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Conep:xanue:

Ilenb 0OCBOSHUS TUCITUILIHHEL

IlepeyeHp NIaHUPYEMBIX PE3YIHTATOB OOYYCHHUS T10 AUCLHUILIAHE,
COOTHECEHHBIX C IJITAHUPYEMBIMHE Pe3yIbTaTaMH OCBOSHHUS 00pa30BaTeIbHOM
IPOrpamMMBbI

Mecto muciunmuss! B cTpykType OITOII GakanaBpuara

OOBeM IUCHUILIAHEI B 3a9€THBIX SIMHUIAX C YKa3aHHUEM KOJHYeCTBa
aKaJeMHUYECKUX, BBIIEIIEHHBIX Ha KOHTAKTHYIO paboTy o0ydJaromuxcs ¢
IIperroiaBaTesieM (110 TUIIaM y4eOHBIX 3aHSATHI) ¥ Ha CAMOCTOSTENILHYIO
paboTy 00yJaroIuXCst

CopepxaHue QUCHUILIUHEL, CTPYKTYPUPOBAHHOE IO pa3jiesiaM ¢ YKa3aHHeM
OTBEJICHHOI'O Ha HUX KOJMYECTBA aKaIEMHUUYECKUX YacOB U THUIIOB YYEOHBIX
3aHATUN

Pazniensl IUCHUIUINHEL M TPYAOEMKOCTE 110 THIIaM YYeOHBIX 3aHATHH U
paboTs!l 06yyaromerocs (B akaJeMUYECKIX Jacax)

Ounas Gopma oOyueHus

3aounas Gopma oOyueHus

ConeprxaHue TUCIUILTHHEL, CTPYKTYPUPOBAHHOE TI0 pa3aeiam
Copneprkanue JIEKIIUOHHBIX 3aHSITHI

Copneprxanue nabopaTOpHBIX 3aHATHIH

CopneprxkaHue MPaKTUIECKUX 3aHSITHI

[IepeueHb yueOHO-METOAUYECKOTO 0OECTICUSHHS NI CaMOCTOSITEIbHOR
paboTe 00yUAIOIUXCS 110 AUCITUTLIHHE

TeMBI KOHTPOJIBHBIX padoT

TeMBI KypCOBBIX IIPOEKTOB/KYPCOBBIX paboT

Meromuueckue yka3aHus It 00YJaIOIIUXCS IO OCBOSHHIO JUCIIUILTHHE
O6pa3zoBarenpHBIE TEXHOJIOTHA

Y4ebHO-MeToanYeCKOe M HH(POPMAIIOHHOE 00eCTIeYeHHE TUCIIUTUIHHEL
[TepedyeHs OCHOBHOM ¥ HOTIOJHUTEIBHON yUeOHOM JIHTEPATYPEI,
HEOOXOAUMOH IIUISI OCBOSHHUS TUCIIHILIHHEI

Ilepeuens HEOOXOAUMOrO JIUIEH3HOHHOTO U CBOOOIHO PACIPOCTPAHIEMOTO
[IPOrpaMMHOI0 OOECIIEYEeHHUs], B TOM YHCIIE OTE€UYECTBEHHOTO IPOU3BOJCTBA,
UCIIOJIB3YyEMOTO IIPH OCYIIECTBIEHHH 00pa30BaTEIBHOTO MpoLiecca Mo
TUCIIUILITHE

[lepeueHb COBpeMEHHBIX MPO(hecCHOHANBHEIX a3 NaHHbBIX U
HH()OPMAIHOHHAIX CIIPABOYHBIX CHCTEM, TOCTYIHBIX O0YYArOIIMMCS [IPU
OCBOCHHH JTUCIIUILIHHBI

Onucanre MaTepUaNbHO-TEXHUIECKON 0a3bl, HEOOXOMUMOM IS
OCYIIECTBJICHUS 00Pa30BaTENBHOrO IIpoIiecca M0 JUCIIMITINHE
Oco6GeHHOCTH OpraHU3alyy 00YUEHHUS 110 AUCIUIUINHE Il HHBAIUIOB U JIMI]
C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHE 3I0POBBSI
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1. e ocBOEHUS AUCHUTLINHBI

Llenbio OCBOCHUS QUCHUIUIMHEI «MaTemMaTukay sBiseTcsi QOPMUPOBAHUE KOMIIETEHIIUN
o0yYaromerocss B COOTBETCTBUH ¢ TpeboBaHusMu DenepanbHOrO TOCYZapCTBEHHOTO
00pa3oBaTeIBHOr0 CTaHIapTa Bhicnero oOpa3oBaHus 1o HampasieHuto moarororku 08.03.01
«CTpOHTETHCTBOY.

2. IlepeyeHp TMJIAHHUPYEMBIX pe3yJAbTATOB OOydYeHHS] MO0 JUCHHUILIHHE
«MaTeMaTHKa», COOTHECEHHBIX € I[UIAHHPYEMBIMH  Pe3yJbTaTaAMH  OCBOEHHS
o0pa3oBaTeJbHON MPOrpaMMbI

B pesymprare OCBOCHHS IUCIUILIHHBI OOYHAIOUIMHCS JOJDKEH OBIANETDH CIIEIYIOITMMHI
KOMIIETEHIIUSIMHU

YK -2 - CrnocobeH onpenensTs Kpyr 3a1ayd B paMKax MOCTaBJIEHHON LM U BHIOMpATh
ONITUMAJBHBIE CIIOCOOBI MX PEUICHHUs, UCXOMS U3 JCHCTBYIOUIMX NPABOBBIX HOPM, UMEIOIIMXCS
PECYPCOB ¥ OTPaHUYCHUH.

OIIK — 1 - CnocobeH pemiath 3amaud TpOGECCHOHATLHON NESITEIHPHOCTH HAa OCHOBE
HCIIONIb30BAHUSI TEOPETHUYECKUX U IPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHHYECKUX HAyK, a
TaK)Ke MaTEMaTHYEeCKOro amapara.

B pe3yabTare OCBOCHHA JHCHUIIJIHHBbI oﬁyqamumﬁm JOJIZKEH OBJIAJETh
CIIEAYIHUMH pe3yjJbTaTaMUu 06yqemm MNo JUCHMUIIJINHE:

YK-2.6 CocTaBnenuve nocnenoBaTeIbHOCTH (AITOPUTMA) PEIICHHS 3aJa4H.
3HATh: METOJBI COCTABJICHUS IOCIENOBATENFHOCTH (AITOPUTMA) PEIIEHIS 3a/1a4H;
YMeThb: COCTABIISATh II0CIE0BATENHHOCTD (AJITOPUTM) PEIICHHUS 3a]auH;

HMeTh HaBBIKH: COCTABIIEHUS [TOCIE0BATEIHFHOCTH (AITOPUTMA) PEIICHUS 33 Ja4H.

OIIK-1.6 Pemenne WHXEHEPHBIX 3adad C IOMOUIBIO MaTEeMaTHUYECKOro ammapara
BEKTOPHOH anre0psl, aHATUTUIECKOH reOMETpHH.

3HATh: MaTeMaTHYECKUMU amnrmapar BeKTOpHOﬁ anre6pr>1, QHAJIUTUYECKOU TeoOMETpUUu U
MaTeMaTH4YCCKOro aHaliku3a,

YMETh: pPEIIaThb HHXXCHEPHBIC 3adadyd C IIOMOIIBIO MAaTeMaTHYECKOI'O aIllrapara BeKTOpHOfI
aJIl"€6pr, AHAITUTHYECKON TCOMCTPHUHN U MAaTEMATUYCCKOTI'O aHalln3a,

HMETb HABBLIKH: DPCUICHUA HWHXXCHCPHBIX 3adad C IIOMOINBIO MAaTeMaTH4YECKOIro arrmapara
BGKTOpHOfI a.nre6p51, AHATUTUYECKOU r€OMETPUH U MaTEMATHYCCKOI'0 aHaJIHA3a.

OIIK-1.7 Pemenue ypaBHEHHUH, ONMUCBHIBAIOIIUX OCHOBHBIE (PU3UUYECKUE IIPOIECCHI, C
IIpPUMEHEHUEM METOIOB IMHEHHOH anreGpsl 1 MaTeMaTHUECKOTrO aHAIN3a.

3HATH: METO/IBI JIMHENHOM anreGpbl ¥ MATEMATHYECKOTO aHAIM3A;

YMeThb: PEllaTh ypaBHEHUS, OIIMCHIBAIOIINE OCHOBHEIE (DU3NYECKHE IIPOLECCH], C IPUMEHEHUEM
METOJIOB JINHEHHON alreOpbl 1 MaTEMaTHYECKOrO aHAIU3a;

HMeTb HABBIKU: DEINCHUS yPaBHEHHMH, ONHCHIBAIOIINX OCHOBHBIE (H3UYECKHE IIPOLIECCHI, C
IIPUMEHEHHUEM METOIOB JIMHEHHOH anreOphl U MaTeMaTHYEeCKOr0 aHaIH3a.

OIIK-1.8 O6paboTka pacueTHBIX W OSKCIEPUMEHTAIBHBIX NAHHBIX BEPOSITHOCTHO-
CTaTUCTUYECKHIMU METOAMHU.

3HATb: OCHOBHBIE BCPOATHOCTHO-CTATHCTHUYCCKHE METOIbI O6pa6OTKI/I pPacdE€THBIX H
SKCIIEPpUMEHTANIbHBIX JAHHBIX,
YMETL: IIPOBOIUTH 06pa60TKy PaCYCTHBIX W OSKCICPUMCHTAIBHBIX MOaHHBIX BEPOATHOCTHO-
CTaTUCTHYCCKUMHU METOJaMU,
HMETh HAaABBIKH: O6pa6OTKI/I PaCHETHBIX W OJKCIECPUMEHTAJIBHBIX HOAHHBIX BEPOITHOCTHO-
CTaTUCTHYCCKUMH METOOAMU.



3. Mecto aucuuninnel B crpykrype OIIOII 6akanaBpunara

Jucrummiaa b1.0.07 «Matematukay peanu3yercs B pamkax Omoka 1 «/IMCIUIIIHHE
(Momymnu)» 00s3aTeNbHOM YacTH.

JucouniuHa 0(a3upyercss Ha 3HAHHSX, MOJYYEHHBIX B paMKax H3y4eHHUs
CJIeAYImMUX Jucnuiiie: «Maremarukay, « M HGopMaTHKay, H3y4yaeMbIX B CPEIHEH IIKOJIE.

4. O6beM OUCHMILIMHBI B 32a4YeTHBIX €eJHHHIAX € YKa3aHHEM KOJIMYecTBa
aKaJeMH4YeCKHX 4YacoB, BBbIJEJEHHbIX HAa KOHTaKTHYI0 pabory ol0y4yaommuxcs C
npenofasareseM (Mo THNAM Y4YeOHBIX 3aHATHH) M Ha CaMOCTOSITEJLHYH padoTy

o0y4Jaromuxcst

Popma 00ydeHHs

Ounasn

3aouHas

TpynoeMKoOCThb B 3a4€THBIX
eIHMHHIAX:

1 cemecTp — 5 3.€;
2 cemecTp — 5 3.¢.
Beero - 10 3.e.

1 cemectp — 5 3.€.;
2 cemecTp — S 3.€.
Bcero - 10 3.e.

Jexuuu (JI)

1 cemectp — 34 yaca;
2 cemectp —34 yaca.
Bcero - 68 yacos

1 cemectp — 10 yacos;
2 cemectp — 6 4acos.
Bcero - 16 uacos

JlaGopatopHsie 3aHsTHs (JI3)

1 cemecTp — 18 uacos;
2 cemectp — 18 uacos.
Bcero - 36 yacoB

1 cemecTp — 4 yaca;
2 cemecTp — 4 yaca.
BCEro - 8 yacos

[paxtrueckue 3anatus (I113)

1 cemectp — 16 yacos;
2 cemectp — 16 yacos.
Bcero - 32 yaca

1 cemecTp — 8 uacog;
2 cemecTp —4 yaca.
Bcero - 12 yacoB

CamocrosTenbHas pabora (CP)

1 cemectp — 112 yacos;
2 cemectp — 112 gacos.
Bcero - 224 yaca

1 cemectp — 158 uacos;
2 cemectp — 166 yacos.
Bcero - 324 yaca

dopma TeKyImero KOHTPOJIs:

KonrponbHas pabora Nel cemectp — 1 cemecTp — 1
KonTtponbHas pabora Ne2 cemectp — 1 cemectp — 1
KonrposbHas pabora Ne3 cemecTp — 2 cemecTp — 2
KontponbHas pabora Ne4d cemecTp — 2 cemMecTp — 2
Popma NPoMeKYTOYHOI aTTeCTANHHU:

cemecTp — | cemecTp — |
OK3aMeHbl P p

cemecTp — 2 cemecTp — 2

Y4eOHbIM NAAHOM Y4eOHbIM NILAHOM
3auer

He npedycMompeHsl

He npedycmompeHbl

3a4eT ¢ OLIEHKOU

VUeOHbIM NIAHOM

He npedycmMompensl

Y4eOHbIM NIIAHOM
He npedycmomperbsl

Kypcogas pabora

Y4ebOHbIM NAAHOM

He npedycmompeHsl

YUueOHbIM NILAHOM
He npedycmompeHrbsl

Kypcogroii npoekt

Y4eOHbIM NAaHOM

He npedycmMompeHtbsl

Y4eOHbIM NIAHOM
He npedycmompeHpl




5. CopepxkaHue JUCHUNIMHBI,

CTPYKTYpHpPOBAHHOC 110 pasgejaM ¢ YKasaHHueM OTBECIACHHOI'O

AKAJACMHYCCKHX YaCOB U THIIOB yqe61{blx 3aHSITHHA

Ha HHX KoOJH4YEeCTBaA

S.1. Pazpesibl AUCHUIIMHBI H TPYI0€MKOCTH 110 THIAM Y4eOHBIX 3aHATHIT M pa6oThI 00y4aomuxcst (B aKaJeMHYECKHX 4ACaX)

5.1.1. Ounast popma o0yuenust

Pacnpenesnenne TpygoemMkocT pasjesa (B

@
Paspen pucuunianHbl. § 52( = yacax) o THIaM y4eOHBIX 3aHATHIT U Ropwa TeRyImEro
Ne i 3) KOHTPOJIA U
(no cemecmpam) o Q padoThI 00yYAKOHXCSI "
n/n °© o = IPOMEKYTOYHOH
T ) KOHTAKTHAsI
5 = @) I 13 3 Ccp aTTrecTaluu
1 2 3 4 N 6 8 9
1. Pazgen 1. JIuneiinas u BeKTOpHast 50 1 3 g 4 30
anredpa
2 Paznen 2. Aganuruueckast
T€OMETPHUSI 36 1 6 . 4 26 K/pa6. Nel
3. Pasnen 3. KoMIuieKCHBIN aHaIu3 14 1 2 - 2 10 K/pa6. Ne2
Dx3amMeH
4, Paspgen 4. Beenenue B aHaius 18 1 4 2 2 10
5. Paznen 5. luddepenuunansuoe 62 1 14 3 4 36
HCUHCIICHUE
6. Paznen 6. uTerpansuoe 46 5 10 6 4 %6
HCUHCIICHUE
7. Paznen 7. KpaTHbie uHTErpasInl 19 2 1 - 1 17
8. Paznen 8. KpuBonuueineie
HHTETpaJIbl 12 2 1 i 1 17 K/pab. Ne3
9, Paznen 9. Jluddepenuuansupie 40 ) 12 4 P 20 K/pab. Ned
ypaBHEHHUs OK3aMeH
10. | Pazmen 10. Psaapr 40 2 8 8 4 20
11. | Pasmen 11. Teopus BeposiTHOCTEH.
DJeMEeHThl MaTeMaTHYECKOM 16 ) 2 - 2 12
CTATHCTHKH.
Uroro: 360 68 36 32 224




5.1.2. 3aouHas popma obyueHust

@ Pacnpenesnenne TpynoeMkocT pasaena (B .
o = a " ®opma nNpoMeKyTOUHOMH
Pazgen pucuuniidebl. 9 v = yacax) o BHIaM Y4eOHbIX 3aHSATHI 1
Ne g = 3) 6 6 aTTecTAUMH U TEKYIIero
i (no cemecmpam) s 8 g patoThl 00YYAIOIMINXCS B
8 @ 8 KOHTAKTHAas CP
@ = J JI3 3
) 2 3 4 6 1 8 9
1. Pazpnen 1. JIuneitHas u BekTopHast 45 1 5 5 5 39
anrebpa
9 Pasnen 2. AHanuTHYECKast
— 38 1 2 2 4 K/pa6. Nel
3. Pasnen 3. KoMIuIekcHBIN aHaIn3 22 1 2 - 1 19 Kép a0. Ne2
4, Paznen 4. Beenenue B ananus 23 1 2 1 1 19 K3aMeH
5. Paznen 5. ludpdepennuansuoe 59 1 5 | ) 47
HCYHCIICHHE
6. Paznen 6. MaTerpansHoe 18 5 | | 1 35
HCYMCIICHUE
7. Pazpen 7. KpaTHble HHTErpasibl 23 2 1 - 0,5 21.5
8. Paznen 8. KpuBonuneiinbie 3 ) ] i 0.5 215 )
HHTErPaJIbl K/pa6. Ne3
9. Paznen 9. JTluddepenumanpabe 13 5 | ) | 34 K/pa6. Ned
ypaBHEHUS JK3aMeH
10. | Pazgen 10. Paapr 37 2 ] 1 0,5 34,5
11. | Pazgen 11. Teopus BeposiTHOCTEN.
DJIEeMEHTHI MaTeMaTHYCCKOU 21 g 1 - 0,5 19,5
CTATUCTHUKH.
Uroro: 360 16 8 12 324




5.2. Copep:xaHnue JUCHUIIUHBI, CTPYKTYPUPOBAHHOE [0 pa3aejam

5.2.1. Conep:xanne JeKIHOHHBIX 3aAHATHH

HaunmenoBanue

Ne Copep:xkanue
pasjeja THCHUILIHHBI

1. |Paznen 1. Jlunetinas u | MaTpunel. YMHOXEHHE MaTpHIl. MUHOPEI U alirebpanyeckue
BEKTOpHas anredpa JIOTIONHEHHUs. PaHr wmarpumel. BekTopHOE NpPOCTPaHCTRO.

Bazuc. JluneiiHas 3aBUCUMOCTH BeKTOpOB. CoOCTBEHHBIE
3HAUeHHUsS U COOCTBEHHBIE BEKTOPHI MaTpuilbl. JIuHeitHoe
IIPOCTPAHCTBO.

2. |Pazgen 2. CkanspHOE, BEKTODHOE M CMEIIaHHOE MPOU3BEICHUE
AHaTUTHYECKast BekTopoB. IlomsipHas cucrema koopauHaT. Ilmockocts u
reOMETPUS npsivast B mpocTpaHcTBe. OOmiass Teopuss KPUBBIX BTOPOIO

nopsigka. KaHoHuueckoe U MapaMeTpUyecKOoe ypaBHEHHS.
[ToBepxHOCTH BTOpOTO MOpsiika. MeTo ceueHu .

3. |Pazmen 3. KommekcHsrit | Anrebpa ¥ KOMIUIEKCHBIM —aHanu3. bunom HeroroHa.

AQHaIN3 Tpeyronsuuk [lackans. Coderanus. KomrekcHeie yucna u
JIedcTBUs  Hax  HUMM B anreOpauueckod  dopwme.
['eomeTpuyeckass uHTepnperanus. @Dopmyna  Diinepa.
®opmyna Myaspa.

4. |Paznen 4. Beenenue B [lomatue Qynxnuu. Yucnopas MOCIEIOBATENILHOCTE H €€
AHATN3 npenen. Ilpenen  @ynkumu. bBeckoHeyHO Maible U

beckoneyno Oonpuue GyHKUUU. OIHOCTOPOHHHUE IPENebl.
HenpeprIBHOCTE U TOUKH pa3phIBa.

5. |Pasmen 5. IIpousBonHas.  IIpomsBopHBlE  CIIOXKHOHW,  0OpaTHOM,
Tuddepernuansaoe napamMeTpUIeCcKon ¢byuxiuit. [Ipou3BOJHEIE  BBICIIHX
MCYHCIICHUE NOpsAKOB. DKCTpeMyMel. Teopemer ®epma, Posus, Jlarpamka.

[IpaBuiio Jlonurans. OyHKIUH HECKOIBKUX [IEPEMEHHBIX.

6. [Pazmen 6. Unterpansuoe | [lepooOpazHasi. Heonpenenennsrit UHTErpal.

HCYKCIICHHE Wnrerpupopanue METOJIOM 3aMEHBI IIEpEMEHHOM,
MHTETPUPOBAHUE 10 YACTSIM. VIHTerpupoBaHue paldOHATBHBIX
JIpobeH. Meton HEOIPeIEIEHHBIX KO3 PUITHEHTOB.
Onpenenennplit uHTerpan Pumana. CBoMCTBa OINpeneIEHHOIO
uHTerpaia. llmomans mimockux ¢uryp B JIEKapTOBOW U
NOJSIPHOM cucremax koopauHaTr. OOveM Ten BpalleHUs.
JimiHa  KpuBOM B TOJSIPHOM ~ CHCTEME  KOOpIMHAT.
HecoOctrennsie nnterpasl I, I pona.

7. [Paznen 4. Kpatusle JIBOWHOW HHTErpaj, CBOWCTBA U TI'EOMETPUYECKHM CMBICI.

WHTErPAJIbI O6nacte  mHTErpupoBaHHs.  AJTOPUTM  PacCTaHOBKH
NpENeNIoB  HHTErpupoBaHus.  J[BOWHOM  wHTerpan B
JIEKapTOBBIX M IOJSIPHBIX KoopauHatax. OnupenenuTesb
SAxobu. Haxoxnenue mmomanu U o0béMa. Mexanudeckue
IPUJIOKEHHUS NBOMHOrO HHTerpana. TpolHbIe HHTErPaIbL.

8. [Pasmen 8. Kpusosnuneiinse HUHTETpaIbI I H II THUIIA.
KpHBOIMHEHHEIE Huddepennnansusie Gopmel. Popmyna Crokca. dopmyina
MHTETpajIbl ['puHa.




Paznen 9.
[TuddepenimansHbIe
YPaBHEHUS

Juddeperunanbuple  ypaBHEHHS IIEPBOrO IOpsiAKa U
BeICIIMX  TOpsinkoB.  Jluneitnple — muddepeHnnanbHbIe
ypaBHEHHS BTOPOro IOpsSAKa M N-r0 HOpsaka C
TIOCTOSTHHBIMU K03 HULIHEeHTaMHU. Cucremsl

I depeHIanbHbIX YPaBHEHUH.

10. |Pazzen 10. Psaner Heobxomumplif ¥ OOCTATOYHBIM TPU3HAKKA CXOJUMOCTH.
Wurerpaneubiil npusHak. [Tpusnak  JlamambGepa. [Ipusnak
Komu. IIpusnak JlelGuuna. OyHKIHOHATBHBIE PSABL. Psimsl
Dypsbe.

11. (Pazmen 11. Teopus Teopembl  CNOXEHUS  BEPOSITHOCTEH  COBMECTHBIX U
BEPOSTHOCTEH. DJIEMEHTH]| HECOBMECTHEIX COOBITUH. Y CIOBHAS BEPOSITHOCTE. TeopeMsl
MaTeMaTH4YeCKOH YMHOXXEHHSI BEPOSTHOCTEH HE3aBHCHUMBIX K 3aBUCHMBIX
CTaTUCTUKH COOBITHIA. Qopmyna MONHOM BeposTHOCTH. Dopmyra

Baiieca. HavanpHble W LEHTpaJbHBIE MOMEHTHI CIIy4YaiHBIX
BEJTMYHH.
5.2.2. Copep:xkaHue JJabOpATOPHBIX 3aHATHIA
HaumenoBanue
Ne Copaep:xanue
pasaea QHCHHILINHbI

1. [Pazpmen 1. JIuneiinas u | JlaGopaTopras paboTta « OCHOBBI THHEWHOMN anreGpel».

BEKTOpHas anredpa JlabopatopHas paboTta «OnpeaeTuTeNd 1 UX CBOKCTBAY.
JlabopaTopHas pabota «Cucremsl JTMHEWHBIX
anreOpandeckux ypaBHEHUIY.

2. [Paznmen 4. Beenenue B JlabopartopHas paboTa «3anaun MaTeMaTHYECKOTO aHaTH3ay.
aHaIH3

3. |Pazmens. JIaGopaTopHas pabora «IIpon3BoiHas U ee BBIYUCIICHHEY.
[uddepernuansHoe Jlaboparopuass pabora «Vccnemomanue ~GyHKUMHE ©
HCUMCIICHUE IIOCTPOEHHUE TPaUKOBY.

JlaboparopHnas pabora « DyHKIMHE MHOTHX TIEPEMEHHBIX).

4. [Pazmen 6. UnTterpanshoe |JlabopaTopHas pabota «HTErprpoBaHuey.

HCUUCIICHUE JlaboparopHas pabota «HecoOcTBEeHHBIE HHTErPATTBIY.

5. [Pazmen 9. JlaBopatopHas pabora «JudepeHnnansHble ypaBHEHUS.
[uddepennmansabie
YPaBHEHUS

6. [Pazmen 10. Psasr JlabopatopHas pabota «Psmpr.

JlaGoparopHast pabota
Teitnopay.

«Paznoxenne ¢yHKIUE B psn




5.2.3. ConepxaHne NPaKTHYECKUX 3aHATHH

Haumenosanue
pa3aesia qTHCIUILIHHBI

Conep:xxanue

Paznen 1. Jlunetinas u
BEKTOpHas anredpa

Bxoanoe TecTHpoBaHUE 110 TUCHUILIAHE.
Matpuus! u neficTBus ¢ HUMH. BeryucieHue onpenenurenei
[I, Il u BelcluMX mOpsSAKOB Brryucnenue CcoOCTBEHHBIX

3HaYeHUH U COOCTBEHHBIX  BEKTOPOB  MAaTpHIIBL.
Jluaronamuzanusi MaTpPHIL.
Panr matpunel. Teopema Kponekepa-Kamemmu. Pemernwue

CHUCTEM JIMHEHHBIX ypaBHEHHH MeronoM [aycca. Pemenue
CHCTEM JIMHEHHBIX YPaBHEHMH U MATPUYHBIX ypaBHEHHM.
Paznoxenue BexkTopa mo 6asucy. Matpuia mnepexona.
Pemenne cucteM JIMHEWHBIX YpaBHEHHH [0 MPaBHILY
Kpamepa. Beruucienvue o0paTHON MaTpHIIBL.

Pasnen 2. Aganutudeckas
reOMETPUSI

Bekropa. CxansipHOe NpOU3BEIEHHE BEKTOPOB M  €ro
[PaKTHYEeCKOE IpUMEHeHHe. BekTopHoe u cMmemaHHoe
IpOM3BENEHHE BEKTOPOB. MoMeHThl. OO0beM MHpaMuIEL.
[Ipsimas Ha muockoctu. PaccTOSIHHMS OT TOUKM A0 MPSIMOIA.
[Inockocte B mpoctpaHcTBe.  HopMmanbHBIA — BEeKTOp,
pacCcTossHUS OT TOYKH OO0 IIockocTH. [lpsimas B
npocTtpancTBe.  Hampapmsrommu#  Bektop. JluHmm wm
[IOBEPXHOCTH BTOPOro IHopsiAka, OJmunc. [wunepbona.
[Tapabona. IlpuBeneHue NMHUH U TOBEPXHOCTEH BTOPOTO

W

Paznen 3. KoMiiekcHBIN
AHAIIN3

bunom Herotona. Tpeyronpuuk Ilackansa. Coyeranus.
Komnnexcusiit ananus. JleneHue u yMHOXKEHUE
KOMILUIEKCHBIX uncen. @opmyna Dittepa. opmyrna Myaspa.
V3BneueHue KOpHEH 7-01 CTEIIEHH.

Pasnen 4. Beenenue B
AHaIn3

IIpenensr [I0CJIEIOBATENLHOCTEN 151 GbyHKINH.
3ameuaTenpHble npenensl. [IpuMeHeHHe 3KBHUBAJIEHTHBIX H
OECKOHEUHO MallbIX K BBIUKCIICHHIO Ipejaenia. Beruucienwue
npenenos. OmnpeleneHHe HENPEPHIBHOCTH (GYHKIMH |
HaxO0XXJIEHUE €€ TOYEK pa3phIBa.

Pazmen 5.
[Tudbepernuansaoe
HCUMCIIEHHE

[IponzBonHas u guddeperuuan ¢GyHKIUU. YpaBHEHHE
kacaTesbHOM.  [lpubnuxennsle  BbrauciaeHus. Tabnuia
IIPOU3BOIHBIX. [IpOM3BOIHBIE MapaMETPUIECKUX U HESIBHBIX
bysxmmi. Ilpom3BomHble BBICHIMX MOPSIAKOB. I[IpaBuio
Jlonurans.  Bo3pactanume u  yObBaHme — (QYHKIHI.
OKCTpeMyMbI QYHKUUH. BBITYyKIOCTE, BOTHYTOCTE (DYHKIIHIA.
Acumnrotel. KpuBusHa xpuBoi. YacTHbIE NPOU3BOMIHEIE.
[Monusit muddepenunan GyHKUUU C ABYMS apryMEHTaMHU.
[TpousBogHast CIOKHOW W HEABHOM GyHKIMU. [ pagweHT
¢Qysxkuun. IlpousBomHas IO HANpPaBIECHHUIO. ODKCTPEMYM

Paznen 6. aTerpamsHoe
MICUHCIICHHE

Tabnuma wuHTErpamoB. MeTon HWHTErpUPOBAHHS —ITyTEM
noxaseneHus nox nuddepennnan MHTEerpupoBanue METOIOM
3aME€HBbl IIEPEMEHHON. MeTon HWHTErpupoBaHUS IO YaCTSIM.
WaTerpuposanue JIpOOHO-PALIMOHAJIbHBIX GyHKIMH.
MHTerpupoBaHre TPUTOHOMETPUYECKUX U TUIIEPOOTHUSCKUX
GynkuMH. VIHTerpupoBanue nppaluoOHATBHBIX QYHKIHA.
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7. |Pazpen 4. Kpatasle JIBOIfHOM MHTErpaj, ero CBOHCTBa, T€OMETPHUUECKHH CMBICII.
WMHTETPAJIBI O6nacte  MHTETPUPOBaHUS.  AJITOPUTM  PACCTAHOBKH
IpEeeIOB  MHTErpUpoBaHMs.  [IBOMHOM  uHTerpan B
JEKapTOBBIX M MOJSPHBIX KoopauHarax. OnpenenuTens
SAxobu. Qusuueckue NPUIOXNKEHUS IBOMHOrO HHTErpaia.
Quzpueckue NPUIOKEHUS TPOHHOro HHTerpana. TpoHHOM
HHTErpall B AEKapTOBBIX, LHJIMHIPUYECKUX U CHEPUYECKHX

KOOpAMHATAX.
8. [Pazmen 8. Kpusonureiinsie naterpaisl [ u Il tunos. Pabora cunsl.
Kpuponuneitase Juddepernuansusie hopmel. He3aBUCHMOCTh WHTErpajia OT
MHTETpaJIbl myty uHTerpupoBanus. ®opmymna Croxca. @opmyna ['puna.
9. [Pasmen 9. Huddepennuanpapie ypaBHEHUs IIEPBOro MOpsiika. MeTox
TuddepennuansHbe Bapuallud IOCTOSIHHOM u Meron bepHysum. YpaBHeHHS
YPaBHEHHS Bepuynmu, Jlarpamxa u Kiepo. uddepennuanbusie
YPaBHEHHUsSI BBICIIUX TOPsAKOB. JIMHEHHBIE ONHOPOIHEIE U
HEOJQHOpoAHble  nuddepeHnranpHble  ypaBHEHUS c
IIOCTOSIHHBIMH Ko3ppUIMEHTaMH. CucreMbl

T pepeHInaTbHBIX YpaBHEHUNA. MeTOo1 CBEACHHUS K OJJHOMY
ypaBHEHHIO. Pelienre MaTpUuHbIM METOOM.

10. [Pazmen 10. Pager Yucnoble PSIBL Omnpenenenue CXOOUMOCTHU
NOJIOXKATENBHBIX ~ PSJOB IO  IIPU3HAKaM  CpPaBHEHHS.
[Ipusnaxu [lanambepa, Komwu u uHTerpanbHble NpU3HAKH
JUI  TIOJIOKUTENBHBIX  PSIOB. 3HAKOIIEPEMEHHBIE  PSIIbIL.
AOCONIIOTHasE ¥ YCJIOBHAs CXOAMMOCTBH psioB. Ilpu3Hak
JleiiOHnua. @yHkuuoHanbHbEe psiAbl. O6MacTh CXOAUMOCTH
CTeeHHOro pspa. Tabnuua pspo Teinopa-MakiopeHa.
Paznoxenue Qynkuuii B psinsl Oypee.

11. [Pasgen 11. Teopus OneMeHTHl KOMOWHATOPHKH. 3amaydl Ha OmNpelelieHHe
BEPOATHOCTEH. DIIEMEHTHI | BeposiTHOCTH.  Dopmyna  bepuymmu.  IlpowsBomsinas
MaTeMaTH4IeCKOH Gynkuus. VYcioBHas BEpOSTHOCTh. Dopmyna MOTHOH
CTATUCTUKU BeposiTHOCTH, (opmyna baiteca. JluckpetHas ciydaitnas

BEJIMYHHA. bunoMuHanbHOE  pacrpeneleHue, 3aKoH

[Tyaccona. = HawampHbBle W  UEHTPAIbHBIE  MOMEHTEI
CllydyallHBIX BeNWYMH. HempepeiBHas ciydyaiiHas BelIWYHHA.
Hopmaneroe pacnpenenenue. CTaTHCTUYECKHE THIIOTE3BIL.
Kputepuii Ilupcona. Cucrema ABYX CIydailHBIX BETHUHH.
CMelnaHHBI MOMEHT, KO3 OUIIMEHT KOPPEJISIIHH.

5.2.4. IlepevyeHb y4eOGHO-METOAHYECKOr0 00ecneYeH s Al CAMOCTOSITE/b O
pabdoThI 00yYArOIIUXCH IO JUCIHIIHHE
Ounast popma o0yueHust

HaumenoBanue YyebHo-

No Conep:xanue
pasaena METOAUYECKOE
AU CHHUILIHHBI obecrieueHue

1 2 3 4

1. [Pazgmen 1. [ToaroroBka K NPaKTUYECKUM 3aHSITHSIM [0
JluneiiHas wu crenyromuM temam: «Martpunel u gevicteus ¢ | [1], [3], [S], [8],
BEKTOpHAs HuMH. Beraucnenue onpepenuteneit I I[ITwu | [10], [11], [13]
anreOpa BBICUIMX NOpAIKOB BrprumcieHne coOCTBEHHBIX
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3HaYeHUH U COOCTBEHHBIX BEKTOPOB MAaTpPHIIBI.
Juaronanusauus MaTpul. PaHr  MaTpHLBbL
Teopema Kponekepa-Kanennu. Pemenue cucrem
JUHEHHBIX  ypaBHEHHMH  MeromoMm [ aycca.
Pemenue cucreM JMHEHHBIX YpaBHEHUH U
MaTpHYHBIX ypaBHeHUH. PaznoxeHune BekTopa mo
6asucy. Martpuua nepexona. Pemenue cucrem
JUHEHHBIX YypaBHEHHMH 1o npasuiny Kpamepa.
Brruncnenue oOpatHOH MaTpHIIBL.»

IlonroroBka k KOHTponbHOH paboTe Nel.
ITonroroBka Kk UTOroBOMy TeCTHpOBaHHUIO Nel.
IToaroToBka K 9K3aMeHY.

Paznen 2.
IAHaTUTHUECKAS
TEOMEeTpHS

[lonroToBka K TPAKTHYECKHUM 3aHATHSIM II0
crenyromuM TeMaM: «CKalspHOe, BEeKTOpPHOE H
CMEIIaHHOE NpOoW3BeIeHUE BeKTOpoB. [lonspHas
cucreMa KkoopauHar. [lnmockocTs W mpsimas B
npoctpancTBe. Obmas Teopuss KpUBBIX BTOPOTO
nopsnka. KaHoHuueckoe U mapamMeTpUyecKoe
ypaBHeHUs. [loBepxHOCTH BTOPOro Mopsiaka.»
[ToaroroBka k KOHTpOJIbHOU pabore Nel.
[TonroToBKa K UTOrOBOMY TeCTUPOBaHHIO Nel.
IlonroroBka K 9K3aMeHy.

Paznen 3.
KoMITIEKCHBIH
aHaTn3

[TonroroBka K NPaKTUYECKHUM 3aHITHSIM IO
cienyromuMm — temaM:  «buHom  HproToHa.
Tpeyronpauk [Tackans. CoueraHnusl.
KommniexcHple umcna u OeHCTBHS HAl HAMH B
anreOpandeckoit  ¢opme. ['eomeTpuueckast
unTepnperanus. Dopmyna Oitnepa. Dopmyna
Myagpa.»

[TonrotoBka Kk KOHTPOIBHOM padoTe Nel.
IlonrotoBka k HUTOroBOMy TecTUpoBaHUIO Nel.
ITonroroBka K 9K3aMeHy.

Paznen 4.
Brenenue B
AHAIU3

[lonrotoBka K MPaKTHUECKUM 3aHATHAM 10
crenyromuM  Temam:  «llonstue  QyHKIuM.
YucnoBas MOCNENOBATENBHOCTE W €€ IMpeiell.
[Ipenenr ¢yukumu. bBeckoneyno Maible u
OECKOHEYHO OosbIIKe GyHKIHH.
OnHocTtopoHHHE mpenensl. HempepbIBHOCTH |
TOYKH Pa3pbIBa.»

ITonroroska Kk KOHTPOJIBHOM paboTe Nel.
IToaroroBka k UTOrOBOMY TECTHpPOBaHUIO Nel.
IlonroToBka K 3K3aMeHy.

[1], [31. [5], [8],
[10], [11], [13]

Paznen 5.
Jluddepenmmansa
0€ UCUUCIIEHUE

[TogroroBka K NpPaKTHYECKUM 3QHITUSAM IO
crenyromuM — teMaMm:  «lIpomsBomHas u
mubdeperman byHKIHH. YpaBHeHuE
KacaTesJbHOH.  [IpuOmbKkeHHBIE — BBIYHUCICHUS.
Tabnuna IIPOU3BOJHBIX. [TpousBonHbIe
napaMeTPHUeCKUX M HESBHBIX  (QYHKUHUH.
[IpousBonHBIe BBICHIMX MOPSAKOB. [IpaBuiio
Jlonurans. Bo3pacranue u yobiBaHue ()YHKIIHIA.
OKCTPEMyMBI byHKIHH. BrimykinocTs,
BOTHYTOCTh (QyHKUHMH. Acumnrtorsl. KpuBuzna

(1], [3] [6], [8],
[10], [11], [13]
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KpuBod. YactHble mpomsBonaHBIE.  [loNMHBIH

mabdepernman  QyHKIUA C  IByMS
aprymenTtamu.  [lpousBoaHas  CIOXHOH U
HESBHOM  (DYHKITHH. ['pamuent QyHKIUM.

[IpousBogHas MO HAMPaABICHHUIO. OKCTPEMYM
GYHKIMH IBYX IEPEMEHHBIX.»

[TogroroBka Kk KOHTPOJIBHOU pabote No 2.
[ToaroToBka Kk UTOrOBOMY TeCTHpOBaHUIO Nel.
[TonroToBKa K 9K3aMeHY.

Paznen 6.
HTerpaibHOe
VICUHCIICHUE

[logroToBka K MpPaKTHUUECKUM 3aHSATUSIM 10
cienyromuM TemaMm: «Tabnuia HHTErpajoB.
Meton HHTETpUpOBaHUS IIyTEM IMOABEACHHUS IO
mipdepeniman  MHTerpupoBaHHE — METOAOM
3aMEHBl NEpeMEeHHOU. MeTon HHTEeTpUpOBaAHUS
1o YaCTSIM. WuTerpupopanue IpoOHO-
panuoHanbHBEIX  (QyHKUMH. MHTerpmpoBanue
TPUTOHOMETPHUYECKUX U TUNEPOOTUYECKUX
byakuuid. VHTerpupoBaHWe WpPPALMOHAIBHBIX
byHKITHH.»

[ToaroroBka k KOHTPOIBHOU padote Ne3.
[ToaroroBka Kk HITOrOBOMY TECTHPOBaHUIO No2.
[loaroToBka K 3K3aMeHy.

Paznen 7.
Kpartusie
MHTETPaTbI

IlonrotroBka K @PakTUYECKUM 3aHSATHSIM IIO
cienyromuM — Temam:  «JIBOoMHOM  mHTerpai,
CBOMCTBA M TreoMmeTpruueckuii cmeici. OO6nacte
UHTEIPUPOBAHMs.  AJNMOPUTM  pacCTaHOBKH
IPENESIOB UHTErPUPOBaHUs. JIBORHON HHTErpas B
JEKapTOBBIX M MOJSPHBIX  KOOpJHWHATAX.
Omnpenenurens SAxobu. Haxoxnenne romamy u
06b&Ma. MexaHU9ecKHe MPUI0KEHHS TBOWHOTO
UHTEerpana. TpoiHbIe HHTErPabL. )

IlonroToBka k KOHTPONBHOH padoTe Ne3.
[loAroToBKa K UTOrOBOMY TECTHPOBAHMIO No2,
[ToaroToBKa K 3K3aMeHy.

Paznmen 8.
KpuBonuHelHbIE
MHTET PaITBI

[lonrotoBka K MPaKTUUECKUM 3aHATHSIM II0
CJIEIYIOIIAM TeMaM: «KpuBonuneitHeie
uHrerpansl | u Il tuma. Juddepennuanbane
dopmer. @opmyna Ctoxca. Dopmyia ['puna.»
ITonroroBka Kk KOHTPOJBHOH padoTe Ne3.
[IonroToBka Kk UTOTOBOMY TeCTUPOBaHHIO No2.
IlonroToBka K 9K3aMeHy.

(2], [4], [6], [9];
[12], [13]

Paznen 9.

Jud pepenmuanpa
bl€ YPaBHECHHUS

IlonrotoBka K NIPaKTUYECKUM 3aHSITHSAM 110
cienmyromuM — Temam:  «JluddepeHnnansHbe
ypaBHEHHs [IEPBOTO NOpsiika. MeTon BapHanuu
IIOCTOSHHOM ¥ MeTox bepHymmu. YpaBHeHUS

beprymnu, Jlarpansxa " Knepo.
Juddepennuaipaere YPaBHEHHUS BBICIIINX
IIOPSIKOB. JIuneltnee OJIHOpPOJTHBIE %4

HEOAHOpOAHBIE MU (depeHInaTbHbIE YPaBHEHUS
C TOCTOSHHBIMH Ko3(dunuentamu. CHCTEMBI
nudpepeHInaTbHBIX YpaBHEHUH. Meton
CBEICHMs] K OIHOMY ypaBHEHHK. PemieHue




MaTPUYHBIM METOJIOM.»
[TogroroBka K KOHTPOJIBHOH paboTe Ne3.
[ToaroroBka Kk UTOroBOMY TeCTUPOBaHUIO Ne2.
IToaroToBka K 3K3aMeHy.

10.

Pasznen 10. Psner

IlogrotoBka K MPaKTU4YCCKUM 3aHATHIM 110

CJICAYIOLIHUM TEMaM: «HucnoBele pAOBI.
OHpeHCHCHI/Ie CXOOUMOCTH IMOJIOKHUTEJIBHBIX
pAOO0B IO IIpHU3HAKaM CpaBHCHUS. HpI/I3HaKI/I

Hanambepa, Kowmm u wHTerpanbHble MpU3HAKU
JUIsL TIOJIOXKUTENIBHBIX DPSAOB. 3HAKOIIEpEMEHHBIE
psanel. AOGCOMIOTHas U yCIOBHAs CXOJUMOCTh
psnoB. Ilpusnax Jlefibauna. @yHKIMOHAIBHBIE
psanel. OGacTe CXOOMMOCTH CTENEHHOrO psja.
Tabnuna PSIOB Tetnopa-MaxknopeHa.
Paznoxenune pynkuuit B psaast Oypne.»
[lonroroBka k KOHTpoIBHOU padore Ne4.
[ToaroToBKa K 9K3aMeHy.

(2], [4], [7], [9],
[12], [13]

11.|Pasnen 11. Teopus| IloarotoBka K NpaKTHYECKMM 3aHATHAM IO
BEPOSITHOCTEH. CJIEIYIOLIUM TeMaM: «DJIEMEHTHI
DJIeMEHTHI KOMOMHATOpPUKH. 3aJadyd Ha  OMNpeJesieHue
MaTEMaTHYECKOH | BEpPOSITHOCTH. Dopmyiia Bepnymnu.
CTaTHCTHKH [TpousBonsimas byHKIHS. YenoBHast
BEPOSATHOCTh. (DopMmysa TMOJHOH BEpPOSITHOCTH,
¢opmyna baiteca. [luckperHas ciydvaitHas
BeIWYHHA.  DUHOMHHANBHOE paclpe/ieeHue, 21, [41, [7], [9]
3akoH Ilyaccona. HauanpHble W HEHTpalbHBIC ’[12]’ [13’] ’
MOMEHTHI CIy4YallHBIX BeNWYMH. HempepriBHAS ’
Cay4aiHas BEJIMYHUHA. Hopmanenoe
pacrpenenenie. CTaTUCTUYECKME  THMIIOTE3BL
Kpurepuii [lupcona. Cucrema QByX CIy4aifHBIX
BenuurH. CMeIIaHHBIE MOMEHT, KO3()QHUIHUEHT
KOPPEJISILIUN. )
[TonroroBka Kk KOHTpOJIBHOH pabote Ne4.
[ToAroToBKa K 9K3aMeHy.
3aounas ¢popma o0yueHHUsI
HaumenoBanue VYyebno-
Ne Coaep:xanue
pazaena METOIUYECKOE
AHCHUNIHHBI obecrieueHue
1 2 3 4
l. [Pazmen 1. IlogroroBka K IPaKkTHYECKHM 3aHSATHIM 110
Jluneitas u CIENYIOIKMM TeMaM: «MaTpunsl u AEeUCTBUS C
BEKTOpHAS HuMHU. Brraucnenue onpenenwureneit 11, I u
anrebpa BBICIIUX TOpSAKOB Beruucnenue coOCTBEHHBIX

3HaYeHUH U COOCTBEHHBIX BEKTOPOB MATPHIIBL.
Juaronanuszanus MaTpuil.

Panr martpunel. Teopema Kponexepa-Kamemnu.
Pemenne  cucreM  NTHHEWHBIX  ypaBHEHHI
MeronoMm ["aycca. Pemenue cucreM IHHEHHBIX
YpaBHEHUH U MaTpPUYHBIX YPABHEHUH.
PasznoxkeHue BekTopa mo 6Gasucy. Matpuia
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nepexona.  Pemenwe — cucTeM — JHHEHHBIX
ypaBHeHUH 1o mpaBmiy Kpamepa. Brraucienune
00paTHON MaTpHLEL»

[TonroroBka k KOHTpoJIbHOH padoTe Nel.
[TogroroBka k UTOroBoMy TecTUpoBaHuUIO Nol.
[ToaroroBka K JK3aMeHy.

Paznen 2.
IAHaITUTHYECKAs
TEOMETPUS

IlonroroBka K MPakTHYECKUM 3aHATUSM IO
CJIEIyIOIIMM TeMaM:

«CxansgpHOe,  BEKTOPHOE W  CMELIaHHOE
[IpOM3BENCHUE BEKTOpoB. IlomsipHas cucrtema
koopauHaT.  Ilmockocte W mpsmas B
npocTpa”cTee. OOmmias Teopusi KPUBBIX BTOPOTO
nopsaka. KaHoHumdeckoe W IapamMeTpU4ecKoe
ypaBHeHHUs. [ToBEpXHOCTH BTOPOTO MOPSIKA.»
[TonroroBka Kk KOHTPOJIBHOM padoTe Nel.
IloaroroBka Kk UTOroBOMy TecTHpOBaHMIO Nol.
IToaroToBKa K 9K3aMeHy.

(11, [3]. [5], [8],

[10], [11], [13]

Paznen 3.
KoMILIeKCHEBIH
AHaAIN3

IlonroroBka K TPaKTHYECKUM 3aHATHSM II0
CIIENYIOUINM TEMaM:

«burom Hrerotona. Tpeyronpuuk [lackains.
Coueranus. KoMmIuiekcHble 4wcina U JIeHCTBUS
Hal HUMH B anreOpamyeckod  ¢opme.
['eomeTrpuyeckas  uHTeprnperauus. Dopmyna
Onnepa. ®opmyna Myaspa.»

[TonroroBka Kk KOHTPOJIBHOM padoTe Nel.
[TonroToBka K UTOrOBOMY TeCTUpOBaHMIO Nol.
[TonroToBka K 9K3aMeHy.

[11. [3]. [5]. [8],

[10], [11], [13]

Pasnen 4.
Beenenue B
AHaIu3

[loaroroBka K MNpaKTHYECKHM 3aHSITHUSIM 10
CJIEAYIOIINM TeMaM:

«IlonsiTue byHKIIH. Yucnosas
IIOCTIEIOBATEILHOCTE M ee Impenen. llpenen
Gynkuu. beckoHeyHO Manble U OECKOHEYHO
Gonbire GyHkuuu. OXHOCTOPOHHUE MpPENEIbI.
HenpepbIBHOCTD U TOUKH pa3phIBa.»

IlonroroBka k KOHTpoJbHOU paboTe Nel.
IlonroroBka k UTOroBOMY TeCTHpPOBaHHUIO Nel.
[TonroroBka K 9K3aMeHy.

Paznen 5.
Jluddepeniuansu
0€ UCUHUCIIEHUE

[TogroroBka K IPaKTHYCCKHUM 3aHATHUAM IIO

CJICOYIOIIHUM TEMaM:

«I[IpomsBomHas u muddepeHnman GyHKIUH.
VYpaBHeHue  kacarenbHOM.  [IpuOMMIKEHHBIE
BBIYHCIICHHUSL. Tabnuua IIPOM3BOIHBIX.

[Ipon3BosHEIE NApaMETPHUECKUX W HEABHBIX
bynkiuit. [Ipou3BOHBIE BBICHIMX OPSIAKOB.
[IpaBuno Jlonurtans. Bospactanue u yObiBanwue
byHkIui. JKeTpeMyMbl GYHKIUA. BBITYKIOCTS,
BOTHYTOCTb (QyHKIMH. AcumnTorsl. Kpupuzna
KpuBoM. YacTHele npou3BoaHBIE. [lomHBIH
mapdepeHimanr  GyHKIHH C  IByMS
aprymMeHTamu. [lpousBojmHas  CIOXHOW |
HESBHOM  (DYHKITHH. ['paguienT  QyHKUUH.
IIpousBonHas 1O HaNpaBleHUIO. ODKCTPEMYM

[11. [3], [6]. [8].

[10], [11], [13]
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GYHKIMH IBYX ITEPEMEHHBIX.»

[Toarotoska Kk KOHTPOJIBHOH paboTe Ne2.
IToaroroBka Kk UTOroBOMY TECTUPOBAHUIO Nel.
IToaroToBka K 9K3aMeHy.

Paznen 6.
HaTerpansaoe
HCUUCIICHUE

[lonroroBka K WPaKTUYECKUM 3aHATHSIM IO
CJIEIYIOIIAM TEMaM:

«Tabnuna uHTErpasioB. MeTox WHTErPUPOBAHUS
oyTeM  TnoAsefeHuss mox  auddepeHnnan
WuTerpupoBanie METOIOM 3aMEHBI IIEPEMEHHOM.
Meron HMHTETPUPOBAHUS o Y4acTsIM.
WuTerpupoBanue IpOOHO-pallMOHATBHBIX
GbyHKIHH. WuTerpuposanue
TPUTOHOMETPHYECKHX W THIIEpOOTHYECKUX
¢yuknuii. VHTerpupoBaHue HppaLHOHATBHBIX
GbyHKIHH.»

IlonroroBka k KOHTPOJIBHOM paboTe Ne3.
IloAroTOoBKa K UTOrOBOMY TECTHPOBAHHIO No2.
[TonroToBka K 9K3aMeHy.

[[11, [3], [6], [8],
[10], [11], [13]

Paznen 7.
KpaTHble
MHTETpajIbl

[lonroroBka K MPakTUYECKUM
CIIEYIOLIMM TeMaM:

«JIBOMtHOK UHTErpal,
reOMETPUYECKHH CMBICIL. Obacts
UHTETPUPOBAHUSA.  AJTFOPUTM  pPACCTAHOBKHU
[IPENEJIOB HHTETPUPOBaHUs. [[BOMHOM HHTETpal B
JIEKapTOBBIX M  MOJSPHBIX  KOOpJWHATAX.
Omnpenenutens Skobu. HaxoxxaeHue romanu u
00BpéMa. MexaHuuyecKue MPHJIOKEHHs TBOHHOIO
uHTerpaia. TpoHHble UHTETPAIIBL. »

[TonroroBka Kk KOHTpOIBHOU paboTe No3.
[TonroroBka k U'TOrOBOMY T€CTHPOBaHMIO No2.
[loAroToBKa K 9K3aMeHy.

3aHATHUSIM 11O

CBOMCTBA "

Paznen 8.
KpuBonuHelHbIE
MHTETPaJTBI

ITogrotoBka K NpPaKTHYECKUM
CJIEAYIOIIMM TEMaM:
«KpuBonuneiinele wuHTerpansl | u Il Tuma.
Huddepennuansusie popmel. Gopmyna Crokca.
®opwmyna ['puna.»

[TonroroBka Kk KOHTPOJIBHOH paboTe Ne3.
IloaroToBka K UTOrOBOMY TECTHPOBAHHUIO No2.
[ToaroroBka K 3K3aMeHy.

3aHATUAM 11O

Paznen 9.

Tuddepernuansu
ble YPaBHCHUS

IlogroroBka K NpPaKTHYECKUM 3aHATHAM TI0
CIIEYIOLINM TEMaM:

«Inpdepennranpible  ypaBHEHHsI  MEPBOTO
nopsizika. MeToa BapHalMy MOCTOSTHHOH U METO
Bepnynmu. Ypasuenus bepuymmu, Jlarpawxka u
Knepo. luddepennnansupie ypaBHEHUs! BBICIIAX
MOPSIIKOB. Jlunelinsle OJTHOPOIHEIE "
HEOQHOPOAHbBIE NU(pepeHInaTbHbIE YPaBHEHHUS
C TOCTOSHHBIMH Ko3pduiuentamu. CHCTEMBI
nubdepeHIaTbHBIX YPaBHEHUH. Meron
CBENEHUS K OJHOMY YypaBHeHHIO. Perienue
MaTpPUYHBIM METOJIOM.»

IToaroroBka K KOHTPOJIBHOM paboTe Ne3.
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[ToaroToBka K HTOrOBOMY TECTUPOBAHUIO No2.
[ToaroroBka K 5K3aMeHY.

10.

Paznmen 10. Paner

[TomroroBka K TIPaKTHYECKHUM 3aHATHSAM II0
CJIEAYIOUIMM TeMaM:

«YucnoBsle psanel. OmnpeneneHue CXOAUMOCTH
MOJIOXKUTENBHBIX ~ PSIIOB 110 IIpU3HAKaM
cpaBHenus. Ilpuznaku [lamambepa, Komu wu
WHTErpaibHbIE MPU3HAKU MJIS IIOJOXKUTEIbHBIX
PsIOB. 3HaKONEpeMEHHBIE psabl. AOGCONIOTHAS U
YCIOBHasE  CXOAMMOCTh  psinoB.  [Ipu3Hak
Jleitbruna. OyHkuuoHaNbHBIE psabl. Ob6nacTh
CXOOUMOCTH CTENEeHHOro psna. labnuna psioB
Tettnopa-Maxiopena. Paznoxenve (QyHkuuil B
psnbl Oypbe.»

ITonrotoBka Kk KOHTPOJIBHON paboTe Ned.
[ToAroToBKa K 3K3aMEHY.

[[2], [4], [7], [9],
[12], [13]

11.[Pasmen 11. Teopus| IToaroToBka K NpakTHYECKHM 3aHATHUSAM IO
BEPOSITHOCTEH. CIIEIyIOIIUM TeMaM:

JJIEMEHTHI «DOneMeHTsl ~ KOMOWMHATOpuKW.  3ajgaud  Ha

MaTeMaTHYeCcKol | omperaeneHue BeposiTHOCTH. @opmyrna BepHymu.

CTATUCTUKH [IpousBoasinas byHKIHs. YcnoBHas

BeposATHOCTE. Dopmyna IOJHOH BEpPOSITHOCTH,

dopmyna baileca. JluckperHas —ciydaitHas

BeNMYMHA.  buHOMHHaNBHOE pachpeseseHue,

3axoH Ilyaccona. HauanpHple M 1eHTpaiIbHBIC
MOMEHTBI CIy4alHBIX BEeNUWYMH. HempepbiBHAS
ClIy4aifHas BEJIMYMHA. Hopwmanbroe
pacnpenenesue. CTaTHCTHYECKHE  T'HIIOTE3BL
Kpurepuii [Iupcona. Cucrema ABYyX CIydalHBIX
BenuyuH. CMelaHHbIH MOMEHT, KO03(h(HIHEHT
KOPPEJISIITIH. »

[ToaroroBka k KOHTpOJIBHOU pabore Ne4.
IloAroToBKa K 9K3aMeHy.

5.2.5. TeMbI KOHTPOJIBHBIX PadoT
AHanuTH4YeCKasi TeOMETpUS U IuHelHas anredpa.
JludpepermnupoBanue.
Huterpuporanue. JJuddepeHnansbie ypaBHEHHUS.
Pane1. Teopus BeposTHOCTEN U MaTeMaTHYeCKasi CTATUCTHKA.

ol < ol

5.2.6. Tembl KypCOBBIX NPOEKTOB/ KYPCOBBLIX paldOT «y4eOHbIM NAAHOM He
npedycmompeHsLy.

6. MeTtogu4uecKre YKazaHust QJist 06yqaloumxcn 10 OCBOCHHIO JHCHHUITIHHBbI

Opraﬂmaunﬂ AEATECJIbHOCTH CTYJACHTA

Jexnus
B Xome NEKOUOHHBIX 3aHATHH HEOOXOOMMO BECTH KOHCIEKTHpPOBaHHE Yy4eOHOTrO
MaTepnana, o6pau1aTI> BHHUMAaAHHUEC Ha KaTeFOpI/II/I, (I)OpMYIII/IpOBKI/I, paCKprBa}OU_II/Ie

COIACPKKAHUE TEX HIIM HHBIX SIBIIEHUH H [IpOUECCOB, HAyY4YHBIC BBIBOObI U MNPAKTHYCCKHEC
PEKOMCHOAIMH. Heob6xomumo 3alaBaTh IIPEIIOAABATE/IIO YTOYHAIOMXE BOIIPOCHI C LEIBIO

17




YSCHEHHs TEOPETUYECKHUX ITOJIOXKEHMH, pa3pelleHus] CHOpHBIX curyanuil. [lenecoobpasHo

nopabaThIBaTh CBOM KOHCHEKT JIeKIMH, Jejlas B HEM COOTBETCTBYIOIIME 3allUCH H3

JUTEpaTyphl, PEKOMEHIOBAaHHOM IpernojaBaTeNieM W HPEedyCMOTPEHHOM  y4yeOHOH

IIpOrpaMMOoii.

IIpakTHyecKoe 3aHATHE

PaGora ¢ xoncnexkToMm nekiui. Ocoboe BHUMaHKUE IIPH 3TOM HEOOXOIHMMO OOpaTUTh Ha
COIEpKaHUE OCHOBHBIX IIOJIOXKEHHWHM U BBIBOJOB, YSICHEHHE IIPAKTHYECKOIO IIPHIIOKEHUS
paccMaTpUBaEMbIX TEOPETHYECKUX BOIPOCOB. PemieHuwe 3amad B COOTBETCTBHM C TEMOH
3aHSITUH.
JlaGopaTopHoe 3aHATHE

PaboTta B COOTBETCTBUU C METOOUYECKHUMH YKa3aHUS IO BBIIOJIHEHHIO J1ab0paTOPHBIX
paborT.
CamocrosiTeJbHAs paboTa

CamocrosarensHas paboTa CTy/I€HTa HaJ YCBOCHHEM y4eOHOro maTepuaia 1o ydebHOMH
JUCLHUIIIIMHE MOXET BBIIOJIHATHCS B IMOMEIIECHUSAX ISl CAMOCTOSITEIbHON PabOTHI TakXe B
JoMamHUX ycnoBusX. CopepxaHHe CaMOCTOSITENbHOM paboThl CTyIEHTa OINpenesseTcs
y4eOHOH IporpaMMOW OUCHUIUIMHBI, METONWYECKUMH MaTepualiaMi, 3aJaHusIMH H
yKa3aHHUsIMU [IpernogaBaTersl.

CamocrostenpHas padoTa B ayJUTOPHOE BPEMS MOXKET BKITFOUATh:

pelIeHNe 3a1aY;
BBIIIOJIHEHHE KOHTPOJIBHEIX padoT;
paboTy co CrIpaBOYHON M METOJUIECKOU JTUTEPATYPOU;

— y4acTue B TECTUPOBAHUHU U JIp.

CamocrosiTenbHas paboTa BO BHEAYTUTOPHOE BPEMSI MOXKET COCTOSITh H3:

— IIOBTOPEHHE JIEKIIMOHHOTO MaTepHaa;

— IIOATOTOBKH K IIPAKTHYECKHUM 3aHITUSIM;

— H3y4CHHS Y4eOHOHU M HAyIHOM! JIUTEpaTyphI;

— peLIeHHUs 3a7a4, BBIJAHHBIX Ha IPAKTUYECKUX 3aHSITHUIX,

— IIOATOTOBKH K KOHTPOJIBHBIM pad0TaM, TECTUPOBAHHUIO U T.1.;

— BBIIEJICHHE Haubolee CIOXHBIX M MNpOOJNEMHBIX BOIMPOCOB [0 H3y4aeMo# TeMme,
IONTyYE€HHE PA3bICHEHUN M PEKOMEHIAIWM IO JaHHBIM BOIIPOCAM C IIPEIOaBaTe ISIMU
Kaeapsl Ha UX €XEHEACTbHBIX KOHCYIbTAIHSIX.

— IPOBEJEHHE CAMOKOHTPOJIS IIyTEM OTBETOB Ha BOIPOCH TEKYIIEr0 KOHTPOJS 3HAHHUH,
pElIEHUs IPENCTaBIEHHBIX B Y4YeOHO-METOAMUYECKHX Marepuanax kKadeapbl 3amad u
TECTOB.

KonTpoanHas pa6ora

ITpaxTHueckas 4YacThb KOHTPOJBHOH pabOThI BBINONHAETCS I10 YCTAHOBIEHHBIM
BapMaHTaM C HCIOJB30BAHHUEM IIPAKTUYECKMX MATEpUANIOB, MOJYyYEHHBIX HA MPAKTHYECKHX
3aHATHAX. K KaXIol Teme KOHTpONBHOM pabOThl PEKOMEHAYETCsl IPUMEPHBIA IepeyYeHb
OCHOBHBIX BOIIPOCOB, CIIMCOK HEOOXOAUMOH nuTepaTypsl. HE0OX0MUMO U3YUUTE TUTEPATYPY,
PEKOMEHIYEMYIO JUI BBIIOJHEHHsS KOHTPOJIBHON paboThl. MHCTPYKIHS IO BBIIOJHEHHIO
KOHTPOJIbHOM pabOTh! HAXOJUTCS B METOIMUECKUX MaTepuaiax 1o JUCHHUILIMHE,
IToaroToBKa K 3K3aMeHy

IToaroToBka CTyIEHTOB K 3K3aMEHY BKIIFOUAET TPU CTaIMK:

— CaMoCTosATENbHas paboTa B TeYeHHE Y4eOHOro roja (cemecTpa);

— HEIMOCPEACTBEHHAs IIOJANOTOBKA B JHH, IPENLIECTRBYIOIHE 3K3aMEHY;

— TIOJArOTOBKA K OTBETY Ha BOIIPOCHL, COAEPIKAIIHeECs B OUeTe.

|

7. O0pa3zoBaTeIbHbIE TEXHOJOTHH
Ilepeyens 06pa3oBaTEIBEHBIX TEXHONOTHHN, HCIONB3YEMBIX TP U3YYEHUM JUCIHIIIAHEI
«MaremaTukay.
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Tpannunonﬂme O6pa3OBaTeﬂLHble TEXHOJOTIUH

Jucnummmaa «MarteMaTukay I[POBOAATCS € HCIOJIB30BAHUEM  TPAOULIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH OpPHEHTUPYIOIIUXCS Ha OpraHu3alnui 00pa3zoBaTelbHOIO
poliecca, MPEeAroaraollyo MNpsSMYI0 TPAHCISILKIO 3HAHUH OT IPErnojaBaTels K CTYINCHTY
(mpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTENbHO-ULTIOCTPATUBHBIX METOIOB O0Y4YeHHUS), yueOHas
JEATeIbHOCTh CTYACHTa HOCUT B TaKMX YCIOBHSX, KaK IPaBUIIO, PENPOLYKTHBHBIM XapakTep.
@opMBl yueOHBIX 3aHATUN MO MUCHMIUIHHE «MaTeMaTHKay C UCHOJIb30BAHHEM TPaIUIIMOHHBIX
TEXHOJIOTUH:

Jlexmust — TOCJIENOBATENBHOE H3JIOKEHWE MaTephaja B JUCIHUILIHHAPHON JIOTHKE,
OCYLIECTBIIEMOE IIPEUMYIIECTBEHHO BepOAIbHBIMU CpeACTBaMHU (MOHOJIOT IIPETIOIaBaTels).

[TpakTHueckoe 3aHATHE — 3aHSATHE, IIOCBSIIICHHOE OCBOCHUIO KOHKDPETHBIX YMEHHUH H
HaBBIKOB I10 IIPEII0KEHHOMY aJITOPUTMY.

JlabopaTopHble 3aHITHS — OpraHuzanus y4eOHOW paboThl ¢ HH()OPMAITMOHHBIME
00BeKTaMu, S9KCIEpUMEHTAIbHAST paboTa ¢ aHAJIOTOBBIME MOJIENIIME peaTbHBIX 00BEKTOB.

I/IHTepal(TI/IBHLIC TEXHOJOIHH

[Io mucrunnune «MareMaTukay JEKIHOHHBIE 3aHSTHS MPOBOISATCS C UCIOJIB30BAHHEM
CJIEYIOLIUX UHTEPAKTUBHBIX TeXHOJIOTHIHA:

Jlexnus-BU3yaIU3alus - IIPEACTABNISIET COOON BU3YaIbHYIO (OpMY TOTaYH JIEKIIMOHHOTO
marepuana cpeactBaMu TCO umu ayIHOBHACOTEXHHUKH (BHACO-JEKIHS). UTeHNHE TaKo#i JIeKIuu
CBOJMUTCSL K Pa3BEPHYTOMY WIIM KPAaTKOMY KOMMEHTHPOBAHUIO MPOCMATPUBACMBIX BH3YalIbHBIX
MaTepHaloB (B Buae cxeMm, Tabmum, rpados, rpadukos, momenei). JIeKIus-BU3yaTH3aAIHS
[IOMOTaeT CTyIEHTaM INpeoO0pa3oBhIBATh JIEKIIMOHHBIA MaTepHall B BU3YAJIBHYIO (GOpMY, UYTO
CIIOCOOCTBYET (POPMUPOBAHUIO Y HUX MPOPECCHOHATHFHOTO MBIIIUICHHUS 3a CUET CHCTEMATH3alluN
1 BBIIEJIEHUS] HAau0O0JIee 3HAUNMEBIX, CYLI[ECTBEHHBIX 3JIEMEHTOB.

ITo mucnunmuae «MaTemaTukay J1abopaTOpHbIE W MPAKTHUYECKUE 3aHSTHS MPOBOAATCS C
HCII0JIb30BAaHUEM CIIEIYIOITUX HHTEPAKTHBHBIX TEXHOIOTHIA:

Pabora B MaibIX rpynmnax — 3TO OJHA U3 CaMbIX MOMYJSPHBIX CTpAaTErdi, Tak Kak OHa
JaeT BceM oOydarommuMmcs (B TOM YHCIE M CTECHHTENBHBIM) BO3MOXHOCTH Y4acTBOBAaThH B
paboTe, MPaKTUKOBATh HABBIKH COTPYIHHYECTBA, MEXIMYHOCTHOrO OOLIeHHs (B YaCTHOCTH,
YMEHHE aKTHBHO CJyllaTh, BbIpaOaThIBaTh o00Ilee MHEHWE, pa3peliaTh BO3HWKAIOIIME
pasHoriacus). Bee 310 yacTo ObIBaeT HEBO3MOYKHO B GOJIBILIOM KOJIEKTHBE.

8. quﬁno-MeTounqecxoe U nmbopMaunomme obecrnevyeHune QUCHUILIHHBI

8.1. IlepedyeHr OCHOBHOW ¥ [JOMOJHUTEIbLHONH Yy4eOHOW JHUTEPATYPbI,
Heo0X0oaMOI 115l 0CBOEHHS NHCIUTITHHBI
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@) OCHOBHAA yYebHaA Tumepamypa:

1. [anxo ILE. Breicimas mMaremaTuka B yNpaXHEHHSX M 3anadax B 2 4..yde. mocobue i
By30B /ILE. Jlamko, A.I'. TTomos, T.f. KoxesnukoBa.— M.: OOO «M3parensckuit nom
«OHHUKC 21 Bex»;000 «M3narensctBo «Mup u Obpazosanuey. —2005. —4.1.-303ctp

2. JHamko ILE. Beicimas maremaTtuka B yIpaKHEHHSX M 3aJadax B 2 4..yued. mocobue i

By30B /ILE. Jlanko, A.I'. Tlomos, T.5. KoxerHukoBa.—6 u3n., M.: OOO «/3garensckuit

nom «OHUKC 21 Bex»; OO0 «Uznarenscto «Mup u O6pazosanue». —2005. —4.2.416¢.

['ycak, A.A. Bricias matematuka: yueOuuk /A.A. I'ycak. —-Munck: TerpaCucremc, 2009. —

Tom 1. —544c. — 978-985-470-938-3. —[OnexTpoHHBI pecypc]Pexxum nocryma:

http://www.iprbookshop.ru/28059.html

4. Tycak, A.A. Bricmas matemaruka: yueOHuk /A.A. I'ycak. —-Munck: TerpaCucremc, 2009. —
Tom 2. —446 c. -978-985-470-939-0. —[OnextpoHHBIi pecypc]Pexum mocryma:
http://www.iprbookshop.ru/28060.html

(OS]

0) OononHumenvHaA y4eoHaa 1umepamypa:

5. byrpos, A. C. Beicmias maremaTuka: yyeOHUK B 3 T. 1 T. DJIeMEHTHI TUHEHHON anredpsl u
ananutugecko#t reomerpuu/ S.C. byrpos, C. M.Hukonbckuit. — M.: [Ipoda. —2003. —284 c.

6. Dbyrpos, 5. C. Bricmmas Maremartuka: yueOHHK B 3 T. 2 T. [uddepeHumuansHoe u
uHTerpansHoe ucuucienue/ S1.C. Byrpos, C. M.Hukonsckuii. — M.: JIpoda. — 2003. —509 c.

7. bByrpos, A. C. Beiciras matemaruka: yaeOHUK B 3 T. 3 T. JuddepeHunanbabie ypaBHEHHUS.
Kpataseie unrerpanst. Paasl/ S1.C. Byrpos, C. M.Hukonbckuit. — M.: [Ipoda. — 2003. -506 c.

8. Ilyuxos, H.I1. [IpuMmeHeHne MaTeMaTHUECKUX 3HAHUN B POPECCHOHATIBHON IesITe ThHOCTH.
[Tocobue mis camopasputus OGaxanaBpa: yuebHoe mocobue / H.IL. IlyukoB [m mp.]. —
Tam6oB: TamOoBCKUH rocynapCTBEHHBIH TexHudeckuil yHuBepcuter. —2012. —Hacts 1. —
97e. - 978-5-8265-1151-0. —[DnexTpoHHBIH pecypc]Pexxum JIOCTyTIA:
http://www.iprbookshop.ru/63892.html

9. [Ilyuxos, H.IL IIpumMeHeHHne MaTeMaTHYECKHX 3HAHWN B MPOYECCHOHATBLHOMN AeSTENBHOCTH.
ITocobue mns camopas3utust Oaxanaspa: yueOHoe mocobue / H.IL. IlyuxoB [u mp.]. —
Tam60B: TamOoBCKHI rOCYqapCTBEHHBINM TeXHUYeckuit yuuBepeuteT. — 2013, —Hacts 2. —65
B —978-5-8265-1186-2. —[DnexTpoHHBIH pecypc]Pexum JOCTyTa:
http://www.iprbookshop.ru/63893.html

10. Ily4xos, H.II. IIpumeHeHwe MaTeMaTHYECKUX 3HAHUM B TPOGECCHOHATBHON NEATENLHOCTH.
ITocobue mus camopa3Butus OakanaBpa: yuebHoe mocobue / H.IL Ilyuxos [u mp.]. —
TamboB: TamboBCKHI rocynapcTBeHHbIH TexHuYecKuil yauBepcuteT. — 2013, —Yacrpb 2. —65
€. —978-5-8265-1186-2. —[OnexTpoHHbTH pecypc] Pexum JOCTyTIa:
http://www.iprbookshop.ru/63893 .html

6) nepeueHs yHeOHO-MemoOU1eCKO20 00ecnedyeHus:

1. Xomomos IO.B., fxcy6aes K.[., Axciotruna W.B., Illyxmmua IO.A. YMII no
«MatemaTuke» (3. o. 1 «xypc). Actpaxanp. AWMCH.2015 r. - 254 c.
http://moodle.aucu.ru/course/index.php?categoryid=41

2. Xomnonos l0.B., SIxcy6aes K. JI., Akcrotuna W.B., Illykmuna I0.A. YMII no «MaremaTuke»
(3. 0. 2 Kypc). AcTpaxaHs. ANCHN.2015 L - 182 8
http://moodle.aucu.ru/course/index.php?categoryid=41

Axcrotura U.B. YMII no pucuuminuae «MartemaTika» Ui CTYJEHTOB OYHOM M 33a09HOM
dopmer oOydenus Hampapnerus/crenuaisHocTd 08.03.01 «CTpoUTensCTBOY. AcCTpaxaHsb.
AVICI.2015 r. — 47 c. http://moodle.aucu.ru/course/index.php?categoryid=41

|98}

8.2. IlepedeHp HeOOXOQMMOro JIMIEH3HOHHOTO ¥ CBOGOAHO PACIHPOCTPAHSIEMOIrO
OporpaMMHOro  obecrme4eHHs, B TOM YHCJIE€ OTE€YECTBEHHOI0  IPOM3BOACTBA,
HCIOJIb3yeMOro IIpH OCyLIeCTBJIEHHH 00pa30BaTeIbHOr0 Mmpolecca o JUCHHILIHHE
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1. 7-Zip GNU Ortxkpritoe munensuonHoe cornamenne GNU GeneralPublicLicense

Beccpogro

2. Office 365 Al Akanemuueckas moamucka. beccpouro.

3. Adobe Acrobat Reader DC. OtkpeiToe JmieH3noHHOe cornamenne GNU
GeneralPublicLicense.

4. Internet Explorer. IIpenocrasusiercs B pamkax Microsoft Azure Dev Tools for Teaching

5. Apache Open Office. Apache license 2.0 Beccpouno.

6. Google Chrome BecmiatHoe nporpaMmHoe obecriedenne. beccpodno

7. VLC media player GNU Lesser General Public License, version 2.1 or later.
beccpouno

8. Azure Dev Tools for Teaching [Tognucka JeiicteyeT mo 10.02.2021
9. Kaspersky Endpoint Security. Jlunensus neiicteyer mo 16.03.2022
10. MathcadEducation - UniversityEdition.

8.3. IlepeyeHr  coBpeMeHHBIX MNpPOPECCHOHANBLHLIX 043  JAHHBIX H
HH(OPMANMOHHBIX CINPABOYHBIX CHCTEM, NOCTYNHBIX O0yYarOmMMCSl NPH OCBOCHHH
AU CIUTLTHHBI

1. OnexrponHas uH(hopManroHHO-00pa3zoBaTeIbHAS cpena VYHuBepcurera:
(http://moodle.aucu.ru).

2. OneKTpOHHO-OHOIHOTEYHAS cucrema «YHUBEPCHUTETCKAS 6ubnuoTexay
(https://biblioclub.ru/).

3. OnextpoHHO-OubMHOTEYHAas cucTema «[PRbooksy (www.iprbookshop.ru).

4. Hayunas snexktponnas 6ubmmoreka (http://www.elibrary.ru/).

5. KosncynbranT + (http://www.consultant-urist.ru/).

9. Omnmcanue  MaTepHaJbLHO-TEXHHYECKOH  0a3bl,  HeoOXoQUMOW st
oCyImecTBJIeHHUsI 00pa30BaTEHLHOI0 MPOIECca MO AUCIHHILIHHE

HaumenoBanue crenuajabHbIX

Ne b i OcHaleHHOCTh CHEeNHAIbHBIX IOMEMEeHHI 1
IOMeIeHU I U OMelleHuit 1 - .
m\ . NOMEIeHHU JJI1 CAMOCTOSATEJIbHOH padoThI
CaMOCTOSITEJIbHOM PadoThI
.| VueOHBIe ayauTOpHH I Ne 204

IIPOBEACHUS YICOHBIX 3aHITHH: Kommnekt yuebHol mebenu.

CraroHapHbI MyJIbTUMEIUHHBIA KOMILIEKT.
414056, r. AcrtpaxaHp, yia. | JlocTym K HHGOPMAIIHOHHO —

Tarumesa, 18, TEJIEKOMM YHUKAITMOHHOU ceTr «VHTEepHEeTY.

aymutopuu Ne 204, 4, 207, 209; Ne 4
Kommexr ygeOHol mebenu.
414056, r. AcrpaxaHp, Y. | [lepeHOCHOM MyJIBTUMEIUNAHEIA KOMILIEKT.

Tatumesa, 22a, JlocTyn K HHQOPMALHOHHO —
ayguropuu Ne 202, 204, 205. TEJIEKOMMYHUKAIIMOHHOU ceTr «THTepHETY.
Ne 207

Kommnexr yue6HOH Mebemm.

KommnproTeps! - 16 mr.

CranuoHapHbI MyTbTHMEIUHHEIN KOMILIEKT.
Hoctyn x mHPOPMAITHOHHO —
TeJIEKOMMYHHUKAIIMOHHOM ceTr «VIHTepHeTY.

Ne 209
Kommext yueOHo# mebemnu.
Komnsroreps! - 16 mT.
CrainuoHapHbIi MyJIbTUMETURHBIN KOMILJIEKT.
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Joctym K #HGOPMAIMOHHO —
TEIeKOMMYHHKAIMOHHOM ceTH «VIHTEepHET.

Ne 202
Komrmuiekt yuebHoM Mebenu.
[lepeHOCHON MYJIBTUMEIUWHBIA KOMILIEKT
JocTtyn x “HQOPMAITHOHHO —
TEJIEKOMMYHUKAIMOHHON ceT «VHTepHeT»

Ne 204
Kommnnext yuebuoit mebemnu.
IlepeHOCHON MyJIBTUMEIUNHBIN KOMIIJIEKT
Joctyn k “HPOPMAITUOHHO —
TEJICKOMM YHUKaLMOHHON ceTu «MHTepHeT»

Ne 205
KommiekT yuebHOM MeOemn.
[lepeHocHON MyNBTUMEIUNAHBIN KOMILJIEKT
Hoctyn k uHGOPMAITUOHHO —
TEJIEKOMMYHUKaLMOHHON ceTu «HTepHeTY

2. | IlomenieHus Uil CaMOCTOSTENBHOM Ne 201

paboTBHI: Komnnext yue6HOM Mebenu.

Komnreroreps: — § miT.

414056, r. Actpaxanp, yi. | Jloctynm kK HH(GOPMAITHOHHO —

Tarumesa, 22a, TEJIEKOMMYHUKALlMOHHON ceTu «MHTepHeT.

ayauropuu Ne 201, 203; Ne 203

Kommnnexrt yueOHo! Mmebenu.

414056, r. Acrpaxasp, yi. | Kommsiorepsl — 8 mirT.

Tarumena Nel8 6, Jloctyn xk nHGOPMAITMOHHO —

6ubnuoTexa, YUTAITBHBIHN 3aJl. TEJIEeKOMMYHUKAHOHHON ceTH «HTepHeT.

OHO0JIHOTEKA, YHTAJBLHBIH 321,
Kommext yueGHOM Mebeu.
KomnsroTeps! - 4 mrT.
Hoctyn x uHQOPMAITHOHHO —
TEJIEKOMMYHHKAMOHHON ceTu «VMHTepHETY.

10.  OcoGenHocTH opraHu3auuH 00y4eHHst Mo aucuunInHe «MaremaTuka» JJst
HHBAJIUAOB M JIUI C OTPAHHYEHHBIMH BO3MOKHOCTSIMHU 30POBbS

Jia oOywaromuxcs W3 4ucia MHBAIUAOB U JIMI[ C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBbs Ha OCHOBAHHHY ITHCBMEHHOTO 3asBJIEHHUS TUCHHIUTHHA «MaTeMaTHKa» pealn3yercs ¢
Y4ETOM OCOOEHHOCTEH ICHXO(U3NYECKOTO pA3BUTHS, WHIUBUAYATbHBIX BO3MOXHOCTEH WU
COCTOSIHHS 370POBBS (ajiee — HHAUBHIYATBHBIX 0COOEHHOCTEH).

N
o




AHHOTALIHS
K pa0oueil mporpamMme AUCUHMIIHHBI «Mamemamuxay
10 HampaBJIeHUIO NOATOTOBKU 08.03. 01«Cmpoumeibcmeo,
HANPaBJICHHOCTD (MPODUIIB) «IKCHEPpMU3A U YPAGLEeHUE HEOBUICUMOCHIBIOY

Obugas mpyooemxocms oucyuniunvt cocmasinsiem 10 3auemnsix eounuy
Dopma npoMeIHCymoUHOU AMMeCayUN: IK3AMeH

Hensro yueOHOW muctmmianebl  «Mamemamuka»  sBisiercs  (popMmupoBaHue
KOMIETEHIIM  o0ydaromerocss B COOTBETCTBMH ¢  TpeOoBaHusmu  DenepanbHOro
rOCYAapCTBEHHOTO OOpa30BaTENbHOTO CTAHAAPTA BBICIIETO OOpa30OBaHMs 10 HAIPABIICHHIO
noarotoBku 08.03.01 «CtpoutenscTsoy.

YueOnas aucuunumuHa «Mamemamuxa» Bxogut B baok 1 AucuuniauHel (Moay.nn),
o0s3aTeIbHASL YaCTh. /7151 OCBOEHMS AMCLMUIUIMHBI HEOOXOAMMBI 3HAHUS, IMOJYYEHHBIC NpPU
U3YUYEHUH CIEAYIOLNX ITUCIMIUINH: «Martemartuka», «MHpopMaTukay, n3ydaeMsx B CpenHei
LIKOJIE.

Kpartkoe conep:kanue THCHHIINHBI:

Tema 1. BextopHast u nuHeiiHast anredpa;
Tema 2. AHanuTHueckas reoOMeTpus;

Tema 3. KoMmiaeKkcHBIN aHAIN3,

Tema 4. BBeneHnne B aHAIU3,

Tema 5. TuddepeHnmanbHoe HCHUCTEHNUE,
Tema 6. aTerpanbHoe HCUNUCIEHUE,

Tema 7. KpaTable unTerpasi,

Tema 8. KpusonuHelinble HHTErpaibl,

Tema 9. [luddepenmanpHpie ypaBHEHUS,
Tema 10. YUncnossie 1 PyHKIIMOHAIBHBIC PSIBL;
Tema 11. Teopus BeposiTHOCTEH. DJIEMEHTbl MATEMAaTHUECKON CTATUCTUKH.

3as. xadeapoit
Ve

/ T.B. XoMeHKO

). ©amunn

ILT.H., Ipodeccop

YHOHAN CTCDCHA, YHCHOC T8 HKe noUMTHCE H




JIucT BHECeHHS AONOJTHEHHH W H3MeHeHHH
B pa0o4yro nporpamMmy y4e0HOI JHCUHILTHHBI
«MaTtemMaTuka»

(HAMMEHOBAHUE THCLUILTHHBI)

Ha 2020 - 2021 y4yeOHbIii rog

Pabouas mporpamma nepecMOTpeHa Ha 3acemaHnu kadenpbl «CHCTEM aBTOMATU3UPOBAHHOTIO
MIPOEKTUPOBAHUS U MOJEIUPOBAHUS»,
npotokos Ne 8 ot 11 mapra 2020r

3as. xadeapoit

A.T.H., mpodeccop e S ' T.B. XoMeHKO

YHCHAN CICHCHE, YHCHOC I8aHME MOUMTHCE HO

Samunmn

B pabouyro nporpamMmy BHOCSITCS CIIEAYIOINE N3MEHEHUS:

1. B 0.8.2. BHECEHBI CAEAVIONIHE U3MEHEHUS:

8.2. Ilepeyenr HeOOXOOUMOTO JHMIIEH3MOHHOTO W CBOOOJHO PaCIPOCTPAHSIEMOTO
MPOrPaMMHOTO OOeCTeueHusi, B TOM HYHCJIEe OTEYECTBEHHOTO MPOU3BOJICTBA,
UCTIOJB3YEMOr0  TIPH  OCYLIECTBICHHM OOpa30oBaTENbHOrO  Ipolecca 0
AUCITUITIINHE

2. Office 365 Al

7. Office Pro Plus Russian OLPNL Academic Edition

CocraBurend U3MEHEHUH U TOIIOJHEHUIA!

JOLICHT, K.ILH. Axcrotuna U.B.
(3aHHMaeMan AONKHOCT, p
Y4EHAR CTEIEHE H YudHoe 3BAHMUE) ]
lMpeacenarens MKH 08.03.01 «CTpouTenbcTBO» HanpaBleHHOCTh (mpodnis) «IKcnepTrsa u
YTIpPaBJICHAE HEABHIKHUMOCTBION ).
K.T.H.. JIOUEHT ‘A//fz,{ / H.B.Kynuukosa
ydeHas CTereHb, YUYCHOE 3BaHNE .!Ll‘i’[‘fl‘ilk‘?- N.O. ©amunus

«11» mapra 2020r



PELIEH3UA
HA pa0o4yi0 MporpamMmy, OLEHOYHbIE H METOAHYECKHE MATEPHAJbI N0 THCHUILIHHE
«Mamemamurxa»

OIIOII BO no HanpaBJ/ieHHIO TOATOTOBKH
N0 HampaBJIeHNIO NOATOTOBKU 08.03.01 «Cmpoumenbcmeoy,
HANPaBJICHHOCTD (MPOUIIB) «IKCHEPpMU3A U YRPAGIEHUE HEOBUICUMOCHIBIO»
1o nmporpamMmme 0aKajnaspuara

B.M. CokonbckuMm (najee Mo TEKCTy PELEH3EHT), MPOBEIACHA peUeH3us paboueit
IIPOrpaMMbl, OLIEHOYHBIX M METOAMYECKHUX MAaTepuasoB MO AUCLUIUIMHE «Mamemamuka»
OIIOIT BO mo HampasneHuto mnoarotoBku 08.03.01 «Cmpoumenvcmeo», 1O Tporpamme
baxanaspuama), pazpadorannoii B8 'AOY AO BO «AcTpaxaHCKuil ToOCynapCTBEHHBIN
ApXUTEKTYPHO-CTPOHUTEIbHBIN YHUBEPCUTET», Ha Kadeape «CHCTEMBI aBTOMAaTU3MPOBAHHOTO
NPOEKTUPOBAHUS U MOJICIHPOBAHUS) (Pa3padoTUNK — JOLEHT, K.I.H, AkcioTuHa WU.B.).

PaccmoTpeB mpencTaBieHHblE Ha PELIEH3UIO MaTepHalbl, pELEH3eHT Mpuulen K
CJIEYIOIIHUM BbIBOJAM:

[IpenbsiBinenHas: paboyast mporpamMma yueOHOM auctumuuHsbl (Monyist) «Mamemamuray
(manee mo Ttekcry Ilporpamma) cootBerctByer TpeboBanusiMm PI'OC BOmno nHamparieHHIO
noaroToBku/criequanbHocT  08.03.01  «Cmpoumentvcmeo»,  yTBEPXKIEHHOTO  MPHUKA30M
Munncrepctea obOpasoBanusi u Hayku Poccuiickoit @enepaunu ot 31.05.2017, Ne 481 u
3apeructpupoBanHoro B Muntocte Poccun 23.06.2017, Ne 47139.

IIpencraBnennas B IIporpamme axkTyanbHOCTh y4eOHOW MAMCLUILUIMHBI B paMKax
peammzauun  OIIOII BO He mnoOmneXuT COMHEHUIO. JMCUMIUIMHA  OTHOCUTCS K
obazamenvrorivacti yueOHoro nukia biok 1 «/Jucuuminasl (MOAYIN)».

IIpencraBnennass B [lporpamme wenb y4eOHOW  OUCHUIUIMHBI  COOTBETCTBYIOT
TpeboBarmsim  PI'OC  BO  wHanpamienuss noarotoBkul8.03.01  «Cmpoumeivcmeoy,
HANPaBJICHHOCTD (POUIIB) «IKCHEPMU3A U YRPABIEHUE HEOBUICUMOCHIBIOY .

B cootsercTBuu ¢ Ilporpammoii 3a qucuurinHoi «Mamemamukay 3aKperieHbl 2KoMHnemeHyu
(VK-2, OIIK-1), xoTOpbIe peaan3yrTcs B OObsBICHHBIX TPeOOBAHUSAX.

PesynbraTel oOyueHusi, mpencraBieHHble B lIporpamMMe B KaTeropusix 3Hams, yMento,
UMems HABbIKY COOTBETCTBYIOT CIeUU(UKE W CONEP)KAHHIO IUCLHUILIMHBI U AEMOHCTPHPYIOT
BO3MOXKHOCTb MOJy4€HHMsI 3asIBJE€HHbBIX PE3YJIbTaTOB.

HUndopmaruss 0 B3aUMOCBS3H HM3y4a€MbIX AUCLUIUIMH ¥ BONPOCAM HCKIFOUEHUS
OyOMupoBaHUsl B CONEPXKAHMM AMCLUUIUIMH  COOTBETCTBYET ACHCTBUTENBHOCTH.  YueOHas
mucuurinia  «Mamemamuka» B3auMocBsizaHa ¢ npyrumu  pucumruiiHamu  OOIT BOmo
HampaBJIeHu0  noArotoBkuls.03.01  «Cmpoumeibcmeo», HanpaBiIeHHOCTs  (IpoduIIb)
«IKchepmuza U ynpagienue HeOBUINICUMOCHIbIO» W BO3MOXKHOCTH AyOJHPOBAHUS B
COJlep>KaHUU OTCYTCTBYET.

IlpencraBnennass  Ilporpamma  mpexnosaraer  WUCIHOJB30BAHHE  COBPEMEHHBIX
00pa30oBaTEeNbHBIX TEXHOJIOTUH MPHU PeaM3alud Pa3IMYHBIX BUAOB yueOHON padboTsl. POpMbI
00pa30oBaTENbHBIX TEXHOJOTUH COOTBETCTBYIOT CIIEU(pUKE TUCIUTLTUHBI.

IIpencraBnenHsle W omnucaHeble B llporpamMme Qopmbl Tekyueld OLEHKH 3HaHWUN
COOTBETCTBYIOT crielIM(pUKe AUCLUTUINHBI B TPEOOBAHUSIM K BBIITYCKHHUKAM.

dopMa NPOMEXKYTOUHOH  aTTecTallil 3HAHUH  fakaiaeépa, TpenyCMOTpPEHHas
[Iporpammoii, ocymectisieTcs: B popme 9xzamena. Popmbl OTICHKU 3HAHUH, TPEACTABICHHBIC B
Paboueit mporpamMme, COOTBETCTBYIOT —crelu(puKe OUCUUIUIMHBI U TpeOOBaHUAM K
BBIITYCKHUKAaM.

YuebHO-MeTon4Yeckoe OOecredeHne  AUCHUTUTHHBI IIPEICTaBJIEHO OCHOBHOI,
JOTIOJTHUTEILHOM JIUTePaTypOl, MHTEPHET-pecypcaMu U COOTBeTCTByeT TpeboBanusm DPI'OC



BO mnampasnenuss moxrotoku 08.03.01 «Cmpoumenbcmeoy», HanpaBiIeHHOCTb (TPOQUIIb)
«IKChepmu3a u ynpasieHue HeOGUNICUMOCIBIOY .

MarepuanpHo-TeXHH4eCKOe obecriedeHne cootBercTByeT TpedoBanmsam PIOC BO
HampaBieHuss noAarotoBkul8.03.01 «Cmpoumenvcmeo», HanpaBiIeHHOCTb  (mpoduib)
«IKCchepmu3a u ynpaesienue HeOSUICUMOCIBIO» U criel(prKe TUCIHUITINHBI «Mamemamuxay
u ofecrieunBaeT UCIOJIb30BAHNE COBPEMEHHBIX 00Pa30BATENbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX
METOJIOB OOy4YEeHHUSI.

IIpencraBneHHble Ha PELIEH3UIO OLIEHOYHbIE U METOJMYECKHE MaTepualibl HalpaBlIeHUs
noarotoBku 08.03.01 «Cmpoumenbcmeoy»,pa3padoTaHbl B COOTBETCTBHH C HOPMATHBHBIMH
JOKYMEHTaMH, MpeAcTaBIeHHbIMU B nporpamme. OLieHOUHbIE U METOJUYECKHE MaTepuabl M0
oucuuruinee  «Mamemamuka» npefHa3HAYeHbl AN TEKYLIEro KOHTPOJIS U MPOMEXKYTOYHOM
aTTeCTallMd W TPENCTABISIOT COOOH COBOKYMHOCTH pa3paboraHHbIX Kadenpoit «Cucmemot
AGMOMAMUSUPOCAHHO20  HPOCKMUPOGAHUA U MOOCIUPOGAHUA»  MATEPUATOB IS
YCTAHOBJICHUS YPOBHS M Ka4€CTBA TOCTHKEHUSI OOYHarOIUMUCS PE3YIIbTATOB OOYUECHHS.

3azayaMy OLIEHOYHBIX U METOIUYECKUX MaTepHUaJIOB SIBJISETCS KOHTPOJb U yIpaBieHHUE
MpOLEeCCOM, MPUOOpeTeHuss OOy4YaIOIUMUCS 3HAHWH, YMEHWH, HABBIKOB M KOMIIETEHLIUH,
3asIBJIGHHBIX B 0OPa30BaTEJIbHON MPOTrpaMMe IO JTaHHOMY HAaIpaBJIEHUIO MOAroToBku 08.03.01
«Cmpoumetbcmeo», HanPaBICHHOCTD (podpmn) «IKcnepmusa u ynpaejienue
HEOBUICUMOCHIBIOY .

OueHouHble W METOAMYECKHE MaTepuanbl M0 JucuuIuiuHe <«Mamemamuka»
NPEICTaBJICHbl.  MepeYHeMMATEePHAJNOB  TeKyllero KOHTPOJsI H  INPOMEKYTOYHOH
aTTecTaluu.

JlaHHbIE MaTepHuasibl MO3BOJSIFOT B IOJIHOW Mepe OLCHHTh Pe3yJbTaThl OOydeHUs IO
mucuuruinae «Mamemamukay B AIACY, a Takke OLEHUTH CTeNeHb CHOPMHUPOBAHHOCTH
KOMMYHHKATHBHBIX YMEHUI U HABBIKOB B c(hepe MpohecCHOHATBHOTO OOIEHUsL.

OBILIME BbBIBO/IbI

Ha ocHOBaHMM NpPOBEAEHHOW PELIEH3UH MOYKHO CHENaTh 3aKIIOUEHHE, YTO XapakTep,
CTPYKTypa, COAep’kaHue padoueil mporpaMMbl, OLEHOYHBIX M METOAMYECKHX MAaTepUasioB
NUCLUTIUHBI «Mamemamuka» OIIOIl BO mno Hanpasnenuto mnoxarotosku 08.03.01
«Cmpoumenvcmeo», 1O Tporpamme Oakaragpuama, paspaboOTaHHAT OO0UEHMOM, K.N.H,
Axcriomunoii H.B. cootserctByror TpeboBarmsam PI'OC BO, coBpemeHHBIM TpeOOBaHUAM
OTpaciy, PbIHKA TPyAa, NMpOodeCcCHOHATBHBIX CTAHAAPTOB HAmpaelieHUuss ToarotoBku 08.03.01
«Cmpoumenvcmeo»,  HampaBleHHOCTb  (mpodwmnb)  «IKcnepmusza  u  ynpaeieHue
HeOBUICUMOCHIBIOYH MOTYT OBITh PEKOMEHIOBAHBI K HCIIOJIb30BAHUIO.

Peuensenr:
NenepaneruIi THpexTOP . Coxonsckuit B. M.
000 «CHcTeMBL, TEXHONOIHHA H CEPBHC» 7 (noanucs) ®. 1.0




PELIEH3UA
HA pa0o4yi0 MporpamMmy, OLEHOYHbIE H METOAHYECKHE MATEPHAJbI N0 THCHUILIHHE
«Mamemamurxa»

OIIOII BO no HanpaBJ/ieHHIO TOATOTOBKH
N0 HampaBJIeHNIO NOATOTOBKU 08.03.01 «Cmpoumenbcmeoy,
HANPaBJICHHOCTD (MPOUIIB) «IKCHEPpMU3A U YRPAGIEHUE HEOBUICUMOCHIBIO»
1o nmporpamMmme 0aKajnaspuara

C.B. benoBbiM (mamee TO TEKCTy pELIEH3EHT), NPOBEACHA pereH3us padodeit
IIPOrpaMMbl, OLIEHOYHBIX M METOAMYECKHUX MAaTepuasoB MO AUCLUIUIMHE «Mamemamuka»
OIIOIT BO mo HampasneHuto mnoarotoBku 08.03.01 «Cmpoumenvcmeo», 1O Tporpamme
baxkanaepuama), pazpadorannoii B8 AOY AO BO «ActpaxaHCKuil TOCYIapCTBEHHBIN
ApXUTEKTYPHO-CTPOHUTEIbHBIN YHUBEPCUTET», Ha Kadeape «CHCTeMBl aBTOMAaTH3MPOBAHHOTO
NPOEKTHPOBAHUS U MOJICIHPOBAHUS) (Pa3padoTUHK — JOLEHT, K.JI.H, AkcioTuHa N.B.).

PaccmoTpeB mpencTaBieHHblE Ha PELIEH3UIO MaTepualbl, pPEeLEeH3eHT Mpuulen K
CJIEYIOIIHUM BbIBOJAM:

[IpenbsiBinenHas: paboyast mporpamMma yueOHOM auctumuuHsbl (Monyist) «Mamemamuray
(manee mo Tekcty IIporpamma) cootBerctByer TpeboanusiMm ®I'OC BO mo HampasieHUro
noaroToBku/criequanbHocT  08.03.01  «Cmpoumentvcmeo»,  yTBEPXKIEHHOTO  MPHUKA30M
Munncrepctea obOpasoBanusi m Hayku Poccuiickoit @enepaunu ot 31.05.2017, Ne 481 u
3apeructpupoBanHoro B Muntocte Poccun 23.06.2017, Ne 47139.

IIpencraBnennas B IIporpamme axkTyanbHOCTh y4eOHOW MAMCLUILUIMHBI B paMKax
peanuzannu OITOIT BO He momiekuT cOMHEHUrO. J{MCUMIUIMHA OTHOCHUTCS K 00sA3ameilbHoul
yacTu yueOHoro nukia bnok 1 «/lucuummmasl (MOgyam)y.

IIpencraBnennass B Ilporpamme wenb y4eOHOW  AUCIHUILIUHBI  COOTBETCTBYIOT
TpeboBarmsim  PI'OC  BO  wHanpamienuss noarotoBkul8.03.01  «Cmpoumeivcmeoy,
HANPaBJICHHOCTD (POUIIB) «IKCHEPMU3A U YRPABIEHUE HEOBUICUMOCHIBIOY .

B cooreerctBun ¢ Ilporpammoii 3a AUCUUILIUHON «Mamemamuka» 3aKperyieHbl 2
komnemenyu (YK-2, OIIK-1), xoTopble peaan3yroTcsl B OObsSBICHHBIX TPEOOBAHUSAX.

PesynbraTel oOyueHusi, mpencraBieHHble B lIporpamMMe B KaTeropusix 3Hams, yMento,
UMems HABbIKY COOTBETCTBYIOT CIeUU(UKE W CONEP)KAHHIO IUCLHUILIMHBI U AEMOHCTPHPYIOT
BO3MOXKHOCTb MOJy4€HHMsI 3asIBJE€HHbBIX PE3YJIbTaTOB.

HUndpopmaruss 0 B3aUMOCBSI3M HW3y4a€MbIX JAUCLUUIUIMH M BOMPOCAM HCKIIIOYECHUS
OyOMupoBaHUsl B CONEPXKAHMM AMCLUUIUIMH  COOTBETCTBYET ACHCTBUTENBHOCTH.  YueOHas
mucuurinHa «Mamemamuka» B3aumocBsizaHa ¢ apyrumu auciurummdamu OOII BO  mo
HAmpaBJIeHUO 1oAroToBkH 08.03.01 «Cmpoumenbcmeo», HaANpaBleHHOCTh (Tpoduib)
«IKchepmuza U ynpagienue HeEOBUINCUMOCHIBIO» W BO3MOXKHOCTb AyOJHPOBAHUS B
COJlep>KaHUU OTCYTCTBYET.

IlpencraBnennass  Ilporpamma  mpexnosaraer  WUCIHOJB30BAHHE  COBPEMEHHBIX
00pa30oBaTENbHBIX TEXHOJIOTUH MPHU PeaM3alud Pa3IMYHbIX BUAOB yueOHON paboThl. DPOpMEI
00pa3oBaTENbHBIX TEXHOJOTUH COOTBETCTBYIOT CIEL(PHKE TUCITUILIIHHBL.

IIpencraBnenHsle W omnucaHeble B llporpamMme Qopmbl Tekyueld OLEHKH 3HaHWUN
COOTBETCTBYIOT crielIM(pUKe AUCLUTUINHBI B TPEOOBAHUSIM K BBIITYCKHHUKAM.

dopMa NPOMEXKYTOUHOH  aTTecTallil 3HAHUH  fakaiaeépa, TpenyCMOTpPEHHas
[Iporpammoii, ocymectisieTcs: B popme 9xzamena. Popmbl OTICHKU 3HAHUH, TPEACTABICHHBIC B
Paboueit mporpamMme, COOTBETCTBYIOT —crelu(puKe OUCUUIUIMHBI U TpeOOBaHUAM K
BBIITYCKHUKAaM.

YuebHO-MeTon4Yeckoe OOecredeHne  AUCHUTUTHHBI IIPEICTaBJIEHO OCHOBHOI,
IOTIOJIHUTENIbHON JIUTEPAaTypOi, MHTEPHET-pecypcaMu M COOTBETCTBYyeT TpebosaHusm PI'OC
BO mnampasnenuss moxarotosku 08.03.01 «Cmpoumenbcmeoy», HanpaBIeHHOCTb (TPOQHIIb)
«IKCcnepmu3a u ynpasiieHue HeOGUNCUMOCHIBIOY .



MarepuanpHo-TeXHUUeCKOe olecriedeHne cootBercTByeT TpedoBanmsim PI'OC BO
HampaBieHuss noAarotoBkul8.03.01  «Cmpoumenbcmeo»,  HanpaBJIeHHOCTb  (poduib)
«IKchnepmu3a u ynpaesienue HeOGUICUMOCIbIO» U criel(prKe TUCIHUITINHBL «Mamemamuxay
u ofecrieuynBaeT UCIOJIb30BAHNE COBPEMEHHBIX 00pa30BATENbHBIX, B TOM YHCIIE HHTEPAKTHBHBIX
METOJIOB OOy4YEeHHUsI.

IIpencraBneHHble Ha PELIEH3UIO OLIEHOYHbIE U METOJMYECKHE MaTepHalibl HalpaBlIeHUs
nonrotoBku 08.03.01 «Cmpoumenvcmeoy», pa3pabOTaHbl B COOTBETCTBHH C HOPMATHBHBIMH
JOKYMEHTaMH, MpeACTaBIeHHbIMU B nporpamme. OLieHOUHbIE U METOAUYECKHE MaTepuabl M0
oucuuruinee  «Mamemamuka» npefHa3HAYeHbl AN TEKYLIEro KOHTPOJIS U MPOMEXKYTOYHOM
aTTeCTallMd W TPENCTABJISIOT COOOH COBOKYMHOCTH pa3paboraHHbIX Kadenpoit «Cucmemot
AGMOMAMUSUPOCAHHO20  HPOCKMUPOGAHUA U MOOCIUPOGAHUA»  MATEPUATOB IS
YCTAHOBJICHUS YPOBHS M Ka4e€CTBA HOCTIKEHUSI OOYHaIOIIMMUCS PE3yJIbTaTOB OOYUEHUSI.

3azayaMy OLIEHOYHBIX U METOIUYECKUX MaTepHUaJIOB SIBJISETCS KOHTPOJb U yIpaBieHUe
MPOLIECCOM, MPUOOpeTeHuss OOy4YaIOIUMUCS 3HAHWN, YMEHWH, HABBIKOB M KOMIIETCHLIUH,
3asIBJIGHHBIX B 00Pa30BaTEJIbHON MPOTrpaMMe IO JaHHOMY HAaIlpPaBJIEHHIO MOAToTOBKHU 08.03.01
«Cmpoumenvcmeo»,  HampaBleHHOCTb  (mpodwmnb)  «IKcnepmusza  u  ynpaeieHue
HEOBUICUMOCHIBIOY .

OueHouHble W METOAMYECKHE MaTepuanbl M0 JucuuIuiuHe <« Mamemamuka»
NPEICTABJICHb. MepevYHeM MATepHAJIOB TeKYIIero KOHTPOJsI H MNPOMEXKYTOYHOH
aTTecTaluu.

JlaHHbIE MaTepHuasibl MO3BOJSIFOT B IOJIHOW Mepe OLCHHTh Pe3yJbTaTbl OOydeHUs IO
mucuuruinae «Mamemamukay B AIACY, a Taxke OLEHUTH CTeNeHb CHOPMHUPOBAHHOCTH
KOMMYHHKATHBHBIX YMEHHUI U HABBIKOB B chepe MpohecCHOHATBHOTO OOIEHUsL.

OBLIME BbBIBO/IbI

Ha ocHOBaHMM NPOBEAEHHOW PELIEH3UH MOYKHO CHENaTh 3aKIIOUEHHE, YTO XapakTep,
CTPYKTypa, COAep’kaHue padoueill mporpaMMbl, OLEHOYHBIX M METOAMYECKHX MaTepUajoB
MUCLUTINHBI «Mamemamuka» OIIOIl BO mno HamnpasneHuto mnoarotoBku 08.03.01
«Cmpoumenvcmeo», 1O Tmporpamme Oakaragpuama, pa3pabOTaHHAT OOUEHMOM, K.H.H,
Axciomunoii H.B. cootserctByror TpebOoBarmsasm PI'OC BO, coBpemeHHBIM TpeOOBaHUAM
OTpaciy, pbIHKA TPyAa, NMPo(eCCHOHATbHBIX CTAaHAAPTOB HAIpaBlieHUs MOATOTOBKU 08.03.01
«Cmpoumenvcmeo»,  HampaBleHHOCTb  (mpodwmnb)  «IKcnepmusza  u  ynpaeieHue
HeOBUICUMOCHIBIOY U MOTYT ObITh PEKOMEHIOBAHBI K UCTIOJIb30BAHUIO.

Peuensenr: /
Jupexrop MucTHTYTa MHQOpMaIMOHHEIX TCXHOJIOTHH H e /A
kommyHukanuit @I'BOY BO «Actpaxanckui : e
roCy/IapCTBEHHBIN TEXHHYCCKHH YHHBEPCHTETY F e __"'__ AN / C.B. Benos /
K.T.H., IOLCHT fmommHCEY. % ®.H.0
M W y > R (o S

\ Y - 4 - d = DoOe L -
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MartemaTuka
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1.1.

1.2.1.
1.2.2.

1.2.3.

|98}

COJEPXAHUE:

OueHo4HbBIE U METOIMYECKIE MaTePHAIIBI ISl IPOBEICHHUS TEKYIIIEro KOH-
TPOJISL YCIIEBAEMOCTH ¥ IIPOMEKYTOYHOM aTTECTAI[U 00y4JaroIIUuXCs 110
JTUCLUILINHE

Ilepeuens KOMIIETEHINH C YKa3aHIEM 3TalloB WX (HOPMHUPOBAHUS B
IIPOILIECCE OCBOEHHUS 00pa30oBaTeIbHOMN MpOrpamMm

OrnucaHre nokasaTenell H KpUTEPUEB OIICHUBAHUS KOMIIETEHIMH Ha
pa3IMYHBIX dTalax uX GOPMHUPOBAHUS, OIIHCAHUE NIIKAT OLEHHBAHUS
IlepeyeHb OLIEHOYHBIX CPEACTB TEKYIIeH (HOPMBI KOHTPOJIS

Omnucanue nokasarenei U KPUTEPHEB OLIEHMBAHMS KOMIIETEHIUH 110 [HC-
LUIIMHE Ha PA3JIMYHBIX 3Tanax ux GopMHUpOBaHUS, ONTUCAHUE IIIKAIT Olle-
HUBAHUSA

[IIxaya OLlEHUBAHUS

THITOBBIE KOHTPOJIBHBIE 33IaHVSI WIIA HHBIE MaTePHAIIBI, HEOOXOIUMBIE IS
OIICHKHU 3HAHUMW, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIUX 3Tanbl GOPMUPOBaA-
HUS KOMIIETEHIUH B IIPOLIECCE OCBOEHUS 00pa30BaTENbHOM MPOTpaMMBI
Ilepeyens 1 XapaKTePUCTUKH IPOLECAYPHI ONICHUBAHUS 3HAHUM, YMEHUH,
HaBLIKOB, XapaKTEPU3YIOIIKX 3Tallbl QOPMUPOBAHUS KOMIIETEHIIHIMA
[Ipunoxxenus

Crp.

()]
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1. OueHounble u METOAUYECCKHEC MaTepHaJbl AJsi NPOBEACHHSI TCKYIICro KOHTPOJISA YCIIEBACMOCTH H II[)OMC?KyTO‘IHOﬁ aTTreCTaluu
Oﬁy‘-lﬁlOlIlHXCﬂ no JUCUMIIJIHHE
O11eHOYHEIE B METOUYECKUE MaTCprualibl SABJIAIOTCS HEOTHEMJIEMOM 4YacThIO pa6oqeﬁ porpaMMbl JUCHUIIJIMHBI A IIPEACTABJICHLI B BUJI€ OTACIIb-

HOI'O JOKYME€HTAa

1.1. Hepeqeﬂb KOMIIETEHIUH ¢ YKAa3aHHCM 3TAalloB HX q)OpMPlpOBallﬂﬂ B IIpouecce OCBOCHU S OﬁpﬂBOBﬂTeﬂbHOﬁ IporpaMmmabl

Nnpexc u popmyuposka

I/Ill}ll/lKaTO PbI J0CTHIKE-
HHA KO MﬂeTeHuHﬁ,

Homep pa3aena aucuuminHel (B COOTBETCTBUH ¢ IL.5.1

PIINX)

®opmMbI KOHTPOJIA ¢
KOHKpeTH3anuei 3a-

SR yeranosJjieHHbie OITOI 5 3 4 5 5 ; 3 o 110 1 11 JaHUs
1 2 4 5 6 ri 8 9 |10 | 11 | 12 | 13 14
YK -2: YK -2.6: 3HaTh:
Cnocoben CocraBieHUE | METOIBI COCTABJIEHUs IIO- 1. Bompocs K 5k3ame-
OIpPEJIEINISTh 1nocje10Ba- CJIEJIOBATENLHOCTH  (&JIro- HaM I10 BCEM pa3zjiesiaM
Kpyr 3a7a4 B TEJILHOCTH pUTMa) pEelICHHUs 3a/Ia4H. JUUCITUTUTHHBL.
pamkax Io- (anroput™a) 2. KomrutexT 3amanuii
CTaBJICHHON peuieHus 3a- X X X | X | X | X X | X | X | X X | st TecToB (MTOrOBOE
1IeJIM ¥ BBIOH- | J1auu. tectupoBanue) Nol.
paTb ONTH- 3. Kommuiext 3aganuit
MaJlbHBIE CIIO- JUISL TECTOB (MTOTOBOE
coOblI UX pe- tecTupoBanue) No2.
ICHUSI, UCXOIS YMeTs:
U3 JICHCTBYIO- COCTaBJSATH  IOCIJIEIOBa- 1. KommiexkT 3amaHuit
[IMX NPaBOBBIX TEJILHOCTD (asiroput™) JUISL TECTOB (MTOrOBOE
HOPM, HMEIO- pEIIeHHSs 3a/1a4u. tectupoBanue) Nol.
LIUXCS pecyp- xIxIx!Ix!Ix!x!Ix!|x!|x!| x| x 2. Kommiext 3amanuit
COB U OTpaHH- JUIsL TECTOB (UTOrOBOE
YEeHHUH. TecTHpoBanue) No2.
3.Konrponbunie pabo-
Tl No 1,2.3.4.
meTh HaBBIKU:
cocTapienus mocnenosa- | v | v | v | v | x | x | x | x| x| x| x 1. KommnekT 3amaHuit
TEJbHOCTH  (QJIropuT™Ma) JUIsL TECTOB (MTOrOBOE




PCHICHUS 3a0a9u.

tTectupoBanue) Nol.

2. KoMIuiexT 3amaHuit
JUIL TeCTOB (UTOTOBOE
TecTHpoBaHue) No2.
3.Kourponsubie pado-
eI No 1,2,3.4.

OIIK - 1:
Cnocoben pe-
11aTh 33J1a4u
npodeccuo-
HaJIBHOM JiesI-
TEJILHOCTH Ha
OCHOBE HC-
MOJIL30BAHUS
TEOPETHUUECKHUX
U IIpaKkTHye-
CKHX OCHOB
€CTEeCTBEHHBIX
U TEXHUYECKUX
HayK, a TakxKe
MareMaTuye-
CKOTO arapa-
Ta.

OIIK - 1.6:
Pemenue
UHXKEHEpP-
HBIX 3aja4 C
ITOMOIIIBIO
MaTeMaTH-
YeCcKOro ari-
napara BeK-
TOPHOHW  aJ-
redbpel, aHa-
JIMTUYECKOH
IrE€OMETPHH.

3HATE:

MaTeMaTUYeCKUM anmapar
BEKTOPHOM anredpsl, aHa-
JIUTAYECKOW reOMETpUH U
MaTeMaTU4YeCKOro aHau-
3a.

1.Bompocs! k 5k3amMeny
1 cemectp (c 8 m058).

2. Bompock! k sx3amMeny
2 cemectp (¢ 1 mo 32).
3. KomiuiekT 3amaHuii
JUISL TECTOB (HMTOroBOE
tectupoBanue) Nel (3a-
Janusi ¢ 27 mo 92).

4. KommnekT 3amaHuii
JUISL TECTOB (MTOrOBOE
tectupoBanue) Ne2 (3a-
nanwusi ¢ 1 mo 30).

VYMeTh:

pelarb HHXXEHEpHbIE 3a-
Jlaud C IIOMOUIBIO MaTeMa-
TUYECKOIO arrapara Bek-
TOpHOH anredpel, aHaIu-
TUYECKOM TIEeOMETpHH U
MaTEMaTHYECKOro aHaJu-
3a.

1. Kommiexkt 3amaHuit
JUISL TECTOB (UTOrOBOE
tectupoBanue) Nel (3a-
Janus ¢ 27 mo 92).

2. Kommuiexr 3apanuit
JUTSL TECTOB (MTOTOBOE
tecTupoBanue) No2 (3a-
Janus ¢ 1 mo 30).
3.KontpoisbsHas pabora
Ne 1(zamanus ¢ 2 o 0).

NMeTh HaBBIKH:

PECUICHU A HHIKCHCPHBIX
3agad C IIOMOIIBIO Mare-
MaTH4YECKOI'O araparta

1. Komruiexkt 3amaHuii
JUIS. TECTOB (HMTOrOBOE
tectupoBanue) Nel (3a-

5




BEKTOPHOU airedphl, aHa-
JTUTUYECKOH I'e€OMETpUU U
MaTeMaTHYeCKOro aHaju-
3a.

nmanus ¢ 27 mo 92).

2. Kommnekr 3amannii
JUTSL TECTOB (MTOTOBOE
tectupoBanue) No2 (3a-
manus ¢ 1 mo 30).
3.KonTponbHas paboTa
Ne 1(3apanust ¢ 2 1o 6).

OIIK - 1.7:
Pemenue

YpPaBHEHUH,
OIIUCHIBA-

IOIHAX  OC-
HOBHBIE (u-
3UYECKHE

IIPOLIECCHI, C
IpUMEHe-

HUEM METO-
OB JIMHEH-
HOM anre6-
pBl U Mare-
MaTHUYECKO-
ro aHaju3sa.

3HaTh:

METOJB!I JIMHEWHOU ayreo-
pBl M MaTeMaTHYECKOTro
aHanusa;

1.Bonpocel kK 3K3aMeHYy
1 cemectp (¢ 1 mo 7, ¢
33 mo 58).

2. Bonpocs! k 3x3ameny
2 cemectp (¢ 1 mo 32).
3. KommnekT 3amaHuii
JUISL TeCTOB (MTOrOBOE
tectupoBanue) Nel (3a-
mauust ¢ 1 mo 26, ¢ 58
o 92).

4. KoMmruiekT 3amaHuit
JUISL TECTOB (MTOTrOBOE
tectupoBanue) No2 (3a-
nanus ¢ 1 mo 30).

VYMeTn:

pemaTh ypaBHEHHUs, OIH-
CBIBAIOIIME  OCHOBHBIC
(u3uyeckue npoueccsl, ¢
IPUMEHEHHEM  METOJOB
JUMHEWHOH anrebpbl U
MaTeMaTU4yecKoro  aHa-
nu3a;

1. Kommiekt 3anaHui
JUISL TECTOB (MTOrOBOE
tectupoBanue) Nel (3a-
nanus ¢ 1 mo 26, ¢ 58
o 92).

2. KommiexT 3amanuit
JUISL TeCTOB (MTOrOBOE
tectupoBanue) Ne2 (3a-
nanus ¢ 1 mo 30).
3.KourtponpHast pabota
Ne 1 (zamanus  1,7,8.9,
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10).
4.KoutponpHas pabota
No 2 (3amanmst ¢ 1 1o
10).
5.KontponsHas paborta
No 3 (3amanmst ¢ 1 mo

7).

MMeTr HaBBIKU:

pelesus YpaBHEHUH,
OIIMCBIBAIOIIMX OCHOBHBIE
¢u3uUecKre MPOIECCHl, ¢
IPUMEHEHHEM  METOJIOB
JMHEHHOU anredpbl U Ma-
TEMaTUYECKOI0 aHaJIu3a.

1. KommuiekT 3ananuii
JUISL TECTOB (MTOTOBOE
tectupoBanue) Nel (3a-
maaust ¢ 1 mo 26, ¢ 58
o 92).

2. Kommiexkr 3ananuit
JUIs. TeCTOB (HMTOrOBOE
tectupoBaHue) Ne2 (3a-
nanus ¢ 1 mo 30).
3.KonTtponsHas pabora
No 1 (3amanus 1,7,8,9,
10).

4.KontposbHas pabota
No 2 (3amanust ¢ 1 mo
10).

5.KonTponpHast paborta
Ne 3 (3amanust ¢ 1 mo
7).

OIIK - 1.8: | 3uaTh:

O6paboTka OCHOBHBIE BEpPOSITHOCTHO-

pacyeTHBIX CTaTUCTUYECKUE  METOJIbI Bomnpock! k ax3ameny 2
U OKCIEpH- | oOpabOTKH pacueTHBIX M cemectp (¢ 58 mo 74).
MEHTaJlb- 9KCIEPUMEHTAJIBHBIX JaH-

HBIX  JlaH- | HBIX.

HBIX BEpO- | YMmeTs:

STHOCTHO- IIPOBOJAMTH 00paboTky KonTponsuas pabota
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CTaTUCTHU- pacyeTHBIX M  OKCIIEPH- No 4 (3apmanust ¢ 8 mo

YECKHUMH MEHTaJbHBIX JIAHHBIX BeE- 15).
METOJIaMH. POSITHOCTHO-

CTaTUCTHYECKHUMU  METO-

JIaMH.

MeTh HAaBBIKHU:

00paboTKM pacueTHBIX H

SKCIEPUMEHTAIBHBIX JIaH- KonTponsHas pabora
HBIX BEPOSTHOCTHO- X No 4 (zamanust ¢ 8 o
CTATHCTHYECKHUMH  METO- 15).

JlaMH.

1.2. Onncanne moxasarejeil u KPpUTEPHEB OUCHUBAHUS KOMIIETEeHUNIT Ha Pa3s/IMYHBIX 3TAalmax HX (l)O[)MH[)OBaHl/lﬂ, OINMUCAHHEC IIKaAJ
OUCHHUBAHUSA

1.2.1. IlepeyeHb OLEHOYHBIX CPEACTB TEKYIIEr0 KOHTPOJISI yCIEBAEMOCTH

HauMeHOBaHKE OIEHOYHOIO Kparkasi xapakTepucTuKa OI[EeHOYHOTO CPEeICTBA [TpencrasieHue ONEHOYHOTO
cpencTBa cpencTra B GoHme
KontposnbHas pabora CpencTBo poBepKH yMEHHUH IPUMEHSITH [10Jy4eHHBIE 3HaHUS JUTs penre- | KoMIUIeKT KOHTPOIBHBIX 3aJaHuii
HUSl 33/1a4 ONPEICJICHHOTO THIIA [0 TEME WJIH pa3jeity 10 BapHaHTaM
Tegt Cucrema cTaHIapTU3MPOBAHHBIX 3a/IaHUH, TO3BOJISTIOIIAS aBTOMATU3H- | DOHJI TECTOBBIX 3adaHUM
pOBaTh IPOILEAYPY U3MEPEHUS YPOBHS 3HAHHUN, YMEHUN M HABBIKOB 00Y-
YaIOLIeroCs]

1.2.2. Onucanne mokasareJieii 1 KpUTEPHEB OMEHHBAHMS KOMICTEHIMI M0 AUCHHMIUINHE HA PA3JINYHBIX 3TANAX HX GOPMHPOBAHHUS, ONHCA-
HHE KA OLeHUBAHHUS

Komnerennus, IInanupyemsbie pe- IlokazaTesn H KPHTEPHH OLEHHBAHHUS PE3YJAbTATOB 00yUYeHUsI
9TAINbI 3YyJbTATBI 00y4eHHsI




0CBOCHHSI Huxe noporosoro IToporoBslii ypoBeHb IIpoaBuHyTHIi ypo- Beicokuii ypoBenn
KOMIETeHIHH YPOBHS (3auTeno) BCHb (3auTeno)
(ue 3a4TeHO) (BauTeno)
1 2 3 4 5 6
YK -2: YK - 2.6: 3unaer (YK - 2.6) - | OO6yuaromuiicst He | O6yuaromuiics  3Haer | OOy4varommiicss 3Haer | OOyJaronUiicss 3HaET
Cnocoben | Cocrarie- METOJBI COCTaBjie- | 3Ha€T U HE IIOHUMAET | METOJbI  COCTABIICHUS | © TOHUMAET METOJBI | U IIOHHMAET METOIbI
OIIPEZICIISATE | HUE TOCHe- | HHUs [IOCJIENIOBA- | METOJIBI COCTABJICHUS | MOCJIEIOBATESILHOCTH COCTaBJIEHUSI  IIOCJIe- | COCTABJIEHUSI  IIOCIIE-
Kpyr 3ajad | J0BaTejb- TEIBHOCTH  (aro- | MOCIENOBATEILHOCTH | (JITOpUTMA) pELICHHs | JOBATENLHOCTH (- | JoBaTeIbHOCTH  (&i-
B paMKaxX | HOCTH (aj- | puTMa)  peleHHs | (aIrOpuTMa) PEIeHUs | 33yl B THIOBBIX CH- | TODHTMA)  pEIIEHHs | TOPUTMA)  PEIICHUS
II0CTaB- rOpUTMa) 3aJIa4H. 3a/1a4u. Tyanusix. 3a/laydl B THUIIOBBIX | 33J]a4YM B CHTYaIMsIX
JICHHOU pEIIEeHUS CUTyallUssX M CHTYya- | IOBBIIICHHOM  CIJIOX-
LEIH U BBI- | 33Ja4H. IUSIX  TIOBBIIIEHHOHM | HOCTH, @ TaK)XXe B He-
Oupatp om- CJIIOXKHOCTH. CTaHIaPTHBIX "
TUMAaJIbHBIE HEIpPEe/IBUICHHBIX CH-
CII0CO0BI Tyalusx, co3jaBasi
UX peuie- IIpPU 3TOM HOBEIE Ipa-
HUS, HCXO- BUJIA U AITOPUTMBI
I U3 Jeu- NEeHCTBUH.
CTBYIOILIUX Ymeer (YK — 2.6) - | O6ygaromiuiicst He | OOyuaromuiics ymeet | OOydaromuiicst ymeer | OOydaromuiicst ymeer
IIPABOBBIX COCTaBJISATH IIOCJIE- | YMEET COCTABJIATH IIO- | COCTABIISITh IMOCJENOBA- | COCTABIATH IOCIEN0- | COCTABJISATE ITOCIIEI0-
HOPM, JIOBATEJIbHOCTU CJIEZIOBATEILHOCTH TEJIbHOCTU (ITOpPUTMA) | BATEJIBHOCTU  (Qiro- | BaTEJIBbHOCTH  (@iro-
UMEIOIITHX- (anropuTMma) perie- | (QITOPUTMA) PELICHHMS | PELICHUs 3aJaydl B TH- | PUTMA) PEINCHUS 3a- | PUTMA) pEILIeHHs 3a-
csi pecyp- HUS 3a/1a4H. 3aJ1a4H. IIOBBIX CUTYaIUsIX. JlaYyd  IIpH pEIIeHUH | Jaud IpPU  PEHICHUHU
COB H npodeccuoHaIbHBIX po¢eCCHOHATIBHBIX
orpaHuye- 3a3Jlad B THUIIOBBIX CH- | 3aJlad B CHTyaIUsX
HUH. TyallusIX U CUTyallMsIX | MMOBBIIICHHOM  CIOX-
MOBBIIEHHOW  CJIOXK- | HOCTH, a TaKXe B He-
HOCTH. CTaHAAPTHBIX U
HENpPEIBUIACHHBIX CH-
Tyanusx, co3/1aBast
IpH 3TOM HOBEIE Ipa-
BWJIA M QJITOPUTMBI
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IeHCTBUIA.

HUmeer HABBIKH
(YK - 2.6) - co-
CTaBJICHUs]  ITOCJIE-
JIOBATEeILHOCTH
(anmropurma) perie-
HUS 3a/1a9H.

Ob6yuarornuiicst HE
UMEET HaBBIKH IO CO-
CTaBJICHHSI  MOCJIEO-
BaTEJIBHOCTH  (ayro-
pHTMa) peIleHHs 3a-
JIaYH.

Obyyaronuiics uUMeeT
HaBBIKM II0 COCTaBJie-
HHUSL II0CJIC/IOBATEILHO-
ctu (anropurtma) perie-
HUS 33J]Ja4d B THIIOBBIX
CUTYAaIHSIX.

O6yuaromuiicss umeer
HABBIKH TI0 COCTaBJIC-
HHUSL  IOCTeI0BATENb-
Hoctu  (anropurma)
pelieHusl 3aJayd B
TUIIOBBIX CUTYallUsX U
CHTYAIMsIX ITOBBIIICH-
HOM CJIOMHOCTH.

Ob6yuaronuiicss umeer
HaBBIKH II0 COCTaBJIE-
HUSI TIOCJIEIOBATEIIb-
HOCTH  (aJIropuT™Ma)
pelieHuss 3agayd B
CUTYalUsIX IOBBIIICH-
HOM CJIO)KHOCTH, a
TaK)Xe B HECTaHIapT-
HBIX U HEIpPEBUOCH-
HBIX CHUTYyallUsX, CO-
3/1aBasi IIpd 3TOM HO-
BbIC MpaBUJIa U alro-
PUTMBI JICHCTBUHA.

OIIK -1:
Cniocoben
perarpb
3aJ1a4n
npodeccu-
OHAaJIbHOU
JIesITeNbHO-
CTH Ha OC-
HOBE HC-
10JIb30Ba-
HUS Teope-
THYECKHUX U
IpaKTHYe-
CKHX OCHOB
€CTeCTBEH-
HBIX U TE€X-
HUYECKHX
HayK, a
Tax)Kke Ma-

OIIK - 1.6:
Pemenue
HH)KEHEP-
HBIX 3a/1a4 C
IOMOLIBIO
MaTeMaru-
4eCKOro
anmapara
BEKTOPHOU
anreOpel,
aHAJIUTHYC-
CKOM reo-
METPHH.

3naer (OIIK — 1.6) -
MaTeMaTH4YEeCKUN
amnmapar BEKTOPHOM

Ob6yuarornuiics HE
3HAeT U HE IIOHMMAaEeT
anmapar  BEKTOPHOMU

Obyuaromuiicss  3HaeT
amnmapar BEKTOPHOM
anreOppl, aHAIUTHYeE-

OO6yuarouuicst 3Haer
M IOHMMAaeT armapar
BEKTOPHOM  anreOpml,

OOyuyaronuiicsi 3HaeT
¥ I[OHMMAaeT ammapar
BEKTOPHOU  anreOpsl,

anreOpel, AaHAIUTH- | aNreOppl, aHATUTHYE- | CKOW I'€OMETPHH M Ma- | AHAJMTHYECKOM Ieo- | aHAIUTHYECKOW Treo-
YEeCKOM I'€OMETPUHM M | CKOH TeOMETpPMM | | TEMATHYECKOTO aHaJM- | MCTPUU M MaTeMaTH- | METPHH M MaTeMaTHh-
MaTeMaTHYECKOro MaTeMaTH4YeCKOro 3a. YeCKOro aHajm3a B | YeCKOro aHajim3a B
aHayu3a. aHayusa. THUIIOBBIX CUTYAIUSIX M | CHTyallUsIX IOBBIIICH-
CUTyallUsIX TOBBIIICH- | HOH  CJIO)KHOCTH, a
HOM CJIOMHOCTH. TaKKe B HECTaHIapT-
HBIX M HEIPEJIBUJICH-
HBIX CHTyalHusX, CO-
3aBasi Ipud 3TOM HO-
BbIE IpaBUJIa U aJiro-

PUTMBI ACHCTBUH.
YmeeT(OIIK — 1.6) - | OOyuaromuiics He | OOyuaronuiics ymeer | OOyyarommiicss ymeer | OOydaronuiicss ymeeT
pemrath  MHXKEHEp- | yMEeT pellaTh HHXe- | pelllaTh  WHXXEHEepPHBIe | peuiaTh MHXEHEPHBIE | peniaTh HHXKEHEepPHBIe
HBIE 3aJla4yd C II0- | HEpHBIE 3aJa4M C I10- | 3a7a4y C [IOMOINBIO Ma- | 33Jla4d C IOMOINBIO | 33JIa4l C TIOMOIIBIO
MOILIBIO  MareMaTH- | MOIIbI) MaTreMaTHye- | TeMaTHYeCKOre — amma- | MaTeMaTHYeCKOro am- | MaTeMaTHYeCKOTo arl-

YECKOI'0 arimapara

CKOro armrapara BEK-

paTa BEKTOpHOH anreo-

napara BEKTOPHOH

rapara BEKTOPHOM
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TeMaTu4e-
CKOT0 ar-
napara.

BEKTOPHOH anredpol,
AHAJIMTHYCCKOM
reOMETpUM U Mare-
MaTHYECKOTO aHaJIu-
3a.

TOPHOM anredpsl,
AHAJIMTHYECKOM  Teo-
METPUH H MaTeMaTH-
YEeCKOIo aHaJIu3a.

pBL, AHAJIMTHYECKOU
FEOMETPUH M Marema-
THYECKOT0 aHaiu3a B
TUIIOBBIX CUTYAITHSIX.

anreOpel, aHAJUTHYC-
CKOM TreoMeTpuud H
MaTeMaTH4eCKOTO
aHajgu3a B THIIOBBIX
CUTyallUsIX M CHUTya-
LUAX  IOBBIIMIEHHOU
CJIO’KHOCTH.

anredpel, aHAIMTHYe-
CKOM TIreoMeTpuH u
MaTeMaTHYeCKOro
aHaJIu3a B CHUTYyaIHsIX
MMOBBIIIEHHOM  CJIOX-
HOCTH, a Tak)Xe B He-
CTaHJAPTHBIX H
HEIIPEJBUJICHHBIX CH-
Tyalusx, co3zaBast
IIpX 3TOM HOBBIE IIpa-
BWJIA U QJITOPUTMBI
JNEeUCTBUH.

Nmeer HABBIKU
(OIIK — 1.6) - pe-
IIEHUST UHXKEHEPHBIX
3a7la4 C IOMOIUIBIO
MaTeMaTH4eCKOro
annapara BEKTOPHON
anredpel, aHAJIUTH-
YECKOM reOMETpUHU U
MaTeMaTH4YeCKOIro
aHaJIn3a.

OO6yuarommuiics He
MMEET HaBBIKH perie-
HUsI MH)KEHEPHBIX 3a-
Jlay ¢ IMOMOUIBIO Ma-
TEMaTUYECKOro amria-
para BEKTOpHOM aj-
reOpbl, aHATUTHYE-
CKOM reOMeTpUH M
MaTeMaTH4eCKOro
aHaJM3a.

OO6yuaroiuiics umMeeT
HaBBIKU PEICHHUS UH-
YKEHEPHBIX 3a7a4 C Io-
MOIIBIO MaTeMaTH4e-
CKOT'O anmapara Bek-
TOPHOM ayredpsbl, aHa-
JIATUYECKOU reOMETpUH
1 MaTeMaTH4eCcKoro
aHaJIM3a B TUIIOBBIX CH-
Tyanusix.

OOyuaronuiicst umeeT
HABBIKU PEIICHUsT UH-
YKEHEPHBIX 3aJ1a4 C
IIOMOINIBIO MaTEMaTH-
94ecKOro armapara
BEKTOPHOH anredpel,
AHAIIMTUYECKOH Treo-
METPUHU U MaTeMaTH-
YeCcKOro aHajin3a B
TUIIOBBIX CUTYAIUsIX U
CHUTYaIUsIX MOBBIIIICH-
HOH CJIIO’KHOCTH.

OOyyaronuiics uMeeT
HaBBIKU PEIICHUS UH-
YKEHEPHBIX 33124 C
IMOMOIIBIO MaTeMaTH-
YEeCKOIo arrapara
BEKTOPHOH anredphl,
AHAJIMTUYECKOH Ieo-
METPUM U MaTeMaTu-
YeCKOIr'o aHajii3a B
CUTYyalHsIX ITOBBIIIEH
HOM CJIOXKHOCTH, a
TaKKe B HECTaHIapT-
HBIX U HEMPEIBUICH-
HBIX CUTYyallUsX, CO-
37aBas IIPH 3TOM HO-
BbIC IIPABUJIA U AJIrO-
PUTMBEI JICUCTBUMA.

11




OIIK - 1.7

Pemenue
ypaBHe-
HUM, OmH-
CEIBAIO-
111070'¢
HOBHBIC
buznye-
CKHE IIpO-
LIeCChl, C
pUMeHe-
HHUEM Me-
TOJIOB JIH-
HEHHOH
anreOpel u
Marema-
THYECKOTO
aHaJm3a.

OC-

3uaer (OIK —1.7) -
METOJbI  JINHEHHOU
anredpel U Marema-
TAYECKOI0 aHaJIu3a.

OOyuaronuiicst He
3HAeT U HE MOHUMACT
METO/JIbI JIMHEHMHOU
anredOpsl U MaTeMaru-
YECKOTO aHAJIM3A.

OOygaroumuiicss  3HaeT
METOIBl JIMHEHHOM aiI-
reOppl ¥ MaTeMaTHhye-
CKOTrO aHau3a.

OOyyaromuiicst 3HaeT
M IOHMMAeT METO/IbI
JUHEHHON anreOpnl U
MaTeMaTUYECKOT0
aHajiu3a B THUIIOBBIX
CUTyallUsIX W CHUTya-
LMSIX IIOBBIIIEHHON
CJIOXHOCTH.

OOyyaromuiicss 3HaET
U TIOHUMAET METObI
JUHEeHHOH anrebpbl u
MaTeMaTU4YECKOro
aHaJu3a B CUTYaIMsIX
IIOBBIIIEHHOM  CJIOXK-
HOCTH, a TaK)Xe B He-
CTaHJAPTHBIX u
HEIPE/IBU/ICHHBIX CH-
Tyanusx, co3/1aBast
NP 3TOM HOBEIE Ipa-
BWJIA M aJITOPUTMBI
JICCTBHI.

Ymeer(OIIK — 1.7) -
pemarb ypaBHEHHS,
OIIKCHIBAIOIIUAE  OC-
HOBHbBIC ()M3HUCCKUE
IIPOIIECCHI, C TPUMe-
HEHHUEM METO/IOB
JUHEHHOU anredpbl
U MaTeMaTH4eCKOro
aHau3a.

Ob6yuaromuiics HE
yMEeT pemiath ypas-
HEHUSI, OITUCHIBAIOLIHE
OCHOBHBIE  (pu3nue-
CKHE TMPOIECChl, C
IpPUMEHEHUEM METO-
JIOB JIMHECHHOM asred-
pbl 1 MaTeMaTHYECKO-
ro aHaJIu3a.

OOyuaronuiics  ymeer
permarh ypaBHEHHSI,
OITHCBIBAIOIIHE OCHOB-
Hble (PU3MYECKHE ITPO-
I[ECChI, C MPHUMEHEHUEM
METOJIOB JIMHEWHOHN aii-
rebpsl U MaTeMaruye-
CKOTO aHaJli3a B THIIO-
BBIX CUTYaIIHsIX.

O6yuaromuiicsi ymeer
peuiate  ypaBHEHUS,
OIIMCHIBAIOLIME  OC-
HOBHBIE  (husHueckue
IPOIIECChI, C IpHUMe-
HEHHEM METOJOB JIH-
HeHHOW anrebpel |
MaTeMaTHYeCKOTo
aHaju3a B THUIIOBBIX
CHTyallUsiX W CHUTYya-
IUSAX  IOBBIIIEHHOR
CJI0)KHOCTH.

OOyuyarouuiicss ymeer
pemarth  ypaBHEHHS,
ONMCHIBAIOIIHE  OC-
HOBHBIE (pU3UYECKUE
IPOLECChI, C IpHUMe-
HEHUEM METOJIOB JIH-
HeiiHOi anreOpepl |
MaTeMaTH4YeCKOIro
aHaJM3a B CHUTYaIHsIX
IIOBBIIIEHHOW  CJIOXK-
HOCTH, a TaKkKe B He-
CTaHJAPTHBIX U
HEeIpeJBUACHHBIX CH-
Tyanusx, co3/1aBast
IIPH 3TOM HOBBIE Ipa-
BUJIA U QITOPUTMBI
JeHCTBUN.
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Nmeer HABBIKH
(OIIK - 1.7) - pe-
IICHUsl YpaBHEHMI,
OITMCBIBAIOIINX — OC-
HOBHBIC (PU3UYECKHEC
IIPOLIECCHI, C MpUME-
HEHUEM METO/10B
JNUHEHHON anredpsl
U MaTeMaTU4YECKOTo
aHanusa.

OO6yuaronuiics He
MUMEEeT HaBBIKHU pellre-
HUS ypaBHEHUH, OIU-
CBIBAIOIIUX OCHOBHBIE
¢$usnueckue npouec-
ChI, C IPUMEHECHHEM
METO/IOB JIMHEHHOMN
anreOpbl U MaTeMaTH-
YECKOT'O aHaJIM3a.

OO6yuaromuiicst UMeeT
HaBBIKM PELICHUsI
ypaBHEHUH, ONUCKHIBa-
IOLIMX OCHOBHEIE (pU-
3UYECKHE IIPOIECCHI, C
IPUMEHEHHUEM METOJ10B
JTMHEHHOH ayreOpsl U
MaTeMaTHYECKOro aHa-
J13a B TUIIOBBIX CUTYya-
IHSIX.

OO6yuaromuiicsi UMeeT
HABBIKH PEIIICHHUS
ypaBHEHU, OITUCHI-
BAIOIIUX OCHOBHBIC
¢usnueckue npouec-
CBl, C IPUMEHEHUEM
METOJOB JIMHEHHOMU
anreOpel U MaTeMaTH-
YECKOI'o aHajin3a B
THUIIOBBIX CUTYaIUsIX U
CUTYaIUsIX MOBBIIICH-
HOM CJIOKHOCTH.

OOyuaromuiicss umeer
HaBBIKH PEILICHHUS
YPaBHEHHUH, OITUCHI-
BAIOILIUX OCHOBHBIE
(u3uueckue mpouec-
Chl, C IPUMEHEHHEM
METOJIOB JINHEHHOM
anredpel U MaTEMaTH-
YEeCKOIr'0 aHajlu3a B
CUTyalLUsIX ITOBBIIIEH-
HOM CJIOXKHOCTH, a
TaK)Ke B HECTaHIapT-
HBIX M HEIIPEIBHUICH-
HBIX CUTYyaIUsX, CO-
3J1aBasi Ip4 3TOM HO-
BbIE IIpaBUJIa U aJIro-
PUTMBI IEUCTBUH.

OIIK - 1.8:
O6padoTt-
Ka  pac-
YEeTHBIX U
SKCIIEepH-
MEHTaJIb-
HBIX JIaH-
HBIX BEpO-
SITHOCTHO-
CTaTUCTH-
YECKUMHU
METOJ/IaMH.

3naer (OIIK — 1.8) -
OCHOBHBIE  BEpOSIT-
HOCTHO-
CTaTUCTUYECKHE MeE-
TO/bI 00paboTku
pacueTHBIX WU IKCIIe-
pPUMEHTAJIBHBIX JaH-
HBIX.

OOyuyaroinuiicst HE
3HAET U HE NOHUMAET
OCHOBHBIC BEpOSIT-
HOCTHO-

CTaTUCTHYECKHE  Me-
TO/BI 00paboTKH pac-
YETHBIX W HKCIEPH-
MEHTAJIBHBIX JaHHBIX.

OOyyaromuiicss  3HaeT
OCHOBHBIE BEPOSITHOCT-
HO-CTATHCTUYECKHE Me-
Tonbl  00paboTku pac-
YETHBIX U OKCIEPUMEH-
TAJIbHBIX JIAHHBIX B TH-
TIOBBIX CHUTYaIlUsIX.

OO6yuarouruiicss 3HaeT
U TOHHUMAET OCHOB-
HbIE  BEPOSITHOCTHO-
CTATUCTHYECKHE  Me-
TOABI 00paboTKH pac-
YETHBIX M OKCIEpH-
MEHTaJIbHBIX JAHHBIX
B TUIIOBBLIX CUTYAIUSIX
U CHUTyalUsIX IIOBbI-
[IEHHOHU CJIO)KHOCTH.

O6yyaroruicsi 3HaeT
¥ TIOHHMAeT OCHOB-
Hble  BEPOSITHOCTHO-
CTATUCTUYECKHUE Me-
ToJIbI 00pabOTKH pac-
YETHBIX M OKCIIEPU-
MEHTAJIBHBIX JITAHHBIX
B CHUTyallUsiX IIOBBI-
[IEHHOH CJIOXKHOCTH, a
TaKke B HECTaHIApT-
HBIX M HEHpEIBUJICH-
HBIX CHTyalHsX, CO-
3J1aBasi P 3TOM HO-
BhIC IIpaBHJIa M aJro-
PUTMBI IEACTBUM.
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Ymeer(OIIK — 1.8) -
NIPOBOJIUTH oOpa-
OOTKY pacueTHBbIX H

OOGyuarouuiicst He
YMEET IPOBOJIUTH 00-
paboTKy pacueTHBIX U

OOyuaromuiicss  ymeer
MIPOBOJIUTE  0OPabOTKY
pacueTHBIX U OKCIIEPH-

Ob6yuaromuiics ymeer
IPOBOJAUTL 00pabOTKy
pacyeTHBIX U DKCIIe-

O6yuaronuicst ymeer
IPOBOJIUTE 00PaboOTKy
pacueTHBIX U OIKCIIe-

OKCIEPUMEHTAIBHBIX | OKCIEPUMEHTAILHBIX | MEHTAJIBHBIX  JAHHBIX | pPUMEHTAILHBIX — JaH- | pPUMEHTAIbHBIX  JIaH-
JTAHHBIX BEPOSIT- | JAHHBIX BEPOSITHOCT- | BEPOSITHOCTHO- HBIX  BEPOSTHOCTHO- | HBIX ~ BEPOSITHOCTHO-
HOCTHO- HO-CTATHCTHMUECKUMH | CTATHCTUYECKUMHU Me€- | CTATUCTHUYECKUMH Me- | CTATUCTHYECKHMHU Me-
CTATUCTUYECKUMHU METOAAMH. TOJAMU B THUIIOBBIX CH- | TOHAMH B THIIOBBIX | TOZaMH B CHTYaLMSIX
METOJIAMH. Tyalusx. CUTyallUsiX M CHUTya- | HOBBIUICHHOM  CJIOXK-
IIUSIX  TTOBBIIICHHOM | HOCTH, a TaKXXe B He-
CJIO)KHOCTH. CTaHJIaPTHBIX u
HEIpeJIBUICHHBIX CH-
Tyauusx, coziaBast
IIpU 3TOM HOBBIE IIpa-
BHJIAa W QITOPUTMBI

JICUCTBUH.
Nmeer HaBbikn | OOyyaromuiics He O6yuaronuics uMeet OOyuaroiuiics umeer | OO0ydaromMUICT UMEET

(OTTK — 1.8) - o6pa-
00TKH paCcy€THBIX H
SKCIICPUMCHTAJIbHBIX
JAHHBIX BEPOAT-
HOCTHO-
CTaTUCTHYECCKHUMHU
MCETOJIaMH.

HMEECT HaBbIKU O6p8.-
OOTKH PaCUYCTHLIX U
SKCIIEPUMCHTAJIbHBIX
JaHHBIX BEPOSTHOCT-
HO-CTaTUCTUYCCKHUMH
MCTOJaMH.

HaBBIKK 00paboTKH
PAaCUYETHBIX B 3KCIIEPH-
MEHTAJIBHBIX JJAHHBIX
BEPOSITHOCTHO-
CTaTUCTUYECKUMHU Me-
TOJIaMH B THIIOBBIX CH-
Tyanusx.

HaBBIKK 00paboTKU
pacyEeTHBIX U JKCIIe-
PUMEHTATbHBIX JIaH-
HBIX BEPOSITHOCTHO-
CTATUCTHYECCKUMH MEe-
TOJJAMH B THITOBBIX
CUTYallUsIX U CUTya-
LIMSIX ITOBLINICHHOM
CIIO)KHOCTH.

HaBBIKK 00pabOTKH
pacyeTHBIX U DKCIIe-
pPUMEHTAJIBHBIX JaH-
HBIX BEPOSITHOCTHO-
CTATUCTHYECKUMH Me-
TOJIAMH B CHUTYaILIHSIX
TTOBBILICHHON CIIOXK-
HOCTH, a TaKX€e B HE-
CTaHJapTHBIX U
HEMpeIBUJIEHHBIX CH-
TyaIusx, Co31aBast
IPU 3TOM HOBBIE IIpa-
BHJIA M QJITOPUTMBI
JICHCTBUH.
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1.2.3. Ixana oneHuBaHus

Y poBeHB TOCTHKEHU T

OTMeTKa B 5-0aipH0M 1miKaie

3aureHo/ He 3aUTEHO

BBICOKMI «5»(0TIHYHO) 3a4TE€HO

IIPOJABUHYTHIN «4»(xoporo) 3a4TEHO

ITOPOTOBBIN «3»(y1OBIETBOPUTEIIHLHO) 3auTEHO
HIKE [IOPOTOBOTO «2»(HeyIOBIECTBOPUTEIIHHO) HE 3a4YTEHO
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2.Tunopble KOHTPOJIBHBIE 3a0AHNS UJIH HHbIE MAaTEPHAJIbI, HEO0X0AUMBbIE /ISl OLEHKH pe-
3yJbLTATOB OCBOCHHS 00pa30BaTebHONH NPOrpaMMbI

TUIIOBBIE 3AJTAHUS IJI51 TPOBEAEHMS ITPOMEXYTOUYHOU ATTECTALIMU:

2.1. Dx3amen

a)  munosvie gonpocwl k sx3ameny (Ipunosicenuel)
8)  Kpumepuu OyeHUBaHUsL
IIpu onieHKe 3HaHMI Ha SK3aMEHE YYUTHIBACTCH:
1.  VYpoBeHb cHOPMHUPOBAHHOCTH KOMIICTEHIIHH.
2. VpoBeHb yCBOEHHUS TEOPETHUECKUX IOJIOKCHHH MUCIMILIMHEL, PABHILHOCTE (OPMYIIH-
POBKM OCHOBHBIX ITOHSITHM U 32aKOHOMEPHOCTEHA.
3. VposeHb 3HaHUSA (HAKTHIECKOrO MaTepuaia B 06BeMe IPOrpaMMEL.
4. Jloruka, CTpyKTypa ¥ TPaMOTHOCTE H3JIOYKEHHUS BOIIPOCA.
5. VYMeHue CBS3aTh TEOPHIO C MPAKTUKOM.
6. Ywmenue nenaTh 0000IIEHHS, BEIBOIBL.
No Ounenka Kpurepun onenkn
n/n
1 OTHI/I‘IHO OTBeThl Ha MOCTABJIEHHbIE BOMPOCHI U3JIararoTCsd JIOTMYHO, IMOCIea0Ba-
TECJIbHO U HE Tpe6y}0T JOMOJIHUTENbHBIX MOsicHeHUH. [TosiHo PacKpbIBarOT-
Cs TIPUHHUHHO-CJICACTBCHHBIC CBA3HU MEXAY SIBJICHUAMHU U COOBITHSIMH. I[C—
7ar0TCs 000CHOBaHHbBIE BBIBOJBL. JIEMOHCTPUPYIOTCS TTyOOKHeE 3HaHUs Oa-
30BBIX HOPMAaTHBHO-TIPAaBOBbIX akTOB. COGJIONAIOTCS HOPMBI JIUTEPATYP-
HOW peuu.
2 XOpOH_IO OTBeTbl Ha MOCTAaBJIEHHBIE BOIMPOCHl H3JIararkoTCs CUCTEMATU3UPOBAHO U
MOCJIEA0OBATEIBHO. Bazosrie HOPMAaTHBHO-INIPAaBOBbLIE aKTbl HCIIOJIb3YHOTCH,
HO B HENOCTATOYHOM 0Obeme. MaTepuan uajaraercs yBepeHHO. PacKphbIThI
IIPUHYHUHHO-CJIEACTBEHHBIC CBA3K MEXAY SBJICHHAMH U COOBITHAMU. ,Z[e-
MOHCTPHUPYETCA YMEHUE aHATTU3WPOBATh MaTepHall, OHAKO HE BCE BBIBObI
HOCAT apryMEHTHPOBaHHBIM M JOKa3aTenbHbld xapakrtep. Cobirogarorcs
HOPMBI JINTEPATYPHOMN PEUH.
3 Y 1OBJIETBOPUTEIBHO JlomyckaroTest HapylIeHHsT B MOCJIEN0BATENLHOCTH M3JIOKkeHUs. MmeroTcs
YNOMHHaHHUsA 00 OTACJIBHBIX 0a30BBIX HOPMaTHBHO-ITPABOBBIX aKTax. He-
[TOJIHO paCKpbIBArOTCA MPUYHUHHO-CJICACTBECHHBIC CBI3H MEXAY ABJICHUSIMHU
U COOBITHAMH. J[eMOHCTPHPYIOTCSI MOBEPXHOCTHBIE 3HAHHUsS BOMNPOCA, C
TPYAOM pELIAKOTCAd KOHKPETHbLIC 3aJadvu. HmeroTes 3aTPpyAHEHHA C BBIBO-
Jamu. JlonmycKaroTCsl HapyLIeHHUst HOPM JINTePaTyPHOU PEeyH.
4 HeynoBnerBopurensHO| Mateprain H3naraetcs HENnocieqoBaTeNIbHO, COMBYMBO, HE MPEACTABISET
orpeaesieHHOH CHCTeMbl 3HaHUH no aucuuniauHe. He packpbiBatoTes npu-
HYUHHO-CJIEACTBEHHLIE CBA3KU MEXKOY SIBJICHHUAMH U cobeiTHaMH. He IMpOBO-
JUTCA aHalu3. BbIBOﬂbI OTCYTCTBYIOT. OtBeThl Ha JOIOJIHUTEJIBHBIE BO-
NnpoChl OTCYTCTBYIOT. HmeroTcst 3amMeTHbIE HapyLI€HWUs HOPM JIUTepaTyp-
HOH peyn.
TUIIOBBIE 3AJAHWS JIJI1 ITPOBEJEHMS TEKVIIETO KOHTPOJIA:
2.2. KonTpoasHasi pabora
@)  munogvie 3a0anus Ona KOoHmpoaLnou pabomst Nel (Ilpunooicenue?2)
0) Kpumepuu oyeHusaHUs.

BrimonaseTcs B mucbMeHHOM Gopme. [Tpu onenke paboTel cTymeHTa YHTHIBACTOS:
[TpaBunBHOE pereHue 3a1aY.
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2. CaMOCTOSTENBHOCTH CYKICHHUM, TBOPYECKUI OIX0]], HaAydHOE 0OO0CHOBAaHHE PACKPHIBAEMOK

IpOOJIEMBL.
3. Hamuuwme B koHIIe paOOTHI IOJHOTO CIIACKA JTUTEPATYPHI.

Ne Onenka KpuTepnn onenku
o/n
1 OTnu4HO CryneHT BBIMONHUI paboTy 6e3 omwnOOK M HEJOYETOB, NOMYCTHII HE
fosee oIHOro HeaOYeTa
2 Xopo1o CTyneHT BbINOJIHU paboTy MOJHOCTBIO, HO IOMYCTHIT B HeH He Oonee
OJHOM Herpy6o# owmbKM W ONHOro HemoueTa, WK He Oonee ABYX
HEZ04eTOB
3 VY I0BJIETBOPUTETBHO CTyzneHT NpaBUIBHO BBIMOJHWI HE MEHee MOJIOBHHBI paboThl WK 10-
mycTui He Gonee aByx rpyObix ommboK, WM He Gornee ogHON rpyboH
¥ OIHOM HerpyOol OIKOKK W ODHOrO HeJoueTa, WK He Ooee ABYX-
Tpex HerpyObIX OMIMOOK, WIH OAHOW HerpyOoH OIMOKH U Tpex Heldo-
YETOB, WK MPH OTCYTCTBHH OIIKMOOK, HO NPH HATWYMU YEThIPEX-MATH
HEJIOUETOB, MJI0XO0 3HAET MaTepuall, JOIyCKaeT UCKakeHHe HaKTOB
4 HeynogneTBopuTebHO CTymeHT [DOMyCTH/I YHCIO OMIKMOOK W HENOYETOB IDEBOCXOALIEE
HOpMY, MIPH KOTOPO# MOXKeT ObITh BHICTAaBJIECHA OLEHKA «3%», WK €ClU
MpaBUJIbHO BBIMOJHUI MEHEe MOJOBHHbI paboThl
5 3auTeHo BrinosHeHo npaBuibHO He meHee 50% 3anaHuii, paboTa BbINONHEHA
MO0 CTAHAAPTHOM WJH CaMOCTOSTENbHO pa3pabOTaHHOH METOAMKE, B
OCBELLUEHHWH BOMPOCOB HE COAEPIKHUTCS TpyOBIX OLIMOOK, MO XO4y pe-
IEHUS CleJaHbl apryMEHTHPOBAHHBIE BBIBOMbI, CAMOCTOSTEIbHO BbI-
NoJTHeHa rpaduyeckas 4acTb paboTel
6 He 3auteHo CTyneHT He crpaBuics C 3alaHWieM (BBIMOJHEHO MPaBHIIBHO MEHEE
50% 3amaHus BapMaHTa), He PaCKPbITO OCHOBHOE COAEPIKaHHWe BOTMpPO-
COB, UMEIOTCS rpyOble OIKWOKK B OCBELEHWH BOMNPOCA, B PEILIEHUH 3a-
Ja4, B BIMOJHEHUH rpaduuecKol 4acTH 3alaHus U T.I., @ TAKXKe Bbl-
TIOJIHEHA HE CaMOCTOSTENBbHO.
2.3. Tecr
a)  muno6ol KOMnieKm 3a0anuil 0Jisl 6x00H020 mecmupogarus (IIpunoocenue 3);
MUN0BOL KOMIIEKM 3a0aHUL 015 umo208020 mecmuposanus (Ilpunooicenue 4);
0) Kpumepuu OYeHUBAHUS.
[Ipu onieHke 3HAHUH MO pe3yIbTaTaM TECTOB YIUTHIBAETCS:
1. VYpoeHb chOPMHUPOBAHHOCTH KOMIIETCHIINH.
2. YpoBeHb YCBOCHHSI TEOPETUYECKUX MONOXKEHUH AUCIUIIIMHBL, IPaBHIBHOCTE HOpMY-
JIMPOBKY OCHOBHBIX IIOHATHH U 3aKOHOMEPHOCTEH.
3. VporeHs 3HaHUS (HAKTUIECKOrO MaTepuaia B 00beMe IpOrpaMMBl.
4. Jloruka, CTpyKTypa ¥ T'paMOTHOCTb U3JI0XKEHHUS BOIIPOCA.
5. VYwMeHue cBs3aTh TEOPHUIO C IPAKTHKOH.
6. YMenwue nenaTh 0000IIEHNS, BEIBOIEL.
Ne Onenka Kpurepun onenkn
n/n
1 2 3
1. | Ormuno €CJIH BbIMOJIHEHBI CIENYIOLLHE YCTOBHS:

- IaHbl MpaBWJIbHbIE OTBETbl HE MeHee yeM Ha 90% BompocoB TecTa, Mc-
KJIFOUasi BOMPOCHI, HA KOTOPBIE CTYIEHT JOJDKEH JaTh CBOOOHBIHN OTBET;
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- Ha BCe BOIPOCHI, MpeAnonaraoLme cBoO0JHbIH OTBET, CTYASHT Aal npa-
BUJIbHBIN U TMOJIHBIA OTBET.

Xoporo

€CJIU BBITOJIHEHB! CIEAYIOLIHE YCIOBHUS:

- JaHbl MPAaBUJIbHBIE OTBETHI HE MEHee ueM Ha 75% BOMpPOCOB TECTa, HC-
KJIFOYasi BOMPOCHI, Ha KOTOpbIE CTYIEHT JOJKEH JaTh CBOOOIHBIN OTBET;

- Ha BCE BONPOCHI, MpeArnoararoirie cBOOOAHbIA OTBET, CTYACHT Aal Mpa-
BWJIbHBIM OTBET, HO JAOMYCTHJI HE3HAUMTE IbHbIE OLUMOKM K He MoKasall He-
00XOAUMOM MOJTHOTHI.

Y 10BNETBOPUTETHHO

€CJIM BbIMOJHEHBI ClISAYIOLINE YCIOBHUS:
- JJaHbl MpaBUJIbHbIE OTBETHI HE MeHee ueM Ha 50% BOmpocoB TecTa, UC-
KJIFO4ast BONMPOCHI, HA KOTOPbIE CTYA€HT AOKEH AaTh CBOOOIHBIN OTBET;

- Ha BCE€ BOIIPOCHI, MpEeAnoararoue cBOOOAHbIA OTBET, CTYAEHT Aall He-
MPOTUBOPEUMBBIN OTBET, WJIM NPH OTBETE JOMYCTUJ 3HAUUTEIbHbIE HETOU-
HOCTH U HE MoKa3asl MoJIHOThI.

HeynosnersopurensHo

€CIM CTYAEHTOM HE BBIMOJIHEHbl YCJIOBHMS, NPEANOJaralolliue OLEHKY
«Y IOBJIETBOPUTELHOY.

3aureHo

BeicTaBnseTcs npy COOTBETCTBUM MapaMeTpaM 5K3aMEHALMOHHOM LIKasibl
Ha YPOBHAX «OTJIHMYHOY, «XOPOLLIOY,
«YJOBJIETBOPUTEIBHOY.

He 3auTteno

BricTaBnsiercs INpU COOTBETCTBHUH MNapamMeTpam 9K3aMEHALMOHHON LIKaIbI
Ha YPOBHE «KHCYNOBJICTBOPHUTEIBHOM.

3. IlepeyeHp B XapaKTEPUCTHKH MPOUEIYPHI ONEHUBAHUSA 3HAHWMN, YMEHUH, HABbI-
KOB, XapaKTepPHU3yIOIMX 3Tanbl GoOpMHUPOBAHHS KOMIIETEH N

[Iponenypa mpoBeneHUs] TEKyILEro KOHTPOJsSI YCIIEBAEMOCTH W IIPOMEXYTOUHON arTe-
cTanuy 00yJaromuXCsl 0 AUCIUIUIHHE PErIaMeHTUPYETCS JIOKATbHBIM HOPMATHBHBEIM AKTOM.

IlepedeHb H XapaKTEPHUCTHKA NMPOLEAYP TEKYIIEro KOHTPOJIs
M IPOMEKYTOYHOM aTTECTALMH M0 JHCHHIIHHE

HaumeHoBaHue ore-

[leproanyHoCTb U
crioco nmpoeene- | Buabl BcTaBnseMbix

Ne ®opma yuera
HOYHOI'O CpefcTBa HUsI TPOLIEY PbI OLIEHOK
OLICHUBAHHS
Pa3 B cemectp
(cormacHo yue6-
1 - T— HOMY MUIaHy), 1o [To naTubannbHo Benomocts, 3aueTHast
' OKOHYaHWH H3y- lkasne KHMWXKKa, MOPTHOJIHO
YEHUsl AUCLIMILITH-
HbI
CucremaTnuecku
” KypHan ycnieBaemoctu
Ha 3aHATUSX (A5 [To naTubannbHOM
. . npenonasarens (1 04-
OYHOH (hopMbI ikasne (st O4HOM -
HOM (opMbl 00yUEHHUS);
o0y4eHus); topmbl 00yHeHHs);
2. KonTponbhas pabora TeTpaab 11t BLINOIHEHHUS
[To mepe BbIMOA- | 3a4TEHO/HE3aUYTEHO
e KOHTPOJIbHBIX paboT (asis
HeHus (ans 3a04- | (s 3a0uHOM dop- s
o 3a04HOH dopmbl 00yue-
HOM dopMbl 00y- MbI 00y4EeHHUsI)
HUS)
YEHUS)
[To naTubannbHoO#M
CucremaTuyecku XKypnan ycnesaemocTtu
Tect Likane (3ayre-
Ha 3aHATHAX npenoaasaress

HO/HE3auTeHO)
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IIpunoowcerue 1

TunoBbie BONPOCHI K 3K3aMeHY

VK 2(YK 2.6 - 3nams), OIIK 1(OIIK 1.6 —3nams; OIIK 1.7 — 3name; OIIK 1.8 - 3nHamp)

1 cemecmp

YK 2(VK 2.6 - 3nams), OIIK 1(OIIK 1.7 — 3nams)

R -0

Marpurel. CBOKHCTBa MaTpHIL.

Omnpenenurenu 11, I1I u Beicinx nopsiaxoB. CBoMCTBa ONPENEIUTEIEH.

O6paTHas mMaTpuIa.

[IpaBuno Kpamepa.

JluneliHas 3aBUCUMOCTh U HE3aBHCUMOCTH BEKTOPOB.

Panr matpursr.

CucteMbl TUHEWHBIX ypaBHeHUi. Kpurepun COBMECTHOCTH U HECOBMECTHOCTH, OIIpesie-
JIEHHOCTH ¥ HEOIIPENIeIEHHOCTH.

YK 2(YK 2.6 - 3nams), OIIK 1(OIIK 1.6 — 3nams)

8.
2

10.

11
12.
13.
14.
L3,
16.
17.
18.
19.
20.
21.
22,
23,
24.
235,
26.
27,
28.
29.
30.
31.

32.

BexTopHOE n-MepHOE MPOCTPAHCTBO BEKTOPOB.

[lepexon x HOBOM cucTeMe KOOpIUHAT.

CoOcTBeHHBIE 3HAYEHHUSI U COOCTBEHHBIE BEKTOPHI MaTPUIBL. XapaKTepUCTHYECKOE ypaB-
HEHHE.

Marpuna muHeRHOro npeoOpa3oBaHusi B HOBOM Oa3uce. JluaroHanuzanus MaTpuL.
CkansipHoe npousBeieHre BeKTopoB. [Ipoekiins BekTopa Ha ock. PaboTa CHIIEL
BekTopHOE Ipon3BeieHNe BEKTOPOB. MOMEHT CUJTBL

CMmemanHoe IPOU3BEICHUE BEKTOPOB.

JlexapTOBBI MPSIMOYTOJIBHEIE KOOPAWHATEL.

JleneHue oTpe3ka B JaHHOM OTHOILICHHH.

IIpsmas nuHAA. YTI0BOH KO3(QQHUIHEHT IPsIMOH.

IIpsimasi, 3amanHast ABYMS TOUKAMU.

HopmansHoe ypaBHeHUE. PaccTosHEE TOUKH OT MPSIMOH.

Ilepeceuenue IByX IPSIMBIX.

OKpy>XHOCTB.

Onurc.

['unepbomna.

[Tapabomna.

[Tpeo6pazoBanue ypaBHEHHUS IMHUU BTOPOTO MOPSAKA K KAHOHUYECKOMY BHILY.
ITonsgpHas cucreMa KOOpIUHAT.

[Inockocte. Ee ypaBHeHue.

[Ipsimast muHwMsL.

Coepa.

[{unusapryecKre IOBEPXHOCTH.

IloBepxHOCTH BpaIneHusl.

IToBepXHOCTH BTOPOTO MOPSIAKA.

YK 2(YK 2.6 - 3nams), OIIK 1(OIIK 1.6 — 3nams), OIIK 1(OIIK 1.7 — 3nams)

33.
34,
35,
36.

S

D

)

=)

D

D

38.

2.

KommuiexcHele uncia U AeHCTBUS HaJ HUMHU B anrebpandeckoii popme.
CompspxeHHBIe ynca. ['eomeTpuyeckasi HHTEpIpeTalvs.
Tpuronomerpuyeckas u nokasareibHas GopMa KOMILUIEKCHOTO YHCIA.
Qopmyna Jinepa. M3pneyenne kopHeit n-oif cTeneHu.

Yucnosas mocnenoBaTenbHOCTE. [Ipenen YncioBoi mocnenoBaTeIbHOCTH.
[Ipenen pynkuuu. 3amMevaTe bHbIE IPENEIBL.

Beckoneuyno maisre, 6eCKOHEUHO OOJIBININE BETHUMHE], UX CBOMCTBA.
OKBUBAIECHTHBIC QYHKIIUH.

HenpepreIBHOCTH QYHKIMHU B TOUKE, HA HHTEPBAJIE U HA OTPE3KE.
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42.
43.
44,
45.
46.
47.
48.
49.
50.

51.

32,
53.
54.
55.
56.
374
58.

Pa3priBbl QyHKIIMK U UX BUMBL.

[TpousBonHas, ee CBOKWCTBA.

['eomeTprueckuit U GU3MYECKUN CMBICI IPOU3BOIHOM.

OcHoBHbIe paBuiia nuddepeHnuponanus. Tabnumna Npou3BOIHBIX.

[Ipou3BOIHBIE CIOXKHON, 0OpATHOMN, MapaMeTPUIECKON (GYHKIIHH.

Jlorapudmuueckoe nuddepeHIpOBaHHUE.

[Tpou3sBoiHAS TOKA3aTEIbHO-CTEIEHHON (QyHKIIMH.

Huddepennuan QyHKIUU.

[Tpou3BOMHBIE BBICIIMX ITOPSIKOB 3JIEMEHTAPHBIX, CIOXKHBIX, IapaMETPHYECKUX U HEsB-
HBIX QyHKIUH. {uddepeHnurans! BEICIINAX TOPSIKOB.

®opmyna Teitnopa. PasmosxeHre HEKOTOPHIX 3MeMEHTapHbIX GQyHKIMH no Gopmyne Tei-
jopa.

MOHOTOHHOCTE QYHKIIUH. DKCTPEMYMBI.

Teopemsr @epma, Ponns, Jlarpanxa.

[TpaBuiio Jlonurans.

HccnenoBanue QyHKIUH ¢ TOMOIIBIO TPOU3BOJHOM.

BexTopHas QyHKIHS CKaISIPHOTO apryMeHTa.

KpuBu3Ha miockoi KpuBoi. DBOIIOTA.

KpuBu3Ha npocTpaHCTBEHHON KPHUBOM.

2 cemecmp

YK 2(YK 2.6 - 3nams), OIIK 1(OIIK 1.6 —3nams), OIIK 1(OIIK 1.7 — 3names)

1.

090N oL R W

[lepBoobpasnas. HeompeneneHHsl uHTErpas U ero cBoicTea. Tabmuia WHTErpaios. 3a-
MeEHa IIepEeMEHHOH B HeOIpeIeJIeHHOM HHTerpaie. Meros BHeceHus o quddepeHnua.
WHTerprpoBaHue o 9acTsM.

WuTerpupoBanue NpocTeHImux Apodei.

WuTerpupoBanue paloHaIbHBIX IpOOeH.

WuTerpupoBanue QyHKIUN, palliOHATIEHO 3aBUCSIIUX OT TPUTOHOMETPUUECKUX (PYHKIIUH.
HexoTopeie HHTErpansl TPUTOHOMETPUYECKUX QYHKIIUH.

WuTerpupoBanue anredpandeckux UpparoHAIEHOCTEH.

O0630p METOIOB HHTETPUPOBAHHUSI.

Onpenenennsiii uaTerpan. ®@opmyna Herorona — Jleitbnuna.

3aMeHa IEpEMEHHON B OIIPEEIIEHHOM HHTErpase.

VBTerpupoBaHue 1o 4acTsMm.

[IpuOmkeHHOE BBIYHCICHUE OTIPENeICHHBIX HHTErPAJIOB.

HecobcTBeHHBIE HHTETPATIBL.

[Inomanu ninockux Guryp.

JmiHA DyTH KpHUBOM.

O6mwem Tena BpameHus. [Inomans IoBEpXHOCTH BpALIEHHUS.

MowmenTsl. L{eHTp TshKecTH.

[TpunosxeHus onpeneNeHHBIX HHTETPAIOB K PEIIeHHIO (PU3NIECKUX 3a1ad.

JIBOMHOM HHTErpas B IPsIMOYTOJIBHBIX KOOPAUHATAX.

3aMeHa IEpEMEHHBIX B IBOHOM HHTETpae.

Beraucnenue ninomaneit miockux obnacrei.

Brrucnenue o6neMoB.

Brraucnenue miommaau NoBepXHOCTH.

IIpunoxenust JBOMHOTO HHTErpaia K MEXaHHUKE.

TpoliHo# uHTErpasl B IpsSMOYTOJBHBIX KOOPIMHATAX.

Ilepexon B TPOHMHOM HHTErpasie K LUINHIPUICCKUM U CHEPHUSCKIM KOOPIHHATAM.
Beraucinenue 00beMOB ¢ TOMOIIBIO TPOUHBIX HHTETPAJIOB.

[Tpunosxxenust TPOMHOTO HHTETrpajia K MEXaHUKE.

KpuBonmuelHbIe HHTETPATEL.



30. @opmyna ['puna.

31. IlpunoxeHus KPUBOJIUHEHHBIX HHTErPAJIOB.
32. IIoBEpXHOCTHBIE HHTETPAJIEL

VK 2(VK 2.6 - 3nams)

33. JluddepeHunanbHble ypaBHEHHUS IEPBOIO MOPSIKA.
34. VHTerpupoBaHHE HEKOTOPHIX THIIOB IUb GepeHIHaTIBHBIX YPAaBHEHHH I1EPBOI0O IOPSIIKA.
35. JuddepeHnuanbHble ypaBHEHUS BBICIIUX IIOPSIKOB.

36. Jluneitnsie quddepeHnnaIbHbIe YpaBHEHHS BTOPOTO MOPSIKa C TOCTOSHHBIME KO3 u-
[UEHTaMU.

37. Jluneiinsle nuddepeHIraTbHble YpaBHEHHS N — IO MOPSIKa C TOCTOSTHHBIMU KO3 hunu-
CHTaMH.

38. Meron Jlarpanxa (MeTo/1 BapHaIlK IPOU3BOJIBHBIX TIOCTOSHHBIX).

39. Cucremsl TUHEWHBIX MU} depeHIHaTbHBIX YPaBHEHUH C IIOCTOSSHHBIMU KOG GHUIIUEHTAMHU.

40. DBeckoHEYHBI! psifI, €r0 CXOOUMOCTb.

41. HccnenoBaHue Ha CXOJUMOCTH PSIIOB € IOJOXUTEIBHBIMY WwieHaMmu. [Ipu3Haku cpaBHe-
HUSL.

42. Tlpusnaku cxomumoctu Jlanambepa u Komu.

43. MHTerpaibHBIA IPU3HAK CXOIUMOCTH.

44. A6comrotHas cxoauMocTh. Teopema JleitOuiia o CX0IUMOCTH 3HAKOUEPEAYIOLIUXCS PSIIOB.

45. @®ysHKnuoHaNBHEIE psinbl. O0IaCTh CXOIUMOCTH.

46. IlpaBuibHas CXOAMMOCTH (DYHKIIMOHAIBHBIX PSIIOB.

47. CrenenHsle psipl. VIHTEpBaI U painyc CXOAUMOCTH.

48. Psn Teitnopa.

49. NurerpupoBanue TudpepeHINaTbHBIX YPABHEHUH ¢ TOMOIIBIO CTEIIEHHEIX PSIOB.

50. IlpunokeHHs CTENEHHBIX PSIOB K NPUOIMIKCHHBIM BEIYUCICHUSIM.

51. Psmel ¢ KOMIUIEKCHBIMU YJICHAMH.

52. Psapsr @ypee.

53.  Wurerpan @ypse.

54. Cxansproe none. [Tpou3BogHas 10 HAPABICHUIO.

55. I'pamueHT CKaJsipHOTO IOJIS.

56. Bexrtoproe nose. IIoTOK BEKTOPHOTO MOJIS Uepe3 MOBEPXHOCTb.

57. TlogmpocTtpaHcTBa.

YK 2(YK 2.6 - 3nams), OIIK 1(OIIK 1.8 - 3namps)

58. DOneMeHTh KOMOMHATOPUKH: TIEPECTAHOBKH, Pa3MEIICHHUsI, COYETAHUSI.

59. Kiaccugeckoe onpeneneHue BepOSITHOCTH, CIydaiiHble COOBITHSI, SIEMEHTaPHbIE HCXOMIBI,
CBOMCTBA KJIACCUYECKOH BEPOSTHOCTH.

60. CoBMecTHBIE B HECOBMECTHBIE COOBITHS. TeopeMa CIIOMKEeHUST BEPOSITHOCTEM.

61. 3aBHCHMBIC U HE3aBUCHMBIE COOBITHS. TeopemMa YMHOKEHUS BEPOSTHOCTEN.

62. YcioBHas BeposTHOCTE. TeopeMa o GpopmyIie IIOIHOM BEpOSTHOCTH, popMyIisl Balieca.

63. TloHsTHe pacHpeneNeHns BEepOSITHOCTEH ClIydaiiHbIX coOBITHH. CXeMa He3aBUCHMBIX HC-
neiTanui. @opmyna beprymmm.

64. CryuaifHBle BETUYIUHEL ONpeneIeHne, QYHKIMSA paclpeNeIeHus CIlyYaiHON BEIMIUHE] 1
€€ CBOMCTBA, HE3aBUCUMBIE CITyYallHbIC BEIMIMUHBL.

65. OmpeneneHus YUCIOBBIX XapaKTEPUCTHK JUCKPETHBIX ¥ HENPEPBIBHAIX CIyYalHBIX BETH-
YUH: MAaTEMaTHYECKOE OXKHMIaHHe, JUCIEPCHs], MOJa, MEIMaHa, [IEHTPAIbHBIC U HadalbHbIE
MOMEHTHI.

66. CpoiicTBa MaTeMaTHYECKOTO OXKHIAHUS ¥ JUCIIEPCUY JUCKPETHOM CITydaifHON BETMYHHBL.

67. DBuHOMHaIBHOE paclpeleieHNe, BEIYMCIEHNE MATEMATHIECKOTO OKUIAHHUS U JUCIIEPCUH
OMHOMMHAIBHOIO PaCIpeeIeHHOMN ClIyYaliHOM BEINYHHEL.

68. T'eomerpuueckoe pacnpenenenve. Pacnipenenenne I[lyaccona. Berurcienre 0OCHOBHBIX
YHCJIOBBIX XapaKTEPUCTHK 3TUX PACIPEICTICHHH.
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69.

70.

71
72.

74.

HemnpepsIBHBIE CTy4aiiHble BeIUYUHBL BrHucIeHe MATEMaTUIECKOTO OKUIAHUS U JHC-
IIEPCUHU JUIsI PABHOMEPHO U HOPMAJIBHO paCIIpENENIEHHBIX CIIyYalHbIX BEJIMYHH.

OyHKIMS pacnpeaeNeHus HEMPEPHIBHON CITyYailHOM BEJMUUHEL U ee cBoicTBa. DyHKIMs
IUIOTHOCTHU pacupenenenus. Mona, Menuana. HadaneHble U EHTpaJIbHbIE MOMEHTHI.
ITonsiTre 0 3aKOHE OOIBIIKX YUCEL.

OCHOBHBIE IOHSATHUS MATEMATHYECKOH CTATHCTUKU: TeHEpaIbHas COBOKYIIHOCTE, BRIOOPKA,
BEIOOpPOYHBIE XapaKTepUCTHKH. MeToasl oTOopa.

CraTucTryecKre OIeHKH M UX CBOMCTBA: HECMELICHHOCTH, 3 (EKTUBHOCTE U COCTOSITEb-
HOCTb.

[IpencraBneHne CTaTUCTUYECKUX JaHHBIX. [1ouron yactot. ['HcTorpamma.
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Ipunooicerue 2
TunoBble 3a0aHUSA 1JIsi KOHTPOJIBHOH padoThr Nel

YK 2(VK 2.6 — ymemsb, umems HaGbIKU),
OIIK 1(OIIK 1.6 — ymems, umems Hasviku; OIIK 1.7 — ymems, umems HA8bIKU)

Bapmuanr 1

YK 2(VK 2.6 — ymems, umems nagviku), OIIK 1(OIIK 1.7 — ymemsb, umembs HABbIKU)

3aganue 1.
Jlana cucrema JTMHEHHBIX YpaBHEHUH

b e M
8x1+3x2—6x3=2,

2 . |

4x1+x2—3x3—_).
Jloxazath €€ COBMECTHOCTH M pELIUTh AByMs criocobamu: 1) Merogom ["aycca; 2) cpeactBamu
MaTpUYHOTO UCUUCIICHHSL.

YK 2(YK 2.6 — ymemsb, umems nagvixu), OIIK 1(OIIK 1.6 — ymemsb, umems HA8bIKU)
3ananue 2.

Hans! Bextops! a(l; -2; 3), b(4; 7; 2), ¢(6; 4; 2) u d(14; 18; 6)B HexoTopoM Oasuce. [Toka3sars,
YTO BEKTOPHI 4, B, ¢ 00pa3yroT 6aszuc, ¥ HaliTU KOOpAKWHATHI BeKTopa d B 3TOM Oasuce.

3aganue 3.

JlaHB! KOOpAMHATHI BEPIIUHEI TUpaMuIbl A 1424344: A1(6; 6; 5), A2(4;9;5), Az (4;6; 11), A4
(6; 9; 3).

Haiitu:1)uny pebpa A1A42; 2)yron mexay pebpamu 4142 nA1A4; 3)yron mexny pedpom 4144
U rpanbio A14243; 4)nnomans rpann A1A243; 5)o0seM nupaMunsl; 6)ypaBHeHHE IpsiMoit A 142
7)ypaBHEHHUE IIIOCKOCTH A 142A43; 8)ypaBHEHHE BBICOTBI, ONYIIEHHON U3 BEPIIUHEI A4 HA IPaHb
A1A243. Coenatp 4epTex.

3ananue 4.

Jansl ne BepmmHe! A (2; -2) u B (3;-1) u Touka P(1; 0) nepeceuenus Meauan TpeyrojabHUKa
ABC. CocTaBUTh ypaBHEHUE BEICOTHI TPEYTONBHIKA, IIPOBEACHHON Uepe3 TpeThio Bepimuuy C.
Caenatp uepTex.

3ananue 5.

CocTaBuTh ypaBHEHHE U NOCTPOUTH JIMHUIO, KaXIast TOYKa KOTOPO# OJHHAKOBO yIaleHa OT
Touku A (0; 2) m or mpsimo y — 4 = 0.

3ananue 6.
10
=
Jlunus 3agaHa ypaBHEHUEM B IOJIIPHON CHCTEME KOOPIMHAT L-+-Easp
Tpebyercs: 1 )TOCTPOUTS THHUIO IO TOUKAM, HaurHas oT ¥ = 0 m %= 27 y npunasas ¥ 3naue-

T

HUS depe3 IPOMEXKYTOK O ; 2)HAHTH ypaBHEHHE JAHHO! JIHHHY B JIEKapTOBOM MPSIMOYTOJILHOM
CHCTEME KOOPIMHAT, y KOTOPOH Hadaao COBIA/IAET C MOJIOCOM, a ITOJIOKUTENIbHAS [TOJYOCh
abciycee — ¢ OJIIPHOH OCHIO; 3)IT0 YPaBHEHHIO B IEKAPTOBOM MPAMOYTOJIBHON CHCTEME KOODIHM-
HaT OIIPENENIUTh, KaKas 3TO JIMHHUS.

YK 2(YK 2.6 — ymems, umems nasvixu), OIIK 1(OIIK 1.7 — ymems, umems HA6bIKW)

3ananue 7.
JlaHp! 1Ba TUHEWHBIX TPe0OpasoBaHMUS:



"

/ /
XI:4X1+3)C2+8X37 X =~xl+8x2_2x:\’
/ " 4 / 3 / 5 /
X =0%: %% 00, + X X, =—4xi 3t 4 Xy
i / / /
X3=2x1+x2+8x3’ x3:3x1——8x2+5x3_
CpeJIcTBaMK MATPUYHOTO HCUHCIEHHs HaliTh IpeobpasoBanue, Beipaxaromee X1, X', x5 uepes

X1, X2, X3.

3anmanue 8.
Haiitu co6cTBeHHBIE 3HAYECHHUS M COOCTBEHHBIE BEKTOPHI THHEHHOTO IIpeobpa3oBaHus, 3a1aHHO-

r0 B HEKOTOPOM Oasuce MaTpuiei A.

¥ 0 O
10 -19 10

A=l 12 -24 13

3ananue 9.
Haiiti npenens! GyHKIMH, HE MOIB3YsICh paBuiioM Jlonurans.

limx—2x2 +5x* iy L= 008 6%
a)x—)oo 2+3x2 +x4 B) x>0] —cos2x
oAl - .. (x—5)in(x ~3) - Inx]
2 3

6) 0 X +x

3amanue 10.

=
Hano xommekcHoe uncio z =4/ (1-i V3 ). Tpebyercs 1) 3anucats yucno z B anrebpau-
YECKOW W TPHIOHOMETPHYECKOHM Gopmax; 2) HaiTH Bce KOpHY ypaBHEHHS Wo+z =0.

Bapwuanr 2

YK 2(VK 2.6 — ymemo, umems nasviku), OIIK 1(OIIK 1.7 — ymems, umems HA8bIKU)

3ananue 1.
Jlana cucremMa THHEWHBIX YpaBHEHUN

X1_4.7C2_2.)C3 =-3,
3X1+X2+X3=5’

2 —

3%73x,~6x;=-9
JloxasaTh €€ COBMECTHOCTB M PEIIUTh IABYMs criocobamu: 1) Metomom I"aycea; 2) cpencteamu
MaTPHYHOTO UCYUCIICHHUS.

YK 2(VK 2.6 — ymems, umems nagvixu), OIK 1(OIIK 1.6 — ymems, umems HagbiK1)

3amanue 2.

Hanbl BexTope! a (1;4; 3), b (6;8;5), ¢ (3;1;4),d (21; 18; 33) B HekoTopoM Gasuce. [lokazaTs,
YTO BEKTODHI 4, B, € 00pa3yroT 6a3uc, 1 HalTH KOOpAUHATEI BekTopa d B 5TOM Hasuce.

3ananue 3.

Jane! KOOpAMHATH! BEPIIUHBI TUpaMu sl A 1424344 A1 (7;2;2), A2(5: 7, 7), A3 (5;3; 1), Asa (2;
3; 7).

Hatitu: 1)mny pebpa A142; 2)yron mexny pedbpamu 4142 n A1A4; 3)yron mexay pedpom A A4

¥ rpaubio A 1A42A43; 4)nnomans rpanu A;A243; 5)o0beM nupaMunsl; 6)ypaBHeHue MpaMon 4742
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7)ypaBHeHue miIockocTu A1A4243; 8)ypaBHEHHE BBICOTHI, OTYIIIEHHON U3 BEpLINHbI A4 HA IPaHb
A1A2A43. CrienaTh yepTex.

3ananue 4.

JlaHBl ypaBHEHHUS ABYX BBICOT TPEYTroMbHUKA X +y =4 U y = 2x 1 ofHa u3 ero BepmuH A (0; 2).
CoctaBuTh ypaBHEHUS TpeyroiabHuKa. ClenaTs 4epTex.

3ananue 3.

CocTaBUTh ypaBHEHUE W IOCTPOUTH JIMHHUIO, KaXIast TOYKa KOTOPO# paBHOOTCTOUT OT OCH Op-
JUHAT U OT OKPY>KHOCTH X + y? = 4X.

3ameuanne. HanoMHNM, 4TO paccTosHUE OT TOUKU A 10 Gurypsl @ nprHHUMAETCS HAaHMEHbIIIee
U3 PaCCTOSHUN MEXIy TOUKOM A U Toukamu Hurypsr @.

3amanue 6.
7

1-2cosp

JIunus 3aaHa ypaBHEHHEM B IOJISIPHOM cucTeMe KOOpAMHAT

0

TpebyeTcs:1)OCTPOUTE THHHIO IO TOUKaM, HauuHas oT ¥ ~ “jgo ¥ = 27 y npunasas ¥ 3nade-

T

HUsl Yepe3 IIPOMEXYTOK 8 ; 2)HaliTH ypaBHEHHE JaHHOW JIMHUU B IEKAPTOBOM MPSIMOYTOJILHOM
CHCTEME KOOPIAUHAT, Y KOTOPOX HAaYaJI0 COBIANAET C ITOJFOCOM, a IOJIOXKUTENIbHAS MOJyOCh
abcuucce — ¢ MONIPHOH 0ChIO; 3)II0 YPaBHEHHIO B IEKApTOBOU IPSIMOYTOJIBHON CHCTEME KOO/ IH-
HaT OIIPEAEIIUTh, KaKas 3TO JIMHUS.

YK 2(YK 2.6 — ymems, umems nasviku), OIIK 1(OIIK 1.7 — ymems, umems HagbIKu)

3amanue 7.
JlaHb! 1Ba MTUHEHHBIX TPe0Opa3OBaHMUS:

//_4 f 5 / ~y
x1:x|—3x2+4x3, X =X 2X, 72Xy
/A / / /
x::2xl+X2-5x3> x2=XI_X2_X3=
— g . " / /
X3:—3x1+3x2+x3= X; =7x1+4x3.

CpencTBaMy MaTpUYHOTO HCUKCIIEHHS HallTh TpeobpasoBanue, Beipaxatomtee X1, x'2, X3 uepes
X1, X2, X3.

3aganue 8.

HaiiTir coGCTBEHHbIE 3HAYEHHS B COOCTBEHHbIE BEKTOPHI THHEHHOTO PeoOpasOBaHHUsl, 3aaHHO-
o B HEKOTOPOM Gasuce MaTpHIei A.

3 1 0
-4 -1 O
e 4 -8 -2
3apnanue 9.
Haiiti npenens! GyHKIHY, He MOJIB3YsICh TpaBuioM JlonuTas.
2 ~ 2%
lim Sx : 3x +1 hng 2
a) x=o 3x " +x—5 B) x—0 xZ
 fFr—1—af5 lim(7 — 6x)*/¢*~)
hn’}’“ﬁ F) x—l
6) X3 X—2
3ananue 10.
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~
JlaHO KOMILJIEKCHOE YUCIIO Z = -4 / (‘/; - 7). TpeOyercs 1) 3amucars yucno z B anredpa-
WYeCKOl ¥ TPUTOHOMETPUYECKOH hopmax; 2) HalTH Bce KOPHH ypaBHEHUS W +z =0,
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TumoBbie 3a1aHUs AJIs1 KOHTPOJbHOH padoThl Ne2

YK 2(VK 2.6 — ymemb, umems HagviKu),
OIIK 1(OIIK 1.7 — ymemb, umems HAEbIKU)

Bapmnanr 1

YK 2(VK 2.6 — ymems, umems nagvixu), OIIK 1(OIIK 1.7 — ymembsb, umenib HagbiKu)

3amanue 1.

" dy .
HaI/ITH HpOI/ISBOI[HI:Ie ?d; JTaHHBIX ®YHKHHH

a) y:331fx5+5x4—2;
 ;
6) y =In./(1-sinx) /(1+ sinx);

B) y = arcig(tg’x);

r) y = (sinx)"*;
o) x+y+xsiny=0.

3amanue 2.
. dy d’ oo _ _
Haiitn o u o IUIs 3a7aHHbIX QyHKIui: a) y =1 (x); 0) x = @ (1), y = @ (1).
" 2
a)y=e*sinx; 6)x=2t-t}; y = 2t%,
3anmanue 3.

[Tpumenss Gopmyny Teitnopa ¢ octaTrouHsM WwieHOM B Gopmyne Jlarpamka Kk GpyHkuuu f
(x) = e¥, BeraucnuTh 3HaueHue e npu a = 0,83, ¢ Tounoctero 10 0,001.

3ananue 4.
Haiiti nanOonbiuee n HauMeHplee 3Ha4eHust QyHkuuu y = f (X) Ha otpeske [a; B].

f(x)=81lx —x*; [—1;4].

3amanue 5.
B Toukax A u B, paccTossHEE MEXIy KOTOPBIMH PaBHO a, HAXOAATCS HCTOYHUKH CBETA, CO-

OTBETCTBEHHO ¢ cunamu Fi u 2. Ha otpeske AB HaumeHee ocBEIIEHHYIO TOYKY Mo.

3ameuanue. OCBEIEHHOCTh TOUKH HCTOYHHKOM CBETa CHJION F 06paTHO MpomopioHaIb-
HO KBaJIpaTy PACCTOSHHS I €e HCTOYHMKa cBeTa: E = kF/r?, k = const.
3ananue 6.

Wccnenosate MeTomamMu IUGGEPEHIMANIBPHOTO HCUYHCIECHHS (YHKIHIO y=fxX)u

UCIIONIB3Ys Pe3yJIbTAaThl HCCIIEOBAHUS, IIOCTPOUTH Ipad K.
4

a)y— il 6)y (2+x)e

3aganue 7.
Halitu ypaBHEHHs KacaTeIbHOM, ypaBHEHIE HOPMAIbHON IIJIOCKOCTH JIMHUH T = T (t) B TOY-

Ke to.

r@)=QF =5)i+ @ -2 j—N5-2k; t,=2.

3ananue 8.
Hana dysxnus z = f (x; y). [Tokasars, 4yto:

- dzd_zdzézz 0%z o
T 0x" 0y g2 dyz 0x0y
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z=xe4; F=x2*£+2xy Z+y2 2Z
ox? 0xdy dy

3ananue 9.

Hana dyrxuus Z = F (X; y) 1 nse T04kH A (Xo; yo) ¥ B (x1; y1). Tpebyeres: 1) Boraucnuts
3HAYCHHE Z] B TOYKE B; 2) BEIUUCIUTE NPUONMIKEHHOE 3HaUeHUe z| QyHKIMH B Touke B, ucxo-
ISl U3 3HAYeHUS Zo QYHKIIMH B TOYKE A U 3aMEHUB IpUpalieHue QyHKIUY [IpU Iepexoe OT ToY-
ke A k Touke B muddepeniuanom; 3) oleHUTH B IPOLIEHTAX OTHOCUTENBHYIO IOTPEMIHOCTD, IT0-
YUAIOIIYIOCS IIPH 3aMeHe MpHUpAIIeHUs QYHKIUH ee quddepeHiranom; 4) COCTaBUTh YpaBHEHHE
KacaTeJIbHOH TIOCKOCTH K MoBepXHOCTH Z = F (X; y) B Touke C (Xo; Yo; Z0).

z=x*-y*+5x+4y; A@3;2); B(@3,051,98).
3amanme 10.

Hana ¢pyskmus z = f (X; y), Touka A (Xo; Yo) ¥ BEKTOp a (a1; a2). Haittu: 1) grad z B Touke

A; 2) Ipou3BOAHYIO B TOUKE A 10 HAIIPaBICHUIO BEKTOpa 4 .
z=In(3x*+4y»); A(1;3); a(2;-1).

Bapuanr 2

YK 2(VK 2.6 — ymemso, umems nasvixu), OIIK 1(OIIK 1.7 — ymems, umems HA8bIKIL)
3ananue 1.

z dy "
Haiitu npousBoHbIE I JAHHBIX QYHKLHHA.

|, 1
a) y=5x"+x+—;
X

G) y=2"%a"

B) y = (arcsinx)/~+/1-x?;

r) y =(cosx)’;
o) Iny= arctg(i).
bz

3aganue 2.

Haiitu % u % JULd 3anaHHbIX QyHKIMA: a) y =f(X); 0) x = @ (1), y = @ (1).

a)y=x+1+x>; 6)x=t+Incost;y=t—Insint.
3ananue 3.
IIpumensas Gopmyny Telnopa ¢ ocTaTounbM wieHoM B Gopmyrne Jlarpamxka Kk Gyaxuuu f
(x) = €%, BerumcnuTh 3HaueHue e mpu a = 0,13, ¢ Tounoctsro 1o 0,001.
3ananue 4.
Hatitu nan6Gonbliee 1 HauMeHblIee 3HaYeHus Qyukuuu y = f (X) Ha oTpeske [a; B].

f(x)=3-2x% [-13].

3apmanue 5.

W3 xpyrioro 6peBHa, oMaMeTp KOTOpOro paseH d, TpeOyeTcst BIpe3aTh Oaiky, IpsSMO-
YTOJTBHOTO IMOIEPEYHOro cedeHus. KakoBbI NODKHBEI OBITH LIMPHHA W BBICOTA 3TOTO CEUEHHUS,
9TOOBI OanKa OKa3plBata HAUOOJbIIIEe COPOTUBIIEHUE HA U3THO?

3ameyanne. CompoTHBIeHHE GAIKH Ha M3THO IPONOPIHOHATLHO TPOU3BENEHHIO INHPHHBI
X ee MONePeYHOro CeYeH s Ha KBajpar ero BeIcoTsl: Q = kxy?, k = const.
3ananue 6.
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Uccrenosats Meromamu quddepeHIHaTbHOTO HCUUCICHUS (QYHKIHIO y=fx)u
HCIIONB3Ys Pe3yIbTaThl HCCIIEI0BAHNSL, IIOCTPOUTD TpaduK.
3

2) y:x—fx_—l; 6) y=In(9-x?).

3amanue 7.
Hatitu ypaBHeHUs KacaTeabHOMN, ypaBHEHHE HOPMAIBHOM INIOCKOCTH JIMHUHU T =T () B TOU-

Ke to.

r@)=Q-0i+N25-j+*k; t,=4.

3amanue 8.
Hana ¢pysnkuus z = f (x; y). [loxasars, 4yTo:
. x_y_Z_()z.Oz_()zz.dzz_dzz B
v 3 an7ay)0x2 90y29axay

z=sin(x+ay) F=-—-a°-——.

3ananue 9.

Hana dynxuus Z =F (x; y) u nse Touku A (Xo; yo) u B (x1; y1). TpeGyercs: 1) Beramciuts
3Ha4YeHHUE z| B TOYKE B; 2) BEIYUCIUTH NPHOIIKEHHOE 3HaUeHHe Zi QYHKIMK B TOUKe B, ncxo-
I U3 3HA4YEHHs Zo QYHKIMY B TOYKE A U 3aMEHUB IpHpalleHue QYHKIHH [IPYU NEPEXOIE OT TOY-
ke A x Touke B nuddepernnanom; 3) OLEHUTH B IPOIEHTaX OTHOCHTEIBHYIO [TOIPEITHOCTb, 0~
YYarollyrocs IIpH 3aMeHe NpHpanieHus QyHKIuu ee auddpepeHnraiom; 4) COCTaBUTh YpaBHEHHE
KacaTeJIbHOH IIOCKOCTH K noBepxHocTH Z = F (x; y) B Touke C (Xo; yo; Zo).

7= 2%y + 3P —5x; A(3;4): B (3,05; 3,95).
3ananue 10.

Hana dynkius z = £ (x; y), Touka A (Xo; yo) ¥ BEKTOp a (a1; a2). Hatitu: 1) grad z B Touke

A; 2) IpoU3BOIHYIO B TOUKE A IT0 HAIIPaBJICHUIO BEKTOPA A .
z=3x*+2x%*; A(-1;3); a(4;-3).



TumnoBble 3agaHUS AJIs1 KOHTPOJbHOH padoThl Ne3

YK 2(VK 2.6 — ymems, umemp Ha8bIKU),
OIIK 1(OIIK 1.7 — ymemb, umemb HAGbIKHU)

Bapmuanr 1

YK 2(VK 2.6 — ymems, umems nagvixu), OIIK 1(OIIK 1.7 — ymemb, umensv HabIKuU)

3ananue 1.
Haiitu HeonpeneneHHble HHTErpaIbl. B myHKTe a) U 6) pe3ynbTarhl IPOBEPUTH TUddepeH-

IAPOBAHUEM.

. o} 4
a)J-—_ﬂsmxzix; 0) Ixarcsinldx; B)I 3(x+;>)dx ;T I (\/;+11de‘
Acos” x x X +x —2x (\/;+4)x/x_’

3amanue 2.

b
Brraucaute npubnmkeHHOE 3HAYEHUE OINPENeICHHOr0 MHTerpasia I f(x)dx c momompbko

a
dopmynsl CumiicoHa, pa3duB 0Tpe30K mHTerpupoBanus Ha 10 vacteii. Bce BerauceHus mpous-
BOJUTH C OKPYTJIEHHUEM 10 TPETHETO AECATHUHOrO 3HAKA.

]Jg\/x3 +4dx.

3aganue 3.

BrraucinuTe HeCOOCTBEHHBIN HHTErpal I JOKa3aTh €r0 PaCXOIUMOCTE.
2
J dx
—,
(431"

-3

3ajanue 4.
Beraucnute 06seM Tena, 00pa30BaHHOrO BpaleHreM BOKpYT ocu OX (QUTyphl, OTpaHUYEH-

HOM TOJTy3JuTHIicoM y = 3+/1—x” , mapa6omoit x = /1 — y u ocsio Oy.
3aganue S.

BerauciuTs ¢ moMoIpio IBORHOTO MHTErpaja B IMOJMSPHBIX KOOPIHHAT ILIOMAns GUrypEL,
OrpaHUYEHHON KPUBOM, 3alaHHON ypaBHEHUEM B JICKApTOBBIX KoopawHaTax (a > 0).

20 =g - 3.

3ananue 6.

BErMuCINTE ¢ TIOMOLIBIO TPOMHOIO MHTErpasa 00beM Teja, OrPaHHYCHHOTO YKa3aHHBIMU
OBEPXHOCTAMHM. CHeIaTh 4epTex NaHHOTO Tella U €ro MPOSKIHK Ha MJIOCKOCTh X O Y.

z=0, 4z=y° 2x-y=0, x+y=0.

3agasue 7.

BerauciauTe KpUBONMHEHHBIH HHTErpal

[+ y)dx - (37~ x)dy
Brousb tomanHo# t = ABC, rne A (1; 2); B (1; 5); C (3; 5). Cnenath uepTex.

YK 2(YK 2.6 — ymemp, umems Hasvixu)

3amanue 8
Hatitu ob1mee penrenne qudhepeHnuaisHoro ypaBHeH s:

y'cosx=(y+1)sinx.

3aganue 9
Hatitu pemenue 3anaun Komu nuddepeHnuansHoro ypaBHeH st IEpBOro Mopsaka



T
x+2

5% +2x y(—l)z%

3amanue 10
Haiitu o6mmee pemenue nuddepeHIUaTbHOr0 YpaBHEHUS:

A+»)y"-5(y")* =0.

3ananue 11

Haittu JacTHOE pelLeHue mudhepeHIanTbEHOr0 YPaBHEHHUS
y'=5y"+6y=(12x—-T)e™, ynosnersopsromee nHavampEeM ycmosmam:  y(0) =0,
y'(0)=0.
3ananue 12

Pemmuts nuddepenuanbHoe ypaBHeHHE METOIOM BapHaIliy IPOU3BOILHON IIOCTOSTHHOMH

2
n 2 7[
P =
Sin 7zx

3anmanue 13
Jlana cucteMa JIMHEHHBIX Tu(HepeHINaATbHBIX YPABHEHUN C MOCTOSHHBIME KO3 hUIIM-

CHTaMH:

dx
—=3x5—2
it 4
dy
—=2x+&
dt 4

Tpebyercs: 1) HaliTH o0IIee peleHHe CHCTEMBI C IIOMOIIBIO XapaKTEPUCTHYECKOTO YPaBHEHNUS;
2) 3anmucaTh JaHHYIO CUCTEMY U €€ pellleHHe B MaTPU4YHOU hopme.

3aganue 14

Kpusast mpoxomut yepes Touxy A(2;—1) u obnamaer TeM CBOMCTBOM, YTO YIIOBOM KO-
> duIIeHT KacaTelpHOH B MO00H ee TOuKe MpOMOPIHOHANIEH KBAAPATy OpIHUHATELI TOUKH Kaca-
HUS ¢ K03(dummeHToM nponopuronansaoctd & = 3 . Haifty ypaBHeHHE KPUBOIL.

Bapuanr 2

YK 2(YK 2.6 — ymems, umems nasvixu), OIIK 1(OIIK 1.7 — ymemsb, umems HaA6bIKIL)

3ananue 1.
Ha¥iTi HeonpeneneHHple HHTErpasl. B mMyHKTe a) 1 ) pe3ysbTaThl IPOBEpUTH nubepeH-
LIUPOBaHUEM.

dx i 2y
a)J-(x+arct%x) . 6) len(x' +1)dx; B) j- (4x gz)dx (o J- A x+ 5dx .
1+x? x'+5x°+6 1+3/x+5
3ananue 2.
h
Boruncnuts npubiamikeHHOe 3HAYEHUE ONpPEIENECHHOr0 HHTErpaja '[ f(x)dx ¢ momolpo

a
¢opmyner Cummcona, pa3buB 0Tpe30K HHTerpupoBanus Ha 10 yacTel. Bee BEIMHCIEHHS TPOH3-
BOIWUTE C OKPYIJIEHHEM 10 TPETHETO ACCITUIHOTO 3HAKA.

11
j\/x3 + 3dx.
1

3amanue 3.
Brruncnuts HeCOOCTBEHHEBIM HHTETPaNl WK 10Ka3aTh €r0 PACXOAMMOCTb.



jfdx

xlnx

-0

3ananue 4.

Beraucnuts 00seM Tena, 00pa3oBaHHOTO BpaleHneM BOKpyT ocu Oy Gurypsl, orpaHu4eH-
Hoit kpuBbME Y =2 / (1+x%) m y = X%
3ananue 5.

BBIMUCIIUTE ¢ TOMOIIBIO TBOMHOTO WHTETpaia B MOJIIPHBIX KOOPAWHAT IUIOIAAb GUTYDEL,
OTpaHUYCHHOW KPUBOH, 3aJaHHOHM YpaBHEHHUEM B IEKapTOBBIX KoopauHaTtax (a > 0).

=g (-3,

3ananue 6.

BBMUCIUTE ¢ MOMOIIBIO TPOMHOIO MHTErpaia 00beM Tella, OTPAHUYEHHOIO yKa3aHHBIMU
noBepxHocTIMH. Crenarp 4epTex NaHHOTO Tejla U ero MPOEKIMH Ha INIOCKOCTH X O .

z=0, 2+’ =2z 2+y*=4.

3ananue 7.
BErauciuTe KpUBOJIHMHEHHBINA HHTEIpal

J ydx + ﬁdy
¢ b
BRoJsb ayru 1 xpuso#t y = €™ ot Touku A (0; 1) mo Touku B (-1; e). Cnenats yepTex.

YK 2(YK 2.6 — ymems, umems Hagviku)

3ananue 8
Haiitu obmee pemenue nuddepeHInaIbHOrO ypaBHEHHUS:

xy' —y=Ax"+y7.
3ananue 9

Hatitu pemenue 3anaun Komm auddepeHnnantsHoro ypaBHeHUs IEPBOTo MOPsIKa

ye ¥ =x-1 y(l)=e

3apanue 10
Haiitu ofmee pemenue nu¢pepeHIRATEHOTO YPaBHEHHUS:
xy"+2y' =x.
3ananue 11

Haiity gacTHOe pernerue aupdepenuuansuoro ypasaenus y" —4y' +13y = 26x+5

2

yIoBneTBopsirornee HadansHeM yenousm: ¥(0) =1, »'(0)=0.

3apanue 12
Pemuts muddepennuansaoe ypaBHEHIE METOOM BapHaIliy [TPOU3BOJILHOM OCTOSHHOM
| 1
y + J =
72 2 e ™
T COS—

T

3aganne 13
Jlana cucreMa TMHENHBIX IUG(EPEHITHATBHBIX YPAaBHEHUM C OCTOSHHBIME KO3 QHIIH-
EHTaMU;

dx

== 4x-6
it &
dy
—=—4x-2
dt 4

Tpebyercs: 1) naliTu obliee permeHHe CUCTEMBI C TOMOLIBIO XapaKTEPUCTHYIECKOTO YPABHEHHUS;
2) 3amucaTh JaHHYIO CHCTEMY U €€ pellleHre B MAaTpUUHOM hopMme.
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3apanue 14
Kpusas npoxoaut depes Touky A(1;2) u obnamaer Tem CBOHCTBOM, 9TO IPOH3BEIECHHE

YTJI0BOTO KO3 @UIIHEeHTa KacaTeIbHOM B JIFOOOMU ee TOUKe Ha CyMMY KOOPIMHAT TOYKM KaCaHHsl
PaBHO yIBOCHHOH OpIuHaTe 3ToH Touku. HaliTu ypaBHEeHuE KPUBOH.

(O8]
[US]



TunoBble 3agaHus JUIsI KOHTPOJIbHONH padoThl Ned

YK 2(VK 2.6 — ymemsb, umems HagbIKU),
OIIK 1(OIIK 1.8 — ymemb, umems HaBbIKU)

Bapuanr 1

YK 2(VK 2.6 — ymemsb, umems Ha6bIKU)

3ananue 1
Hatiti o0mwmii uneH pspa:

1 1 1 1

3aganue 2
HccnemoBaTh CXOOMMOCTE YHCIOBOIO Psia:

] nz
n=1 (3”2)!

3amanue 3
Hccenenosars CXOI[I/IMOCTB 3HAKOIIEPEMEHHOI0 psija:

Z( . (2n+1)

3agaHHe 4
Haiitu uHTEpBan CXOMUMOCTH CTETIEHHOTO Psiia W HCCIeNOBATh CXOMMMOCTh Ha KOHIAX

HHTEpBaJla CXOAUMOCTHU

2 n+l ,
Z aQn X
n=1J (}’Z + 2)
3amanue 5
1
f sin x*dx
BreraucnuTte onpeneneHHbBIM HHTErpan O ¢ TouHocteo m0 0,001, pasmokuB

HOJBIHTErPATBHYIO QYHKIIMIO B CTEIIEHHON PSIT M 3aTEM NMPOUHTETPUPOBAB €r0 IOWICHHO.
3amanue 6
HaliTv Tpu NmepBBIX, OTIIMYHBIX OT HYJIS 4IEHA Pa3NIOXKEHHs! B CTENCHHON psJl PElleHuUs

"=sinx+0,5y°

y=y(x) TG GEepEeHIHATEHOTO YPaBHEHHS Y , YAOBIETBOPSIOUIEr0 Hadallb-

HOMY YCJIOBHIO & (O) - 1.
3amanue 7

Pasnoxuts QpyHKmio f (x)=x-1 B psii Pypre Ha HHTepBae (=L 1).

YK 2(YK 2.6 — ymems, umems nasvixu), OIIK 1(OIIK 1.8 — ymems, umentv HagbiKu)

3ananue 8

B ypue 20 mapos: 16 6eneix, 4 4epHbIX. 13 ypHBEI BEIHEMAIOT cpa3y 3 miapa. Kakosa Be-
POSTHOCTB TOTO, YTO U3 HUX 2 Iuapa OyayT Gesble u 1 YepHBIH.
3apanue 9

B naptuu u3 1000 u3nenuit umerores 10 nedextrsix. HaliTi BEpOSATHOCTE TOTO, 9TO Cpe-
nu 50 u3neNnui, B3ATEIX HayJady U3 9TOM MapTUH, POBHO TPH OK&XYTCs Ae(QEKTHBIMH.

3amangue 10
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JluckpeTHas ciydaiias BenuduHa X MOXKET MPUHAMATH TOJBKO JBA 3HAYCHHSI: X, H
X,, mpadeM X, < X,. V3BectHe! BepositHocTs p, = 0,8 BO3MOXHOro 3HaueHHs X, , MaTeMarH-
geckoe oxupanre M (x) = 3,2 u qucnepcus D(x) = 0,16 . Haiftu 3akon pacipesesneHus 3Toi

CIIy4alHOU BEJIMYUHBEL.

3amanue 11
(0,x<0
2
Crnyyaiigas BequuMHA Xx 3a1aHa QyHKuue# pacmpenenenus F(x) =< ?, 0<x<2.
Lx>2

HaliTu NIOTHOCTE pacupenesieHUs BEpOSTHOCTEHM, MaTeMATHYECKOE OXHUIAHHE U JUCIIEPCUIO
CIIy4YaHOU BEIIMYUHEL.
3ananue 12

V3BeCTHBI MaTeEMAaTHYECKOE OXuIanve @ =4 U cpenHee KBaAPaTHYECKOE OTKIOHEHHE
O =5 HOpPMaJIbHO paclpeleeHHON CIy4alfHON BeNWYMHEI X. HaliTh BEpOSTHOCTH MONanaHus
3TOM BenmwunHbl B uHTepsan (2;11).

3amanue 13
0,8 0,2
3anaHa MaTpuIa E = 09 01 BEpOSITHOCTEH mepexona 1enu MapkoBa U3 coCTosI-
b 2

aus 1 (1 =1,2)B cocrosmue j (j =1,2) 3a onun mar. Haittu matpuy P, nepexosa u3 cocTo-
SIHUSI | B COCTOSIHHIE J 3a [Ba [I1ara.

3anmanue 14
HaliTi 10BEpHTENBHBINA HHTEPBAN I OLEHKH MaTeMaTHYECKOTO OXXHUIAHUSI HOPMaJIbHO-

ro pacrpeneneHus ¢ HagexHocto 0,95, 3uas BeIOOpounyto cpennow0 X = 75,11, o6vem BbI-
6opku 1 = 144 u cpennee kBanpaTudeckoe OTKIOHeHHE O = 12 .

3amanwme 15
Jlana Tabnuna pacrpe/Ie/ieHus BEPOSITHOCTeH [ByMepHOM cnyuaiinoi semuunnsl (£,77):
E\n -1 0 1
0 0,1 0,2 0,3
1 0,2 0,2 0

Haittu M(&), M (77), M (En), D(E), D(7), D(&7) .

Bapuanr 2
YK 2(VK 2.6 — ymems, umems HagviKu)
3aganue 1
Haiitu oOmwmit uneH psaa:

3 4 5 6 7
St —+—+
4 9 16 25 36

3ananue 2
HMccnenoBars CXOAUMOCTE YHCIOBOTO Psifia:

2 1
m (m+1)In(n+1)

3anmanue 3
HccnenoBats CXOMUMOCTE 3HAKOIIEPEMEHHOT'O psija:

(9%]
(W)



o (=D"
}Zl 2n-1

3amanue 4
HaiiTi uHTEpBaT CXOOUMOCTH CTEIIEHHOIO PSia U MUCCIEN0BaTh CXOAUMOCTh Ha KOHILAX

HUHTEpBajla CXOOUMOCTH:

n

;1/2"(317—1) i

3amanue 5

n

°?sin x’
[S0X
BerucnuTe ompeneneHHbI wHTErpal °© ¢ tounocteio 10 0,001, pazmoxus
IIOJBIHTErPATTBHYIO QYHKIUIO B CTEIIEHHOH PSIIT ¥ 3aT€M IIPOUHTETPUPOBAB €T0 IMMOWICHHO.
3ananue 6
Haiiti Tpu mepBBIX, OTIIMYHBIX OT HYJIS 4ieHa Pa3joKEHHUS B CTEIIEHHOM pSJI pelleHUs

yY=x+x+y°

X

s =¥ (x) nudhepeHIHaTEHOTO YpaBHEHHUS , YIOBJIETBOPSIOLIEr0 HaYaJIbHO-

MY YCJIOBHIO y (0) =3 .
3amanue 7

9

Pa3noxuts GyHKIMIO Jx)=x B psan Pypre Ha HHTEpBaJIE (_ﬂ;”),
YK 2(YK 2.6 — ymems, umems nagvixu), OIIK 1(OIIK 1.8 — ymemsb, umens HagbIKu)

3ananue 8
Ha 3aBox npusesnu mapruro u3 100 moAmmmHUKOB, B KOTOpYIO momanu 12 OpakoBaH-

HbIX. OIpenenuTs BepOSTHOCTh TOTO, YTO U3 5 B3ATHIX HAyrad MONIIUITHUKOB OKAXKETCS: a) II0
KpaiHe! Mepe OIUH FOJHEIH, 0) 2 TOTHBIX U 3 OpPaKOBaHHBIX.

3aganue 9
BeposTHOCTE HACTYIICHUS COOBITHS B KaXKJIOM H3 OJWHAKOBBIX HE3aBHCUMBIX HCIIBITA-

nui pasHa 0,8. HaliTu BeposTHOCTH TOro, uto B 100 HCHBITAHUSX COOBITHE HACTYIIMT HE MEHEE
75 u He 6onee 90 pas.

3amanue 10
JlucKkpeTHas claydaliHas BeIMYMHA X MOXKET NIPUHAMATDL TONBLKO [BA 3HAYEHMS: X, U

X,, IpuyeM X, < X,. M3BectHsl BeposTHOCTE p, = 0,6 BO3MOXHOrO 3Ha4eHus X, , MaTeMaTH-
geckoe oxumanne M (x)=3,4 u mucnepcus D(x)=0,25. Haiitu 3akoH pacrpeneneHus

OTOH CIIy4YaiHOW BEJIMYUHEL.

3ananue 11
Crnyuaitnas BEUYHHA x 3a/1aHa byukuuei pacrpeneneHus

T
0, x<——

T
F(x)= J cosx, — 5 < x < 0. Haiftu mI0THOCTS pacHpe/eNeHus BEPOSTHOCTEH, MaTeMaTH-

L x>0

S

YECKOE OXKUIAHHUE U JUCHEPCUIO CITyYaHHOW BETHUNHEL.
3amanue 12



V3BeCTHEI MaTeMaTHYECKOE OKUIaHHE d =3 M CpelHee KBaIpaTHYECKOe OTKIOHEHHE
O = 2 HOPMAILHO pACIpeNeNeHHON ClydyaiiHol Benuunnsl x. HaliTH BEpOSTHOCTEH MONagaHusl
stoit Bemmuunsl B maTepBan (3;10).

3aganue 13
0,9 0,1

0,2 0,8

nus I (i =1,2)B cocrostrue j (j =1,2) 3a omun war. Halitu matpuny P, mepexona U3 cocTo-

3amana mMarpuna P = BEPOSATHOCTEN mepexoa [enu MapkoBa U3 COCTOs-

SHUS [ B COCTOSIHUE j 3a JIBa Ilara.

3ananue 14
Halitu noBepuTenbHbIN HHTEPBAT UL OLEHKH MAaTEeMaTHYECKOTO OXKHIAHUS HOPMAJIbHO-

ro pacupezeneHus ¢ HagexsocTso 0,95, 3Has BeIGOpounyto cpemuroro X = 75,10, o6vem BEI-
6opku 1 =169 u cpennee kBampatrueckoe OTKIOHEHHE O = 13 .

3ananue 15
Jana Tabnuna pacnpeeneHus BepOSTHOCTEH JBYMEPHOM ClIydyaliHOM BETUIHHBI (f ,77):
E\n -1 0 1
0 0,3 0,2 0,2
1 0,2 0,1 0,2

Haitru M (S), M (17), M (1), D(S), D(17), D(S7) .-




IIpunooicerue 3
TunoBoit KOMILIEKT 3aJaHUI JJIS1 BXOJHOI'0 TECTHPOBAHHUS

. 2 2
cos' @ +sin’ @ cos’ &

1. YpocTuTte BhIpaxkeHue —
sin”

1

s 9 =
sin” a

s Nitgle; 3etg’a; 4)

1 2

2. YIpocTHTe BhIpaXXEHUE 0,955 :9b5.
1 3 1 1
1Y01s%; 2) 0,16°; 3) 016 °; 4)0,162 .
3. Breryucaute: 3/125-0,027.
1) 1,5; 2] 15 3) 0,015; 4) 0,15.
4. Haiinute 3Ha4eHue BeIpaxkeHus log,(9a), ecmu log, a = 033.
1) 0,6; 2)2.3; 0 4)9,3.
. 3x 5Sx 3x . 5x 1
5. Pemute ypaBHEHHE Sin—C0S— —COS—Sin—=——.
2 2 2 2 2
n T 4
1) (1) -g+7m,nez; 2) igiZﬂn,nEZ;
3) + =+ mynez 4) (—1)"-£+£n,nez.
8 24 4

6. YKaxuTe IpOMEXyTOK, KOTOPOMY IIPHHAIEKHT KOPEHb YPaBHEHUS
2-log,(x+3)=log,(x+3).

D(-6;-4);,  2)(-4-3);  3)(3:4); 4 (46).

7. Pernre HEpaBEHCTBO O,75x+] ‘ 0,72x_3.

1) [— oo;—ﬂ; 2) [—%&wj; 3) (—00;—%]; 4) [—%;er];

2x+14
(x+Hx-7)
D (-7-4)u(T+0);  2) [F7-4)u(T40);  3) (—wo=7]u(-47);  4) (—o0;—4) U [T;4+00).

8. Pemure HEpaBEeHCTBO

9. Haliyiure 3HaueHne IpousBoAHOM QyHkiumu f(x)=3x" —6lnx B TOUKE X, =1.

1) 6; 2)0: 3) 3: 4) - 3.
10. Halimute MHOXXECTBO 3HAYCHUH QYHKIUH y = —4 —sinx .

DE3:0L (44 353 4) (—opon).



h(x) = x* +sinx
5

11. Haitmute mpou3BOOHYIO GYHKLIIUN

1)h’(x) =%+ cos X, )

3) A(x)= 4x> + cosx, 4)

12. Haiizute mepeooGpasmyio F gyrxruy/ (¥) =€ +sinx
1) F(x)=e*+cosx—2. 2) F(x) = xe* —cosx .

3) F(x)zex—cosx—l; 4) F(x)=e" +cosx—1

B (x) = X?Jrcosx

2

K(x)=4x" —cosx.

, €CJIM U3BECTHO, YTO

F(0)=-1
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IIpunooicenue 4

TunoBoii KOMILIEKT 3agaHuii 114 TecTos Nel
(nTOoroBoe TECTUPOBAHME)

YK 2(YK 2.6 — 3namsb, ymems, umems HAGbIKU),
OIIK 1(OIIK 1.6 —3namb, ymems, UMeEN1b HABLIKU;
OIIK 1.7 — 3namo, ymems, UMeNb HABBLIKIL)

YK 2(VK 2.6 — 3nameo, ymems, umems nagviku), OIIK 1(OIIK 1.7 — 3name, ymems, umemsp
HaevlKu)
1. Marpuna — 310
OtBeTsI:

l.mpsimoyrobHas TaOauIa YHCeNl, 3aKIIIOYeHHAs] B BEPTUKAIBHEIE CKOOKH — |aj
1as m CTPOK ¥ n CTOJIOIOB;

2. OIpSIMOYroJabHAas TA0JHIA YHCcell, 3aKJII0YeHHas B ckoOxu Buaa || a;; ||,iuoo [a;], co-
Aep:Kamasi HEeKOTOPOoe YHCJI0 M CTPOKYU U N CTOJI010B;

3. mpsMoyronibHas TabiuIa 4ucell, coAepiKalias n CTPOK M N CTONOIOB, 3aKIIOYEHHBIX B
BEPTUKAJIBHEIE CKOOKH |aj;| ¥ paBHAss HEKOTOPOMY HHCITY IIOCJIE BBIYUCIICHMUS.

, CoIepixa-

2. Marpuna pazMepa 1xm Ha3bIBAETCH ................ MATpHIEH — cT0JI01I0M.

3. Matpuna pasmepa nx1 Ha3bIBAETCH ................ MaTpHieii — CTPOKOIi.

4. Ecru B MaTpHUILEC YUCIIO CTPOK U YHCIIO CTOJIOIIOB COBIIagacT, OHa Ha3bIBACTCA .. .KB&I[[!&THOﬁ.

5. Marpuna A umeet pa3mep 5x3, Matpuna B umeer pasmep 2x5. Kakoii pasmep uMeeT MaTpuia
C=BxA?
Oxser: 1)5x%3; 2) 2x5; 3) 5%5; 4)2x3: 5) 3x2.

0 1
1 20
6. IlepeMHOXUTE MaTPHIIBI [O ) 2] 1 3.
2 3
0 1 1 0 1
O 1)1“2)012&274120
TBETHI: , " ’
X s 9) o1 2
2 3 3 0 2
1 2 3 4 3 3 4 =
2 3 1 2 0 6 1 1
7. JlaHbI MaTpHIBI A = 1 1 1 _1 uB= 5 4 2 HaAWTH 3JIEMEHT C23 MaT-
1 0 -2 -6 2 3 3 2

punsl C = A + B.

Otset: 1) 2; 2)4; 3)6; 4)5; 5) 1.

8. Haiitu £, rne E — equnnunas MaTpuLa Jr00ro nopsiaxa.
Oteer: D E; 2)1; 3)n-1; 4)0; S)n- E.
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9. Onpenenurens- 310
OtBeTsI:

1.mpsiMmoyroJibHas TabJMIA YKCeNl, 3aKTI0OYEHHAs B BEPTHKAJIbHbBIE CKOOKH — [ajj|, comepxka-
I1asi m CTPOK U N CTONOIIOB;

2. IpsIMOYTOJIbHAS TaONUIa YKCell, 3aKIII0YeHHas B CKOOKH BHAA ||ajj||, /100 [ajj], mubo (aj)
cozeprKalas HEKOTOpO€E YKCIO M CTPOKH U N CTOJIOIIOB; »

3. NpsSIMOYToJbHAsI TA0JHIA Y¥cel, CONEPKAMAS N CTPOK H N CTOJI0IOB, 3aKJIIOYeH-
HBIX B BePTHKAJbHbIe CKOOKH |aij| 1 pABHASI HEKOTOPOMY YHCJIY MOCJIe BHIYHCICHUS.

ay ap
10. Onpenenurens BEIYUCIISIETCS:

1. anar— azazz;
2.ar1az— aj2a22;
3.ana2+ azai;
4. ariaz— azaio.

a+b b

11. Beraucnute onpenenuTens BTOPOTo MOopsiIka 4 d
c+

Otsertsl: 1)ac-db, 2) ab-cd, 3) ad-be, 4) ac+db.

12. Onpenenurens MaTpulsl A paBeH 7. Kakomy 3HaAUCHHIO paBeH ONPEIeTHTENs TPAHCIOHUPO-
BaHHOM MaTpuubsl A™?
Omer: N7 D 1/7: 3T 7% 5 1.

13. Onpenenurens o6patHOit MaTpuisl A™ pasen 3. KakoMy 3HaUeHHIO paBeH ONPEICIHTENb
MaTpuIel A?
Otset: 1) 9; 2)1/9; 3)3; 4)1/3; 5) 1.

14. Munopom Mji nro60ro 31eMeHTa @ji MaTPULIBI N-TO MOPsAKa Ha3bIBACTCS:
OTBETHI:

1. maTpuna (n-1)-ro nmopsnka, rmonyyaemas U3 3JEMEHTOB HCXOMHOM MATPHUIIBI IIYTEM BbI-
YEepKUBAHHMS CTPOKHU U CTOJIONA, HAa IEPECeUeHUN KOTOPBIX HAXOIUTCS 3JIEMEHT &ji;

2. onpenennTeab (n-1)-ro mopsiAKa moJay4yaeMbld H3 3JE€MEHTOB HCXOJAHOM MATPHIbI
IIyTeM BbI9€PKHBAHHS CTPOKH H CTOJIOLA HA IepecedYeHHH KOTOPLIX HAXOAHTCH 3JIEeMEHT

3. OIpENENNTENb UCXOAHON MaTPHUIIBI, YMHOXKEHHBIN Ha 3JIEMEHT ).
2 3 4

15. B ompenenutene |Al=[5 -2 1| naitnure snaueHne MUHOpa Mz ).
1 2 3

Otset: 1) 2; 2) 3; 3)1; 4)-1; 5)5.

16. IIpu 3ameHe BCEX CTPOK ONPENENHUTENS COOTBETCTBYIOLIMMH MO HOMEPY CTOJIOLAMM, OIpe-
JIEUTEND
OTBeThI:

1. MeHsieT 3HaxK;

2. IpUHUMAET HOBOE YHCJIOBOE 3HAYEHHUE;

3. He H3MeHsIET CBOEro YHCJA0BOr0 3HAYEHHS.
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17. Ecin 2€MEHTEI JABYX CTOJOIOB (CTPOK) ONMpEeNeNuTeNsi MPONOPLUUOHAIBHEL, MO0 PaBHEI
IpyT IPYTY, TO OIPENESIATENb PABEH
OtBeTHI:

1.yIBOCHHOMY 3HAQUEHHIO OIPENETUTENS, MOMydaeMOMY IIPH BBIYEPKUBAHUU COOTBETCTBY-
IOIIUX CTOJIONOB (CTPOK);

2. HYJII0;

3.cyMMe MPOU3BENEHUHN IIEMEHTOB OTHX CTOJIOIOB (CTPOK) Ha MX alredpandeckue NOMOJ-
HEHUSL.

18. Matpuna Ha3pIBaeTCs KBaIApaTHOU, ECIIH

OtBeTsr:
1. BCe 3EeMEHTHI CTPOK (CTONIOIOB) HE paBHBI HYJIIO;
2. 4YHCIIO CTPOK HE PaBHO UUCITY CTOJOLIOB;
3. 4HCJI0 CTPOK PABHO YHCIY CTOJI0LOB.

19. Tlpu yMHOXXE€HUN MaTpHIIBl HA YUCIIO
OtBeTsI:
1. Bce 31eMeHTHI MATPHILI YMHOKAKTCS HA 3TO YHCJIO;
2. 3JIEMEHTHI OJJTHOTO U3 JIIOOBIX CTOJIOIOB (CTPOK) YMHOMKAIOTCSI HA 3TO YHUCJIO.

20. ITpu yMHOXEHHH JIBYX MATPHI] TOJDKHO COOTIOAATHCS YCIOBHE:

OtBertsr:
1. 4mcIo CTPOK NEPBOM MATPHIIE! PABHO YUCITY CTOJIOLOB BTOPOM MATPHIIE;
2. 4YHCIIO CTOJNOILOB IEPBOM MATPHUIIEI PABHO YHCITYy CTOJIOI[OB BTOPOU MATPHIIEL;
3. 4uHCJI0 CTOJIOIOB NepPBOi MATPHILI PABHO YHCJY CTPOK BTOPOil MATPHIIBIL.

21. Marpuna 4™ HaseBaeTcs 06paTHOH 110 OTHOLIEHHUIO K KBAAPATHOH MaTpHIlE A, €CITU OHA
YAOBJIETBOPSET YCIOBUIO
OtgeTsrl:

1. A4'=1I;

2. AA'=E, rne E — enuHu4HAA MATpULA;

3. A'4=4;

22. Bpr4uCIUTE OOpaTHYIO MaTpUIy K MaTpulle A H yKa3aTh CyMMY BCEX 3JIEMEHTOB 0OpaTHOM
1 2
MaTpulel, rae A =
P 49
Otsetsl: 1) 2,2)4,3) 6,4) 1.

23. Pemenue MaTpU9HOTO ypaBHEHUsI AX=B nMeeT BHI:
OtBeTsL:
1. X=A4"1 B;
X=BA4';
X=4" B

W o

24. PaHroM MaTpUIIBl Ha3bIBACTCS
OTBeTHI:
1. Tmpow3BeneHHE YMCIIa CTPOK M Ha YHCJIO CTOJIOIOB Nn;
2. 4HCJI0, PABHOE HAW0O0NbINEMY H3 NOPANKOB MUHOPOB JAHHONH MATPHUILI.
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1 1
25. Haiitu paur matpunsr [0 1 2
1 1

Otsetsl: 1) 2, 2) 4, 3) 3, 4)6.

2x+3y=15
26. Pemmute cucreMy MetonoM Kpamepa, 1 B OTBETE yKazaTh CyMMY.
3x+5y=29

Otseter: 1) 2,2) 4,3) 6,4) 1.

YK 2(VK 2.6 — 3namep, ymems, umemsy Hagvixu), OIIK 1(OIIK 1.6 — 3namsb, ymems, umems
HA6bIKU)
27. BexTopoM Ha3bIBacTCs
OtBeTsL:
1. HampaBlIeHHBIM OTpe30K JTHOOOW KPUBOU, Y KOTOPOTO OTrPaHUYMBAIOIIME €r0 TOYKH Oe-
pYyTCs B OIIpENIECIICHHOM MOpSAKE: MIepBasi ToUKa — Hauyalo BEKTOpa, BTOpas — KOHEI BEK-
TOpAa;
2. HanpaBJIEeHHbIH 0TPe30K MPSAMOii, Y KOTOPOro OrpaHUYHBAIOIINeE ero TOYKH 0epyT-
¢ B ONpeNeJeHHOM IMOPsUIKe: MepBas TOYKA — HAYAJ0 BEKTOpa, BTOPasi — KOHeIl

BEKTOPA.

28. BexTopsl Ha3BIBAIOTCS KOJIMHEAPHBIMH, €CIIH OHU JIEIKAT
OTBeTHI:

1. TONBKO Ha ONHOH MPSIMOH;

2. TONBKO Ha MapajuIeIbHBIX MPSIMBIX;

3. 1100 Ha 0JHON NPAMOM, 1100 HA NAPAIENbLHBLIX IPAMbIX.

29. BeKTOphI HA3BIBAIOTCS KOMIUTAHAPHBIMU, €CJIH OHU JIeXKAaT
OtBeTsI:
1. TOJBKO B OJHOH IIJIOCKOCTH;
2. TOJBKO B MapaylIeNIbHBIX [IOCKOCTSIX;
3. u00 B 0JHO¥ MJIOCKOCTH, JHOO0 B NApaNJeJbHbIX NJI0CKOCTIX.

30. Cymmoii BEeKTOpPOB a U b, (a + b) Ha3pIBAETCS BEKTOP, MAYILHH
OtBertsr:

1. u3 KOHIa BeKTOpa b B HaYajo BEKTOpa a;

2. U3 HaYaJ1a BEKTOPA a B KOHeIl BeKTopa b.

3 2
31. BeruucnuTh cOOCTBEHHBIE YHCIIA MATPHIIBI _ |¥ B OTBETE yKasaTh UX CyMMY.
4L 00D
Otsetsl: 1) 2,2) 6, 3) 4, 4)1.
4 3

32. HaiiTi COOCTBEHHBIE BEKTOPA MATPHIIBI | _ 1 U CKaJLIPHO UX IEPEMHOXKHTB.
9
Ortsetsr: 1) 6, 2) 4,3) 6,4)0.

33. CkansipHBIM IPOU3BENEHHEM BEKTOPOB ¢ U b HA3LIBAETCS
OTBeTsI:

1. wmcno, o6o3nauaemoe (a,b) 1160 ab , pasHoe W;lsin(ﬁ);

2. BEKTOp OPTOTOHAIBHBIN K BEKTOpaM @ # b , IUIMHOM IaHb]cos(ab);



3. umciao chos(a_b)), o0o3Hayaemoe (a,—b) ﬂHﬁOEz

34. Ecnu a opTorosaies b, To ab paBHO
OtBeTsL:

1. Hymao;

2. [d].

35. BEIYHCITUTE CKaNAPHOE Ipou3BeNenHe Bektopos: d=(2 2 1),56=(2 3 1).
Otetsr: 1) 11,2) 4,3) 6,4)6.

36. BerMucIUTS KOCHHYC yriia Mexry Bextopamu d=(2 2 1),b=(0 2 1).
Otsertsr: 1) LO’ g)_g, 3) L ,4)

V30 5

(O8]

R

37. Benw a = axf + a_‘j + aj, b= bﬁ + b},} +b, k, To ab paBHO
OrtBeTsI:

D) abi+ab,j+ab.k,

2D ab +ab, +ab,.

38. PaccrosHue Mexny Toukamu M;(x;,y1,z1) u M2(x2,y222) onpenensiercs o Gopmyie
OTBeTsrl:

1) iMle :|x2 —x1]+ly2 —y1[+lz2 — g

>

D) MM =%, —x)* + (3, — 1) +(2, - 2,)°

L ]

3) IM\M,|=x,x, + y,y, + 2,2,

39. BexkTtopHOE MPOU3BEICHHE IBYX BEKTOPOB d U b €CThb
OTBeTsI:

1) BexrTop, 0003HAUAEMBIH [ﬁbJ, KOMIIJIAaHAPHBIN ¢ BEKTOpaMU d W b W JUIMHA €ro paBHA
|d|-|b|sinab ;
2) BekTOp, 0003HAYAEMBIi [ZzbJ, OpPTOTOHAJIBHBIN K BEKTOpaM d U b , IJIMHA €ro paBHA

|d|-|b|cosg;

3) BeKTOD, 0003HAYAEMBII [ﬁin OPTOTrOHAJbHBIH K BEKTOPaM _d W b , I/IMHA €ro paBHA

|a|-|b|sinab 3

4) cxansp, AIHUHA KOTOPOrO paBHA lﬁl . ‘b)cos ab u o6o3HauaeMbIil ab mubO (Zz,b)

40. I BEKTOPHOTO IIPOU3BENEHUS [abJ CIIpaBEe/UINBEI CBOMCTBRA:
OTBeTHI:
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3) [ab|=-|pa.[aa] =|af

41.Ecmu G = a,i + ay] +ak,b=bi+ by] 4 b:l; , TO BEKTOPHOE IIPOU3BEIEHHUE [a"I; J paBHO
OtBeTsI:
)ab,+ab,+ab,;

2) abi+ ayby]' +abk;

=
.

~
[«

3)

E

a
b

x y

o

k
a.|.
b,

42. BeraucnauTh BEKTOPHOE IIPOM3BEICHUE BEKTOPOB M B OTBETE yKa3aTh CyMMY KOOpAMHAT:
a=0 2 1,6=02 0 1).
Otretsl: 1) 2, 2)4, 3)6, 4) 0.

43. BBIUHCIHTL BEKTOPHOE IIPOU3BEICHHE BEKTOPOB M B OTBETE yKa3aTb CyMMY KOOPIMHAT:
a=01 2 1),b=0 0 3).
Otsetsl: 1) 2, 2)4,3) 6,4) 0.

44. Bpruucnuts 00beM OHpaMUIBl 00pa30BaHHOM  TpeMsi BEKTOpPaMHU: 5=(2 0 1),
b=01 1 0),=0 2 2).
Otsetsl: 1)2, 2)4, 3)5, 4) 1.

45. Ipu xakoM 3HaYeHHHU [TapaMeTpa 7 BEKTOPHI ¢, U C, NEePNEHINKYISIPHBI?
a={,-2,3}, b={3,0,-1}, g =2a+mb, g, =3b-a;
Ortset: 1) 11/15; 2) 4/5; 3) 14/15; 4) 24/25; 5) 2/5.

46. YTON ¢ MeXIy BEKTOpaMu 4 = x,i + y,j + 2,k ub = x,i + y, ] + z,k onpenensercs u3 hop-
MYJIBI:
OtBeTsr:

_ XX + 1Yy + 2,2,
1) cosp = i

\/2 2 2 \/2 2 2
X Ty e yx, +, +2,

2) cosp=x%, + V¥, + 2,2, ;

XXy + V1Y) + 2,2,

2 2 2 2 2 2
X +y1 +Zl T X +y2 +22

3) sinp=

)

47. CMmemanHOE IPOU3BECHUE BEKTOPOB d,b,C eCTh
OTBeTsI:

1) BexTOp, MoJlydyaeMbId NpH YMHOXEHHH dHA b BEKTOPHO, ¥ TMOJYYHUBIIUMCS pe3ysbTaTr
YMHOXAIOT CKaJIIPHO Ha C ;

2) cKaJsAp, MOJYYaeMblil NP YMHOKEHHH d HA b BEKTOPHO, U NOJYYHUBIIHHCH BEKTOD

YMHOKAKT CKAJAPHO HA E_,_
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3) ckamsgp, IOJyYaeMbId NpPH YMHOKEHHM ¢ Ha b BEKTOPHO, W TOJIYYMBIIMACS BEKTOP
YMHOJKAIOT BEKTOPHO Ha C .

48. Haiitu qmumy Bextopa 4 = 201 +307— 60k .
Otsert: 1) 60; 2) 70; 3) 80; 4)90; 5) 110.

49. O61ee ypaBHEHHUE psAMOi L Ha MIIOCKOCTH UMEET BHJ
OtserT:

1) Ax+By+C =0,rae # = Ai + Bj oprorosanen npsimoii L;

2) Ax+By+C =0, rne 7 = Ai + Bj HanpaBIsIOLHii BEKTOP TIPAMO# L;

3) y = Ax+ B, rne 7 = Ai + Bj HanpaBAiomuii BEKTOp IpaMoii L.

_ - x=x+I1
50. VpaBuenus HpSIMBIXx = N A’ (1) { 1 2

m y=y t+tm-i
y=kx+b (3)
HaspiBaroTcst crieqCTBEHHO:
Ortger:

1) (1) — ITapameTpuyeckum, (2) — KAHOHHYECKUM, (3) — ¢ YIIIOBEIM KOG DUITHEHTOM;
2) (1) — KaHOHHYECKHM, (2) — mnapaMerpH4ecKuM, (3) — ¢ VII0BbIM K03 b dunmeHTom;
3) (1) — ¢ yrnoBbm k03 urpieHToM, (2) — KaHOHHYECKHM, (3) — mapaMeTpPUIECKUM.

51. YpaBHenus X=X _Y=h _Z272% 1)

m n
x=x,+1t
y=y,+tm-t (2)
z=zy+n-t

U Bextop S = Ii +mj + nk (3)

HasriBarorcst cOOTBETCTBEHHO:

Ortger:

1) (1) — mapameTpudeckoe ypaBHEHUE IIPSIMOY B IPOCTPAHCTRE, (2) — KAHOHMYECKOE YPaBHEHHE

IPSMOH B IIPOCTPAHCTBE, (3) — HAIPABISIONUINI BEKTOP IPSIMOH;

2) (1) — xaHOHMYECKOE YpaBHEHHE IIPSIMON B IPOCTPAHCTRE, (2) — MapaMeTpHUecKoe YpaBHEHHE

IPSIMOM B IIPOCTPAHCTBE, (3) — HOPMAIBHBIA BEKTOP MPSIMON — BEKTOP OPTOrOHAIBLHOM MPSIMOIA;

3) (1) — KaHOHHYECKOE YPABHEHHE MPSIMOii B IPOCTPAHCTBE, (2) — NapaMeTpHYecKOe YPaB-
HeHMe NPIMOM B IPOCTPAHCTBE, (3) — HANPABJSKIIHI BEKTOP NPAMOH — BEKTOP KOJLJIHHE-
ApHOM NpPAMOH.

X=X _Y=N _Z2-% " =% _y=¥

' m, n, ' m, 1,

52. Yroa Mexny npsSMbIMH

OmnpenensieTcst U3 BBIPOKEHHS:
Ortser:

14 gt = Ll + mm, + nn,

2
\/112 +m]2 +n12 \ﬁz?‘ +mz2 +nz2

2) cosa =L, + mm, + nn, ;
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L, +mm, +nn,

5
\/llz+m12+n12 -\/122+mzz+nz2

3) sina =

53. Yparuenue Ax+By+Cz+D=0 (1)

W Bextop 7 = Ai + Bj +Ck 2)
HasrisaroTcss COOTBETCTBEHHO:
OrtseT:

1) (1) — ypaBHEHUE IPSIMOU B IPOCTPAHCTRBE, (2) — HAIIPABJISIOIIUNA BEKTOP IPSIMOH;
2) (1) - ypaBHEHHE IIOCKOCTH B IPOCTPAHCTBE, (2) — HAIPaBJSIOMIMNA BEKTOP IJIOCKOCTH;
3) (1) —ypaBHEHHE NJIOCKOCTH B MPOCTPAHCTBE, (2) — HOPMAJILHLIN BEKTOP MJIOCKOCTH.

54. Yron mexny miockocTsMu Ax+ By+Ciz+D, =0 u A,x+B,y+C,z+D, =0
OIIpENIeTIAETCS U3 BRIPAXKEHHUS

OTserT:
. AA,+ BB, +C,C,
1) sina = = - =
\/Alz +B2 +C] \/A,’ +B; +C}
2) cosa = &4, + BB, + €,
3 ansier = A4, + BB, +CL(C,

S B 1O Al 1 B 0T _

55. Haiiti HOpMaJIb K IpsMOH 2x + 3y = 7 ¥ KOOPAUHATHI CJIOKHTD.
Otsetsr: 1)5, 2)4, 3)6, 4)6.

56. Haiitu paccTosiHHE OT TOUKU A(2 0 2) IO TJIOCKOCTH 2x +2y+2z+3=0.
Oteetsi: 1) 2, 2)3, 3) 1, 4)6.

2 2
X

57. Haliti poxycHOE pacCTOsTHHE JJUTHIICA R
OterTsr: 1)2,2)4,3)6,4) 3.

YK 2(VK 2.6 — 3namp, ymems, umems Hagviku), OIIK 1(OIIK 1.6 — 3nams, ymems, uments
naeviku; OIIK 1.7 — 3Hamb, ymemsb, umems HABbIKIL)

58. 3amaHo KOMIUTIEKCHOE YUCIIO z = X + iy. BeibepuTe npaBuiibHbIE OTBETHI A1l Rez , Imz, |z,
ecIu:

1. Rez=y; 2.Rez=1iy; 3.Rez=x; 4. Imz=x; S5 .Imz=iy; 6.Imz=y;
o 9=t

pe 8. |z| = |x

59. YMHOXEHHE KOMIITIEKCHBIX YHCEIl Z; KZy OCYIIECTBISIETCS IO GOPMYIIE:
OTBeTHL:

l)_l_:_1ﬂf”_21_(‘3°5( @1 T @) Tisin(o + @)
2) lz4ll=zl(cos @y @y + Esingy @,);
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3) |z4||z| (sin( @, +@,) +icos( @, + ©,)).

60. JleneHre KOMIIEKCHBIX YUCEN Z4 HZ, OCYLIECTBIsSETCS o GopmyIe :
OTBeTLI:

=z, T Lot
— CO‘S_-'_"L sSin —= .

1) fzz . Fn @z)’

2) i—" (cos (g —@a) +1 sin(gy, — ©,));
3) :—: (Siﬁ(‘pi —@)Ticos(@ — @ ))
D CERIA e L’F; ®o s

61. Bo3senenue B cTeNeHb N KOMIUIEKCHOTO urcna z = |z|{cos ¢ + { sin ¢ JocymmecTBiseTcs mo
dopmye:

OtBerTsl:

1) [z[*{cos™e@ + isz’n’lga s

2) |z]” -[msr,o i sin go‘”}

3) |z|™® {ces 2 +icin it

B
e o

4 IzI”7 (CGbLﬂ 9 +isin(n-@)).

62. V3BnedeHust KOPHS N-0¥ CTENEHH OCYIIECTBISETCS 0 GopMyIIe:
OTBeTsI:

BT2n . OFIAmX
n Y ”[(cos + isin )_;

2) Tzl {S'a ‘,,--*,: ~icos g?::xk J’

3) r{;"E(cos £ +isin g) ;

4) Vlzl(cos™fg +1 sin /i)

63 . Hatitu npousBeneHue KOMIUIeKCHBIX vuce (2 + 3i)(5 + 21).
OtBetsr:1)4+19i, 2) 14+191, 3) 11+11i, 4) 12+5i.

64. UucioBo# mOCIEN0BATEIFHOCTHIO HA3BIBAIOT MHOYKECTBO
OtBeTsl:

1) 3aHyMEepOBaHHBIX JEHCTBUTENBHBIX YHCEIN, PACIIOJIOKEHHBIX B ITOPSAKE BO3PACTAHUS WX IO
aOCONMIOTHOH BENUUYMHE;

2) 3aHYMEpPOBaHHBIX BEILECTBEHHBIX YHCEJl, [TOJUUHSIOUIMXCS 3adaHHONH (DYHKIMOHAIBLHON 3a-
BHCHMOCTBIO X, = f(xJ;

3) 3aHYMepOBAaHHBIX BeIIeCTBEHHBIX YHCE], MOJYVYEHHbBIX [0 HEKOTOPOMY 3aKOHV, 3aBH-
cimemy orn < V.

65. Huclo & Ha3pIBAETCS MPEIENOM MOCIIEN0BATENLHOCTH (X, }, €CIH Ul BCIKOTO

OtBeTsI:

1) uncna n; Halinéress ¢ < 0 Takoe, YTO BBHINONHAETCS HEPABEHCTBO | X, — al<e ;

2) uncna ng Halin€Tes ¢ < () Takoe, YTO BBINOJIHAETCS HEPABEHCTRO X, — &[> ¢ ;

3) & < 0 mainéress umeno n, = 1y (£) TAKOE , YTO BHINOIHSIETCS HEPABEHCTBO |x, — al<ée

4) e < 0 HaM#ETCS YHCIO Ny = 7y (£) TaKOE , YTO BBINOJIHIAETCS HEPABEHCTRO | X, — al> ¢ ;
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66. Ecmu lim, ... x, =@, lim,_,_y, =b,T0
OtBeTsL:

1) lim,, . (x.v. - ay, +bx,;

;)_linan s (:C%}?,@j—__-_ﬂ'_b

3) lim, L. (x5, F alim ¥, +blim, .. x,.

¥ n e S

1

67. Ilpenensr a) ling(l + x); b) lim(1 +l)" c) 1ir13 —
X=>! Xm0 X x—

Ha3bIBarOTCA COOTBETCTBEHHO
X

OTBeTsI:

1) a) BTOPOI 3aMevaTeJbpHbIN npeaea; b) BTopoi 3aMedaTeabHbIH IIpeaes; ¢) nNepBolid
3aMevaTeJdbHbIH Mpexe;

2) a) mepBBIi 3aMedaTenbHbIN peien; b) nepBelif 3aMmeyaTeNIbHbBIN TPeaesn; ¢) BTOpOH
3aMeyaTeIbHbIN Ipener;

3) a) BTOpO# 3amMeyaTenbHbIi Ipesen; b) mepBbli 3aMedaTenbHbIM Ipenes; ¢) NepBbIi
3aMedaTeIbHbIN Ipener.

68. Oynkius y = f(X) Ha3pIBaeTCS HEMPEPHIBHON B TOUKE X = &, €CITH
OtBertsr:

1) lim f(x) =5, rze |f(x)-b|<e
2) lim f(x) = brae b = f(a)

3)lim f(x) = b, roe b onpenensiercs u3 onpenenenus npenena f(x) B Touke x = a.
X—>a

69. ®ynknus f(x) Ha3bBaeTCS HEMPEPBIBHON B TOUKE X = a, ey It oboro & > 0 Haiinercs
d(g) > 0 Takoe, 9TO I

OTBeTsI:

1) Ix — al < & CIIpaBeJIMBO HEPABEHCTBO ’f(x) - f(a)] <o(¢e);

2) 'x — a’ < d(€)) cupaBeTMBO HEPABEHCTBO | fx)-f (a)l e -3

;)_lx ~ al < (&) _cnpaBeNIHBO HEPABEHCTBO lf(x) - f(a)l <&

70. Ecim mpenen gysxmuu y=f(X) B TOYKe X = a CyIIECTBYET, HO B 3TOM Touke f(x) nmubo He
onpeneneHa, 160 f(a) # lim f(x), To TOYka X = & Ha3bIBACTCS
X—=>a

OTBeTHI:

1) TouKO# paspriBa IEPBOTO POAa;
2) TOYKOH pa3pbIBa BTOPOTO POJIA;
3) veTpaHUMOM TOYKOH pa3pbiBa.

71. Ecnu B TOUKe x K Tpaduky QyHKIMK ¥ = f (%) mpoBeneHa KacaTelbHas, TO IPOW3BOIHAS U
middepennnanbaas QyHKIUH TEOMETPHUECKH UCTOIKOBBIBACTCS COOTBETCTBEHHO KaK

OtBeTsr:

1) mpupamieHve OpIHHATE KacaTeabHOM Ha[xy; %, + &x] U TaHTrec yria HaKJIOHA KacaTelbHOH
K ocu 0, B TOUKE Xg;

2) TaHTEHC yIila HaKJIOHA KacaTenbHOM k ocu 0, U npupaiienne QYHKIUYE Ha [%Xq1%, + Ax]

3) TaHTeHC VIJa HAKJIOHA KACATEIbHON K ocH U, B TOYKE XM IpHpalleHHe OpAMHATEI Ka-

caTeJbHOM Ha [x4;x, + Ax]
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U
72. Ecmu pysxmun U(x) uV(x) muddepennupyemsr, o (U - V))I/I(;)  BEMECISIOTCS COOTBET-

CTBEHHO 110 opMynam:

OTBeTH:

uvv—vs-u
DY V=V Un—s—;

v:
V.U-Urv
2Q)u-v+V'-Un B —
_ ( v'-v-vrU
v v+v-vm ———,
—_— V'Z -

73. Ecrm ¢bymxmus ¥ = f{(x) 3amaHa mapamerpmyeckw, T.e. ¥ = @(t) u ¥ = ¥ (t), rme t-
apameTp, TO
¥'(x)BBIamCHsIETCS IO hOpMYyIIE:

OTBeTHl:
di(t)
dc

dp{t)
do{t)’

delt)
dy(t)’

74. IlpaBuibHo Jlonurans: ecnu f(x) u g(x JHenpeprIBHEL U AubPepeHIUPYEMBI B HEKOTOPOH
IIPOKONIOTOM OKpecTHOCTH Toukux = C,g(x) =20 u lim__ f(x) = 0,lim__ . g(x) = 0, 10

OTBeTsI:
oy Hm f(x)
1) lim, - f}x) =
g{x) lim g(x)
x~C
Ay (f
- fI*-‘)!:l“ J‘:.-sr
) mlx_.cg{xg o= {}g:):’,]
; Fix il £3)
) lim, o'y = Em ey
3) lim € g{x) ;i,r-l,:g’ix}

75. JlocTaTOYHBIM yCIIOBHEM Bo3pactanus pyukuus v = f(x)nala; b) apngercs
OtBeTsI:

1) f'(x) < 0B moboit Touke x € {a; &);

2) f'(x) > O B 1000# Toukex € {a; b).

G

76. Ecnu Gynxuus ¥ = f(x) onpenenena na {(a; ) u nna seex x € (a; ) fF7 (€) < 0, To dyHK-
s ¥ = f(x)na (a; b)
OTtBeThI:
1) yOsIBaeT;
2) BO3pacTaer;
3) BBINYKJA;
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4) BoruyTa.

77. lpsimasty = kx -+ bSBISIETCS HAKJIOHHON acCUMITTOTON [Tt GyHKIMH ¥ = f(x),ecnu

’ flxy .
DHlim, = kwm lim

e F) = k) = b

fix} =bulim,_, (flx) - ke) =k

PATE i T

. 4x+2
78. BeraucmuTs mpenen  |im ﬂx =
x—4 X —I

Otsetsl: 1) 2, 2) 4, 3) 3, 4) 4/3.

79. BeraucnuTs mpenen |im i) :
x—=0 X

Otsetrr 1) §,2) 1/5, 3)1/2,4) 1.

P
ot

2 x“+1
80. BeraucauTs npeent hm(x +1j .
X

X—0

Otsetsl: 1) 2,2) 1, 3) 3, 4) .

81. Haittu mpousBoaHyIO U1 QYHKIMKA e .
Otsetr: 1) e7,2) e*,3) —e™",4)-¢".

82. Haittu mpom3BoHyto s GyHKman Sx'° +e®*.

Otsetsr: 1) 50x' +6e°*,2) 50x'° + 6%, 3) 50x° +6¢°*,4) 50x' + 3¢,

83. Haiitu mponsBoayto Gyskimy 5x* +sin(6x).
Otsetsl : 1)5x° +cos(6x),2)20x> + 6.cos(6x) ,3) 20x* + cos(6x),4) x° + 6cos(6x).

84. HaiiTu npou3BoaHyIo GyHKIMH X~ + cos(3x).

Otsetsr: 1)3x” +sin(6x), 2) 3x> —3sin(3x), 3) 3x* +sin(6x), 4) 4x* +3sin(3x).

85. Haiitu mpousBomHyio GyHKImE cos’(X).
Ortsetsr: 1)sin(2x), 2) —sin(2x), 3) —cos(2x), 4) cos(2x) .

86. Haittu mpousBomnyro ¢pyukuuu sin(3x +2).
Ortsertsl: 1)3sin(x), 2) 3sin(3x+2),3) 3cos(3x+2),4)-3cos(3x+2).

87. Haiitu npowssonnyro mis gyaknun e** -(2x* +5)°.
Otsetsr: 1) 6e* -24x°(2x* +5)?,2) 6% -(2x* +5)° + % -24x>(2x* +5)2,3) ™ - 24x°(2x* +5) ,
4) % - (2x* +5)° +e% - 24x° (2x* +5) .

88. HaiiTu nmepByro mpor3BOAHYIO OT QYHKIMY U BLIYKCIHTE €€ 3HAaYEHKUE B TOYKE X = 4:

v=vV1+2x



Ortsert: 1) 3; 2) 0,33; 3) 0,66; 4) 0,99; 5) 1,5.

89. Haiitu nepByro mpou3BOAHYIO OT QYHKIIMH ¥ BEIYUCIUTE €€ 3HAUEHHUE B TOUKE X = 4:

¥=3x— By

OtBet: 1) 6; 2) 0; 3) 2; 4) 3; 5) 1.5.

90. Haiity nepByr0 MpOU3BOIHYIO OT QYHKIIMY ¥ BEIYUCIIUTE €€ 3HAUCHHE B TOUKE X = 1:
i 1

y =

Otset: 1) -6; 2) -3; 3) -2; 4) -4; 5) -5.

n ¥

x? 14 x*

M

91.  Ecmm dynxunus U=U(x,y) mubdepenuupyema B Touke *e(*o- ¥e), a hynxmus x=¢(t) u

y=¥(t) naddepernupyema B Touke Lo, Torma dpyrkmuma U=(x,y) muddepeHnupyema B ToUKe
o u yacTHAs NPOHM3BONHAS BEIIHCISETCS IO (HOPMYyIIE:
du 8y dx U8By 8y 8V dx 8Udy o Ay gy BU dx

Otger: 1) Br=0x Br+0y dt; 2) Br=0r cr+oy dr; 3) Br=dx dr+éy et

92. I'panuentom dyukuuu U=f(X,y,z) B TOuke Me(’far}’orze) Ha3bIBACTCS
au  dv  au
Otgert: 1)gradU=2xdx+éxdy+2=dz;
8y 8y au
2) gradU=2x i +3y j+ 9z k;
o i i
3) gradU=axcos®+8y cosP +2= cos?-
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TunoBO# KOMIUIEKT 3aJaHHH JXJIg TecToB Ne 2
(nTOroBOE TECTHPOBAHME)

YK 2(YK 2.6 — 3nameo, ymemes, umems HagviKu),
OIIK 1(OIIK 1.6 — 3nams, ymemp, umemsp HAGbIKU;
OIIK 1.7 - 3names, ymems, UMemb HAGbIKHU)

YK 2(YK 2.6 — 3namp, ymems, umems Hasviku), OIIK 1(OIIK 1.6 — 3Hamsb, ymemsb, umentsy
Haeviku; OIIK 1.7 — 3namo, ymems, umems HABbIKU)
1. ®opmyna Herorona-Jletibunua, ecnu F{x) - nepsooOpaznast 1 f(x), umeer BUA:

Ortser: 1) j F(x)dx=F(a)-F(b); 2) j F(x)dx=F(b)-F(a);
3)  [fG)dx=F®)+F(a); 4) j f(x)dx=F(b)-F(a).

2. @opmyia UHTETPUPOBAHUS 10 YACTSAM JJIS ONIpeIeICHHOr0 UHTErpajga UMeeT BU:

b b h h
Otser: 1) [UdV =UV [, +[VdU; 2) [var :%

—/deU
X b . bdu b :: ab
3) !UdeUVLI—aT; 4) Ja.UdV:UVL—_IVdU.

3. BrramcnuTh onpeneneHHbI HHTerpat

#3

- 5 s a2
J (1 +—yx®)dx
) .

O8]

Oteet: 1)5; 2) 1; 3)4; 4)2; 5) 3.
4. Brr4ucIUTH ONPEACTICHHBIN HHTETPaT
3 (‘é /—,(.7__.
12),
Otset: 1)5; 2)1; 3)4; 4)2; 5)3.

5. BBIYMCIUTE ONpeeNeHHbIH HHTErpa

Otset: 1)5; 2) 1; 3)4; 4)2; 5) 3.

6. BEIMHCINTH ONpENeNCHHBIH HHTErpa

rl—e 1

J dx
o 1=x
Otset: 1) -5; 2) -1; 3)-4; 4)-2; 5)-3.

7. BBIUUCIUTE ONpe/IeIICHHBIA HHTErpal

i y -
9 J- v x*dx
(6]



Otset: 1)5; 2) 1; 3)4; 4)2; 5)3.
8. BrruucnuTh ONpeesIeHHbIA HHTETpall
12 rt
= f (VE+1)dx
7 g ™ ‘

Oteer: 1)5; 2)1; 3)4; 4 2; 5)3.

9. BrruucIUTH OIpPENEIeHHBIN HHTErpal
44 r
— &

1 VX

:1)5; 2)1; 3)4; 4 2; 5) 3.

. BBIUHCIUTE OnpeneeH bl HHTerpa

10
1
18 [W‘z— £~ lx

¢

Otser

:1)5;2)1; 3)4; 4)2; 53¢

OtBer
11. Beryucnuth onpeneseH bl HHTerpall
3 Mtx+1 g
E J v
Oter: 1)5; 2) 1; 3)4; 4)2; 5)3.
12. BEIMUCIHUTE ONPEAETICHHBIA HHTErpal
13 )
—-f x - (x*—1)dx
4 4
Otser: 1)5; 2)1; 3)4; 4)2; 5) 3.

13. BeIUMCIUTE ONpeNeIeHHbIA HHTErpa

J. 2sinxcosxdx
o

Oteet: 1) 55 2)1; 3)4; 4)2; 5) 3.
14. BEIMUCIUTE ONpEeNEICHHBINA HHTErpal

Oteer: 1)5; 2) 15 3)4; 4)2; 5) 3.
15. Haliti nomans miockoi GUrypsl, orpaHU4eHHOM TPSIMBIMU

Otser: 1)5; 2) 1; 3) 45 4)2; 5) 3.
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16. Haiitu momans miockoi GUrypsl, OrpaHUYeHHON JTMHUSIMU

vyv=4x+1;, v=6x+1; x=0; x=12.

Oteet: 1)5; 2)1; 3)4; 4)2; 5) 3.

17. HecoberBennnlit unTerpai [-oro pona o0o3xnaqaercs:

Ortser: 1) j F(x)dx 2)T F(x)dx33) j F(x)dx; 4) j df (x).

18. Beraucnuth HECOOCTBEHHBIN HHTErPal

I 1
—'j e G g
® J x*+2x+2

Oteet: 1) 5; 2)1; 3)4; 4)2; 5)3.

19. Beraucnute HeCOOCTBEHHBIH HHTErpal

o g -
i xt 1)° dox
Oteet: 1) 5; 2)1; 3)4; 4)2; 5) 3.

20. BoraucauTs NOBTOPHBIM HHTETpall

1 % RS |
4[ a‘xj d}f{ (x+2z)dz
o o o
Otet: 1)2;2) 5;3) 1;4) 3; 5) 4.

21. BeIUUCIUTE IOBTOPHBIN HHTErpaj

Pl

~1 .
6 { cExJ (x+v)dy
C

Ji

Otger: 1)2;2)5;3)1;4)3;5) 4.
22. BeluucIuTh JBOWHOM HHTErPaN IO MPSIMOYTOJIBHOM 061acTu

J[ xydS,
“n

Tme D:1 €x X 2, 0L y=£2.
Otset: 1)2;2)5;3)1;4) 3;5) 4.

23. BBIUMCIUTH IBOMHOM MHTErpa 110 MPSIMOYTOJIBHON 00IacTH

6+ ﬁ (x* + ) ds,
D

rme D:0 <x <1, 0L v 1.
Oteet: 1)2;2)5;3)1;4) 3;5) 4.

24. BEIMUCIUTE NBOMHOM MHTErpas 10 00JIaCTH, OTPAHHYEHHOMN 3aIaHHBIMH KPHUBBIMH

12’,”'@.7,5_,
JIp



rneD: y=x% y=x
OtBet: 1)2;2)5;3)1;4)3;5) 4.

25. C moMOIIBIO JBOMHOTO WHTErpaja BBIYHCIHTH IUIOINANb (PUIYphI, OTPAHUYEHHOH KpH-
BBIMU

[

y =

X ¥Y=—-x x—74

3
]
Otrer: 1)2;2)5;3)1;4) 3;5) 4.

26. Beraucnuts TpOMHON HHTErpal

15 1 e ¥
—= | ZzdE ydy | dx
7 4 4 .

G

Otser: 1)2;2) 5;3) 1; 4) 3; 5) 4.

27. BbIYUCIUTD, TIEPEXOAs K OJISIPHBIM KOOpAUHATAM

= || Y2+ y2as

T Jip
D: x*+v* <1; x=0; y=0
Otset: 1) 2; 2) 5;3) 1; 4) 3;5) 4.

28. BuCINTh, IEPeXoas K MOJIIPHBIM KOOpAXHATaM

2—j ” (1 — 4 x? —xl) as

F) _;_;D
.
D: x*+v2 <1; x=0

Otset: 1)2;2)5;3)1;4)3;5) 4.

29. Berauciauth, mepexos K MOSIPHBIM KOOPIHHATAM, HHTErPasI 0 06JI1acTH, OrpaHHYeHHON
3aJaHHBIMHA KPUBBIMA

I
[[1es
rz—-?..vn

D xg—-:—lp'z—z}lr.o; = 0; v=x

Otet: 1)2;2)5;3)1;4) 3;5) 4.

30. Beraucnuth HHTETpAT

~

aj&—w$!

rne /— otpesok mpsimoit ot A(0, 0) mo B(4,3)
Otset: 1)2;2)5;3) 1; 4) 3;5) 4.

YK 2(VK 2.6 — 3namb, ymemsb, umems HaAGbIKU)
31. Duddepennmanpusie ypasuenus F(x,y,y,y",...,y"™)=0 HaspBaeTcs:

Ortget: 1)ypaBHEHUS C YaCTHBIMHU IPOU3BOIHBIMH;
2)00BIKHOBEHHBIMU TU(PepeHIIHATBHBIME YPaBHEHUSIME [-0ro mopsiika
3)o0bIKHOBeHHBIMH QUG dhepeHINAILHLIME YPABHEHUSIMHI N-0T0 MOPSIKA;
4)ypaBHEHHUSI C YACTHBIMHU MIPOU3BOIHBIMHU N-OT0 MOPSIIKA.
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32. Omnropomuoe muddepeHHaTsHOe ypaBHeHHe [-ro mopsiaka peraercs myTeM MoACTa-
HOBKH:

u. ; =B
;,7 4)}' o

Omger: v =UV;2)y=U-x; 3) v

33. JuddepernnansHoe ypaBHeHHE [-r0 OpsaKa HA3BIBACTCS JIMHEHHBIM, €CITH

OtBer: 1)oHO UMeET BUL %; = f(x:v), rae f(x,y)- GyHKUHS HyIeBOrO H3MEPEHHS;

2) ono umeer Bua M (x, v)dx + N(x,v)dy = O, rme M (x, ¥)u N(x, ¥) — byHkuus ox-
HOTO H3MEPEHHS;

d v
3) 0HO HMeeT BH ﬁ + P(x) -y = Q(x).

34. YpaBuenue bepHyiiu umeer BUI:

Otget: 1) -;% +P{x) - y=0(x) v
2) L4 P0) = Q) - ¥™
NL+P@E)x = Q).

35. JIuHeltHOE ypaBHEHKE IIEPBOTO MOPSAKA PEIIAeTCs IIyTEM ITOACTAHOBKH:

Omer: )y =x'U; y=02;3)y=5 Hy=U"V,
36. YpaBHenue bepHyum permaercs myTeM IOACTaHOBKH:

Omser: Ny =x'U;2) y=2; Ny=0U-V; 4y="1,
37. Yto6s! muddepenuunansuoe ypasuenue M (x, v)dx + N(x,y)dy = 0 npencTaBisno co-
Goif ypaBHEHHE B IOJNHBIX U hepeHIuanax, Hy>KHO, 9TOOBI OBLIO BBITOIHEHO YCIOBHE:

M 5 8y _ BN aM i %y 8w
Otser: 1) — = —; =—33)—=—; H)——==—.
) dx e:'r, ) a}' 81 g ) dx Bz’ ) J ™ gy
() (w1—1} & (n—27 3 = Ef
38. uddeperimansuoe ypasuenune ¥ +a, v +a,y" ¥+, +a_y = f(x) HassBaer-

Cs

OtBeT: 1) JHHEHHBLIM HEOXHOPOIHBIM;
2) OMHOPOIHBEIM N-TO MOPSIIKA;
3)HeNMHERHBIM HEOJHOPOIHBIM N-T'0 IOPSIKA;
4)nuHEHHBIM OTHOPOIHBIM N-TO MOPSIIKA.

(9 L3 ’. g % i ‘s
39. uddepenrmansuoe ypasaeane v +a,y M+, +a y + a,y = O HassBaercs

OrtseT: 1) THHEHHBIM HEOTHOPOIHBIM;
2) OMHOPOIHBIM N-TO TOPSIIKA;
3) HeIMHEHHBIM HEOJHOPOIHBIM N-TO MOPSIKA;
4) nuHEeHHBIM OJHOPOAHBIM N-I0 MOPSIAKA.

40. Ecir nuddepennnansHoe ypaBHEHUE v + @,V + @,V = 0 HMEEeT JBa YaCTHBIX pelle-
HUSL ¥y & ¥y, TO
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Otser: 1) v, + ¥, ovdem, C,y, + C,¥, He OyZIeT peleHuem;
)y T yu € ¥+ €o Yo OVAVT PEIIEHHSAMM;
3) €y + €, ¥, OylieT, a ¥y + ¥, He OyIeT pelleHUsIMH
4) v, + ¥, u Cy;yy + C,¥, MOTYT OBIT, @ MOTYT U HE OBITH PEILICHUSIMA.
41. Ecnu v, + ¥, - IBa TMHEHHO HE3aBUCHMBIX pelueHus qudhepeHIInaTbHOr0 YpaBHeHUS

¥ +a,y + @,y =0, To oblIee peleHne 3TOro ypasHerus Gy1er

OrTsert: l_)_(-l; 4 q & Cz 22, 2) }71 T:r’é_; 3) s 1)‘”qu"{1; 4) e'}‘x El Eze')‘l .

42. OnHOpOIHOE JHHEHHOE ypaBHEHHE C TOCTOSHHBIMU K03 QUITMeHTaMU
y"+a,y +a,y =0 HUMeeT XapaKTepUCTHYECKOE yPABHEHUE BH/IA:

Oteer: Nk* +ak+a,y=0; 2)k"+ak +a,k=0;
)y’ +ak+a,=0; Dk*+ak+a, =0.

43, XapaKTepUCTHYECKOE ypaBHeHue Hu(hepeHIHanbHOro ypasHeHus y" +a,y +a,y =0

HUMEET JBa pa3fInYHbIX NeHCTBUTENBHBIX KOpHS k1 1 k2. Torna obmiee pemenue 3Toro
ypaBHEHUs OyIeT:

Otset: 1) C,e"* +C,e"*; 2) C, cosk,x +C, sink,x; 3)e"" +e"*; 4)C,e"" -C,e™*.

44. XapakTepuctayeckoe ypasHernue nubdepennuaisHoro ypasaenus ¥ +a,y +a,y =0
MMeET KOMIUIEKCHBIE KOPHH K, = +iff u k, =a—if. Torna obmee permenue qud-

(epeHIHaTBEHOrO ypaBHeHUs OyAeT:

Otsert: 1)e” (C, cosax + C, sinax); 2)C,cos fx+C, sinax;
3 e*(C,cos fx+C,sinfx); 4)Ce™ +C,e”.

45. XapakTepucTA4YeCKOe ypaBHEeHHE NUbepeHIHaTBEHOIO YPaBHEHMUSI

"+a,y +a,y=0uMeeT 1Ba 0OaWHAKOBHIX Ki=ko. Torma obiuee pemenve nudbdepeHu-
y 1y 4 p p

JIBHOTO YpaBHEHUs OyleT:

Otset: 1)C,e"" + C,e"*; 2)C, coskx+C, sink,x
3)e"*(C, cosk,x +C,sink,x); 4)C,e"* +C, -x-e"~.

46. XapaKkTepHCTHYECKOE YpaBHEHHE HEOJHOPOIHOTO JIMHEHHOTO ypaBHe-

wusy" +a,y +a,y =P, (x)-e” umeer xopuu ki u ko He paBHBIE a. YKaXKHTe, KAKOE 3TO

peleHwue:
Otgert: 1) obmee; 2)yacTHoe.

477. XapaKTepHCTUYECKOE YpaBHEHHE HEOJHOPOAHOTO IMHEWHOTrO ypaBHe-
HEAY" +a,y +a,y =P, (x)-e™ umeer kopuu ki u k» He paBHBIE a. YKaXHUTe, BUI €T0

pELIEeHUS:

Otset: 1) O

~m

(X)em 3 2) Q’" (x)(clekl.Y g Cz@kzx) 5 3) Qm (x) 35" wg® -5 0
40, (x)e™ (Ce"™* + C,e')
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48.

OTBer:

49.

Otser:

50.

51.
Ortser:

XapaKkTeprCTHUECKOe YPaBHEHHUE HEOJHOPOIHOTO JINHEHHOTO YpaBHEHHUS

y'+ay +a,y =P, (x) ¢ umeer xopuu ki u ka. Uncio a paBHO XOTs OBl OZHOMY KOp-

HIO XapaKTEPUCTUICCKOI'O YPABHCHU. yKa)KI/IT€, KaKO€ 3TO pCIICHHUE:

1) obmmee; 2) yacTHOe.

XapaKTepUCTUIECKOE ypaBHEHHE HEOHOPOIHOTO JINHEHHOTO ypaBHe-
wus y" +a,y +a,y =P, (x)-e“ nmeer xopuu ki u ko. Uncio a paBHO XOTs GBI OTHOMY

KOPHIO XapaKTEPUCTUYCCKOTO YPaBHCHHUS. YKa}KHTC, BHU €0 pEUICHUS !

10, (x)e™; 2)Q, (x)NCe"™ +Cre™); 310, (x)-x" -e™; HQ, (x)e™ (Cie"* +C,e™).

[riy - 5
{—d— = f1{x,¥L,¥2,....,yn)

Cucrema * Ha3bIBaCTCS

=— = Fnl L2, wim)

[
Otger: 1) xaHOHWYECKOH [-0ro mopsinka;
2) HopMaspHOU [-oro nmopsiaka;
3) HopMaabHOM N-0T0 MOPSIAKA;

4)KaHOHHYECKOH N-0T0 MOPSIKA.

HopmaneHnas cucrema n ypaBHEHUI MOXKET OBITH CBEJCHA:

1) x muddepeHnnansHOMY YpaBHEHHUIO JIFOOOTO MOPSIIKa;

2) k pudepeHHaTEHOMY YPAaBHEHHUIO C IIOCTOSHHBIMU K03 QUIIHEHTAMU;
3) nuddepeHnnaIbLHOMY YPABHEHHIO /2 -0T0 MOPSAAKA.
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