMOJIHEHBI CO 3HAYUTEIBHBIMU OIIMOKAMH, PHUBOASIIMMU K HEMPABHIbHBIM PEIICHUSIM.
[Ipu 3amure paboThl OTBEYaeT COMBYMBO, MYTACTCS B ONMPEACICHUIX M 0003HAYCHUSX, HE MOXKET
HOSICHUTH MPUHATHIE B PA0OTE PEIICHUS.

OrleHKa «HEYIOBJICTBOPUTEILHO» BBICTABISACTCS B Cllydae, €CIM KypcoBas paboTa
(TosicHUTENbHAS 3alUCKa U rpauuecKuii MaTepuall) He COOTBETCTBYIOT METOANYECKUM YKa3aHHUSIM
U 3a/1aHuio0 Ha paboty, opopmiieHa He o TpeboBanusM ['OCT. B xoae BeImoaHEeHHs] pabOTHl HE
MMPOSABIACT YMCHHUA aHAJIU3UPOBATL U IPUHUMATh TEXHUYCCKUC PCUHICHUA IO PaCCMATpUBACMOMY B
pabote Kpyry BompocoB. [Ipu 3ammTe pabOThl HE MOXXET MOSCHHUTH XOJ U IOCIEI0BATEIBHOCTD
pac4éToB, HEOOXOIUMOCTh UX MPOBEACHUS B COOTBETCTBUH C 3a/laHHEM Ha paboTy.

Pe3ysbTaThl M3MEPEHUI WHAMKATOPA CUYUTAIOTCS MOJOXKHMTEIbHBIMHU MPU TOTOKUATEIBHOMN
OLICHKE 32 BBIMTOJHEHHE 3a1aHUs.

Pe3ysbTaThl M3MEPEHUI WHAMKATOPA CUYUTAIOTCS IMOJIOKHTEIBHBIMU MPH MOJIOKUTESIBHOM
OLICHKE 32 BBIMTOJHEHHE 3a1aHUs.

4.2. 3agaHus M0 KOHTPOJIbHBIM padoTam

4.2.1. Conep:kaHue OIEHOYHBIX CPEICTB

KoHTposibHbIe paboThI BHIIIOIHAETCS 1O pa3zeiam:

1. JIuneiinas anreOpa U aHaIUTUYECKAs T€OMETPHSL.

2. MaTtemaTuuecKkuil aHaIIU3.

3. Teopus BEpOSITHOCTEH.

4. Teopus (HpyHKIMHA KOMIUIEKCHOT'O TIEPEMEHHOTO U ONEPALMOHHOE UCUUCIIEHHE.

Ounas ¢popma oOydeHus:

IIepBe1it cemecTp.

Kontponbnas padota Ne 1. Tema: Ananurudeckasi reOMeTpHs.

KonrtponbHas pabora Ne 1. Tema: Ilpeaens! u npousBoaHas GyHKIHU.

Bropoii cemectp.

KontponbHas pabora Ne 2. Tema: HeonpeneneHHbIi U onpeieIeHHbIA HHTETPaIbI.

KonrtponbHas pabora Ne 2. Tema: luddepenunanbabie ypaBHEHHUS.

Tpertnii cemectp.

KonTponbnas padota Ne 3. Tema: OcHOBHbBIE TEOPEMBI TEOPUU BEPOSITHOCTEHN U CIIEACTBUS U3
HHX.

UYerBepTslii ceMecTp.

Kontponbuast padora Ne 4. Tema: JuddepeHunpoBanue M HHTErpupoBaHuE (DYHKUIUN
KOMIUIEKCHOTO NTEPEMEHHOTO.

Konrtponsnas padora Ne 4. Tema: [IpeoGpazoBanue Jlamnaca. OnepanroHHOE HCUHUCICHHUE.

3aounas popma oOyueHUs:

[IepBe1it cemecTp.

KonTponbnas padora Ne 1. Tema: AHanuTu4eckasi reOMeTpHsl.

KonTponbnas padora Ne 1. Tema: IIpenenst u npousBoHas GyHKIUH.

Bropoii cemectp.

Konrponbnast pabora Ne 2. Tema: HeompeneneHHBI W ONpeNeNeHHBIH WHTETPAIbI.
JuddepeHumanbHble ypaBHEHHS.
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Tpetuii cemectp.

Kontponbnas padora Ne 3. Tema: OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH U CICACTBUS U3
HUX.

YeTBepThlii ceMecTp.

Konrponsnast pabora Ne 4. Tema: uddepenunpoBanne um uHTErpupoBaHHE (GYHKIUI
KOMIUIEKCHOTO ITEPEMEHHOTO.

KonTponbnas padota Ne 4. Tema: [IpeobpazoBanue Jlamnaca. OnepaninoHHOE UCUYHUCTICHHE.

OO0pa3ibl TUIIOBBIX BAPHAHTOB KOHTPOJIbHBIX paboT npuBeneHs! B [Tpunoskenun Ne 5.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHO BBINIOJIHEHHE 4 KOHTPOJIBHBIX paboT - oyHas ¢dopma, 6
KOHTPOJIbHBIX PabOT — 3a04Hasi popma.

4.2.2. Meronndeckne MaTepuabl, ONMPEICIISIONINE TPOLEYPhl UCTIOIb30BAHUS OIICHOYHBIX
CpeAcCTB

[llkama orneHWBAHWS PE3Y/IHTATOB BHITIOJHEHUS 3aJaHUl OCHOBaHA Ha YeThIpeXOaabHOU
cHucTeme.

OrneHka «OTJIMYHOY» BBICTABISIETCS B Cliydae, €CIM 3aJaHus BBIIIOJHEHBI MO MPaBUIHHBIM
dbopMynaM u anropuTMam u 6e3 OINOOoK.

O1eHKa «XOpOIIOY» BBICTABIISICTCS B CIIydae, €CIM 3aJlaHusl BBIMOJHEHBI MO MPAaBHIBHBIM
bopMyiiaM U anropuTMam, HO C HEKOTOPBIMH OIIMOKAMH.

OneHka «yJOBIETBOPUTEIHHO» BBICTABISETCS B CIy4yae, €CIM 3aJlaHUsl BBITIOJHEHBI IO
MPABWJIBHBIM (JOPMYJIaM H aTOPUTMaM, HO CO MHOKECTBOM OIITHOOK.

OrneHka «HEYIOBICTBOPUTEIHLHO» BBICTABISCTCS B CiIydae, ©CJIM 3aJlaHWs BBIMOJHECHBI C
UCIIOJIb30BaHUEM HETPABUIIBHBIX AJITOPUTMOB U (POPMYIIL.

Pe3ynbTaTthl M3MEpeHHI MHIUKATOPA CUUTAIOTCS ITOJOXKHUTEIBHBIMH TPU TOJIOKUATEITHHON
OIICHKE 32 BBIMOJIHEHUE 3aJaHHsl.

4.3 TIpoMesKyTOYHASI ATTECTAMS MO TUCHUILIHHE MPOBOAUTCH B (hopme FKk3amena (1, 2
u 4 cemectp) u A depeHIMPoBaHHOrO 3a4eTa (3 cemecTpe).

K »sk3ameny B 1-oM cemecTpe MOMYCKalOTCS KypCaHTHI (CTYIEHTHI), MOJIOKHUTEIHHO
aTTECTOBAaHHBIC IO pE3yJabTaTaM TEKYIIEro KOHTPOJIS (MPAKTHYECKUE 3aHSATHS) M BBITTOJTHEHUIO
KOHTPOJIbHOM paboTHI.

K »k3ameny Bo 2-oM ceMmecTpe MOIMYCKAIOTCS KYPCAHTBI (CTYIAEHTHI), TOJIOKHUTEIHHO
aTTECTOBAaHHBIC TI0 pE3yabTaTaM TEKYIIEro KOHTPOJIS (MPAKTHYECKUE 3aHSATHS) M BBITOJHEHUIO
KOHTPOJILHOM paboTHI.

K muddepennmanbHoMy 3aueTy B 3-€M CEMECTpe JAOMYCKAIOTCS KypCaHThI (CTYACHTHI),
MOJIOKHUTEIBPHO ATTECTOBAHHBIE IO PE3yJbTaTaM TEKYIIEro KOHTpoJisi (JabopaTopHble paboTH,
NPAaKTUYECKHUE 3aHATHS), BBITOJHEHHUIO KOHTPOJIBHOM pabOThI U 3alIUTHI KypCOBOM PabOTHI.

K »sk3ameny B 4-oM ceMmecTpe MOIMYCKalOTCS KypCaHThI (CTYIEHTHI), MOJIOKHUTEIHHO
aTTECTOBAaHHBIC TIO PE3yJbTaTaM TEKYIIETO KOHTPOJS (MIPAKTHYECKHUE 3aHATHUS, TECTOBBIE 3aaHUS
(BOTIPOCHI)) ¥ BBITOJHEHUIO KOHTPOJIBHOM PabOTHI.

4.3.1 CopeprkaHue OIIECHOYHBIX CPEICTB

[IpencraBneHHbIe FK3aMEHAIIMOHHbBIE BOIPOCHI U BOIIPOCHI K TU(PGEPEHIIMPOBAHHOMY 3a4eTy
JUIs. TIpoBeJicHUsl dk3ameHa (nuddepeHrpoBaHHOTO 3ayera) KOMIOHYIOTCS B OWIJICTBI 1O JBa
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BOIIPOCA, OTHOCSALIMECS K Pa3IMYHbIM T€MaM M MHIMKATOpaM JIBYX Pa3ZeiioB IMCLHMILIMHBI U TPEX
npakTH4eckux 3amaHuid. Ha ycMmoTpenue sk3ameHaTtopa sk3ameH (aubQepeHInpoBaHHbIH 3a4er)
MOJET OBbIThb IPOBEIEH B IHCbMEHHOW, YCTHOW WM KOMOMHHpOBaHHOH (opme. IIpu Hammuum
COMHEHHMH B OTHOIIEHUH 3HAHUH M YMEHHMH KypcaHTa 3K3aMEeHaTop MOXeT (MMeeT IpaBo) 3aJ1aTb
JOTIOIHATEIIbHBIE BOIIPOCHI, a TAK)KE AATh JOIOJIHUTEIBHOE 3aJaHUE.

B npunoxenue Ne 7 mpencraBieHbl THUIIOBBIE BOIPOCHI M IPAKTUYECKUE 3alaHUS UL
9K3aMEeHOB U (D (HEepeHIIUPOBAHHOTO 3aUeTa.

4.3.2. Meronndeckne MaTepuabl, OMPEaeIIIONIIe MPOLEIYPhl CTIOIb30BAHUS OLICHOUYHBIX
CPEJICTB.

[IIkana UTOroBOM aTTecTalMy MO AUCLUILIMHE, TO €CTh OLEHUBAHUS PE3YJIbTaTOB OCBOCHUS
JUCLUIUIMHBI HA 3K3aMEHEe, OCHOBaHa Ha YeThIpex0allIbHOM cucTeMe.

OneHka «OTJIMYHO» BBICTABISIETCS B Cllydae, €ClIM KypcaHT (CTYIEHT) HCYEpIbIBAIOILE,
H0CJIEI0BATENIBbHO, YETKO U JIOTHYECKH CTPOMHO M3JIarajl OTBEThI HA BOIIPOCH OUJIeTa, 000CHOBbBIBAs
UX B YHCJIE POYETO ¥ 3HAHUSIMU U3 00111€00pa30BaTeIbHBIX U O0IMIEHH)KEHEPHBIX JUCIUILINH, YMEET
JenaTh OOOOIIEHHS M BBIBOJIBI, BJAJEET OCHOBHBIMH TE€PMUHAMH M TOHSTHUSMH, YMEET TECHO
YBSI3BIBATH TEOPUIO C IMPAKTUKOH, CBOOOIHO CHpABISIETCS C 3aJadyaMH, BOIPOCAMH W JIPYTHMHU
BHJIaMH NIPUMEHEHUS 3HAHUM, UCIIOJIB30BAJI B OTBETE MaTepuall JAONOIHUTEIBHON JINTEPaTyphl, JaJl
IIPABWJIBHBIE OTBETHI HA JIOIIOJHUTEIBHBIE BOIIPOCHI.

OrneHka «XOpOILO» BBICTABISAETCS B CiIydae, €CJIM KypcaHT (CTYAEHT) I'paMOTHO M IO
CYLIECTBY M3Jarajl OTBET Ha BOIPOCHI OMJIETHI, HE JONYCKasl CYIIECTBEHHBIX HETOUHOCTEH, HO MpH
3TOM €r0 OTBETHI OBIIIM HEIOCTaTOYHO OOOCHOBAHBI, BJIaZICET OCHOBHBIMU TEPMUHAMU U TIOHATHIIMH,
IIPaBUJIbHO TNPUMEHSET TEOPETUYECKHE ITOJOKEHHUs INPU PELICHUM 3a]ad, UCIOJIB3YET B OTBETE
MaTepual TOJIBKO OCHOBHOM JIMTEPATyphbl; BJIAJACET OCHOBHBIMM YMEHMSIMH; IIPU OTBETE Ha
JIOTIOTHUTEIIbHBIE BOMPOCHI AOITYCKaJl HETOYHOCTH U HE3HAYUTENbHBIE OIINOKH.

OneHka «yJ10BIETBOPUTEIBLHOY BBICTABIISETCS B CIIy4ae, €ClIU KypcaHT (CTYEHT) IIPU OTBETE
Ha BOIIPOCHI IPOJAEMOHCTPUPOBAI 3HAaHUS TOJIBKO OCHOBHOI'O MaTepHalla, HO IOIIyCKal HETOYHOCTH,
UCIOJIb30BaJ HEAOCTATOUHO MPABUIIbHBIE (POPMYITUPOBKHU, UCIIBITHIBAET 3aTPYAHEHHS MIPH PELLICHUN
3a/1a4; UCIIOJIb30BaJ IIPU OTBETE TOJIBKO JIEKIIMOHHBIA MaTepHall; IIPU OTBETE HA JONOIHUTEIIbHBIC
BOIIPOCHI JIOMTyCKaJl OMIMOKH.

O1eHKa «HEyIOBJIETBOPUTEILHOY» BBICTABIISETCS B CIydae, €CIIU KypCcaHT (CTYAEHT) HE CMOT
OOBSCHUTH CMBICT HANUCAHHOIO MM IpPU IOATOTOBKE K OTBETY TEKCTa; HE OpPUEHTHpPYETCS B
TEPMHUHOJIOTUH JUCLUIUIMHBL;, HE MOKET OTBETUTH HA JONOJHUTEIBHBIE BOIIPOCHI.

Komnerennuu B TOW yacTH, B KOTOPOH OHHM JIOJDKHBI OBITh COPMHUPOBAHBI B paMKax
W3YYEHHUS TUCHUIUIMHBI, MOTYT CUYUTAThCSI CPOPMHUPOBAHHBIMU B Cy4ae, €Clu KypcaHT (CTYAEHT)
IIOJIYYHWJI HA DK3aMEHE ITOJIOKUTEIBHYIO OLICHKY.
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5 CBEAEHHUA O ®OHJAE OHEHOYHbBIX CPEACTB U EI'O COTJIACOBAHUU

@oHJ OLEHOYHBIX CPEACTB Ui aTrTecTaluy o AucuuIUIMHE «BbIcmias maTemaThka
MpeJICTaBIsIeT cO0OM KOMIIOHEHT OCHOBHOI MNpo(hecCHOHaIbHOM 00pa30BaTeIbHON MpPOrpaMMBbI
cienuaiuTera 1o cneunaibHocTH 25.05.03 TexHuueckass HKCIUTyaTalus TPaHCIOPTHOIO
panuooOopynoBanus (cnenuanuzanusa «HbopManmoOHHO-TEIEKOMMYHUKAIIMOHHBIE CHUCTEMBI Ha
TpPaHCIIOPTE U UX HH(OPMALIMOHHAS 3aIINUTaY)

@DOoHJ OLIEHOYHBIX CPEJCTB PACCMOTPEH W OM00peH Ha 3aceqaHuu Kadeapbl MPHUKIIATHOU

MaTeMAaTHKU ¥ HH)OPMAIMOHHBIX TexHOJIOTHH (poTokos Ne 6 ot 04.03.2022 1.).
W.o. 3aBenyroniero kadeapoit (- S A W. Pynenko

®DoHJ OLICHOYHBIX CpeacTB pacCMOTPCH H OI[O6p€H Ha 3aCCaaHHuu Ka(be,[[pbl CYAOBBIX

paauoTexHuyeckux cucteM (mporokon Ne 8 ot 22.04.2022 1.).

6@ E.B. BoaxoHckas

3aBenytomias kabeapoit



®OHJI OLHEHOYHBIX CPEJACTB IJISI ATTECTALOMM 110 AUCHUIUIMHE «BBICIHASL MATEMATHKA»

(ITPUWJIOXKEHUE K

PABOUEN IIPOTPAMME  MOJYJIS)

OCHOBHOM  ITPO®ECCUOHAJIbHON

OBPA3OBATEJILHOM ITPOI'PAMMBI BBICIIIEI'O OBPA3OBAHUS (CIIELTUAJIMTET) Bepcus 1

12

[punoxenne Ne 1

TecToBrIe 3aJaHusA (BOHpOCBI) 10 JUCLHUITIIMHE «BrIcIIas MaTeMaTHKa

BapuanT 1

B Nel. JT a-(t )y poft O
OIIpOC Nel. dAHBbI MaTpPpHUIIbI = u = .
P bt _3 4 2 _1

Marpuna C=B' — A pasHa ...

L2
2[5 4
(%3]
{55

3 1 2
Bonpoc Ne2. /lana marpuna A = <—5 3 2>.
-4 -1 3

Anre6pqueCKoe JOITIOJITHCHHUC A32 JJIA DJIEMEHTA d3, PaBHO ...

1.-16
2.16
3.1
4-1

Bompoc Ne3. J[aHbl BEKTOPHI:
d={3,-1, 1}, b=1{2, 1, 0},
¢={1,-2 3}, d={-2 4,-6},
f=10, 2 4}, £={0,-1, 2}.
KOJ'IJ'II/IHCapHBIMI/I ABJISAKOTCA ...
1.dub

22 u d

S.f ut

4. n cz, f ut

Bonpoc Ned. Kocuryc yria Mesx1y Bektopamu @ = —20+ 2] —k u b = —60 + 3] + 6k pasen

O |

1.
2.
3.

NI
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41
2

Bonpoc Ne5. Yron Mexkly BEKTOPaMHU OCTPBIH, €CITH MX CKAIAPHOE POM3BEIEHHE d * b..
1. 6onbie HyISA

2. MEHBIIIC HYJIS

3. paBHO HYJIIO

4. HelOCTaTOYHO JIaHHBIX

Bonpoc Ne6. Bextopst  d(1; —1;2), b(0;4;3), ¢(—3;3;—6) :

1.opToronanbpHeie
2.KOJUIMHEAPHBIE
3.KOMIUTaHApHBIE

4.1exatT B pa3HbIX IJIOCKOCTAX

Bomnpoc Ne/. Ypasuenue runepOoIibl ¢ IIEHTPOM B Havasie KOOPAUHAT, OAyocsiMu a=5 u b=3 u dpokycamu
Ha ocu Oy 3ammceiBaeTcst GOpMyIIOi:

Lo+ =1
2 2

p Ay |
2 9
2 2

3. L =1
25 9
2 2

4.=-L =1

Bompoc Ne8. Tausr e Touku A(2, —1,3) u B(4,—2,—1). Uepe3 Touky A mepreHAUKYISIPHO
BeKTOpY AB TIPOXOHT ILIOCKOCTS:

1.2x—-2)+(y+1)+4(z—-3)=0

2.3 —4)—(y+2)—4(z+1)=0

32x—-2)—(y+1)—-4(z—-3)=0

43—+ -2 +4(z+1)=0

Bonpoc Ne9. [IpousseaeHre IByX KOMIUIEKCHBIX YUCENT Zq * Zy, TAC Zy =2+ 20 u 2z, = 2 — 2i,
paBHO:

1.8

2.4 - 4.

3.8:

4.0

Bompoc NelO. B monsipHO# cricTeMe KOOpAMHAT YpaBHEHUE p = 5 3a/aer ...
1.mpsimyto

2.0KpY>KHOCTh

3.aumnce

4.mapaboy
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OBPA30OBATEJILHOV [TPOI'PAMMBI BBICILIET'O OBPABOBAHUS (CITELIUAJTIMTET) Bepcus 1 14
B Nell II li 2x°+4x*+3x2+1 )
onpoc Nell. Ipenen lim ——c——-—"—— pasen:
1.2,
2. 2/5,
3.+00,
4. 0.
Bonpoc Nel2. IIpenen llmM paBeH:
1.1
2.1/2
3.2
4, ©
2
X=2t+3t°,

Bonpoc Nel3. Jlns pynkumm { IIPOU3BOIHAS y’(x) paBHa ...

Ly'(x)=2t

y=t2+2t3.

2.y'(x)=2t + 6t°,
3.y (x)=2+6t,
4.y'(x)=t.

Bonpoc Nel4. F(X) — nepBoo6pasnas ana Gynkiuu f(x) = 9" 11In9, rorna passocts F(2)—F(1)
paBHa ...

1.8,
2.9,
3.1,
4.0.

Bomnpoc Nel5. IToBTOpHBIM HHTETpa dej dy PaBeH ...
0

=
.!A

Bonpoc Nel6. MaTterpan f L y2 dx + 2xydy ne 3aBUCHT OT KOHTYpa HHTETPUPOBAHHUS. 3HAUEHHE

HHTETpaja o KOHTYPY OKPYKHOCTH paguyca R ¢ meHTpoM B Havae KOOPIMHAT PaBHO ...
1. 2nR,

2.0,

3. mR?,
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4.R.

Bonpoc Nel7. Permennenm ypasuenus Y +6Y +13Y =0 gppgereq ...
1 Y =Ce ¥cos2x

, Y=€7"(C,cos2x +C,sin2x)
3 Y=Ce” +Ce™

4 V=€ (C,cos3x—C,sin3x)

1.1 1 1
Bormpoc Nel8. Psin 1_E+§_Z+§+m

1. 3HaKouepenyomuncs,
2. CTENIEHHOM ps/I,

3. 3HAKOTIEPEMEHHBII,

4. 3HAKOITOJIOKUTEIILHBIH.

Bonpoc Nel9. O6muii unen paga Maknopena uis GyHKIUKA Yy = Sin X UMeeT BUA:
1 (_ 1)1’1 x21’l+1

2n+1’

2n

" 2n+1’

x2n+1

2n '

xTL+1

3n

Bonpoc Ne20. :BektopHoe none @ OyeT MOTEeHIMAIBHBIM, KOT/A ...
1.diva =0,

2.rota =0,

3.grada =0,

oa
4.5— 0.

Bomnpoc Ne21. BeposiTHOCTb MOSIBIICHUS! CIy4aifHOTO COOBITHS 3aKJII0UEHA B IpeJiesiax: Jooe ...
1. yncno ot 0 no 1

2. TIOJIO)KUTEIBHOE YHCIIO

3. HEOTpHUIATENLHOE YHUCIIO

4. gucno ot -1 1o 1

Bompoc Ne22. Kaxxnas 6yksa cioBa «PEMECJIO» Hanrcana Ha OTAENBbHOM KapTOUKeE, 3aTeM
KapTOYKH IIepeMelIanbl. BeIHUMaeM Tpu KapTouku Hayrajl. BeposTtHOCTh momydnTs ¢ioBo «JIECy»
PaBHO - ...

1. 2/105

2.37

3. 1/105

4.11/210
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Bonpoc Ne23. B 3amadax Ha BBIYKCICHHE BEPOSTHOCTH TOTO, YTO B N HE3aBUCHMBIX HCIIBITAHHSIX
coObITHE A MOSBUTCS POBHO M pa3, UCHOIb3YeTCs MPU OOJIBIIOM YHUCIIE UCTIBITAHUI U BEPOSITHOCTU
p, oriimaHoM oT 0 m 1:

1. nokanwHas Teopema Myapa-Jlamnaca

2. popmyna ITyaccona

3. uHTerpanbHas reopema MyaBpa-Jlamnaca

4. popmyna bepuynnu

Bonpoc Ne24. Eciu Bece 3HaueHMsI ClIy4yaiiHOW BETMYMHBI YBEJIUMUNUTh HA KAKOE-TO YHMCIIO0, TO KaK
MU3MEHHUTCS €€ TUCIEPCHUL...

1. He u3menures

2. YBEIMYUTCS HA 3TO YHCIIO

3. YMEHBIIUTCS HA 3TO YUCIIO

4. yBEJIIMYUTCS B 3TO YUCIIO Pa3

Bompoc Ne25. Tlo Beibopke oObema N=10 mosydyena BbeiOopounas aucnepcus D+x=90. Torma
yTOuHeHHas (MCIpaBlIeHHas) BHIOOpOUHas JAucrepcus S% papHa

1. 100
2. 80
3.90
4.81
Bompoc Ne26. Cnyuaiinas BennunHa X 3a7aHa QyHKIKEH pacipeieieHHs:
0 npux<-],
3x 3 1
FIX)=<—+— npu -1l<x<—,
(=17 +g 3
1
1 npux>-—.
P73

BeposiTHOCTB TOTO, 4TO B pe3y/nbTaTe UCIBITaHUA X MONAAET B HHTEPBAJ (0 ; %), paBHa ...
1.0

2.1

3.113,

4.1/4.

Bonpoc Ne27. Onenka @ mapamerpa @ pacrpesielieHHs TeHepaIbHOI COBOKYITHOCTH, JUIS
KOTOPOW BBITIOTHEHO paBeHCTBO M (5) = 0, Ha3bIBaeTCA ...

1.COCTOATENLHOM,

2. 3¢ (heKTUBHOH,

3. HeCMECIICHHOM,

4. aCUMOTOTHYECKH HECMEIICHHAS.

Bonpoc Ne28. HecMmenieHHO# TOUEHHOM OIIEHKOH reHepalbHOM JUCTIEPCUU SBIISIETCSL. .
1. cpenusist apupmeTndeckas

2. BBIOOpOYHAs AUCTIEPCHS

3. 9acTOCTh (OTHOCUTENIbHAS YacTOTA)

4. yucripaBJieHHAas BBIOOPOYHAS! TUCIICPCHSI
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(MMPUJIOXEHUE K PABOYEM IIPOTPAMME MOJVYJISI) OCHOBHOWM IMPO®ECCHOHAJIBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI BBICIIIEI'O OBPA3OBAHUS (CIIELTUAJIMTET) Bepcus 1 17

Bompoc Ne29. Co6witus A, B, C, D o6pasyror nonnyro rpymny. P(A) = 0,3; P(B) = 0,2; P(C) =
0,1. BepositHocTh coObITHst D paBHa - ....

1.0

2.1

3.0,3

4.04

Bompoc  Ne30. [lucmepcust cnyuaiiHOW Benu4MHBI X — 4YHClIa TosiBIeHHUS coObituii B 100
HE3aBUCHUMBIX UCIBITAHUH, B KaXKJIOM U3 KOTOPHIX BEPOSTHOCTh HACTYIUICHHS cOOBITHS paBHa 0,7 -
1.21

2.70

3.0,0007
4.99,3

Bapuanr 2.

0
Bonpoc Nel. Jlansl matpunsl A = (8} uB= (7 - 3).

Marpunia C =2A" + B papHa ...
-3
1.
)
-10 7
2.
o )

3. He cyIliecTByeT

4. (7 13)

X — 2

-1
= (0 gaBusgercH ...
xX—2 Xx

Bonpoc Ne2. Pemennem ypaBHEHUS |

lx;=—1x,=2
2.1 =—-1 x, = -3
3x=1x,=3

4.x,=1x,=-3

2x+y—z=1

Bormpoc Ne3. Ipu pemrennn cucteMsl ypaBaenwuii 4 3x + 5y +z = 10

8x —4y+6z=16
meTo oM Kpamepa 3HaueHne nepeMeHHOl X:
1.1
2.2
3. -1
4. HE onpeeNIeHO

-

Bomnpoc Ned. Jlaubl Bektopsl d =1 — 2] + 2k u b = 27+ J. [lpoexuns npzb pasHa ...
1.

2.

WinNnd |w
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OBPA3OBATEJILHOM ITPOI'PAMMBI BBICIIIEI'O OBPA3OBAHUS (CIIELTUAJIMTET) Bepcus 1 18

Bomnpoc Ne5. UssectHo, uto |d| =2, |b| =3 nyronmexny d ub pasen 45°. 3uauenue |d X b|
PaBHoO ...

1.3v2
2. —-3V2
3.6V2
4.6v3

Bormpoc Ne6. O6wEéM TpeyronbHoii mupaMubl ¢ BepiuHamu A(-2;-2;2), B(0;4;-1), C(1;2;1), D(-
13;8;11) BEIYUCIISIETCS OTIPEIETUTEIIEM:

-2 =2 0
110 4 -1
1 2 1
L 3 4 1
2. ig -11 10 11
2 6 -3
-2 =2 0
3.1 0 4 -1
-13 8 11
L 3 4 1
4. ig -11 10 11
2 6 -1

Bonpoc Ne7. Dkcuentpucurer aimrica ¢ BepiimHamu B Toukax Ai(a;0), Az(-a;0), B1(0;b), B2(0;-b)
(boxycer Ha ocu OX) paBeH:

a

l.e :Z
2.e=2

a

VaZ+b?
3.e=

N
4. e =

a

Bonpoc Ne8. ITnockocts 2x + 7y — 2z + 15 = 0 mepneHANKY/ISpPHA TIIOCKOCTH:
12x -7y —-2z+1=0

2.2y —7z+14=0

3.-7x+2y—-1=0

4—y—7z+14=0



®OHJI OLHEHOYHBIX CPEJACTB IJISI ATTECTALOMM 110 AUCHUIUIMHE «BBICIHASL MATEMATHKA»
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-2 y-3 _ z+5 +7 _ y+4

Bonpoc Ne9. Yron ¢ wmexnay npsmeiMu [y :xT = y_—z = Z_—4 u l, :xT = y_—l = % paBeH:
T

1.3
T

2. "

3.0

4.x

m.

Bonpoc Nel0. I1epeiitu oT TpUroHOMETpUUECKOI (OPMBI 3a/1aHUsI KOMIUIEKCHOTO YHCIa Z =-

(cos(%) +i- sin(g)) K anreOpandeckoi popme:

lz=1-1i

2.z=1+1i

3.Z=§+§-i

47="0_"
2 2

_ 1\ 4%
Bonpoc Nell. Ipenen lim (1 + —) paBeH:
1 4 X—+ow0 X

. €

BompocNe 12. Jins gpynxunn X2y% — X — y =8 nponssoxsas y’(x) paBHa ...
o 1+ 2xy?
Ly'(x)=—"_
y'(x) 1y
1+ 2x2y?
2.V (X)=—""
y'(x) 2y
_1-2x%y?
1+ 2x2y?
1—2xy?
1-2x%y

3.y'(x

4.y'(x)=—

Bonpoc Nel3. HeonpeneneHHblit HHTETrpa jsin 2 x - c0S xdx paBeH ...
1. 3sin® x = 5sin> x+C,
2. sin*x—sin®>x+C,
3. —3sin®x—5sin®>x+C,
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sin® x

4. +C.

Bompoc Nel4. [Tnomans kpuBoiauHeHon tpanenuun D pasha ...

;-'\'-"

=
[

N
[SSR T

N |-

Bonpoc Nel5. Tansr Toukn O(0;0) u A(2;2). Unarerpan 3 fL(x + y)dx no kommypy OA paBeH

PN E
=00 ON

2
Bompoc Ne 16. Bun muddepeHimaabHOro ypaBHEeHHsI 3xy "+ y=Yy Inx :

1. ¢ paznensromuMICs epeMeHHBIMH,
2. OJTHOPOJIHOE,

3. ypaBHeHne bepHym,

4. nuHeHoe.

" ' 2
Bomnpoc Nel7. IIycts y(X) — pemcHHUC 3a1a9u Kommu y'+ 6y + 5y =25%" -2 npu y(O) =12
y,(o) =-12 . BHavenue y(2) paBHO ...

PR
NOTO P

Bonpoc Ne 18. [Ins ncciienoBanus CXOOAUMOCTH psijia



®OHJI OLHEHOYHBIX CPEJACTB IJISI ATTECTALOMM 110 AUCHUIUIMHE «BBICIHASL MATEMATHKA»
(MMPUJIOXEHUE K PABOYEM IIPOTPAMME MOJVYJISI) OCHOBHOWM IMPO®ECCHOHAJIBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI BBICIIIEI'O OBPA3OBAHUS (CIIELTUAJIMTET) Bepcus 1 21

oo
871.
nl
n=1

(6e3 ucmob30BaHMs ACUMIITOTHYECKON PopMyJibl CTUPIIHHTA) TPUMEHACTCS:
1. npusnak Komumy,
2. npusHak Jlaimambepa,
3. IOCTaTOYHBIN MPU3HAK PACXOJUMOCTH,
4 npu3Hak JlelOHuIa.

1
Bonpoc Nel9. [lns ckansipHoro nouas u = Nz JIMHUM YPOBHS — 3TO ...
X ye—

1. mapabossi,

2. OKpY>KHOCTH,
3. runepOoIHI,
4. 37IUICHL.

ou,  Jdu— , duy>
Bormpoc Ne20. ®opmyita Pl a) + Ek MIPEJICTABIISIET ...
l.rpaguenr,
2. potop,

3. IUBEPTECHIIHUIO,
4. mpou3BeACHHUE MO HAIIPABJICHUIO.

Bompoc Ne21. BpocaroT urpanbHblii KyOuK. BeposaTHOCTb BbINIaJ€HUS TPAHU C HEUETHBIM YHCIIOM
OYKOB paBHa!

1.1/3

2.1/2

3.1/4

4.1/6

Bonpoc Ne22. B xopoOke 12 crangapTHBIX U 3 OpakoBaHHBIX JleTaii. BerHuMaroT 1 gerans.
BepoatHoCTh TOTO, 4TO 3Ta A€Talb — CTAHAAPTHAS, PaBHA - ...

1.1/3

2.1/15

3.12/15

4.3/15

Bonpoc Ne23. B 3ayiagax Ha pacdyeT BEpOSITHOCTH TOTO, YTO B N HE3aBUCHUMBIX UCIIBITAHUSIX
coObITHE A TIOSIBUTCSI POBHO M pa3, UCIOIB3YETCsI MPU OOIBIIOM YUCIIE UCTIBITAHUN U MaJlOi
BEPOSATHOCTH P:

1. nokaneHas Teopema Myaspa-Jlamnaca

2. hopmymna [lyaccona

3. uHTerpasibHas Teopema MyaBpa-Jlamaca

4. popmyna bepaymamn

Bompoc Ne24. Ecnu Bce 3HaueHUS clydaifHOM BETUYMHBI YBETUYUTH B KAKOE-TO YUCIIO pa3, TO KaK
M3MEHUTCS €€ MaTeMaTHIECKOE OXKUIaHHE. .

1. HEe UBMEHUTCS

2. YBEJIMYUTCS HA ATO YUCIIO

3. YMEHBIIIUTCS Ha 3TO YHCIIO

4. yBEIMYUTCA B 3TO YKCIIO pa3



®OHJI OLHEHOYHBIX CPEJACTB IJISI ATTECTALOMM 110 AUCHUIUIMHE «BBICIHASL MATEMATHKA»
(MMPUJIOXEHUE K PABOYEM IIPOTPAMME MOJVYJISI) OCHOBHOWM IMPO®ECCHOHAJIBHOM
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Bonpoc  Ne25.  VYrouneHnas  (WcmpaBieHHas) BBIOOpOYHAss  aucHepcHs S2 cirydailHOMN
BeIMUMHBI X 00J1a1aeT CIeyIOIUMU CBOMCTBAMU: SIBJISIETCS ...

1. cMmeleHHOM OLIEHKOM JUCHIEpCUH CIy4ailHOM BEIMYMHBI X

2. HECMEILEHHOM OLICHKOW UCIIEPCUU CITy4YalHOW BETMYMHBI X

3. CMEILIEHHOM OLIEHKO! CpeAHEKBAAPAaTUUECKOI0 OTKIOHEHUS CIIy4aiiHOM BEINYMHBI X

4. HECMEIIEHHOW OLIEHKOW CPEAHEKBAIPATUYECKOTO OTKIOHEHHS CIIy4ailHOM BEJIMUMHBI X

Bonpoc 26. MomHocTs KpUTEpHs — 3TO BEPOSTHOCTS ...
1. He momycTUTH OIMOKY BTOPOTO poja

2. IOMYCTHUTH OMIMOKY BTOPOTO poja

3. OTBEpPrHyTh HYJEBYIO TUIIOTE3Y, KOTJa OHA HEBEpHA
4. OTBEprHYTH HYJIEBYIO TUIIOTE3Y, KOT/Ia OHA BEpHA

Bompoc Ne27. Criydaiinas BenwunHa X 3a1aHa QyHKIUEH pacripeIeICHIs:

0 npux<-],

F(x)= %+% npu —1<XS%,

1
1 »npu X>-—.
P23

1
BeposATHOCTB TOT0, 4TO B PE3yJIBTATE UCIBITAaHUS X MTONAAET B MHTEPBAII (0 ; 5), paBHa ...

1.0
2.1
3.1/3
4.1/4.

Bompoc Ne28. HyneByro rumoresy oTBepraroT, eCiii HaOJIt01aeMbIe 3HAYCHUS CTATUCTUKA
KPUTEPHUS ...

1. momaar0T B KpUTHUECKYIO 00J1aCTh

2. He MOMaJaoT B KPUTHUYECKYIO 00J1acTh

3. momajaioT B AOMYCTUMYIO 00J1acTh

4. paBHBI HYJIIO

Bompoc Ne29. Cobsitust A, B, C, D o6pasyror nonuyro rpymmy. P(A) = 0,2; P(B) = 0,3; P(C) =
0,4. BepositHOoCcTh coObITHs D paBHa ...

1.0
2.1
3.0,3
4.0,1
Bonpoc Ne30. MaremaTtndeckoe OKHAaHUE CTydaiiHOW BEJTMUMHBI X — YUCJIA TIOSIBJIICHUS COOBITHI B
100 HE3aBUCHMBIX HCIBITAHUHN, B KaXJIOM U3 KOTOPBIX BEPOSTHOCTh HACTYILICHHS COOBITHSI paBHA
0,7, paBHa ...

1.21
2.70
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3. 0,0007
4.99,3

Bapuant 3.

Bonpoc Nel. 13 matpuir;

Al 4Bl 5 ) CT|5 4 2
7 1

MOYKHO TIEPEMHOKHTB:

1. Au B,A uC

2AuB,BucC

3.4AuC,BuC
4B uAd BucC

3 1 0
Bompoc Ne2. Jlana matpuna A = <—5 3 2>.

-4 -1 3
Anrebpanueckoe JONOJTHEHUE A3, Ui DIEMEHTA A3, PAaBHO ...
1.-6
2.16
3.1
4-1

Bonpoc Ne3. /It cucteMbl TMHENHBIX YpaBHEHUN
3y—-3x=2
X+9oy=4
BCIIOMOTaTEIbHBIN ONPEeINTENb Ay paBeH ...
1.-14
2.10

3.17
4.-17

Bompoc Ne4. JTns Bexropa d = {1, 2,3} coHanpaBleHHBIM BEKTOPOM OYJIET ...
1b={-1,-2, 3}

2.C={-1,-2,-3}

3.d ={3, 6, 9}

48={-1,-2,-3}ud=1{2 4, 6}

+2k u b=27-2k. IIpoexuus npal; paBHa ...

~

Bonpoc Ne5. JTaubl BeKTOpbl d = 1 — 2

WIlIND W
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>
w e

-

Bonpoc Ne6. BekropHoe npoussenenne 1 X k Ga3uCHBIX BEKTOPOB | U k paBHO ...
1k

2. —k
3.—J
4.7

Bonpoc Ne7. Bektoper  d(1; —1;2), B(O; 4;3), ¢(—4;4;-8):
1.opToroHaibHbIC

2.KOJUIMHEAPHBIE

3.KOMIUTaHApHBIE

4.1exat B Pa3HbIX IMIIOCKOCTAX

x2 2
Bonpoc Ne8. Bepmmnaamu smmnca =Tt % = 1 OyayT TOYKU C KOOpAUHATAMU:

1.:A1(4; 0), Aa(-4; 0), B1(0; 12), B2(0; -12)
2.A1(4; 12), Aa(-4; -12), B1(0; 12), B2(0; -12)
3.A1(16; 0), A2(-16; 0), B1(0; 144), B2(0; -144)
4.A1(4; 0), A2(-4; 0)

Bonpoc Ne9. Dkcuentpucurer rumnep6oisl ¢ BepumHamu B Toukax Ai(a;0), Az(-a;0), B1(0;b), B2(0;-b)
(dboxycer Ha ocu OX) paBeH:

a

l.e :Z
2.e=2

a

VaZ+b?
3.e=

a

N

4. e =

a

Bormpoc Nel0. Tansr nee Touku A(2,—1,3) u B(4,1,—1). Yepes Touky A TepreHIUKYISPHO
BeKTOpY AB TPOXOJHT ILIOCKOCTS:

1.2 —2)+(y+1)+4(z—-3)=0

2.3 —4)—(y+2)—4(z+1)=0

3.20c—2) +2(y+1)—4(z—3) =0
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4.3x—4)+(y—-2)+4(z+1)=0

Bormpoc Nell. [Ipexen liml_Lsz(‘m paBeH:
x—0 2x

1.4

2.1/2

3.2

4, ©

Bonpoc Nel2. Ins ¢pyukuuu  f (X) =3e%. (l— 3X) npousBoanas f '(X) paBHa ...
1. f'(x)=—3e?*,

2. f'(x)=2e"1.(1-3x)—3e*,

3. f'(x)=2e"".(1-3x)+3e*,

4. f'(x)=6e* - (1—-3x)—9e™ .

4
Bonpoc Nel3. HeonpeneneHHbIH HHTETpa J z—dX paBeH ...
X®—4X+5
3, (.2 .

1. EIn(x —4X + 5)+ arcsin(x—2)+C
z.gln(x2 —4x + 5)— 2arcsin(x —2) +C
3. 3In(x? - 4x +5)— 2arctg(x—2) +C
4. darctg(x—2)+C

2 3

Bonpoc Nel4. O6nacTeio HHTErpUPOBAHUS TOBTOPHOT'O MHTETpaIa .[ dx j f (X, y)dy sBusercs
-1 1
NPSIMOYTOJIBHUK ...

Bompoc Nel5. TuddepennmaibHpIM ypaBHEHHEM C pa3ACIISIONIMMUCS TEPEMEHHBIMU SIBIISIETCS
1Ly +2xy=x3+1,

2. (e* +y)dy + ye**dx =0,

3.y(e*+4)dy+3e*dx =0,

4.xy’=m.
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Bormpoc Nel6. YacTtHbiM penienreM quddepeHinaipHoro ypapaenus Xy’ = 2y — x,
yIOBJICTBOPSIOIIUM HadabHbIM ycioBusM Y(1) = 3, siBnsiercst pyHKIHSA:
lLy=xx+2),
22.y=x(3x+1),
y=x2x+1),

4 y=x{4x+1).

Bonpoc Nel7. Jlns psina % + i + % + % +... ¢dopMyna N-ro 4jeHa paBHA ...

27’.
3
2. Un 2—131 ,
3un=?(n_0;1;2: )1
4 Un m (Tl = 0,1,2, )
© .
> sin—
Borpoc Ne 18. ITpaBuibHOe pelieHne Ipyu UCclel0BaHuK CXoquMocTu paga "t N (*):
1.
. T T © T
u, =sin=—~= (n— o) > —
nn .Pag "N pacxoautcs, = (*) pacXoauTCs MO NPU3HAKY CPABHEHUS.
2.
. T T © T
u, =sin—<—=v, (n - ) > =
n n .Pag "N pacxoaurcs, = (*) pacXoauTcs MO NPU3HAKY
CpaBHCHMUS.
3.

. . . T
limu, =limsin—=0

= e N , = (*) cxoautces no HEOOXOAMMOMY TIPU3HAKY CXOJIUMOCTHU PAIA.
4.
.U, .. sinz/n
. T _ —
U =sin- v, == Qimor=lim ==t
n, n, n , = BOIPOC O CXOAUMOCTH psifia (*) OTKPBIT MO
npusHaky [lanamOepa.

Bormpoc Nel9. B Beipaxkennn f(x) = % + Z:; ,(an cos ”%x + b, sin %) K02 GHIHEHT a,

BBIYUCIIAETCS IO (OpMYIIE:
1 re nnx

1. ;f_ef(x)cosde,

2. 2" cos ™ dx,
1e e_n ¢ mnx

3.~ [ f(x)cos—dx,
1 re

4, ;f_ef(x)dx.
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T 7 K
a 9 a
Bonpoc Ne20. ®opmyna |-~ — —| mpexncraBiser ...
ox 0dy 0z
P Q R
l.rpaguenr,
2. potop,

3. IMBEPreHITnIO,
4. mpou3BOIHAs IO HAIIPABJICHUIO.

Bompoc Ne21. Bpocaem 0aHOBpEMEHHO ABE UrpalibHbIE KOCTU. KakoBa BEpOSTHOCTD, UTO CyMMa
BBINABLIMX OYKOB HE OouibLIe 6...

1.5/12

2.5/6

3.7/12

4. 4/9

Bompoc Ne22. Ecnu n1Ba coObITHS HE MOTYT IPOU30MTH OJJHOBPEMEHHO, TO OHU HAa3bIBAIOTCH ...
1. 3aBUCHMBIMU

2. COBMECTHBIMU

3. HE3aBUCUMBIMHU

4. HECOBMECTHBIMU

Bompoc Ne23. ®ynkius pacrpenenaeHus ciydyaiiHOM BEIWYHHBI MOKET IPUHHUMATh CIEAYIOIINe
3HAYCHUS ...

1. n1ro6bIe HEOTpHUIIATENbHBIC 3HAUCHUSI

2. mo0Oble MOJOKHUTETbHbIE 3HAYCHUS

3.or-1101

4.010 1m0 1

Bompoc Ne24.Yucna, moka3plBaroliue, CKOJbKO pa3 BCTPEUYAOTCS T€ WM WHbIE BapUaHTHI B Psay,
Ha3bIBAIOTCA ...

1. wacToramu

2. OTHOCUTEJIBHBIMH YaCTOTaMHU

3. BEPOSITHOCTAMM

4. HET BEpPHOI'O OTBETA

Bonpoc 25.Tlo BeiOopke oOwema N=100 momydena BeiOOpouHas mucrepcus Dx=99. Torma
yTOYHEHHasl (MCIpaBlieHHas) BBIOOpOYHAs AUCIIEPCHs] paBHA

1. 100

2. 80

3.99

D. 199

Bompoc Ne26. MomHoCTh KpUTEpHS — 3TO BEPOSTHOCTD ...
1. He gomycTUThH OMMOKY BTOPOTO pojaa

2. IONMYCTHUTDH OMMOKY BTOPOTO poJia

3. OTBEprHyTh HYJIEBYIO TUIIOTE3Y, KOTJ]a OHA HEBEPHA
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4. OTBEprHyTh HYJIEBYIO TUIIOTE3Y, KOTJ]a OHA BEpHA

Bompoc No27. CiiyvaitHas BenmuunHa X 3a7aHa GyHKIMEH pacripeaesiCHUs

0 npux<-],
3x 3 1
F(X)=q—+— -1l<x<—,
00=1242 s 1exs’
1
1 npux>-—.
P23

1
BepOHTHOCTB TOr'0, 4TO B pE3YyJIbTATC UCIIBITAHUSA X momajer B HHTCPBAJI (0, 5), paBHaA ...

1.0
2.1
3.1/3
4.1/4

Bonpoc Ne28. Eciu Bce 3HaueHus ciaydyailHON BETMYMHBI YMEHBIIUTD B KAKOE-TO YUCIIO pa3, TO Kak
WU3MEHUTCS €€ TUCTICPCHUA. ..

1. He U3MEeHHTCS

2. YBETMYUTCS HA 3TO YUCIIO

3. YMEHBIIUTCS HA ATO YUCIIO

4. yMEHBIIIUTCS B 3TO YHCIIO pa3, BO3BEICHHOE B KBaApaT

Bonpoc Ne29. Jlan psia 3HaueHuit npusHaka 2, 2, 3, 3, 3, 3, 4. Toraa Mmoja 3Toro psjia paBHa
1.1

o
AN

Bonpoc Ne30. CnyuaiiHas BenuuumHa X - BpeMsl OXHJaHUs aBToOyca - HUMEET pPaBHOMEPHOE
pactipenenenue Ha otrpeske [0, 10]. Torma BeposITHOCTh MPOXKAATH aBTOOYC OoJibIlle 3 MHHYT, HO
MEHBIIIE 5 MHHYT paBHa

1.0,2

2.0,5

3.1

4.0
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[punoxenne Ne 2
Tembl NpaKTHYECKUX 3aHATHI MO JUCHUILINHE « BpIciiasa maTemaTuka
Tema 1. Matpuusl u nerictBusa Haa HUMU. Onpenenurend. X cBoCTBa U BBIYUCIICHHUE.

Tema 2. OGpatHas maTpuia. Panr Matpuiibl. DneMeHTapHbIe TPeoOpa30BaHUs MATPHUIIHI.
CucreMbl TUHENHBIX YpaBHEHU

Tema 3. Bextopsl. OcHOBHBIE onpeaenenus. JIuneitnslie onepanuu. [Ipoexuus BekTopa Ha
ock. JIuneiiHas 3aBHCUMOCTb BEKTOPOB. PaznoxxeHue BekTopa 1o 6asucy. Jlekaprosa
IIPSIMOYTOJIBHASL CUCTEMA KOOPJAMHAT Ha IUIOCKOCTH U B NIPOCTpaHCTBE. KOOpAMHATEI BEKTOpA U
TOUYKH. JIuHelHbIe onepaluu HaJl BEKTOPAMU B KOOPIUHATHON (hopme

Tema 4. CxansipHoe npousBereHue Bektopos. Cpoiicta. [lpunoxxenus
Tema 5. BexkTopHOe 1 cMelaHHOE pou3BeieHus BeKTopoB. CBoiicTBa. [Ipunoxenus.
Tema 6. YpaBHeHUE TMHUM HA IJIOCKOCTH. Pa3nmuuHble ciocoObl 3a1aHus IPSMOH.

Tema 7. Kpusble BTOporo nopsijika, ux XxapakTepucTHKHU U cBolicTBa. [IpeobpazoBanue
KOOpJMHAT.

Tema 8. YpaBHeHue. YpaBHeHHE U JIMHUU B IPOCTPAHCTBE. PaznuuHble BUABI ypaBHEHUI
IUIOCKOCTH U IIPSIMOI B IPOCTPAHCTBE.

Tema 9. lununapudeckue 1 KOHUYECKHE MTOBEPXHOCTH. [IoBEpXHOCTH BTOPOTO MOPSAKA.

Tema 10. MHoecTBa 1 onepanuy HUMU. HekoTopble MOHATUS MaTeMaTUYECKOM JIOTUKH.
[Tonstue pynxuun. Knaccupukamus GyHkuii.

Tema 11. [Ipenen uucioBoil mocie0BaTeNbHOCTH U (PYHKIIUMU. beckoHeuHO Manble 1
6eckoHeyHo Oonpire GpyHKInU. OCHOBHBIE TEOPEMBI O Tpe/eiax. 3aMmedaTeabHble TIPEIEIbl.

Tema 12. HenpepbiBHOCT pyHKIIMHU B Touke. CBoMcTBa HENpephIBHBIX (GyHKIUN. Touku
pa3phiBa U UX KiaccupuKanus

Tema 13. IIpousBogHas pyHkurHu. MexaHUYeCKUH 1 reOMETPUUECKHUM cMbIC. CBsI3b MEXIY
HENPEPBIBHOCTHIO U AU PepeHnpyeMocTbio pyHkiu. OCcHOBHBIE IpaBUiia U} PepeHInpoBaHus.
Tabnuia Npou3BOIHBIX.

Tema 14. IuddepenunpoBanue GyHKui. Beraucnenme npon3BoAHBIX CIOXKHBIX (DYHKITHIA,
napaMeTpUYecK! 3a/IaHHBIX U HESIBHBIX (DYHKIIMA.

Huddepenunan. Cpoiicta. IIpousBoansie u auddepeHnnans! BHICIINX MOPSIKOB.

Tema 15. Teopembr @epma, Jlarpanxka, Pomist o nudpdepenuupyembix pynkuusax. Ilpasuio
Jlonnrans.

Tema 16. [TpunosxeHne mpou3BOIHOM K HCCIIENOBaHHIO (DYHKIIMI 1 TOCTPOSHHIO MX Ipa(uKoB.

Tema 17. @yHkuun Heckonpkux nepeMeHHbIX. [Ipenen. HenpepsiBHOCTE. YacTHbIE
MPOU3BOJHBIC. DKCTPEMYM (DYHKITUU HECKOIBKUX TIEPEMEHHBIX. Y CIIOBHBIN dKCTpeMyM. DyHKIUs
Jlarpanxa.

Tewma 18. IlepBooOpaznas dynkius. Heonpenenennsiit uaTerpan. Croiicra. Tabnura.
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OcHOBHBIC MCTObI MHTCTPHUPOBAHUS.

Tema 19. KomiuiekcHbie yncina. Muorounensl. Kopuu mHorousena. Pasnoxxenue Ha
MHOkUTeNH. Parmonansabie Apodu. [IpocTeiinme pannoHaIbHBIE IPOOU ¥ UX UHTETPUPOBAHHE.

Tewma 20. MaTerpupoBanue paliioOHAIBHBIX APOOei ¢ TOMOIIBIO Pa3IOKEeHUs Ha
npocreinme Apoou. HTerpupoBanue TpUroHOMeTpuyeckux GyHKuuid. IHTerpupoBanue
paLMOHATIBHBIX ApOOeH.

Tema 21. 3agaun, npUBOASIIME K MOHITHUIO ONpeieIeHHOro uuTerpaia. [lonstue
onpeeaeHHoro naTerpaina. CBoicTaa

Tema 22. OnpeneneHHbIil HHTETpajl, OCHOBHbBIE cBoiicTBa. Dopmyna HeroTona-Jleitbnua.
Tema 23. HecoOcTBeHHBIC MHTETpaib 1 1 2 poja.

Tema 24. [IpunosxeHue onpeaeaeHHOro HHTErpana K pelieHn0 FreOMETPUUECKUX U
bu3nueckux 3aaay.

Tema 25. Iuddepenunanpusie ypaBHenus. Jnddepennnanbusie ypaBHEHUS IEPBOTO
nopsiika. Teopema cymecTBOBaHUS M €AMHCTBEHHOCTH penieHus 3a1adu Komm.

Tema 26. [luddepenunanbabie ypaBHEHHUS BBICIINX MOPAIKOB. JInHEHHbIE
muddepeHnmanbabie ypaBHeHHs. OQHOpoAHBIe ypaBHEeHUs. CBOMCTBA pelIeHU.

Tewma 27. Teopema o0 CTpyKType OOIIETO pelieHus THHEHHOTO HEOJHOPOIHOTO I1.Y.
Jlunelinbie HEOTHOPOIHBIE 1.y. C MTOCTOSTHHBIMHU KO3 (UIIMEHTAMH U TIPABOM YaCThIO
CIELHATILHOTO BHUJIA

Tema 28. 3amaun, IpUBOIALINE K MOHATUIO JBOMHOTO UHTErpasa. /[BoiiHON MHTETpaJl.
CaolicTBa. Briuucnenue.

Tewma 29. TloHsiTHE O KPUBOJIMHEWHBIX MHTETPAIaX MEPBOTO poja. 3agaya o padbore
IIEPEMEHHOM CUJIBI.

Tema 30. [ToBepXHOCTHBIE HHTErPaAIbl, UX TPUIIOKEHUSA. DIEMEHTHI TEOPUU MOJIS.
Tema 31. Yucnosele psaael. Cxopduuecs U pacxoasuuecs paasl. [IpusHaku cxogumocTy.

Tema 32. 3nakonepeMeHHbIE PsIbl. AOCOIIOTHO U YCIOBHO CXOSIINECS PSIIbI.
3unakouepenyromuecs psaabl. Teopema JleiOHua.

Tema 33. ®yHKIIMOHANBHBIE U CTENIEHHBIE PSI/Ibl, THTEPBaAI cxoauMocTu. CBoiicTBa
CTEMEHHBIX psaoB. Psaabl dypee.

Tema 34. [lpeamer Teopun BepositHOcTed. Knaccudukarnus coObiTuid, anredpa cOOBITHH.
OneMeHTbl KOMOMHATOpUKH. Pa3nnyHble MOIXOAbl K BBEJIEHUIO MOHITHS BEPOSITHOCTU COOBITHS.
AKCHOMBI TeOopur BeposTHOCTeW. Teopembl CIIOKEHHS W YMHOXEHUs BepositTHocTeil. [lomnas
BEPOSATHOCTb.

Tema 35. ®opmynsl beifeca, bepnymu, Ilyaccona. BeposTHOCTh HacTyIUIEHUS XOTsI ObI
onHoro coObiTus. JlokanbHas W MHTerpainpHass Teopembl Jlamaca. HeBeposiTHelimiee umcio
HAaCTYIUICHUsI COOBITHS.

Tema 36. CnyuaiiHble BEJIWYWHBI, JUCKPETHBIE W HENPEPHIBHBIC CIIyYalHbIC BEITUYUHBI.
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Pacnipenenenne IOUCKPETHBIX cioy4dalHbIX BenuuuH. DyHKIUSA paclnpeneieHus, €€ OCHOBHbIE
cBOMCTBA. UNCIIOBBIE XapaKTEPUCTUKU IUCKPETHBIX CIy4alHbIX BeIUYUH. OYHKIHS paclpeaeaecHus
BEPOATHOCTEH, IIJIOTHOCTH PAaCHpEIENICHUs HENPEPBIBHBIX CIy4YallHBIX BEJIMYMH, MX CBOWCTBA.
YucnoBble XapaKTEPUCTUKU HEIIPEPBIBHBIX CIIYYalHBIX BEJIMYMH, UX CBOMCTBA

Tema 37. Ilpumepbl 3aKOHOB pacHpeleNeHUs CIy4dallHbIX BEJIMYMH M MX YHCIOBBIE
xapakTepucTuku [IpenenbHbple TeOpeMbl BEpOATHOCTEH (3aKOH OOJIBIINX YUCE).

Tema 38. OcHOBHBIE HOHATUI U 3a0aYd MaTeMaTHUYeCKOH cTaTUCTUKU. Ilomuron u
rucrorpamMmma. YmWCIIOBBIE XapaKTEPUCTHUKA TEHEPAIbHOM M BBHIOOPOYHOH COBOKYITHOCTEH.
Cratuctuyeckue GyHKINMU TapaMEeTPOB pacipeiesieH s (ToYeuHble, MHTEPBAJIbHBIC).

Tema 39. Pacnpenenenuss Ilupcona, Crbronenra, ®dumepa-Cuenexopa. HaxoxaeHue
JIOBEPUTEIIBHBIX HMHTEPBAJIOB TMPU HOPMAJIBbHOM pactpeneneHu CTaTUCTHYEeCKas IpOoBEepKa
CTaTUCTUYECKUX THUNoTe3. Buasl runore3. Meroasl mpoBepku UYUucaoBble XapaKTEPUCTUKHU
reHepalbHOW M BbIOOPOYHOM  COBOKyNMHOCTeH. CTaTHCTHUYECKHE OLIEHKM  IapaMeTpoB
pacrpeeneHus.

Tema 40. DnemMeHTBl PErpecCHOHOT0 aHanu3a B JIMHEHHOW dopme. MeTo HauMEHBIINX
KBaJpaToOB.

Tema 41. DnemenTapHbie (HYHKIMKA HA KOMIUIEKCHOM TUIOCKOCTH.
Tema 42. luddeperHurpoBanue U UHTErpUpOBaHUE (PYHKIIMHA KOMILIEKCHOI'O IIEPEMEHHOTO.

Tema 43. IIpeo6pazoBanue Jlannaca. OnepaniMOHHOE HUCYHUCIIEHUE.

TunoBble 3agaHus AJs MPAKTUYICCKHUX 3aHATHH

3manue 1.
1 2 4 -2 7 0 4 -3 0
A+B= + -2-A=-2
o1 -2 1 -3 5 -1 5 3
AB=(35)(%)
BoeruncnuTh onpenennTens:
1 -2
-3 2 2 =7

4 -2 =313 -5

3aganue 2.

Pemutsb cucremy ypaBHeHuit o ¢popmynam Kpamepa, merogom ["aycca, MaTpuuHbIM
METOJI0M
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x+2y=10
3x+2y+z=123
y+2z=13
3ananue 3.

BekTop 7, AIKMHA KOTOPOTro paBHA 6, 06pasyeT ¢ ocklo OX yroia 60°, ¢ ocelo 0y —
yrox 135°, ¢ ockio 0z — yrox 90°. HaiiT mpoeKIyy BEKTOpa a HA JaHHBIC OCH.

Tema 4.
Haiitu yron Mexy AByMsi BEKTOPAMH a =i—j+4k W b=i+2j-2k .

BberuuciiuTe MOAYJIb BEKTOpA @ =1{6,3,-2}.

3agadue 5.

BI:ILII/ICHI/ITB miIomaiab TprFOHBHI/IKa C BepI_HHHaMH B TOYKax
A(2;3;-1), B(5;6;3),C(7;1;0).

[Toka3zaTh, UTO BEKTOPHI @ =7i—-3j+2k, b=3i-7j+8k u

¢=i-j+k KOMILUIAHAPHEIL.

y 5 a=(2:31),b(;-2;3),c =(-L1;2
Haiit 06beM nupamMu/ipl, IOCTPOEHHON Ha (2:3,1,5(1:=23), -L52)

BCKTOpax

3ananue 6.
CocTaBuTh YpaBHEHHUE MPSIMO, mpoxosiiei yepe3 Touku 4(2;—3) u B(5;1).

CocTaBuTh YpaBHEHHUE MTPSIMOM, MPOXOAIIEH yepe3 Touky M(-2;5) mapasiensHo npsmoit
Tx-3y+1

=0.

Haiitu paccrosiaue ot Touku M(-3;4) no npsimoit 6x-8y+1 = 0.

3aganue 7.

Jlan ommmnc  9x°+5y°=45. Haiitu:  1)ero  momyocu;  2)POKycChI;
3)9KCUEHTPUCUTET; 4)ypaBHEHHS TUPEKTPHC.

DKCIEHTPUCUTET TUTIEPOOITBI £€=2, TICHTP €€ JSKUT B Ha4aJie KOOPAUHAT, OJIMH U3
¢dhokycoB F(12;0). Berancauts paccTossHUE OT TOUKH M1 THIIEPOOIIBI C

abcruccoil, paBHoi 13, 10 AMPEKTPUCHI, COOTBETCTBYIOIIEH 3aJaHHOMY (DOKYCY.

3aganue 8.

CoctaBuTh YpaBHEHUE IJIOCKOCTH, MPOXosinei uepe3 Touku M1 (1; 2; 0), M2 (1,—1; 2),
M3 (0;

1;-1).

CocrtaBuTh ypaBHEHHE IJIOCKOCTH, MMPOXOJAIEH uepes Touky P (2; 1; -3) nmapamiensHo
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mwiockoctu2X-y+3z+1 = 0.

. ) -1
Haiiti TOuKy mnepecedeHHs NpsMON YT:§:ZT u miockoctn X +2y—z+3=0,
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[Tpunoxxenue Ne3

Tumnosle SaI[aHI/Iﬁ J'Ia60paTOpHI>IX pa60T IO JUCLHMIIIIMHE «Bricmas maremaTuka

Tema: JluneitHas anreOpa u aHATUTHICCKAS TE€OMETPUS

3aganue 1. Pemits MaTpuuHble ypaBHeHus. Caenath NpoBEPKY. Y CIIOBUS 10 BapUaHTaM

Ne YcnoBue
Bap. A) b)
1 (2 -1 0y (0 2 1) (3 -1 0 (-3 -5) (-4 —4) (-20 10)
| 4 | | ) O|—|2 1 1| | |- X =X-| |+ |
| 1 - X1 |‘| | L2 2 -1 3/ ( 34 26)
S T TP I PRI
k 2| |3 - -
I )\ )
2 (2 -1 0y (0 2 1) (2 -1 0 (-5 1) (5 2) (46 -18)
| o || | X=X ¥
1 ity "2 0=2 0 | | | | |
B T | 1] L4 -1 \-3 3) \-4 26)
|| |
| 1 -2 lo 1 1
L ) )
3 (2 -1 0 (02 1) (1 -1 0 (-2 1 (2 —4) (10 -11)
DRI . P N |
|1 - X1 0 0f=[2 4 1] -3 5 -2 0 8 -6
| 5 e N T Y B PRI \ ) \ )\ )
N ol I3 )\ )
)\
4 (1 -1 0y (0 2 1) (3 -1 0 (5 -1) (2 —-4) (11 -32)
| 4 | | || | | |- X =X-| |+ |
1 4, - X0 2 O|=|2 ! 1| \1 -5 4 0) 17 20
|3 1
|| |
| 1 -2 1o 1 -1
R TSV )
5 (2 -1 0y (0 2 1) (3 -1 0) (-2 0) (-5 -5, (-1 -3)
| 4 | | || | | [- X=X |+ |
T - .x.1 "2 0=2 11 -4 2 L2 1) |36 38
PRI | |
| 1 -2 1o 1 -1
k SR )\ )
6 (2 -1 0y (0 2 1\| |(3 -1 0\| (1 Dy (-4 -5 (-47 —48)
:1;‘_|'X,|1 2 0=2 1 1 || | | N |
B 1 || I || 5 -1 \-4 —4) \-23 -29)
| 1 -2 o 1 -1
\ 2) K3 I )




®OHJ] OL[EHOYHBIX CPEACTB JUISI ATTECTALMU 10 JUCLIMIUIMHE «BBICLIASL MATEMATUKA»
(IPWJIOXKEHHUE K PABOYEM TIIPOTPAMME MOJVJIS) OCHOBHOM ITPO®ECCHUOHAJIBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI BBICILIETO OBPA3OBAHUS (CIIELIUAJIUTET) Bepenst 1

T |z -10 (0 2 1) (3-1 0 (1 -4 (-5 1) (-48 —4)
e | a iX:X' I |
|1 spx 1 4 0=2 1
Iy 1 || I 1|| a4 \ 3 5 | 35 11
L ) t-2 o1
AN )
8 (0 -1 1) (0 2 0) (3 -1 0) (3 —1) (-4 3) (-37 22
| 4 | || | | |- X=X |+ |
1 4 - x-1 72 0=23 . 2 0 -1 1) | 9 -8
3 1| - |
L o 1y 1 -2 To 11
)\ ),
)\
9 |(1 100 (0 2 1\| |(3 -1 0\| (1 -8 _y (-5 0 (-6 -14)
S 1 -
1o, - x 2 o| |2 1 ;| |_1 _3| |_2_|| A |
'3 1|I : L PO N A Y
\ 2 3 N -
)\ J
)\
10 (2 -1 4 (0 2 1) (3 -1 0) (-1 -3) (1 0) (10 3)
| 0 | | || | | |- X =X-| |+ |
1 4 - x1 20=2 1 . -5 -3) L -4/ |9 7
PR L |
L o/ 13 1o o 5 -1
)\ )
)\
/2 -1 00 (0 2 1) (3-1 0 |(-2 1 (4 —4) (-5 -20)
IZ _ |.x.|1 -2 0|:|2 1 3| | |X:X | T | |
| 1 | L4y L2 o L7 8
Kg 2| |0 1 —2|) |\0 1 —1)|
)\
12 2 -1 0 0 2 -1) (3 -1 0 o _ _43 -
|( \| |( \| |( \l (4 D _ (-2 -5 (-43 -37)
|1 3 —1]-X1 -2 0|=]2 1 1] |_1 N |_5 L 27 |
Ls 0 —2|) Lz 1 —2|) Lo 3 —1|) \ iy \ LN 13)
13 (1 -1 o\| (o 2 1\ (3 -1 0\| (2 _2\I-x—x-l( 1 2\|+|( 29 —21\|
14 —1.x||1 -2 =2 1 1 |0 4 -5 0 (-45 13
2 0 1 -3 o 1 -1
\ ) K )\ )
14 (4 -1 0\| (0 2 1 (3 -1 o\l |(_2 _4\|X | (5 —1\| |(—1 8|\
. = . +
‘K% g —1).X||\1 —21 _grh\% % _11}|| \-5 -3 3 0) 5 7
S O 7 T T2 T 2 Ol R A
o —1‘ X- ||1 -2 ’ | 4 1i -5 4) (-13 | 27 24
30 1 1
\ ) K ) }
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16 (2 -1 0 (o 2 1) (3 -1 0\ (-1 -3) (1 0} (10 3)
14 1 ~ B | |- X =X-] |+ |
| I T O L B e S A A .
KS 0 2 KS 1 —2) ko 1 —1)

7o 02 R 0 3 b e AR 2
|1 4 -1pX 10 0f=[2 4 1 \2 0 \-1.1) U 9 -8
K3 0 k31_2) KO 1—1)

18 (2 -1 0) (0 2 1W (3 -1 0 (5 _1\|.X:X.| (2 —4\|+|(11 —32\|
EEIE Rt I I

19 (2 -1 0) (0 2 1\ (3 -1 0\| (5 —1\|.X: | (2 —4\|+|(11 —32\|
‘% gg .13 —21 g’:“% % 11|| \1 -5) \4 0] \17 20
\ )\ )\ )

S R R R ISR P Y
ER I O E T { TS Sy A e i G
\ \ )\ )

3aganue 2. UccrnenoBarh cuUCTEMY JIMHEMHBIX YpaBHEHHMH Ha

onpezaeneHHocTh. HaliTu o01iee peiieHue CUCTeMbI, CIENIaTh IPOBEPKY.

Ykazanue.

COBMCCTHOCTb H

1. I[J'IH HCCICI0BaHUA CUCTCMbI BOCITIOJIB30BAThHCA TeopeMoﬁ KpOHCKKepa' Kanemnm.

2. Jlns pelieHHsl CUCTEMbI IPUBECTH PACHIMPEHHYIO MATPHILy KCTYINEHYaTOMY BHIY C
nomolpko onepatopa rref.

3. ITo CTYHCH‘-IaTOI\/'I MaTpune OonpeaciInTb Oa3HMCHBIE | CBO60)IHBI€ MEPCMCHHBIC;
BBIPa3nUTh 0a3uCHBIC MNEPEMCHHBIC YCPE3 CBO6OI[HI)IG, 3aMCHHB TIOCICAHHUE MPOU3BOJIbHBIMU

napaMeTpamH.

4. 3amucate oOlee pelNIEHWME B BUJE BEKTOP-CTOJIONA. [IpOBEpHTH MPABHILHOCT
HaWJICHHOTO PEIIEHUS TTOICTAaHOBKOM.

YcaoBusd o BapHaHTaM

X1 —2X2 +3X4 +X5=1

4X1 + X2 +3X3 —6X4 —5x5 =4
7X1 —8X2 +2X3 +9X4 + X5 =7

5X1 +2X2 +4X3 —9x4 —7X5 =5

18

No VYcioBsue Ne VYcinoBue
Bap Bap
1 2X1 — X2 + X3 — X5 = 2 2 X1 —2X2 + X3 +3X4 — X5 = 2

2X1 +X2 —2X3 + X4 +X5 =-3

—3X1 +2X2+ X3 — X4 —3Xg5 =1
2x1 —10x2 + 6x3 +8x4 —2x5 =11

—5X1 - 9x2 +11x3 +8x4 —10x5 =
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3 2X1 — X2 + X3 — X5 = -3 4
|3x1—2xg +X4 +X5 =-1

X1+2X2 —2X3 + X4 — X5 =1
|3X1—2X2+X3 +2X4 +X5 =2

—2X1 +3X2 +X3 +2X4 —2X5=4
2X1 —6X2 +6Xx3 —4x4 —3x5=-11

—3X1 +10x2 —8x3 — X4 —5X5 = -1
11x1 —2X2 — X3 +8%X4 + X5 =8

—-3X1 —X2 +11x3 —X4 —9x5 =-5 —5X1 +14x2 —11x3 —2X4 —7X5 =

-2

3ananmue 4. Jlana nupamuaa ¢ BepmuHamu B Toukax A, B, C, D. Haiitu o6béMIupaMuist,
wioniaab ocHoBanus ABC u BbICOTY TUpaMu/Ibl, OMYIIEHHYIO U3 BepinHbl D Ha rpans ABC.
Ykazanue. Pemiuth 3a7a4y cpeicTBaMU BEKTOPHOM anreOpsl.

B Mathcad Bektop 3amaercs kak marpuiia pasmepa (n X 1). Onepariu HaJx BEKTOPaMu
BBITIOJTHSIOTCS] aHAIOTHYHO MAaTPUYHBIM OfeparusM (aHeb HHCTPYMEeHTOB Mampuua)

Ycnosus no BapuaHTaM

Ne Bap. Ycnosue
1 A1;11), B (-1;2;4),C (2;0;6), D (-2;5; -1).
2 A(0;5;0), B (2;3;-4),C (0;0;6), D (-3;1; -1).
3 A(0;0;6), B (4,0;,-4),C (1;3;-1), D (4;-1;-3).
4 A(-5;6;-1), B (6;-5;2),C (6;5;1), D (0;0;2).

3ananme 5. Jlanbl Tpu cuiibl NpUIIOKEHHBbIE K Touke A. Haiitu:
1) paGory paBHOAElCTBYIOMIEH TUX CHII,
IPSIMOJIMHEMHO U3 MOJOXKEHNS A B II0JI0KeHuE B;

€CliIn TOYKa MNEepeMCIIaACTCA

2) MOMCHT paBHOHeﬁCTBYIOHlefI 3THUX CHJI OTHOCUTEIBHO TOUKH B u BCJIMYMHY MOMCHTA.

YcaoBus no BapHaHTaM

Ne Bap. H b B A B
1 @ -8, 1) (3,5, 2) 2,-3,4) (2.7,-6) | (6,5, 10)
2 G, 4, 3) 3.-2.2) 7,8 1) (3,8, 3) 2,0, 8)
3 (-1,4,10) | (3-12,8 | (2107 @, 3,2) (-6, 9, -3)
4 (4, -1,-8) G, 2, -6) (3, -2, -8) (4,6, -1) (4, 2, 5)

3aganue 6. [TocTpouTh TMHUIO 110 33JaHHOMY YPaBHEHHUIO.

Ykazanue. Ilepelitn k NOAAPHBIM KOOPJAWHATAM U 3alIUCaTh YPABHEHUEIUHUU B BUJE T =
7(¢). [locTpouTh rpaduK B MOISAPHOIN cHCTEME KOOPIUHAT.

VYcnoBus 10 BapuaHTaM

Ne
Bap.

YcnoBue

Ne
Bap.

VYcnoBue
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o)
(2 +y)2 = 2xy

Va2 + y2(Vx? + y2 — 4) = 4x

3 | (¥ +y?)° = léxy(x? — y?) 4 | (x2+y?)° = 6y3
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[Tpunoxxenue Ned
OO0pa3ipl 3a71aHUH IPOBEPOYHBIX paboT
[TpoBepounas padora: «CuUcTeMbl TMHEHHBIX YPABHCHHUI

1. Jlana cuctema JIMHEHHBIX ypaBHEHHH. [[oKka3aTh €€ COBMECTHOCTh M PEIIUTh TPEMS CIIOCOO0aMU:
1) mo npasuity Kpamepa;
2) cpeacTBaMU MaTPUYHOTO UCUUCIICHUS.

3) Meronom "aycca

X+2y+2=06
2X—-3y—-272=-6
X+5y+z2=12

2. HaiiTu Bce pelieHus: OIHOPOJAHON CHCTEMbI YpaBHEHHI

X+5y+z=0
3x—2y+2z=0
5x+8y+4z=0

HpOBepquas[ pa60Ta: «AHanuTHYECKas reoMEeTpHra Ha IIJIOCKOCTU»

Bapuanr 1.

1. BriBecTr ypaBHEHHE TPACKTOPHUH JBIKEHHS TOUKH, KOTOPAsk B KXKIBIH MOMEHT JIBFKEHHSI
OJIMHAKOBO yaaneHa oT Touek A(4,3) u B(3,4).

2. CocTaBuTh ypaBHEHHE MHOKECTBA TOUEK, CyMMa PacCTOSIHUN KOTOPBIX J0 TOYEK F1(-

3,0) u F2(3,0) ects BennuuHa nocTosiHHast, paBHas 10.
3. Jansl BepunHbl TpeyroiabHuka A(-2,0), B(1,7), C(0,5). CoctaButh ypaBHeHHe 1) CTOPOHBI
AB, 2) Boicotsl C/l, 3) meauanst CM.

4. Haiitn paccTosiHME MeX Ty HapajieNbHbIMU NPAMBIMU 3X-2y+7=0 n 3x-2y-1=0.
5. CocTaBuTh ypaBHEHHE OKPYKHOCTH, KOHIIBI OJTHOTO U3 INaMETPOB KOTOPOU UMEIOT
koopaunatsl (3,9) u (7,3).

6. CocTaBUTh KAHOHHYECKOE YPABHEHUE AIIIUIICA, €CIIM OH MPOXOAUT YePE3 TOUKH

leﬁ,—%),M2 (=3.3,2).

7. CocTraBuTh ypaBHEHHE MPSMOM, TPOXOISIIEH Yepe3 JIEBBIA (POKYC TUTIEPOOITBI
2 2
X
ry —1—6 =1 u BepuuHy mapabons y = x°- 4.

8. HOCTpOI/ITB JIMHUU, 3aJaHHBbIC YPABHCHUSIMU
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1)x2 +y2 —4x =0,

2)x?+y? —2x+4y+1=0,
3)3x% +2y? —6x+4y+2=0,
4)x® —2y* +2x -8y +1=0,
5)y = x> —4x+5,

6)x =6y —y°

Txy=-3

8)x* —y* =0.

9. [TocTpouTs MMHKIO 10 TOuKaM, HauuHast oT @ =0 10 @ =27 u npunasas @ 3HAYCHUSA
T o o
qgepe3 MPOMEIKYTOK Z Haititu YPaBHCHUC JIMHUU B IIPAMOYT'OJIBHOU CUCTEMEC KOOpAUHAT.
p =a(l+cosp)

10. CocTaBUTh ypaBHEHHE JIMHKUK B TOJSIPHON CHCTEME KOOpAMHAT: x° + y° +2y =0.
ITocTpouts ee.

11.  TloctpouTs 06nacTh, 331aHHyI0 HepaBencTBamu: X+ Y —2<0;2x-3y+6>0;y>-3.

[TpoBepounas pabora: «MareMaTHYECKHIl aHATTN3)»

3aganue 1. [Ipunoxenus nuddepeHInanbHOro UCUUCIeHNs GYHKIUH OJHON TIepeMEHHOH.

3anaya 1.
[TpoBectu mostHOE MccienoBaHe QYHKIUH U OCTPOUTH HX TpaduKH.

x-1

_ 6) y=In(x*+1
7oy ) y=In(x"+1)

1.1 a) y=

3amaya 2.

Haiitu nanbonblllee 1 HAUMEHbIIIEE 3HAYCHHS (bYHKLII/II/I Ha 3aIaHHOM OTPE3KCE.

4—x?

21 y= ,
Y 4+ x°

1.3

3agaua 3.

CocTaBuTh ypaBHEHHs KacaTeJIbHOW M HOPMaJIU K IaHHOH KpHBOH B Touke ¢ abcuuccoil X, . [octpouts

KpPHUBYIO, KacaTelbHYIO, HOPMAJIb.

3.1 y=2x—x*,%,=2
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3amaua 4.

C momompio muddepernrana HalTH MPUOTKEHHOE 3HAYCHNE JaHHOHN (DYHKITNH B 3aIaHHON TOYKE.

41 y=x"-3x"+4x*-2,x=1,02

3amaya 5.
TekcToBbIC 3a/1a41 Ha HAXOXK/ICHUE HAMOOIBIINX M HAMMEHBIINX 3HAYCHUH QYHKIINI:

JBa xopabns TIBIBYT ¢ MOCTOSIHHON ckopocTsiMu U 1 V 1o NpsSIMBIM JIMHUSIM, COCTaBJISIFOIUM yron 120
rpasycoB Mexay HUMHU. OnpenennuTh HanMEHbIEe PACCTOSHUE MEXy KOpaOIsaMu, €Clid UX PaCCTOSIHUS OT
TOYKH TIEPECEUCHHUS] TPACKTOPHUIl ABIKECHHUS B HEKOTOPBI MOMEHT paBHBI a U D.

3agaua 6.
Pewnts cnepyromue 3aga4u:

TpaekTopus IBHKeHHS Tela — Kyoudeckas napabona 12y = x°. B kakux ee TOUKax CKOPOCTH BO3PacTaHHUs
abcLucChl ¥ OPIUHATHI OTUHAKOBBL. ..

3ananue 2. [Ipunoxenus auddepeHImanbHOr0 HCUUCICHUs (YHKITMH HECKOJIbKUX TIEPEMEHHBIX.
3anmaya 7.

HccnenoBath Ha SKCTPEMYM cleaytonue GyHKIIUH:

z=x3+8y*—6xy +5

3amaya 8.

C IIOMOMIIBIO ITOJITHOI'O zmq)(bepeﬂunana BBIYUCIIUTH HpI/I6J'II/I)KCHHOZ

(1,02)3 . (0,97)2
3agaua 9

2-a

ré,roe r=, X% + y2 +2% . BeiunciIuTh TIIPOU3BOTHYIO

9TOrO MOJIst B TOUKE A 10 HanpasieHuio Bektopa AB .

A. Haiitu rpaguent ckansipHoro monst T (r) =

a=-6; A(-1;2;-2), B(2; 6; -2).
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B. Mano ckamsiproe none u = u(x;y). Tpebyercs: 1) cocraButh ypaBHeHHe nuHUH ypoBHS u=C u

IIOCTPOUTH €€ Tpad¥K; 2) BEIYUCIUTH C MOMOIIBIO IPaAUEHTa POU3BOHYIO CKasipHOro monst u = u(x; y) B

Touke 4 mo HampasieHuro Bekropa AB ; 3) HaiiTu HaHOOIBIIYIO CKOPOCTh U3MEHCHHSI CKAISIPHOTO OIS B

TOUKe 4.
Howmep u=u(x;y) C Koopannatel Touku 4 Koopaunatel Toukn
3a/1a4n B
9.11 x>+ y? +4x+2y -4 J3 1 J3
-2+—;—— -2+—0
2 2 2

C. [Hausl gyukuus Z =z(X;Y), touka A(X,;Y,) u Bekrop a. Haiiru: 1) grad z B Touke 4; 2)

IPOU3BOIHYIO B TOYKE A 110 HANPABJICHHIO BEKTOPA a .

z=In(5x* +3y?); A4(1;1), a=2i-].
3agada 10.

Haiitn ypaBHeHHE KacaTelnbHOW, ypaBHEHUE HOPMAIbHOW IJIOCKOCTH M BBIYMCIUTH KPUBU3HY JIMHUU

r =r(t) B touxe t,.

r(t) = (t —sin t)i +(L—cost)j + 2sin tk; t, =7/2.

[TpoBepounas pabota: «CirydaiiHble BEIMUMHBI U 3aKOHBI UX PaCIpeAeTICHUS.

Bapmnanr 1.

1. B nmaptuu 10% necrangaptHbix feraneid. Haynauy Beioupatot 3 uzgenus. CocTaBUTh 3aKOH
pacnpeziefieHus CIIy4aiiHON BeIMYMHBI X — YUCJIa HECTaHIaPTHBIX U3/ cpei OTOOpaHHBIX.
[ToctpouTs rpaduk GyHkumu pactpenenenus. Haiitn P(X < 2).

X
2. Jana GyHKIMs pacnpeneleHus ciydaiiHoit Benuuunbl X : F(X)=1- e 2 mpu
0 < x < oo. Haiitu imotHOCTH BepositHocTH (X). [TocTpouts rpadukn Gpynkmmii F(X) u ().
Haiit BEpOsSTHOCTB TOTO, YTO ClTydaiiHasi BEJIMYWHA IPUMET 3Ha4eHUs He MeHbue 10.
4—x
. —npu0<x <4
3. CryuaitHasi BeTMUMHA 33/1aHa IUIOTHOCTHIO BepositHocTH f(X)=< 8

Onpux < Oux > 4
Haiitu F(X), M(X), D(X), P(2< x < 3)
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o a
4. Haiitu mapamerp «ay, ecimu f(X)=————npu—o0 < x <©.
gx —X

+/

5. Cnyvaitnas BenuurHa X pacripezielieHa HopMaibHo ¢ napamerpamu a=10, o =4. Haiitu :
P(2< X <13); P(X —d|<05).
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ITpunoxxenne Ned

TumoBoe 3aJaHueC KprOBOﬁ pa6OTBI 110 JUCHHUIIIIMHE «BrIicmas maremaTuka»

OG6pa3zen 3a1anus.

3amaua 1. [IycTb Ha BX0/1€ IMHEHHOW JIEKTPUUYECKOM LIETH JEHCTBYET HUCTOYHUK FaPMOHUYECKOTO
TOKa, 3aJal0lMid TOK KOTOPOrO HMMEET IOCTOSIHHBIE YacTOTy M aMIUIUTYAY, HO CIy4ailHYIO
HavanbHYHO (pasy. Pe3ynbrarsl n3MepeHus: HadallbHbIX (a3 3anaroniero Toka @1 u Toka B HEKOTOPOi
BETBH JIMHEWHOM AJIEKTpUUecKor 1enu P2 u3mMepuTesieM pa3HoCTH (a3 MpeacTaBiICHbI BHIOOPKOM.
OrnpeaenuTh YUCIOBbIE XapaKTEPUCTUKU YKa3aHHBIX CIy4aiiHbIX BeInuuH. [locTpouTs rucrorpammy
IUIOTHOCTU pacnpeneneHud. [loka3zaTe, 4TO 53TH CllydailHble BEJIIMYMHBI PACHPEIEICHBl IO
paBHOMEpHOMY 3aKOHY. [IpoBepUTh HanM4Ke TMHEHHOM CBSI3U MEXAY HUIMHU U COCTABUTh YPAaBHEHHUE

perpeccum.

i D1 D21 022 @23 024
1 -3,13 -0,36 -0,38 0,55 -3,14
2 -1,93 0,24 0,35 1,02 -2,50
3 0,53 1,48 1,83 2,02 0,44
4 -0,94 0,74 0,94 1,43 -1,32
5 2,03 2,23 2,72 2,61 2,24
6 -2,05 0,18 0,27 0,99 -2,65
7 1,32 1,88 2,29 2,34 1,39
8 -1,23 0,59 0,77 1,31 -1,68
9 -2,57 -0,07 -0,04 0,78 -3,13
10 |-2,22 0,09 0,17 0,92 -2,85
11 | 3,07 2,75 3,12 3,03 3,10
12 | -2,39 0,01 0,07 0,84 -3,07
13 |-3,01 -0,33 -0,35 0,57 -3,11
14 10,20 1,31 1,62 1,88 0,05
15 |0,64 1,52 1,89 2,06 0,57
16 |-2,10 0,17 0,25 0,97 -2,72
17 |-0,31 1,06 1,32 1,68 -0,57
18 |-2,78 -0,18 -0,16 0,69 -3,13
19 1,78 2,11 2,57 2,52 1,94
20 |0,12 1,27 1,58 1,85 -0,05
21 | 2,36 2,39 2,92 2,75 2,64
22 | 2,86 2,65 3,12 2,95 3,13
23 10,25 1,33 1,65 1,89 0,10
24 |-0,24 1,01 1,36 1,71 -0,48
25 2,28 2,35 2,87 2,71 2,53
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26 |1,76 2,08 2,56 2,51 1,92
27 3,12 2,78 3,14 3,06 3,10
28 0,70 1,56 1,93 2,08 0,65
29 | -1,47 0,47 0,63 1,22 -1,95
30 |214 2,28 2,79 2,66 2,37
31 |-0,78 0,82 1,04 1,49 -1,13
32 111 1,77 2,17 2,25 1,14
33 | -3,09 -0,33 -0,35 0,57 -3,08
34 |-141 0,51 0,66 1,25 -1,88
35 |0,55 1,48 1,83 2,03 0,47
36 |212 2,27 2,77 2,66 2,35
37 1-0,10 1,16 1,45 1,76 -0,31
38 153 1,97 2,42 2,42 1,64
39 |-0,26 1,08 1,34 1,70 -0,51
40 [154 1,98 2,43 2,42 1,64
41 10,62 1,52 1,88 2,05 0,55
42 11,48 1,94 2,39 2,40 1,57
43 10,45 1,44 1,78 1,98 0,35
44 1-2,19 0,11 0,19 0,93 -2,83
45 10,47 0,98 1,23 1,62 -0,76
46 |0,11 1,26 1,57 1,85 -0,06
47 11,58 2,00 2,46 2,44 1,70
48 |-2,08 0,17 0,25 0,97 -2,69
49 | -0,05 1,18 1,47 1,78 -0,25
50 1,26 1,84 2,26 2,30 131

Bapuantl. B3ste 11t ananuza ctonoisr @1 u O21.
Bapuant2. B3ste qyist ananusa cronoust @1 u d22.
Bapuant3. B3ste 11 ananuza ctonoisr @1 u d23.
Bapuant4. B3ste qist ananusa cronoust @1 u d24.

Bonpocs! 1u1s1 3alMThI KypcoBOi padoThI

1.I'enepanbHas U BBIOOPOYHAsi COBOKYITHOCTH.

2.CTaTuCTUYECKOE pacTIpeIeIICHIE BEIOOPKH.

3.OMnupurdeckas GyHKIMS paclpeaesieHUs U ee CBOMCTBA.

4.I'padnueckoe n300pakeHNE CTATUCTHYECKOTO pactpeaenenus. [loJuron u ructorpamma.
5.YucnoBble XapaKTePUCTUKU CTATUCTUYECKOT'O pacpeiesieHNs: BBIOOpOUHas cpeHss,
BbIOOPOYHAS TUCIIEPCHUs, CPEHEE KBAAPATUIECKOE OTKIOHEHUE, MOa, MeAraHa. MeTo/ bl ux
BBIUNCIICHMSL.

6.0O11eHKa HEU3BECTHBIX MMAPAMETPOB pacnpenesieHus. Toyeunble oneHKn. CBOKWCTBA OIIEHOK:
HECMEIICHHOCTh, COCTOSITENIbHOCTD, 3()(heKTUBHOCTh. TOoUeUHbIe OLIEHKH MaTeEMaTHYECKOTO
0XXHJIaHMs U nucnepenn. «VcnpaBiieHHas» qucnepcust.

7. InTepBanbpHble OLICHKH. [[0BEpUTENbHBIN NUHTEPBA, JOBEPUTENIbHASI BEPOSITHOCTD.

8. JloBepUTENBHBIN UHTEPBAJI JUIsl MATEMATUYECKOTO 0’KHMIaHUS IPU N3BECTHOM I'eHEepaIbHOU
JUCIIEPCUU HOPMAJIBHOTO PACIIPEIEICHUS.

9. JloBepUTENBHBIN HHTEPBAJ AJI1 MATEMaTUUECKOTO OKUAAHMSI P HEU3BECTHON I'e€HEPAJIbHON
JUCIIEPCUN HOPMAJIBHOTO PACIIPENEICHMUS.

10. loBepurenbHbIii MHTEPBA JUIsl TEHEPATBLHON JUCIIEPCUN HOPMAJIBHOTO PacIpeleeHHUS.
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11.Cratuctuueckue runotesbl. [IpoBepka cTaTUCTUUECKUX TUIIOTE3. Y POBEHb 3HAYUMOCTH.
Craructuueckuit kputepuil. Kputudeckas 061acTs.
12.ITpoBepka runoTe3sl 0 3aKOHE pPacIpeeICHNs N3y4aeMOM CllydaiiHON BEJIMYMHBI IO KPUTEPHIO

[Tupcona.

13. dyHKuMOHANIBHAS, CTATUCTUYECKAS, KOPPEIALMOHHAS 3aBUCUMOCTH. JInHetHas Koppensuus.
VYpaBuenue perpeccun. Koadduuumenr perpeccun.

14.3aBucrMbIE U HE3aBUCUMBIE CllydyaliHble BETUYUHbBI. KoppensnoHHbIl MOMEHT (KoBapuanus).
KoadduuneHT koppensuuu 1 ero cBoMCTBa.

15. OueHka 3HaUUMOCTH BEIOOPOYHOTO KOAPPHUIIMEHTA KOPPEIISALIUH.
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[Tpunoxxenue Neb

OO0pa31pl THIIOBBIX 3a/JaHUI KOHTPOJIBHBIX padoT
1o JUCUUIUIMHE «BpIcias MaremaTuka

Konrtponsnas padora Nel: Tema: AHanuTH4ecKasi FeOMETPHSL.

1, Jansl BepmuHbl Tpeyroiasauka A(2,-1), B(4,5), C(-3,2). CoctaBuTh ypaBHeHUE BbICOTH B/l 1
Meauanbl AM.

2. CocTaBuTh ypaBHEHHE 3JUINIICA, 111 KOTOPOro CyMMa IOJIyOoCcel paBHa §, a pacCTOSIHUE MEXTY
(dokycamu ToXke paBHO 8.

3. Haiitu paccTostHue MEeXy HEHTPOM OKPYXKHOCTH X’ +Yy? —4X+6Yy+2=0 u npaseiM (OKycoM
2 2

y

runepooIIb TR 1

4. CocTaBuTh ypaBHEHHUE TUIOCKOCTH, TTpoxo e yepe3 Touku A(5,-4,3) u B(-2,1,8) napannensHo
ocu OX.

5x+3y-4z+2=0

5. CocTaBUTH KAHOHUYECKHE YpaBHCHUA HpHMOﬁ
X+y+z-1=0

KonTponbnas padora Nel: Tema: [Ipenenst u npousBogHast GyHKIIHMHU.

1. BeraucnuTe npeaensl:

. 2xP +5x -3 ) x*+x—-12
1. lim ) 3. lim )
=33x2 +10x + 3 > x—2-Jd—x
Co3x7 =5x*+2 C(x+ A\ . 1—cos8x
2. lim . 4. lim| . 5. hm—z.
o )y 4 5x% — x e\ x + 8 =0 3y
x2+2x-3.

2. Berancants npenensl o npapwry Jlomurans: a) |im-—— -~~~ ;
x>n x> 45

. COSX
0) lim
Hg X — 725

3. Beraucnuts npon3BoaHbIC () YHKITHIA:

Nxt 41 =x?
a) y=1In ;
Nxt 41+ x?
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2“‘(x+ 1)3 . x=e 'sint,
(x—l)zx/2x+1’ & y=e' cost

0) y=

Kontponbnas padota Ne 2. Tema: HeonpeneneHHbIM 1 onpeIesIeHHBIN HHTETPaIbI.

1. Beraucnurs HEOMPECACIICHHBIC HHTCI'PAJIbI:
a)j ctgxdx;
b)J' X-sin 3xdx;

C) j dx
(5+ X)V/1+ X '
2. BeruuciauTb OIIPCACIICHHBIC MHTCI'PAJIbI:

23x +1

) el

2sm x

b)j 0V COSx

. X
3. BBIUHCITUTD TUIOMIA b IOCKOH (Gurypsl, orpaHI4€HHON OJTHON BOJHOM CUHYCOHMJIBI ) = SIN—.

4. Borancinth 00beM Tena Bpamenns Y =9 —x7,y = 0.

Kontponbnas padota Ne 2. Tema: {uddepenimanbapie ypaBHEHUS.

Haiitu oG1ee pemenue nuddepeHaabsHoro ypaBHEHus.

y2 y
a)y— +4 +2; 6) xy=3y=x**.B) y"'xInx=y"

HaI/ITI/I YacTHOE pelieHue IuQQepeHnaIbHOro ypaBHEHHs, YIOBIETBOPSIOIIEE 3aJaHHBIM

HaYaJIbHBIM ycinoBusM Y "—5y'+6y =2cosx, y(0) =3, y'(0) = %

KonTponbnas padota Ne 3. Tema: OcHOBHbBIE TEOPEMBI TEOPUU BEPOSITHOCTEH U CIIEACTBUS U3
HHX.

1. B Opuraze 4 >xeHuuHbl U 3 MmyxunH. Cpeu 4ieHOB OpUTaibl pa3bIrpeIBatOTCs 4 OuiieTa B Tearp.
KakoBa BepOSITHOCTB TOTO, 4TO cpean obnagarencii OUIeToB OKaxeTcs 2 JKEHITMHBI U 2 MYKYHH...

2. C nepBoro cranka-aBroMata Ha cOopky nocrtynatoT 40%, co Broporo 30%, c tpetsero 20%, c
yerBeproro 10% neraneit. Cpeau neraneid, BBHINYIICHHBIX MEPBBIM CTaHKOM, 2% OpakOBaHHBIX,
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BTOpbIM 1%, Tpetbum 0,5% u yerBepThiM 0,2%. Haitnure BeposITHOCTh TOTO, YTO IMOCTYNHUBLIAS HA
cOOpKyY JeTalib HeOpaKOBaHHASI.

3. BeposTHOCTB Monazganys B MUIIEHb IIPH OJHOM BBICTpEJIE Ui NaHHOTO cTpeiika paBHa 0,8 u He
3aBHCUT OT HOMeEpa BbICTpena. Tpebyercsi HalWTH BEpOSATHOCTh TOTO, YTO MpH 5 BBICTpeNax
IIPOU30MAET POBHO 2 NONAJaHUS B MUILIEHb.

4. BeposATHOCTH TOT0, UTO AeTanb npouuia nposepky OTK pasna 0,8. Haititu BepositHOCTh TOTO. UTO
cpenu cinydaitHo oroOpanHbix 400 neraneit HempoBepeHHBIMU OKaxyTes 1) poBHO 320 meranei, 0)
ot 300 mo 340 getanen.

Konrponsnast padora Ne 4. Tema: uddepenunpoBanne m uHTErpupoBaHHE (GYHKIUH
KOMIUIEKCHOTO TIEPEMEHHOTO.

1. TpencraButh 3amanHyo ¢QyHkumo ©(z) B Buge @(Z)=U(X,Y)+IiV(X,Y). IIposepurs,
ABJIAETCSA JIM OHA aHAIUTUYecKOi. EciM 11a, To HalTH 3HaYeHne IPOU3BOAHOM QyHKIMH @(Z)

B TOUKE Z,.

w=271"+1+1z,=1-2i.

2. BerurciauTh HHTErpai I(1+ 1—22)dz , ecniu koHTYp L —a) OTpe30K, COEAUHAIOMIMUI TOUKH
L

2,=0,z, =-1+1.

3.Beruucnuts no gpopmyne Komu: a) -[Z(S;Z—ES)dZ , ecin L — OKpy»KHOCTb |Z - 2| =3.
4. C n1OMOI1IbIO BBIYETOB BBIUNUCIHUTD I/ILHTeraJ'IZ

mmdz ,roe L : |z| :g.

L

Kontponbnas padota Ne 4. Tema: IIpeobpazoBanue Jlaruaca. OnepaninoHHOE HCUUCTIEHHUE.

1) Haiitu, monb3ysack Tabmuiei, uzoopaxenus F(p) nanupix ¢pyukuuii f(t).
a) f(H)=(t+1)%e™ 6) f(t)=cos4t
2) Haiitu opurunann f(t) no 3agannomy uzobpaxenuto F(p).
1
W F(P=———— 6 F(p)=——y
a) F(p) 02 1 4pi5 ) F(p) (0_3

3) Haiitn yactHoe penieHne nudQepeHnaIbHOT0 YpaBHEHHS, YAOBIETBOPSIONICE 3aIaHHBIM
HAYaJIbHBIM YCIIOBUSIM.

X"+ x" =e';x(0) = 0; x'(0) = 2;x""(0) = 0.
4) HaiiTn 4yacTHOE pelleHHe CHCTeMbl TU(QepeHINaTbHbIX YPaBHEHHUH, YIOBIECTBOPSIOIICE
3aJaHHBIM HaYaJIbHBIM YCJ'IOBI/U{M.

X"+y=1

" x(0) = y(0) =x'(0) = y'(0) =0
y"'+x=0
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[Tpunoxxenne No7
Bonpocs! /u1s MOATOTOBKH K 3k3aMeHaM 1, 2, 4 cemecTp
Bonpocsl 111 moAroToBKHU K 3k3ameny (1 cemectp)

1.  Marpuusl. Bugel Matpun. CioxeHue, yMHOKEHUE Ha CKaJIIp, YMHOKEHUE MAaTpPULL.

2. Omnpenenurenu 2 u 3 nopsakoB. Pa3noxkeHue onpenenuress Mo 31eMeHTaM CTPOUYKU WU
cronbua. [lonsarue 06 onpeaenuressx 4 ..., n-ro MOPSIAKOB.

3. CBolicTBa onpeneuTeei.

4.  OOparHas MaTpula.

5. CucreMsl TMHENHHBIX ypaBHeHHH. COBMECTHBIE M HECOBMECTHBIE CUCTEMbI. PaHT MaTpuUIbL.
Teopema Kponekepa-Kanemm.

6.  Pemenue cucremMbl n-IMHEHHBIX YPAaBHEHUN C N HEU3BECTHBIMU CPEICTBAMH MAaTPUYHOTO
UCYMCIICHUS.

7.Pemenne cucreM JIMHEHHBIX ypaBHEHUH 10 npaBuily Kpamepa.

8.  Pemenwue cucrem TUHEHHBIX ypaBHEHUI MeToqoM ['aycca.

9.  OnxHOpOJHBIE CUCTEMbI YPAaBHEHUI.

10. Bekrtopsl. OcHOBHBIE orpeneneHus. JIMHelHbIe onepanny HaJl BEKTOPaMHU M UX CBOICTBA.
VYcioBue KOIIIMHEAPHOCTH BEKTOPOB.

11. Ilpoekuus BEKTOpa Ha OCh U €€ CBOWCTBA.

12. Jlunelinas koMOMHalUs BEKTOPOB. JInHeHO-3aBHUCUMBbIE U IMHEHHO-HE3aBUCUMBIE BEKTOPBI.
ba3ucel Ha mI0cKOCTH B IPOCTpaHCcTBE. Pa3inoxkenue BekTopa no 6asucy.

13. Cucrembl KOOpIMHAT Ha IJIOCKOCTH U B npocTpaHcTe. [IpsmoyronbHas JlekapToBa cuctema
koopauHat. KoopauHatsl BeKTopa U TOUKU. PaccTosiHue Mexay 2 Toukamu.

14. Jlunelinble onepaluy HaJl BEKTOPaMH, 3a/JaHHBIMI CBOMMH KOOpAWHATaMHU. Y CJIOBUE
KOJJIMHEAPHOCTH BEKTOPOB.

15. [lenenue oTpe3ka B JaHHOM OTHOILICHHH.

16. Hanpasnsromue KOCHHYCHI BEKTOPA.

17. CkanspHOe npousBeIeHHE BEKTOPOB U €ro cBoiicTBa. CKalsipHOE MPOU3BEIECHHUE B
KOOpAMHATHON opMe, ero MPUII0KEHHUS.

18. JleBas u npaBas TpOWKH BEKTOPOB. BekTopHOE NpoM3BeIeHUE U €r0 CBOMCTBA.

19. BekrtopHoe mpou3BeeHHEe B KOOpAUHATHOW (hopme. [TpuioxeHns BEKTOPHOTO
IIPOU3BEICHUS.

20. CwmemanHOE MPOU3BEICHHE BEKTOPOB. I 'eoMeTpruyeckuii cMbicit. CMeIanHoe pOu3BeICHUE
B KoopauHaTHOM (opme. Ero npunoxxenus.

21. VYpasuenue nmuHuH. [Ipsmas Ha TutockocTH. HopManibHBIN ¥ HANTPaBISIOMIANA BEKTOPHI
npAMoii. YTI0B0# KOAPPHUIMEHT NpsIMO. YpaBHEHUE NPSMOH C YIIIOBBIM KO3 PHUIIMEHTOM.

22. YpaBHEHHE MPSMOU, POXOIAIICH Yepe3 2 TOUKH. Y paBHEHHE IPSIMOH B OTpe3Kax. YTol
MEXY 2 IPSIMBIMU. Y CIIOBHE NMAPAIIIENIBHOCTH U MEPIEHIUKYIIPHOCTH MPSIMBIX.

23. HopwmanbHoe ypaBHEHHE PSIMOii. PaccTosiHIEe OT TOYKH 10 IPSMOH.

24. YpaBHEHHE OKPYXHOCTH.

25. DOmmurc. BeiBox ypaBuenus. MccnenoBanue GopMbl 110 YpaBHEHHIO.

26. T'unepbouna. BeiBon ypaBHenus. VMccaenoBanue GopMbl 10 YpaBHEHHUIO.

27. Tlapabomna. BeiBog ypaBHeHUs. MccnenoBanue GopMBbI IO YpaBHEHHIO.

28. Tlonapnas cucrema koopauHat. CBA3b MEX]y IPSIMOYTOJIBHBIMU U MOJISIPHBIMU
KOOpJMHATaAMH TOYKH.

29. TIlpeobpazoBanue koopauHart. [IpuBenenne ypaBHEHUI KPUBBIX 2 TIOPSIKA K KAHOHUYECKOMY
BUJY B IPOCTEHMIINX CIIydasix.

30. VYpaBaenue noBepxHocTH. [InockocTh. BekTopHOE ypaBHEHHE TUIOCKOCTH. Y paBHEHHE
IUIOCKOCTH B KOOPJMHATHOU (opme.
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31. HopmanbHOe ypaBHEHHE IUIOCKOCTU. PaccTosHue OT TOUKH 70 TIIOCKOCTH.

32. Ilpsmas B mpoctpaHcTBe. Pa3inuyHble BUBI YpaBHEHUN TTPSMOIA.

33. llpuBexnenue oOMUX ypaBHEHUN NMPSIMON K KAHOHUYECKOMY BUTY.

34. OcHOBHBIE 33/1a4M Ha IIOCKOCTh U NPAMYIO (YCI0BUS NapaJljIeIbHOCTH U
NEePIEHANKYIIPHOCTH, YTOJ MEXKIY MPSMOH U IJIOCKOCTBIO, TOUYKA MEPECEUCHUs MPSAMON U
MIJIOCKOCTH).

35. unuHapuyecKue MOBEpXHOCTH.

36. Dmmncoun. MccnenoBanue GopMbl METOIOM CEUCHHIA.

37. OnHOMOJIOCTHOM U ABYMOJIOCTHOH runepbonouna. MccnenoBanrue GopMbl METOIOM CEUEHUH.
38. DmmnTudeckuil U runepOornueckuii mapadosonasl. UccnenoBanue GopMbl METOAOM
CEYCHUM.

39. ®ynxnus. Criocobs! 3an1anus. PyHKINHU, OTpaHUYECHHBIE HAa MHOKeCTBE. CI0XKHbIE (DYHKIUH.
OO6patHbie QyHKIUU.

40. OcHoBHbIe 37eMeHTapHbIe QyHKIMU. Kitaccudukanus ¢yHKIHA.

41. Paznuunble onpezeneHus npenena GyHkuuu. [Ipumepsr.

42. TlocnenoBaTenbHOCTD U €€ TIpeIed.

43. beckoHeyHo Manble U OeckoHEUHO Oobine GyHKIUN. X CBOWCTBA, CBSA3b MEXKIY HUMH.
44. Ilpu3Hak cylecTBOBaHUS Mpeea.

45.  OCHOBHBIE TEOPEMBI O Mpeaenax.

46. CpaBHeHHE OECKOHEYHO MaJbIX (DYHKIHMA. DKBHBAJICHTHBIE OECKOHEUHO Masibie. Mx
UCIIOJIb30BAaHUE ITPH BHIYMCIICHUH ITPEJIEIIOB.

47. IlepBslii 3aMeyaTeNbHBIN peaed.

48. Bropoii 3ameuarensHbIi ipenen. Yucno e. HatypanbHbie norapugmsi.

49. HenpepsiBHOCTD (hyHKIIMH. CBOMCTBA HETIPEPHIBHBIX (DYHKIINH.

50. OpnHocropoHHUE npenaenbl. TOUKK pa3pbiBa U UX KIACCH(PUKALIHSL.

51. CsoiicTBa QyHKIMI, HENIPEPHIBHBIX HA OTPE3KE.

52. IlpousBogHast QpyHKIIMH. MeXaHUYECKHI U T€OMETPUUYECKHI CMBICI. Y paBHEHHE
KacaTeJbHOM U HOPMAJIH.

53.  CBa3b Mex1y AU PpepeHINPYEMOCTHIO U HEMPEPHIBHOCTHIO (PYHKIIUH.

54. CsoiicTBa npou3BoHON. [Ipon3BoHas cnoxHOM 1 00paTHON (QYHKIUI.

55.  Jluddepenuunan pynkuuu. ['eomerpuueckuit cmpici. CoiictBa. [Ipunoxenus.

56. IlpowmsBoansie u auddepeHnnanbl BRICIIUX MTOPSAKOB.

57. JuddepenuupoBanue GyHKINN, 3a1aHHBIX HESBHO; TaPaMETPUUECKH.

58. Teopemsr depma, Pomutst u Jlarpamka.

59. IlpaBuino Jlonurans.

60. HeoOxoauMmble 1 JOCTaTOYHBIE YCIOBUSI MOHOTOHHOCTH (DYHKIIHH.

61. DOxctpemyM ¢pyHkuuu. HeoOXoauMble U 10CTaTOYHBIE YCIOBHS SKCTPEMYyMaA.

62. HauGonpmee n HanMeHbIIIee 3HaUeHNE (QYHKIMHA B 3aMKHYTOM HHTEpBaje. 3a1adu
ONITUMU3AIINH.

63. HccnenoBanue rpaduka GyHKIMH HA BRITYKIOCT, BOTHYTOCTb, IEPETH0.

64. AcumnToThl rpadguka QyHKIHH.

65. BektopHas GyHKIHs cKalsspHOTO aprymenTa. [Ipon3BogHas, ee MeXaHHISCKUN 1
reOMETPUYECKUI CMBICIT.

66. KpuBnzHa mockoit kpuBoii. LlenTp u pannyc kpuu3Hbl. [loHSITHE 00 3BONIOTE M SBOJIEBEHTE.
67. Ilonstue ¢pyHkuuu AByX u Oosee nepemMeHHbIX. CriocoOs! pemenus. ['eomerpuueckoe
nzoopaxenue. Jlunun yposHus. [loBepxHOCTH YpOBHSL.

68. Ilpenen u HeNPepHIBHOCTH (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

69. YacTtHbie mpou3BoaHbIe. IX MEXaHUYECKUN U TEOMETPUUECKUA CMBICI.

70. Tlonnsni quddepenunan. Yactueie quddepennnanst. [Ipunoxenne noaHoro
nuddepennuana kK mpuOIMKECHHBIM BHIYUCIICHUSIM.

71. TlpousBoanas cnoxxnoit pynkumu. I[IponsBoaHbe PyHKIUI, 3aJaHHBIX HESIBHO.
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72. DxctpemyM (YHKIMHU JABYX IepeMeHHbIX. HeoOX0MMbIe U JOCTATOYHBIE yCIOBHUS
JKCTpEMyMa.

73. Haumenbiee u HanOombIee 3HaUeHUE (DYHKIMH ABYX MIEPEMEHHBIX B 3aMKHYTOH 00JacTH.
74. Tlpou3BoaHas B JAHHOM HanpaBieHUU. ['palueHT U ero cBsA3b ¢ IPOU3BOIHON B JaHHOM
HaIlpaBJICHUH.

75.  YpaBHEHHE KacaTeIbHOH MIIOCKOCTH U HOPMAJILHOM IIPSMOM K TOBEPXHOCTH.

Bomnpoce! 1J11 NOATOTOBKM K 3K3aMeHY (2 cemecTp)

l.Ilonarue ¢yHkmuu aByx u Oojee mnepeMmeHHBIX. CrmocoObl pemeHus. ['eomeTpuueckoe
n3zoopaxenue. Jluauu ypoBHs. IloBepxHOCTH YpOBHSL.

2.Ilpenen u HeMPepBHIBHOCTh (YHKLIMU HECKOJIBKUX MEPEMEHHBIX.

3.YacTtHble mpon3BoaHble. IX MexaHMUECKUH U TEOMETPUYECKUI CMBICIL.

4 Tlonueii quddepennuan. Yactaeie nuddepentmansl. [Ipunoxkenue noaHoro puddepeHnuana K
NPUOJIMKEHHBIM BBIYUCIICHUSIM.

5.IIpousBonHas cnoxHoi GyHKuu. [Ipon3BoaHbIe GyHKINM, 33TaHHBIX HESBHO.

6.9kcTpeMyM (QyHKIMM ABYX IepeMeHHbIX. Heo0XoauMble U 10CTaTOYHbBIE YCIOBHSI SKCTPEMYyMA.
7.1lpon3BojHass B JAHHOM HaIpaBieHWH. ['palueHT M ero cCBA3b C NPOU3BOJHOM B JIAHHOM
HaIpPaBJICHUU.

8.YpaBHEHUE KacaTeIbHON INIOCKOCTH U HOPMaIbHOU IPSIMON K IOBEPXHOCTH.

9.0npenenenue nepBooOpa3sHON (QYHKIMM M HEONPENENCHHOIO MHTErpajga, UX IeOMEeTpUYecKUi
CMBICJI U CBOMCTBA.

10.0OcHOBHas TaOIMIIa MHTETPAJIOB .

11.0cHOBHBIE METO/ABI HHTETPUPOBAHUSI.

12.HekoTopsle cBeieHHs U3 BbiciIel anredpsl. KoMiuiekcHble urcina. ParonanbHble (yHKINH.
13.1HTerpupoBanue NpocTeHINX pallMOHAIbHBIX IpOo0eii.

14.Pa3noxxeHue NpaBUIIbHOM palMOHAIBHOW JpoOKM Ha MpOCTeHIIMEe M METOJbl HAXOXKIAECHUS
HEONpeIeeHHbBIX KOd(PPUIIUEHTOB.

15.1HTerpupoBanue ApoOHO- paliMOHAIBHBIX (PYHKITUI.

16.1HTerprpoBaHue TPUTOHOMETPUUECKUX (QYHKIUH.

17.AHTEerprpoBaHue HEKOTOPBIX UPPALMOHATIBHBIX BBIPAKCHUMN.

18.3agaun, NpUBOJAIIME K MOHATHUIO ONpeAeeHHOro nHTerpana. 'eomerpuyueckuii 1 puandeckuit
CMBICJI OIIPENIETIEHHOIO HHTETpaJIa.

19.I1onsiTHE OMIPEIETIEHHOTO UHTErpajia, €ro CBOMCTBRA.

20. Beruucnenue onpezeneHHoro uarerpana. @opmysna Hetorona-Jleitbauna.

21.MeTobl BBIYUCICHHS ONIPEACIICHHOTO NHTETpaa.

22 .BplyKciaeHne MI0Mau IIOCKOW (GUrypsl U pa3IUuHbIX CIOCOOOB 3aJaHUsl OTpaHUYMBAIOIIEH
KPHBOM.

23.Bpruncienye JUIMHBI 1yTH II0CKOM KPUBOM JUIs pa3IMYHbIX CIIy4aeB 3a/laHusl KpUBOM.

24 Brruucnenune od0beMa Tesa 1o MI0Mmaay MOMepeyHOTO CEYCHUS.

25.Bpuncnenne ooObeMa Tella BpalleHusl BOKPYT O0ceil KOOpHHAT.

26.CraTuyeckie MOMEHTBI U KOOPAMHATHI LIEHTPA TSKECTH OAHOPOTHON MIIOCKOH (UTYPBHI.
27.JloHsTHE HECOOCTBEHHBIX HHTerpasioB. HecoOCTBeHHbIE HWHTErpajbl ¢ OECKOHEYHBIMHU
IpeeaMu.

28.HecoOCTBEHHBIE HHTETPAJIbl OT HEOIPAaHHMUEHHBIX (DYHKIIUH.

29.0cHoBHble TOHATHUA JudepeHanbHbIX ypaBHeHUM | mopsaka, uX onpeneneHue U
TEOMETPUYECKUNA CMBICIT.

3agava Komu. Teopema cymiecTBOBaHUS M €IMHCTBEHHOCTH penieHus 3aaaun Komu.
30.Iuddepennmanbaple ypaBHeHH | mopsaka ¢ pa3aemsiomUMuUcs epEMEHHBIMU.

31.ITonsTe 06 omHOPOIHOM (hyHKIMH n-ro Topsaka. OxHopoaHbie nudepeHnranTbHbe YpaBHEHUS
I nmopsinka u ux peuieHue..
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32.JIuneiinsie nuddepennnanbupie ypaBHeHuUs | mopsaka U METO/bl UX PEIICHHS.

33.YpaBuenue bepHyin 1 crmocoObl €To pemeHus.

34.Iuddepennmanbaple ypaBHEHHS BHICIINX HOPSIKOB, OCHOBHBIE OIPEICIICHUS U MTOHATHSI.
35.ludepennmanbubie ypaBHEHHS BBICIIUX MOPSIIKOB, IOMYCKAIOIINE TOHMKEHUE MOPSIKA, TUIIBI
ATUX YpaBHEHUH U CIIOCOOBI TOHMKEHUS UX MOPSAIKA.

36.CBoiiCTBa pEIICHUH JIMHEHWHOTO0 OJHOPOAHOTO AU dEepeHInaTbHOI0  YpaBHEHHs TOPSJIKa,
ycnoBus HezaBucuMocTH. Onpenenurens BpoHckoro, pyHnameHTanbHas CUCTEMa pEIIeHui.
37.Teopema O CTpyKType OOIIEro pemeHus JIUHEHHOro OAHOPOAHOro U depeHIaIbHOr0
YpaBHEHHS.

38.Jluneitnpie omHOpOAHBIC nU(EpeHIINANbHBICE  YpaBHEHUS 2 TOpsAJKa C TOCTOSHHBIMH
Kod(puMeHTaMH M UX pelieHne. Bua pemeHus Ans pa3iuyHbIX KOPHEH XapaKTepHCTUYECKOTO
YpaBHEHUS.

39.JIunelinpie HEOgHOpOAHBIE nUddepeHnanbHble  ypaBHEHHs BBICIIUX HOpsAAKoB. Teopema o
CTPYKTYypE €ro O0IIero pemeHusl.

40.Pemennie TMHEWHBIX HEOTHOPOIHBIX IU(D(epeHIINaNbHBIX YPaBHEHUI BBICIIUX MOPSIKOB C
MOCTOSTHHBIMU K03()(pUIIMEeHTaMu M TIPAaBOH YaCThIO CIIEUAIBHOTO BUAA METOJIOM HEOTIPEIEICHHBIX
K03 PHUITMEHTOB.

41.Cuctembl muddepeHIMaIbHBIX  ypaBHeHH. [lpuBenenue cucremsl audQepeHnnarbHbIX
ypaBHEHUH K 0AHOMY A depeHInaTbHOMY YpPaBHEHUIO U 00OpaTHO.

42.3anaun, IPUBOJSIINE K TTIOHATHIO IBOMHOTO HHTErpaa.

43.CBoiicTBa JABOMHOIO WHTErpaja W €ro BbIYMCICHUE. JIBOWMHON HWHTErpas B MOJSPHBIX
KOOpJMHATaX.

44 .3anava 0 Macce HEOJHOPOJHOTO TeJa. TpoitHOM MHTErpal U €ro BHIYUCIICHUE.

45 I'eomeTtprueckue U GU3NYECKUe NPUIOKEHHS IBOMHOTO U TPOHHOTO HHTErPaAJIOB.

46.IToHsATHE O KPUBOJMHEMHBIX HHTErpasiaX MepBoro poja ( Mo AJUHE IyTH ).

47.3ana4ya o pabore nepeMeHHOI cuibl. [loHsITHE KPUBOJIMHEHHOTO MHTErpana BTOporo poxaa ( mo
KOOpJIMHATAM ).

48.0mnpeneneHue KPUBOJIMHEHHOTO HHTETpasIa Mo KOOPAMHATAM, €r0 CBOMCTBA M BBIUMCICHUE IS
Pa3IMYHBIX CIIy4aeB 3a/laHNsl KpUBON MHTETPUPOBAHMS.

49 KpuBonuHelHblE HUHTETpajibl MO 3aMKHYTOMY KOHTYpy. CBSI3b € JBOWHBIMH HHTEIpPaJaMU.
®opmyna ['puna.

50.HeoOxoaumble M JOCTATOYHBIE YCJIOBHUS HE3aBUCHUMOCTH KPHBOJMHEHHOTO HHTErpaia Io
KOOpAMHATaM OT KOHTypa MHTETPUPOBAHUS.

51.MuTerpupoBaHue MonHbIX JU(depeHInaIoB.

52.3aga4a 0 MOTOKE KHUAKOCTU 4epe3 MOBEPXHOCTh. [[0BEpXHOCTHBIE HHTETPaJIbI BTOPOTO POJA.
53.CBoiicTBa M BBIUNCIEHNE TOBEPXHOCTHBIX HHTETPAJIOB.

54.CkanspHoe NOoJI€ U €r0 XapaKTEPUCTHUKH.

55.BektopHoe none. Bekropusle nuann. [lotok nmoind. Jluseprennus. @opmyna OcTporpaackoro —
I'aycca.

56.Potop BekTopHOro noss. LHupkynsuus. @opmyna CTokca.

57.0mnepatop I'aMunbTOHa M TNPUMEHEHHE €r0 JUIsl BBIPAKEHUS BEKTOPHBIX XapaKTEPUCTHUK
BEKTOPHOTI'O MOJIS.

58.IIpocreiiine BEKTOpPHBIE MOJS, MX CBOWCTBA M XAapaKTEPUCTUKH, HAXOXKIACHHE OCHOBHBIX
XapaKTEPUCTUK ITUX MOJIEH.

59.YucnoBeie psapl U UX cBOMcTBA. CXOAMMOCTh YMCIOBBIX psAaoB. HeoOXoauMmblil mpu3HaK
CXOJUMOCTH.

60.IIpu3HaKy CXOAMMOCTH IOJIOKUTEIBHBIX YHCIOBBIX PsJIOB (MpU3HAaKW cpaBHeHus, Koy,
Hanambepa, HHTErpaIbHBIH).

61.3nakonepemennslie psabl. [IpusHak JIeiiOHMIa UX CXOAUMOCTH.

62.A0comoTHas W YCIOBHAs CXOJMMOCTb 3HAKONMEPEeMEHHBIX psafaoB. CBOMCTBa aOCOMIOTHO W
YCIIOBHO CXOJSLINXCS PSIOB.
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63.Teopema AbGerns. THTepBan CXOAUMOCTH CTEIIEHHOTO PsiJia M €r0 HaXO0XKJICHHUE.

64.CBoOlCTBa CTEIICHHBIX PAJIOB.

65.Paznoxenue ¢pyHkuwmii B psig Telinopa, BEIMUCICHUE €r0 KOAPPUITUESHTOB. Y CIIOBUS PA3I0KCHHS
dbynakuumii B psan Teitnopa u MakiopeHa.

66.Paznoxxenue B psn Telnopa u MakiiopeHa OCHOBHBIX AJIEMEHTAPHBIX (DYHKIINH.
67.IlpunoxxeHus psAIOB K TPUOIMIKEHHBIM BEIYUCICHUSM.

Bonpocs! k 3x3ameny(4 cemecTp)

1. ®yHKUIMH KOMIUIEKCHOTO IEPEMEHHOTO.

2. O6nactp onpezneneHus. OJHOCBA3HBIE I MHOTOCBSI3HBIE OOJIACTH. DJIEMEHTapHbIE (YHKIUU Ha
KOMILJIEKCHON TJIOCKOCTH.

3. Ilpenen, HenpephlBHOCTh (YHKIMHM KOMIUIEKCHOTO mnepeMmeHHoro. J[luddepenuupyemocts
(GYHKIIMM KOMIIEKCHOTO lepeMeHHOoro. AHanutnyeckue pyHkiuu. ¥Ycnosusa Komu-Pumana.

4. NnterpupoBanue QyHKIMH KOMIUIEKCHOTO IEPEMEHHOTO.

5. Teopema Koiu 115 oqHOCBS3HOM 1 MHOTOCBSI3HOM oOnactu. @opmyna Komu.

6. OcoOble Touku. Beryersl.

7. OCHOBHBIE TEOPEMBI O BbIUETaX.
8. IIpeobpazoBanue Jlamnaca. Opurunan. U3o6paxenus. [Ipumepsr nzobpaxenuit Jlamnaca.

9. OcHoBHBIE cBOlCTBA N300paxkeHus Jlamnaca (JIMHEHHOCTD, TeOpeMa MoA00us, 3ana3bIBaHuUs,
CMEIIICHUS ).

10. Tabnuua n3obpaxennii Jlarraca OCHOBHBIX (YHKITHIA.

11. ITonstue cBeptku. Teopema ymHOkeHUs nzo0paxkenuii (3. bopes).

12. nddepennunpoBanme opurnHaia 1 H300pakeHusl.

13. Pemenue uddepeHINaIbHbBIX YpaBHEHUH M HX CUCTEM CpPEACTBAMHU OIEPaLMOHHOTO
WCUHUCIICHUSL.

14. Pemienne nuHEHHBIX TUddepeHIMaTbHBIX YPaBHEHUN C TOCTOSTHHBIMH KO (GHUIIMEHTaMHU.

15. Pemenne cucreM JTMHENHBIX AU(PPEpEeHINaTbHBIX YPABHEHUN € IOCTOSTHHBIMU
KodduImeHTaMH

16. YpaBHenus MaTeMaTiH4eckoi Gpu3uku. OCHOBHBIE TIOHATHS O MU PEepeHITNATBFHBIX YPABHEHUSIX
B YAaCTHBIX ITPOU3BOIHBIX BTOPOTO MOpsAIKa. BeIBOJ ypaBHEHUs KOJI€OaHUS CTPYHBI.

17. Konebanus 0eckoneunoit ctpynsl. Meron JlanmambGepa.

18. Pemenue kosnebanuii cTpyHsl MeTojoM Dyphe.

19. YpaBHEeHHE TETUIONPOBOIHOCTH.

20. Tpuronomerpudeckue paasl. Psast Oypoe.

21. Psanpr @ypbe 1715 9eTHBIX U HEYETHBIX (PYHKIIUH.

22. Paznoxenue B pag Pypbe QyHKIHMI ¢ TPOU3BOIBHBIM IEPHOAOM.

23. UnTterpan @ypee.

24. Panpl @ypbe Ha KOMIUIEKCHOM MIIOCKOCTH.

25. TIpeodpazoBanne Dypre.

KoHTposbHbIe BOIPOCH! 715 TOATOTOBKH K 1M (HEepeHIIUPOBAaHHOMY 3a4eTy 3 CEMECTP
Bonpocs! k 1npdepennupoBannomy 3auery (3 cemectp)
1. Merox HauMeHbIINX KBaapaToB. OnpeeieHne napaMeTpoB SMIUPUIECKOI (HOpPMYIIBL.

2. IlpubmmkeHHBIe METOBI PeIIeHHS alreOpandeckuX U TPAHCIICHICHTHBIX ypaBHeHUH. OTeneHne
KopHeil. Metonsl Oucekumii, Hprorona.
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3. Yucnennsle MeTO b1 pemenust 3a1aun Komm 1715t 00bIKHOBEHHBIX AU GepeHIIHATBHBIX YPaBHEHHN
nepBoro nopsijika. Merosel Ditniepa, Pynre-KyTTsi.

5. 'apmonnueckue konebanus. TpuroHomerpudeckue pssl. Psnpr @ypre. Teopema upuxie.

6. Paznoxxenue B psg Oypbe YETHBIX M HEYETHBIX (DYHKITHH.

7. Paznoxenue B psin Pypbe QyHKIHMIA ¢ IPOU3BOIBHBIM MTEPHOIOM.

8. Paznoxxenue Bpsig @ypbe HENTEpUOAUISCKUX ()YHKITHHA.

9. Cnyuaiinsle coObITHs. Kitaccnueckoe, CTaTUCTUYECKOE, TEOMETPUYECKOE OIIPEICIICHHSI BEPOSITHOCTH.
10. IIpousBenenue coObITUI. 3aBUCUMBbIE U HE3aBUCUMBIE COOBITUS. TeopeMbl YMHOKEHUS
BEPOSTHOCTEM.

11. Cymma coObiThii. TeopeMbl CIIOKEHHMSL.

12. CriercTBYSI U3 TEOPEM CIIOKEHUS M YMHOKeHUsI. DopMyIia moHON BepOATHOCTH. DOPMYITBI
berieca.

13. OcnosHble popmyiiel koMOuHaTopuku. [ToBTOpenue ucneiranuii. @opmyina bepuysm.

14. JlokanbHas 1 MHTErpasgbHas TeopeMsl Jlaruiaca.

15. BeposSITHOCTh OTKJIOHEHUS] OTHOCUTEIBHON YaCTOThI OT BEPOSITHOCTH COOBITHSI B OTHOM
UCTBITAaHUU. 3aKOH 00MbIIMX yrcen B (hopme beprysum.

16. [luckperHsble cityyaliHble BEIMUUHBL. 3aKOH pacrpeseneHust. UncioBble XapaKTepUCTHUKU M UX
CBOWCTBA.

17. bBuHOMMANBHBIN, F€OMETPUUYECKUI, TUIIEPIeOMETPHUYECKUI 3aKOHBI PaCIIpeieIeHUs

18. Pacnpenenenue [Tyaccona. [Ipocreiinmii mOTOK COOBITHIA.

19. NnrerpanbHas QyHKIMS pacripeeNieHUs: U €€ CBOWCTBA.

20. HenpepoiBHBIE ciydaiinbie BenuuuHbL. Juddepennmansaas GyHKIus pacrpeaeneHus (IUI0THOCTh
BEPOSITHOCTH) U €€ CBOWCTBA.

21. YncnoBbie XapaKTEPUCTUKH HEMPEPHIBHBIX CITYYAHBIX BEINYHUH.

22. PaBHOMEpHBII 3aKOH paclpeieIeHHs.

23. TlokazaTenbHBIN 3aK0H pactipeneneHns. OyHKIUS HaJIeKHOCTH.

24. HopmaubHbIi 3aK0H pactipezieieHus. BeposaTHOCTh monajaHus 3HaYeHUH CydaifHONW BENWYMHBI U
3aJJaHHBIN MHTEPBAJI JIIsl HOPMAIBHOTO 3aKOHA.

25. BeposITHOCTb OTKJIOHEHUS! 3HAUSHUH CITydaifHOM BETMUMHBI OT €€ MaTeMaTHYECKOTO OXKUIAHUS JUIs
HOpMaJIbHOTO 3aKoHa. [IpaBuiio Tpex curm.

26. T[loHsTHE 0 HAYaTIbHBIX U LIEHTPAIBHBIX MOMEHTAX PacIpe/ieeHHUsI.

27. AcMMETpHS U 9KCIIECC IMITUPHUECKOTO pactipe/IeIICHHSI.

28. TlonsiTre o 3akoHe GosbIuX umcen. LlenTpanbHas nmpeaensHas TeopemMa JIsmyHoBa.

29. I'enepanbHas 1 BEIOOpOUHAst COBOKYMTHOCTH. CTaTHCTHYECKOE pactpe/ielieHne BEIOOPKH.

30. Ommupuueckas pyHKLUS pacripeeieHus U ee CBOMCTBRaA.

31. I'padugeckoe n300pakeHHEe CTATHCTHYECKOTO pacnpenenenus. [lomron u rucrorpaMmma.

32. UucnoBble XapaKTEPUCTUKHU CTaTUCTUYECKOTO pacrpeieNIeHusl: BBIOOPOYHas CpeiHss, BHIOOpOUHAast
JICTIEPCHS], Cpe/THEE KBAIpaTUUECKOe OTKIOHEHHUE, pa3Max, MoJia, MeJiaHa. MeTo bl X BBIYMCIICHUS
33. OrieHKa HEU3BECTHBIX MTapaMeTpoB pacmpeienieHus. Toueunsie oleHku. CBOWCTBA OIIEHOK:
HECMEIIIEHHOCTb, COCTOATENBLHOCTD, 3()()eKTUBHOCTh. TOYEUHbIE OLIEHKH MAaTEMaTUYECKOTO OXKUIaHHS
u mucniepeni. «VcnipaBnenHas qucnepcusy».

34. VInTepBanbHbie OlleHKH. [l0BEepHUTENTBHBINA HHTEPBAN, TOBEPUTEIHLHAS BEPOSTHOCTb.

35. JloBepuTenbHbII HHTEPBAJ JJI1 MATEMAaTHYECKOTO OKUAaHHS IPU U3BECTHON TeHepalIbHOM
JHCTIEPCUH HOPMAIILHOTO pacIipeiesieHUs

36. JloBepuTenbHbBII HHTEPBAJ JUI1 MATEMaTHYECKOTO OKUAaHHS PU HEU3BECTHOM TeHepaTbHON
JHCTIEPCUHM HOPMAJILHOTO pacIipeiesieHUs

37. JloBepuTtenbHbII HHTEPBAN IS JUCHIEPCUH HOPMAJILHOTO pacipeie/ieHUs

38. Craructnueckue runotesbl. [IpoBepka cratucTuyeckux runore3. CTaTUCTHYECKUN KPUTEPUH.

39. YpoBens 3HaunMocT kpurepus. Kpuruueckast 001acTs.

40. [IpoBepka runoTe3sl 0 HOPMAILHOM PACIIPEICICHUN U3y9aeMOU CiryqaiiHo BenmmurHbl. Kputepuit
ITupcona.
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41. OyHKIMOHANIbHAS, CTATUCTHYECKAs!, KOPPEISIIMOHHAs 3aBUCUMOCTH JInHeitHas koppersius. 42.
VYpasuenue perpeccun. Koahduuuent perpeccun

42. 3aBUCHMBbIC M HE3aBUCUMBIE CITy4aiiHbIe BeTMYMHBL. KOppensiMoHHbIIi MOMEHT (KOBapHalusi).
43. KoadduimeHT KoppemsIiy U €ro CBOWCTBA.

3a11aq1/1 JJIA IOATOTOBKHU K 9K3aMCHaM

Haner BepmmHbl TpeyroidbHuka A(0,1) B(1,2) C(3,2). Haiitm ypaBHEHUS CTOPOH JTOTO
TPEYTOJbHUKA.

Haiitu BekTop X , KOJUIMHEApHBIN BEKTOPY A = (1, 2, —3) ¥ YAOBIECTBOPSIOUINI YCIOBUIO X - & = 28

Halitu kaHoHMuYeckMe U MapaMETPUYECKUE YpPAaBHEHUS MpPSMOM {X-2y+3z-220

2X-y+z+4=0

X _1 1-5x
Haitita lim (—j

X—00 X

HpI/IBeCTI/I YpaBHCHHC KpHBOﬁ K KaHOHNYCCKOMY BUY U ITOCTPOUTH €€
x% +y% + 2x-2y-14 = 0.

Borarcauts lim x(ln(x—a)— In x)

X—»00

Bepmmnsr mupamuabl HaxomaTes B Toukax A(3,4,5) B(1,2,1) C(-2,-3,6) D(3,-6,-6). Berunciuts
00BbEM MUPaAMUJIBL.

1
Haiiti iponssojiyio Y = ( X+ 2)inx

Bbruuciuth 06beM nUpamMu/ibl, OrpaHUUEHHOHN MIIOCKOCThIO 2x - 3y + 62 - 12=0wu
KOOPJIMHATHBIMU TUIOCKOCTSIMH.

Haiitu npon3BoiHYIO EPBOTo NopsAaKa A1 QyHKIUH, 3aJJaHHON HEsIBHO tg(Xy) = Iny
X

o o X -1 z+1
Haiitn Touky mepecedeHuss NPsIMOM U IUIOCKOCTH . Yoo _z+2 y X+2y+3z-29=0

Haiitu mnpousBogHyro mnepBoro mnopsiaka s (GYHKUWH, 3aJaHHOM MapaMeTpU4ecKU:

1
X=—

t+1
y = 1

(t—1)°

Breraucnuts niomaab napauicjiorpaMmma, MOCTPOCHHOTO Ha BEKTOpaAX

a=27+k ub=1+2k
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CocTaBUTh ypaBHEHHME KacaTeIbHONU K KPUBOM X2 + 2x + 2y2 = 4 B TOUKE [1, ——j

2

Bbruucauts padoty cuisl F = {5, -3, 9} no nepemerenuio u3 A(3,4,-6) B B(2,6,5).
Haiitu 3HaueHHsT MPOM3BOAHOI BTOPOTro mopsaka GpyHKuu Y= arctg(2x+1) mpu x=-1.

Bprunciuth BETMUMHY MOMEHTA CHJIbI F ={—3,1, —9} npuiIoKeHHoH B A(6,-3,5) OTHOCHUTEITBLHO
B(9-5,-7).

B kakoii Touke KpuBOW y? = 4x3 KacaTelbHas MEePIeHIUKYIsIpHA K IpsiMoii x + 3y -1 =10 ...
bynyt nu xoMIiaHapHBI BEKTOPBL a =27 —3j +k , b = +4k , © =51 +2] —3K ...

Xy — Y/X =2, naiitu dy.

Haiitu Bekrop X, komwimHeapHbii Bekropy a ={1,2,-3} u yIOBICTBOPAIOIINI
ycinoBuio X-d =28

HccnenoBaTh Ha SKCTpeMyM QYHKIUIO Y = tgX — X B €€ 00JIaCTH OTpEICTICHNUS .

OO6pa3sytoT 1 Bektopsl & = {1,3} u b= {2, —1} 6a3uc... Ecnu n1a, To pa3noxuthk M0 HEMY BEKTOP

c = {4,-1)

. (3x+4Y
Brruncnutes lim
x>0l 3x -1

HpI/IBeCTI/I K KaHOHUYCCKOMY BUIOY YpaBHCHHUC KpHBOﬁ

6x% -18x - 4y - 24y = 14 m mocTpouTS ee.

Borarcauts lim

X—0 2X
Onpenenuts TUI U OCHOBHBIE XapaKTEPUCTUKN TOBEPXHOCTH 110 €€ YPaBHEHUIO 2x2 + 32
-8x-6y-4z = 11

sin x cos X
Kakoro pona pa3pbIBbl y QyHKIIMM y=—— U Yy =
X X

2 - 1 -
IMokasate, uro A-B#B-A, eciu A= , B=
1 2 -1 1

IIpn xakom BbIOOpe a (yHKUIUA

X+1, X</  OydeTr HENpPePLIBHOM...

3-ax?, x>1

[TocTpouts rpaduk.
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Haiitu BeICOTY Napajuienenumena, 1€ rpaHd OCHOBAHUM KOTOPOTO JIEKAT

Ha TUIOCKOCTIX 2x -2y +Z -1=0u2x-2y+2z+5=0

3x 5x

Brerauciouts |ime _—e
x>»  sin X

HaliTn BEMYUHY M HAIPaBJISIONINE COS MOMEHTA CUJIbl F = {3, 4, —2} , IPHJIOKEHHOM B A(2,-1,-2),

OTHOCHUTCJIbHO HadaJla KOOpJAHWHAT.

X%y
Beraucnuts lim ———
x> 5in? Xy

Hanummre ypaBHeHHE MIOCKOCTH, Mpoxoadiieil yepe3 Touky M(2;-1;3) u oTcekaromeld Ha ocsix
KOOpJMHAT paBHbIE OTPE3KH.

VYron noBopoTa ¢ MIKKBa 33/aH (QYHKIIHEH o(t)=t?+3t-5. Haiitu YIJIOBYIO CKOPOCTh (0 ILKWBA B
KOHIIE ISITOW CEKYH/IbI.

Kakas mnoBepxHOCTP 2-rO MOpsAAKa 3aJaHa  ypaBHEHUEM 2x? +2y? —57%2 +2x—15=0...

1 2
Uccnenosats n noctpouts rpaduk GyHKuMn y = — + x°.
X

Haiitu pacctosnue ot touku P(3,-4,-6) 10 miuockocTu, Npoxoasien

uepe3 M1 (-6,1,0), M2(7,-2,-1), M3(10,-7,0),

Haiiti acumnToTsl rpaduka QyHKIMU y = X’ 2_1
[IpuBectn ypaBHEHUS MPAMOMN 2X+y-z+1=0 x KAaHOHMYECKOMY BH]lY.
X+y+2z+1=0
a -2 3
[Ipu KakuX 3HAUEHUSX O CYIECTBYET Marpuia, ooparwas A=| -2 1 -3
2 7 5

Hanucate  ypaBHEHHE  MpPsIMOM, MEPNEHAUKYISIPHOW IUIOCKOCTH 2x -2y +Z-5=0wu
npoxosieit yepe3 A(4,3,-1). Haittu pacctosiaue ot A 10 3TOM TIIOCKOCTH.

(2x+1)
Beraucmure  lim-=-———.
x>o X743
IIpu xakom 3HaueHnu C npsmas {3x-2y+z+3=0 napaienbHa miockoctu 2X+y+Cz-2=0...
4x-3y+4z+1=0

HaiiTu KHHETHMYECKyI0O DSHEPrui0 Tela, JBWXKYIIEToCsd IO 3aKOHY S(t) =t? —4t*6 MOMEHT
BpeMeHu t= 3.
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Haiitu BbICOTY TeTpasapa ¢ BEpIIMHAMH B TOUKAX:
0(0,0,0), A(5,2,0), B(2,5,0), C(1,-2,4), onyiiennyto u3 C.

OmnpenenuTb MOPSAA0K MAIOCTH OTHOCUTEIBHO X TpU X — 0 OeCKOHEYHO Masioi
a(x) =v1-2x+x* —(1-X)

-1 2

-5 6

3 2
Pemnts Marpu4HOE ypaBHEHHE X'[S AJ:(

j . Pe3ynbrar npoBepurs.

Hccnenyiite Ha skcTpemyM GyHKuuio Y = XInx.
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