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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney Kpbbkoe O.J1.
IIpenoaBaTenn Maermvbarop R2a7e7483-KryzhovDL-7€738187 J.JI. KpbrxoB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
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3BaHHE) TIO/ITUCH)
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(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-3 croco6eH UCmoap30BaTh HEOOXOIMMbIE MAaTEMaTHIECKE METO/IbI JUIsl peIICHUS 3a/1a4
po(hecCHOHATTLHOM IS TEIILHOCTH
N/I-1 ITpuMeHsieT COOTBETCTBYIONIME MAaTEMATUUECKHUE METOIbI JUISl PEIICHUS
npodecCHOHATBHBIX 3a1a4

2. OIIK-11 criocoOeH MpOBOAUTH SKCIEPUMEHTHI 110 33JJaHHON METOJIUKE B 00pabOTKY MX
pe3ysIbTaToB
NJI-1 IIpoBOIUT SKCIEPUMEHTHI 110 33JJaHHON METOIMKE, 00pabOTKY, OLIEHKY MOTPEUTHOCTH U
JIOCTOBEPHOCTH UX PE3Yy/IbTaTOB

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuszauuu: [TucbmenHas padora
1. Cemectp 1. KM-1. Martpuisl, ornpeaenuTenn, CHCTEMbI JUHEHHBIX YpaBHEHUH, BEKTOPbI
(KonTpoawpHas pabora)
2. Cemectp 1. KM-2. Cuctembl KOOpAMHAT, IJMHUU [IEPBOTO U BTOPOTO MOPsiAKA HA
miockoctr (KoHTposibHast paboTa)
3. Cemectp 1. KM-3. JIunuu, niockocTu U NOBEPXHOCTH B npocTpaHcTse (KoHTponbHas
paborta)
4. Cemectp 1. KM-4. ®yHk1mu, nocieaoBaTeabHOCTH, npeenbl. HempepbiBHOCTS QyHKIIUI
(KonTponbHas padota)
5. Cemectp 2. KM-1. uddepennuanpHoe ncuuciaeHue. Berancaenne mpou3BoaHbIX
(KonTponbHas padota)
6. Cemectp 2. KM-2. UnrterpansHoe ncuncinenue. Borarcnenue unrerpanos (KontponbHas
paborta)
7. Cemectp 2. KM-3. Teopus psaos. Uccnenoanue cxogumoctu psioB (KontponpHas
paborta)
8. Cemectp 2. KM-4. luddepennnanbusie ypaBaeHusi. Metobl pemienus (KontposnbHas
paborta)

BPC aucuuniauHbl

1 cemectp
Beca KOHTpoIbHBIX MeponIpusATHil, %o
Wnnexc KM-1 | KM-2 | KM-3 | KM-4
Pa3znen nucuuninHbl KM-
Cpox KM: 4 8 12 15

JluneliHast 1 BeKTOpHas anredpa




Marpuiisi

CucreMbl TUHEUHBIX YpaBHEHUH

Bekropsl

CKaJISIpHOG, BCKTOPHOC U CMCIIAaHHOC ITPOU3BCACHUC

BCKTOPOB

AHanutHueckas TCOMETPHUA HA IIJIOCKOCTHU

Cucrema KOOpAMWHAT Ha IIJIOCKOCTH

JInHMM Ha JIOCKOCTU

JIuHuu BTOPOro nopsiaka Ha IIOCKOCTH

AHanmMTHYeCKasi TeOMETPHS B IPOCTPAHCTBE

YpaBHEHHUsI IOBEPXHOCTH B IIPOCTPAHCTBE

IIpsiMas B mpocTpaHcTBE

[ToBepxHOCTH B IPOCTPAHCTBE

BBenenue B MaTeMaTHYEeCKUH aHaIu3

MHoskecTBa

DyHKIMHU

ITocaenoBaTeIbHOCTH

[Tpenen pynkuun

OKBUBaJIEHTHbIE OECKOHEYHO MaJible (PyHKIINU

HenpepsiBHOCTD yHKIIUI

Bec KM: 25

25

25

25

2 cemecTp

Paznen mucrunanHb

Beca koHTpOIBHBIX MeponpHsITHiL, Y0

Nunexc
KM:

KM-
1

KM-
2

KM-
3

KM-
4

Cpox KM:

4

8

12

15

HuddepennnansHoe ncyrcaeHue

[TpousBoaHas GyHKIMH

JuddepeHnmrpoBanne HESBHBIX U MTApaMETPUICCKU 3aJaHHBIX
¢ynkuuit. Jlorapupmuueckoe quddepeHpoBanue

[Tpoun3BoaHBIE BEICIIUX TOPSIAKOB




Huddepennman Gyakmm

®opmyibl Telsiopa 1 Makinopena

Hccnenoanue GpyHKINNA TPHU MOMOIIY MPOU3BOJIHBIX

I/IHTCFpaJIBHOC HCYUCJIICHUEC

Heonpenenenunlii UHTErpas

OCHOBHBIE MCTOABI HHTCTPHUPOBAHUA

WHTerpupoBanie paiuoHaIbHBIX (QYHKIIHHA

HuTerpupoBanne TPUTOHOMETPUICCKIX U UPPAITIOHATBHBIX
byHKIMI

OrnpenesieHHbI HHTErpall

HecoOcTBeHHbIE HHTErpaAIBI

['eomeTpuyeckue u pU3nUECcKe MPUIOKEHHS OIIPEIEICHHOTO
VHTETpaja

HpI/I6J'II/I)KeHHOG BBIYHUCJICHHUC OIIPCACIICHHOI'O HHTCTpaJia

Teopus psioB

YucnoBbie pAabL

I[OCTaTOqHBIe MMPU3HAKH CXOAUMOCTHU 3HAKOIIOCTOSHHBIX PAIO0B

3HaKoqepeL[y101uI/Iec;1 1 3HAKOTICPCMCHHBIC PAIbL

CreneHHbIe psAbI

JuddepenunanbHble ypaBHEHUS

O6mue cBeaenus o nuddepeHnanbHbIX YpaBHEHUAX

JuddepennmanpHple ypaBHEHUS IEPBOTO MOPSIKA

JuddepenunanbHble ypaBHEHUS BBICIINX MOPSIIKOB

Jluneitnble HeOqHOPOIHBIE AU(depeHIIaTbHbIE YPAaBHEHUS

Cucremsl nuddepeHIaIbHbIX ypaBHEHUI

Bec KM:

25

25

25

25

$06m1as yacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbMAM 06 00YUEeHUA RO OUCUUNIUHE, COOMHECEHHBIX C UHOUKAMOopamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIIK-3 N-1onk-3 [Tpumensier | 3HaTh: Cemectp 1. KM-1. Marpuiisl, onpeaeauTesn, CHCTEMbI JIMHEHHBIX
COOTBETCTBYIOIINE [TonsTue npenena ypaBHeHui, BekTopbl (KonTposibpHas pabora)
MaTeMaTUYECKUE  METOJbI | OCIEN0BATENBHOCTH U Cemectp 1. KM-2. Cuctembl KOOpAHHAT, TUHUU TIEPBOTO U BTOPOTO
TUIS peuienus | pyHkuuu. Metozsl nopsaka Ha riockoct (KonTponbHas paboTa)

npohecCuOHANBHBIX 3aa4

BBIYHCIICHUS TIPEEIIOB
CMBICII ONIPEeIEHHOTO
uHTerpana. CpoiicTsa u
METO/IbI BBIYMCIICHUS
OIpe/ieIEHHBbIX UHTErPAJIOB.
ITonaTne HeCOOCTBEHHBIX
MHTErpajioB

ITonsATHE TPOU3BOIHOM, €€
MEXaHWYECKHUI U
TEOMETPUUECKUN CMBICII.
[IpaBuna, hopMyibl 1
METO/IbI

g depeHIMpOBaHUS
pa3IUYHBIX BUJOB (DYHKIIUH
I'eomerprueckue u
¢busnyecKkre NpuIoKeHUs
OTpe/IeNIEHHOT0 UHTErpaa.
Metoab! TpUOIMKEHHOTO
BBIYHCIICHUS OIPENIETICHHOTO
UHTErpana

IlousTHs, CBOMCTBA U

Cemectp 1. KM-4. ®yHKIIMH, TOCIEI0BATEILHOCTH, PEEIIbI.
HenpepriBHocTs Gynkimii (KontpoiasHas padora)

Cemectp 2. KM-1. luddepennmansaoe ucuucienne. Beraucienue
npou3BoHBIX (KoHTposbHas paboTa)

Cemectp 2. KM-2. UnTterpanbHOe ncunciaeHue. Beranucienue nHTerpaioB
(KonTposbHas paboTta)

Cemectp 2. KM-3. Teopus psnoB. McciaenoBanre cXOIuMOCTH PSJIOB
(KonTposbHas paboTta)

Cemectp 2. KM-4. ludbdepenunanbupie ypaBHeHHS. MeTOIbI pelieHUs
(KonTposbHas paboTta)




TaOJIMILy HEOTIPEIeTIEHHBIX
uHTerpanoB. OCHOBHbIE
METO/Ibl HHTETPUPOBAHHS
[TonsiTue 1 reomeTpuyeCcKui
cmbich nuddepenuana
dhyHKIIIH.

IlonsaTus u MeToabl
JINHEHON U BEKTOPHOM
anreopsl. [Ipunoxenus sTux
METOJIOB

Merto1 KOOpAMHAT Ha
IJI0CKOCTH. JIuHUM mepBoro
Y BTOPOTO TOPSIIKa Ha
IJIOCKOCTH

3anaun U3 pa3InyHbIX
o0racTeid, MpUBOIAIINE K
Qg depeHIraIbHBIM
ypaBHeHUsAM. Bussl u
METO/IbI PEIICHUS

Qg depeHIranbHbIX
YPaBHEHHUH IIEPBOTO
MopsIKa

YMers:

YMeTh UCTIOIB30BaTh
pa3IMYHBIE METOIBI
WHTErPUPOBAHUS TIPH
BBIYHCIICHUHT
HEOIpeIeIEHHBIX
WHTETPAJIOB

Bbruncnsate Ipou3BOIHBIC
(GYHKIUH pa3TnIHBIX BUJIOB,
HaxoauTh nuddeperman
(YHKITUY, IPOU3BOJIHEIC U




Qg QepeHIranbl BBICIIAX
MOPSAIKOB
DopmManu30BbIBaTh U
peliaTth 3a1a4u,
MIPUBOISIITUE K
muddepeHIaTbHBIM
ypaBHEHUSIM

Haxomuts paznoxxenue
(GyHKINU B CTETICHHOH PSiL.
HccnenoBaTh cX0AUMOCTD
CTENIEHHBIX PSIOB
[IpuMeHsTh pa3nuvHbIe
METO/IbI UCCIIEAOBaHUS
CXOAMMOCTH YHCIOBBIX
pAIIOB

Boruncnsate npeenst
IIOCJIEI0BATEIBLHOCTEN U
byHKIHII

BrruucnsaTs onpeneneHHbie U
HECOOCTBEHHBIE HHTETPAIIBI
C TIOMOIIBIO PA3JIMYHBIX
METO/IOB

Brruucnsate ypaBHeHHS
KpPUBBIX BTOPOTO MOPsAKA Ha
nnockoctu. MccnenoBaTh
KpUBBIE U TIOBEPXHOCTHU IO
BHUJly UX YPaBHEHUU
[IpoBOaUTH IMHEHBIE
OTIepally HaJl BEKTOPAMHU.
BoruucnsaTe ckanspHoe,
BEKTOPHOE U CMEIIAaHHOE
MIPOU3BE/ICHUSI BEKTOPOB

OIlK-11

N/I-1lomk-11

IIpoBoaut

3HaTh:

Cemectp 1. KM-1. Matpuiibl, onpeaeanuTenu, CACTEMbI TUHEUHBIX




AKCIEPUMEHTHI IO 3aJaHHOU
METOIHKE, 00paboTKy,
OIICHKY TOTPEIIHOCTH U
JIOCTOBEPHOCTH ux
pe3yIbTaToB

IlonsaTus u MeToabI
pelieHus

Qg QepeHIraTbHbIX
ypaBHEHUI BTOPOTO U
BBICIIUX MOPSIKOB, CUCTEM
nuddepeHIaTbHBIX
YpaBHEHUH

AJTOPUTM HOJTHOTO
HCCIEeI0OBaHUs PYHKIMU IIPU
TIOMOIIY MPOU3BOAHBIX
IToHATHS MHOKECTBA,
MOCIIEI0BATEIHLHOCTH U
¢GbyHKIMH, OECKOHEYHO
MaJIOW U HEMPEPHIBHOM
byHKIUH

Crenenusie psiabl. MeTo bl
pas3noxxeHus: yHKIUH B
CTEIIEHHBIE PSJIbI.
[IpunoxeHus CTEEHHBIX
pAI0B

Bunbl ypaBHEHM TNIOCKOCTH
U MIPSIMOM B TPOCTPAHCTBE.
3amauu ISl TNIOCKOCTH U
npsAMon. Bubt
MMOBEPXHOCTEN B
MIPOCTPAHCTBE

OCHOBHBIC TIOHSITHS U
TEOPEMBbI TEOPUHU PSIOB.
MeTtonabl ucciie10BaHu
CXOJIUMOCTH
3HAKOMOCTOSIHHBIX 1
3HAKONEPEMEHHBIX PSIOB.
[TonsTHst a0COIOTHOM 1

ypaBHeHui, Bektopbl (KoHTposabHas padbora)

Cemectp 1. KM-2. CucteMbl KOOpAWHAT, TUHUU IIEPBOTO U BTOPOTO
nopsiika Ha Tuiockoctr (KonTponbHas pabota)

Cemectp 1. KM-3. JIunuu, miIoCKOCTH U TOBEPXHOCTH B MPOCTPAHCTBE
(KontponbsHas pabora)

Cemectp 1. KM-4. ®yHKIIMHK, TOCIEA0BATEILHOCTH, IPEIECTHI.
HenpepsiBHocTs QyHkimii (Kontponsaas padora)

Cemectp 2. KM-1. luddepenunanbroe ucuucienune. Beraucienue
npou3BoHbIX (KoHTponbHas pabora)

Cemectp 2. KM-2. UHTerpaibHO€e ncuucieHue. Beiuncnenne nHTerpanon
(KonTponbhas paboTta)

Cemectp 2. KM-3. Teopus psgoB. MccnenoBanue CX0AMMOCTH PSIOB
(KonTponbhas paboTta)

Cemectp 2. KM-4. luddepennmanbusie ypaBHeHus. MeToIbI pemieHus
(KonTposbHas paboTta)




YCJIOBHOM CXOAUMOCTH
YHUCJIOBBIX PSIJIOB

YMers:

[IpuMeHATH pa3nuuHbIe
METO/IbI JUIsl PELIEHHUS]
nuddepeHIaTbHBIX
YpPaBHEHUH U CUCTEM
muddepeHIaTbHBIX
yYpaBHEHUH

[IpuMeHATh METOBI
MPUOIMKEHHOTO
BBIYMCIICHHS ONIPEECICHHOTO
nHrerpaina. Mcnons3oBars
HMHTETPAIbHOE UCUUCIIEHHE K
PELIEHNI0 FEOMETPUUECKHUX
1 (pU3HYECKUX 3a7a4
[IpoBOAUTH BBIYMCIIEHUS HAJL
MaTpuLlaMHU, BEIYUCIIATh
onpeaenuTenu. Pemarp
CUCTEMBI JINHEUHBIX
YPaBHEHUU Pa3IMYHBIMHU
criocobamu

[IpoBoanTh MOIHOE
uccienoBanue GyHKIUU U
CTPOMTH €€ rpaduk
[IpuMeHATh METOBI

g depeHInaIbHOTo
WCUYUCIICHUS AJIs
MPUOIMKEHHBIX
BbuciaeHu. Haxomnuts
paznoxkeHue QyHKIHUU B Psij
Tennopa

Haxonute ypaBHeHUs

10




IIPsIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE, yPAaBHEHUS

TUIOCKOCTEH B IPOCTPAHCTBE.

Onpeaensars B3aMMHOE
pacIoJIOKEHUE MPSIMBIX U
IJIOCKOCTEHN

11




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
1 cemecTp

KM-1. Cemectp 1. KM-1. MaTpuusl, onpeaejJuTe/d, CACTEMbI JJMHEHHBIX YPABHEHUI,
BEKTOPBI

®opmbl peanuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJILHOI0 MeponpusTus: KoHTpoIbHYI0 paboOTy CTYIEHTHI MUALTYT
Ha NMPaKTUYECKOM 3aHATUH 1,5 yaca

KpaTKOC CoAcpKaHUuE 3alaHUA:
OTBeTHUTH Ha ABa TCOPCTHYCCKUX BOIIPOCA U PCIINUTDL TPH ITPAKTHYCCKHX 3ada4M I10 TCMaM:
onecpanru ¢ MaTpuaMu, BbIYUCIICHUC OHpG[[GJIHTCJIGfI, PEIICHUEC CUCTEM JIMHEHHBIX
aHFe6paI/I‘leCKI/IX ypaBHCHI/II‘/‘I, ornepanruu ¢ BEKTOpaMu

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3uarb:  [loHsTHs W MeToAbl 1.BepHo 11, 4TO €Ciu ONpPENeIUTENh MAaTPULBI CUCTEMBI
JUHEWHOW M BEKTOPHOW anreOpsbl. JMHEWHBIX YpaBHEHUH paBeH HYJI0, TO CUCTEMa UMEET
IIpunoxkeHus 3TUX METOI0B 0ECKOHEYHO MHOT'O peIIeHUH?

2.Meron Naycca unu MeTo] mocie10BaTeIbHOTO
HCKJIIOUYCHHS HEU3BECTHBIX COCTOUT B TOM, UTO:
3.Cuctema TMHEeMHO He3aBUCUMBIX pemeHui X1, X2, ...
, Xk Ha3pIBaeTcs pyHIaMEHTaIbHOMU, €CIIH:
4.BeKkTopHOE MPOU3BEJACHUE BEKTOPOB - 3TO
5.CmenianHo€e MpOU3BEICHUE BEKTOPOB - 3TO

6.00beM napaienenumesa NoCTpOeHHOro Ha BEKTOPax
a, b u ¢ pasen:

VYmers:  [IpoBoauTh  NTUHEHHBIE 1.Haiitu yron mexny Bektopamu a = i + 2j + 3k u b = 6i

orepanuu HaJI BEKTOpPaMH. +4j -2k

BBIYHCISTE CKASIPHOE, BEKTOPHOE 2.HaiiTi BeKTOpHOE IIPOU3BEICHNUE BEKTOPOB a = 2i + 3]

U CMCIIaHHOE  TPOU3BEICHUS +5kub=1+2j+k

BEKTOPOB 3.Haiiti cmemanHoe mpou3sBezieHne BekTopoB (a — b)x(b
—¢)*(c—a)

4.BblYMCINUTE CUHYC yTia, 00pa30BaHHOI'O BEKTOPaMH a
=(2;-2;)ub=(2;3;06)

YmMmerp: IIpoBOoauTH BBIYMCIIEHUS I 23 0
Hajg MaTpunamu, BBIYUCIIATH HaiiTH onpeeTHTe s MaTpHIBI A = 3 % g :lz
onpenenuteny. PemaTts cuctemsl 1 & 8 8 3
JMHEHHBIX ypaBHEHUI ' '

pa3iInuHbIMU criocodamu

1 50
HaiitH 06paTHy0 MaTpHIy 11g MaTpHiel A=(0 6 1
2. 0 5

. 1T 2y 1 3
3.PGUIHTB MaTpHYHOE YpaBHEHHe (0 1) X—('O 1).

12




HaiiTH ompenenHTens MPOH3BEIEHHS MATPHII A~B7, rae

4 A= (% 2) B= (_é _:‘i) (3zecw Bl TpaHCIIOHHPOBaHHAA K MaTpHIle B ):

q+2x, +2x3 +2x4 =13
N—X% —x+2x =1
2 +x3=0

5. 61— % —x3—x4=0

PenIHTh CHCTEMY YpaBHEHHH MeTozoM I'aycca.

3x—y-z=1
PemHTh CHCTeMY ypaBHEeHHH {xﬁ- y+2z=3 cHoMOmBbIO 0GpaTHOH MaTPHIIBL:
2x-y-z=0

2x+y+z=4
PemHTh CHCTEMY YpaBHEHHH { Xx— ¥ —z = —1 MeTtomom Kpawmepa:
7 3x+z=4
Onmncanne MKAJIbI OLICHUBAHUA:
Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJTHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Hudienuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakxmepucmuxu evinoanenus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIM 33JJaHUE TIPEUMYIIECTBEHHO BBIITOJIHEHO

KM-2. Cemectp 1. KM-2. Cucrembl KOOpAUHAT, JIMHUHU NIEPBOr0 M BTOPOI0 MOPAIKA

Ha IJIOCKOCTH

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KourponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeieHNsi KOHTPOJIBLHOT0 MeponpusATUsi: KOHTpOIbHYIO paboTy CTYIE€HTHI HIIYT

Ha MPaKTUYECKOM 3aHATHH 1,5 yaca

Kparkoe conep:kanue 3aaHus:

OTBeTUTH Ha ABa TCOPECTUYCCKUX BOIIPOCA U PCIINTb TP NPAKTHICCKUX 3aa4YU 110
aHAIMTHYECKOM TCOMCETPHUH Ha IIJIOCKOCTU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3Hare: MeTox KOOpAMHAT Ha
IUIOCKOCTH. JIMHMM TepBoro u
BTOPOTO IOPAJKA HA IIJIOCKOCTH

1.Kakue cucreMbl KOOpAMHAT Ha MIIOCKOCTU
CYIIECTBYIOT

2.YeM 0AHO3HAYHO ONPENENAETCS OJ0KEHNE TOUKU Ha
IIJIOCKOCTH

3.Kak BbIpaxaroTcs IpsMOYToJIbHbIE KOOPAWHATHI Yepes3
MOJIIPHBIE U HA00OPOT

4.Yka3aTh BUbl ypaBHEHU NPSAMOI Ha INIOCKOCTH
5.2915MnC U OKPYKHOCTh HA INIOCKOCTH
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6.I'unep6oma Ha TuiockocTu. Ee XxapakrepucTuku
7.ITapabona Ha miuockocTH. Ee xapakTepucTuku
8.KpuBble BTOPOro NopsiJika Ha INIOCKOCTH

YMerb:  BpluuciaaTe  ypaBHEHUS
KPUBBIX BTOpPOrO IIOpsAIKAa Ha
mockoctu. McecemenoBate KpuBbIE
U IOBEPXHOCTM IO BHIYy HX
ypaBHEHUI

1.Haiitu Gospiiee paccTosiHUE MEKAY BEPUIMHAMU
AJUTUIICA, 33/IaHHOTO YPABHEHHUEM:

2x2+6y2-18=0

2.Haiitu ypaBHenue napa6odsi ¢ poxycom F(3; 0) u
TUpeKTpucoit x+3=0

3.Jlana runep6omna x2 - 3y2 = 1. 3aTeM ee 1eHTp
nepenecau no ocu OX BOPaBo HA 2 €IUHULBI U TIO OCH
Oy BHM3 Ha 3 eIMHHUIIBL. 3aNUIIUTE MPABUILHBIA BAPUAHT
HOBOT'O YPaBHEHUS 3TOU TrHIIepOOIIBI

4.]Jlana mapa6osna y2 = 8x u Touka M (2; 4). Beruucnure
ypaBHEHUE KacaTeJIbHOM K 3TOM napadose B Touke M

YMmers:  Haxomutrs  ypaBHEHUS
IpsMOM HAa IUIOCKOCTH W B
MIPOCTPAHCTBE, YpaBHEHUS
IJIOCKOCTE B IPOCTPAHCTBE.
Onpenenars B3aMMHOE
pacmoJIoKEHNE MPSIMBIX u
IJIOCKOCTEM

1.Haiit yron mexnay AByMs OpsIMBIMH Y = 3X - 5 1 6X -
2y-3=0

2.Haiitu ypaBHEeHME NPAMOM, TPOXOASILIEH Yepe3 Hauallo
KOOPAMHAT U NEPIEHIUKYJISIPHON MIPSAMOM, 3aJaHHOMN
ypaBHeHueM 2x +3 =0

3.HaiiTu ypaBHEHUS NPSAMBIX, KOTOPBIE SBISAIOTCS
OucCceKTprUcaMH yrioB, 00pa30BaHHbBIX JBYMS MPSMBIMU
2X—-3y—-5=0ub6x—-4y+7=0

4.Haiitn muioniazsb TpeyroiabHUKA, OTCEKAEMOT0 MPSMON
301—4[1—12=0 oT KOOPAMHATHOTO yTJIa:

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISAETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoichuti nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIN 3aJJaHUE NIPEUMYIIECTBEHHO BBITIOJIHEHO

KM-3. Cemectp 1. KM-3. J/IuHuH, ITIOCKOCTH U MOBEPXHOCTH B MPOCTPAHCTBE

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJILHOT0 MeponpusaTus: KoHTpoabHYI0 paboTy CTYIE€HTHI MULIYT

Ha NPAKTUYCCKOM 3aHATUU 1,5 gaca

KpaTlcoe CoA€cpKaHME 3alaHUA:

OTBeTUTH Ha JIBAa TEOPETUUYECKUX BOMPOCA U PEIIUTh TPU NPAKTUUECKUX 3a70a4U 110
AQHAJTUTUIECKON T€OMETPUH B ITPOCTPAHCTBE

14




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: Bunst ypaBHEHUN 1.0nucate BUAbl ypaBHEHUH INIOCKOCTH B IPOCTPAHCTBE

MJIOCKOCTH u MPSAMOI B 2.0nucath ypaBHEHHS IPSMOM B MPOCTPAHCTBE

IIPOCTPAHCTBE. 3anaun JUTSL 3.0nucath QWINHAPUYECKUE TIOBEPXHOCTHU B

IUIOCKOCTH ¥ TpsAMoOi. Bupsl IIPOCTPAHCTBE

IIOBEPXHOCTEN B IPOCTPAHCTBE 4.0nucarh KOHUYECKHE TIOBEPXHOCTH B IIPOCTPAHCTBE
5.0nucaTh NOBEPXHOCTH BpallleHHsI B TPOCTPAHCTBE

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-4. Cemectp 1. KM-4. ®yHKkuum, noc/jie10BaTejJbHOCTH, npeaesibl. HempepbIBHOCTH
(pynxnumii

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnst KOHTPOJILHOI0 MeponpusaTHsa: KoHTponbHYI0 paboTy CTYAEHTHI MUIIYT
Ha MPaKTUYECKOM 3aHATHH 1,5 yaca

KpaTKOC CoA€CpKaHMuE 3alaHUA:
OTBeTuTh Ha ABa TCOPECTUYCCKUX BOIIPOCA U PCIINUTL TPHU NPAKTUYICCKHUX 3a1da4U 110

paccMaTpuBaeMbIM TEMAM

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: [Tonsitue npenena 1.IToHsiTHE U BUJIBI MHOXKECTB, YMCIIOBbIE MHOKECTBA,

MOCJIEI0BATENbHOCTH U (DYHKIIHH. YHCIIOBBIE TPOMEKYTKH

Mertoabl BBIYUCIEHUS TIPEIETIOB 2.Ilpenen ¢pyHKIMU B TOUKE, npeaes QyHKIUU B
0ECKOHEUHOCTH

3.01HOCTOpOHHUE NpeAebl PyHKINN
4.Buzpl HEOIIPEIETIEHHOCTEN MIPU BBIUYNCICHUH
MIpeIeIoB, CIOCOOBI PACKPBITHS

3uare:  IloHsaTHss  MHOXeECTBa, 1.00bACcHUTH MOHATHE QYHKIIUH, YKa3aTh CIIOCOOBI
MOCJIE0BATENbHOCTH U (yHKIUH, 3aaHus QYHKIUU

0OECKOHEUHO MaJion u 2.Yrto Takoe obpaTHas U ClI0XkKHasA QYHKIIUU
HEeMpepHIBHON (DYHKITHI 3.IlonsiTHE Mpenesa YuCI0BOM MOCIE0BATEIbHOCTH,

TpeieTbHBINA IEPEX0/l B HEPABEHCTBAX

4.Paccka3aTh, YTO TaKOe OECKOHEYHO OOIbIIas U
OeckOoHEeYHO Manasi pYHKIIMH, PACKPHITH CBSI3b MEXIY
HHUMHA

15




5.JlaTh onpeneneHue HENPEPHIBHOCTH (QYHKITAH.
Paccka3aTh 0 CBOMCTBAaxX HENPEPBIBHBIX (GYHKUUH., O
HenpepbIBHOCTU (QYHKIIMH B TOUKE M Ha HHTEPBAJIe

YMmerTs: Brruncnsars MpPEEIIbI
MOCJIEIOBATEILHOCTEH M (PYHKITUI

Ha pucynke n3oGpaena gacTs rpaduka nepuoamaeckoit gyuxumn y = f{x) Ha npoMexyTre
8§ i . 10 16

[0: ;r:]. ATTHA KOTOPOro papHa nepuony ¢yukmm. Hafianre f{~—x) + f(- Tz)
J 3 3

TTTTTTI —r T
I 1T11 [ |

I
|
ES%aganaay
EaRaES e
1. i :h .
(G
Ec.1H 4HcT0BAA N0C/1eI0BATENLHOCTE 3ataHa (opMy:1of 8, = T T NPOIIBEIeHHE ¢ WISHOB A2 H a5
2_ PABHO:

lim x, = —=; lim y, = —0,3
n—oo M—co
Brruncuonre:

-
- 3x,—5
lim ——
X—=00 Xpn * Yn
3,
4 BRIUUCIATH npeaci I[aHHOﬁ IIOCJICA0OBATCIBHOCTHU:

- 1 ; 1 fir

lim |=zsin-z — 52|
e LTS T 2—3n

T —=
S.BerarcnuTse npeaen:

l—cos3x

lim
=0 cos Tx—1

lim f(x) =2; lim ¢@(x) =3
E;;:mcmlm: o

lim f(x) - @*(x)

x—=o [f(x) — @(x)]?
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Brruncunre:
5
lim(1 + 2x)2x

X —(

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHkKa "Xopouo" BEICTaBISAETCS €U
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHUE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

2 cemecTp

KM-1. Cemectp 2. KM-2. UnTerpajibHoe ucumncienue. Borunciaenue nuTerpaios

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpustusi B BPC: 25

IIpoueaypa npoBeieHHsI KOHTPOJIBLHOr0 MeponpusATUsi: KOHTpOIbHYIO paboTy CTYI€HTHI HUIIYT
Ha MPaKTUYECKOM 3aHATHH 1,5 yaca

Kparkoe conep:kanue 3aiaHus:
OTBCTI/ITB Ha a1Ba TeOpeTI/I‘IeCKI/IX BOHpOCﬂ nu pCIHI/ITI) TpI/I HpaKTI/I‘IeCKI/IX 3aa4u 110

paccMaTpruBaACMbIM TEMaAM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: I'eomerprueckue 51 1.Paccka3aTh 0 MEXaHMUECKUX MPUITOKEHHSIX
¢buznueckue MIPUIIOKEHHUS OIIPEAEIEHHOTO HHTErpana

OIIPEIETICHHOTO UHTErpaa. 2.IIpuBectu METO bl MPUOIMKEHHOTO BBIYUCICHUS
Mertonsl MpUOIMKEHHOTO OIIPEAEIEHHOTO HHTErpana

BBIYMCIICHUS OIIPEEIEHHOTrO

WHTErpaja

3uarb: [lonsaTus, cBolicTBa U 1.00BACHUTH MOHATHE HEONPEIEICHHOT0 HHTETpaja
TabuIy HEOIPEIEIICHHBIX 2.1IpuBecTH CBOMCTBA HEONPEIEIEHHOTO UHTErpaja
uHTerpasioB. OCHOBHBIE METOABI 3.CopmynupoBaTh METOIbI HETIOCPEACTBEHHOT'O
WHTErPUPOBAHUS WHTETPUPOBAHUS
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4.0nucaTh METOJ MHTETPUPOBAHUS TTOJACTAHOBKOMN
5.0nucatb METOJ UHTETPUPOBAHUS 110 YACTSIM
6.PacckazaTh 00 HHTETPHUPOBAHUU MPOCTESHIINX
paIMoHaIbHBIX IpoOeit

3Hath: CMbICT  ONPEACIICHHOTO
uHrterpana. CBoilcTBa M METOJbI
BBIYMCIICHHUS ONpeACICHHBIX
UHTETPAIIOB. ITonsaTne
HECOOCTBEHHBIX HHTETPAJIOB

1.CchopmynupoBats ornpeaesaeHue onpeneieHHOTO
MHTErpaja, OObSICHUTh €r0 TEOMETPHUECKUI U
(bU3MUECKUI CMBICIT

2.PacckasaTh 0 METOAX BBIUUCIICHUS OIPE/IEIEHHOIO
MHTEerpaja

3.ITpuBect popMyIIBI 11 BEIYUCICHHUS: IIIOIIAICH
IUIOCKHX (DUTYp, JUTMHBI TyTH TUIOCKOH KPUBOK
4.IlpuBectu GOPMYIBI ISl BEIYMCICHUS: 00beMa Tea,
TUIOIA/TU TOBEPXHOCTH BPAIICHHS

YMeTh: BeIuuCiATh ONpeciieHHbIe
U HECOOCTBEHHbIE MHTErpajbl C
IIOMOILBIO PA3IIMYHBIX METOJOB

<00 :
X+Smx

ax

3
'2 X ~+COSX

1
YMeTh:  YMETh  HCIOJB30BaTh
Pa3INYHbIC METO/bI x
HHTCTPHUPOBAHUA IIPU BBIYHMCICHUN 7
HCOMPCACIICHHBIX HHTCI'PAJIOB ™
5— dX paBeH:
J 3
1
1
5 B
X ;
[ xe "~ dx paBeH:
v
0
2.
x/2
sinx
e COSXdx paBeH:
5. U

4.BplunciinTe HeonpeaeleHHbI HHTerpaJ:
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dx
3+4/x—3

5.BbrunciIuTe HeonmpeaeIeHHbI HHTErpaJl:

1 . J_ 2:{' f .
I(x +1)e " dx
6.BbIunc/iuTe HeonpeaeJeHHbIl HHTErpa:

[( X~ —4)sinSxdx

7.BprunciiuTe HeonpeaeleHHbIH MHTErpaJ:

dx

Vax2 1 6x_7

YMeTs:
IpUOIMKEHHOTO
OIIPEIETICHHOTO
Ucnonp3oBath WHTETpaJIbHOE
HCUHNCIICHUE K PELICHUIO
TEOMETPUUYECKHX U  (PU3UUECKHUX
3a7a4

HpI/IMCHHTB MCTOABI
BBIYHMCJICHUSA
HUHTCIrpaJia.

1 .BprurcnuTs miIomans KpUBOJMHENHON Tpalenuy,
OorpaHMuYeHHON rpadukoM QyHKIUU, MPSIMBIMH X = a, X =
b 1 ocbro abeuuce

2.BpIuuciuTh npenen UHTErpaibHOW CyMMBI IpU
CTpEMJICHIH HauOoJIbLIeH U3 AJTUH OTPE3KOB K HYIIO

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5

Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax. 90
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIITTHCTBO BOIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO
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KM-2. Cemectp 2. KM-1. IlnuddepennuanbHoe ucuuciaenue. Borunciaenme

NMPOMU3BOJAHBIX

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJILHOI0 MeponpusaTusa: KoHTpoabHYI0 paboTy CTYIEHTHI MUALTYT

Ha MPaKTUYECKOM 3aHATUH 1,5 yaca

KpaTlcoe CodcpiKaHUuE 3alaHUA:

OTBeTHTH Ha ABa TCOPETUYCCKUX BOIIPOCa U PEIINTh TPHU NPAKTHYCCKUX 3aa4U I10

paccMaTpuBaeMbIM TEMaM

KoHTposibHbIEe BONPOCHI/3aJaHUA:

3HaTh: [Tonstue u
reOMETPUYECKHUil CMBICIT
muddepenimana GyHKIIH.

1.ChopmMynupoBaTh MOHITHE U TEOMETPUUECKUN CMBICIT
muddepernmana GyHKIUHA

3Hatb: I[loHsTHE NMpPOU3BOAHON, ee
MEXaHUYECKUH U T€OMETPUYECKUI
cmbici.  IlpaBuna, ¢dopmynsl u
METO/IbI i depeHIpoBaHUS
pas3INYHbIX BUIOB (DYHKIUN

1.ChopmynupoBath 3a1auu, NPUBOJAIINE K TTOHATHIO
MPOU3BOAHOMN

2.Yrto Takoe Mpou3BO/IHAs, €€ MEXaHUUYECKUH U
F€OMETPUUYECKUIN CMBICIT

3.Paccka3zaTh 0 npaBwiax qudQepeHupoBaHus 1
MIPUBECTH OCHOBHBIE (hOpMYITBI T (HEepEeHITUPOBAHHS
4.0Onucatp quddepeHpoBaHNe HESIBHBIX U
napaMeTPUIECKH 33aHHBIX QYHKIIUH

5.Pacckasats o criocobe sorapudpmuyeckoro

Qg depeHIpoBaHUsS

3HaTh: Anroput™ MOJIHOT'O
uccienoBanus  QyHKUMH — TpuU
MTOMOIIX MPOU3BOIHBIX

1.0nmcate CBsI3b MEXKIAY HETIPEPHIBHOCTHIO U

G hepeHIMPYEMOCThIO (QYHKIIUU

2.IIpuBectu 00ILyIO0 CXEMY UCCIEI0BaHUS (DYHKIIHU C
MTOMOIIIBIO TTPOM3BOTHBIX

YMeTh: BblUUCHATh MPOU3BOJHBIC
byHKIMI Pa3IMYHbIX BUJIOB,

1.HajiTu npou3BOHYI0 BTOPOro Nopsaka GpyHkunu
(x sinx)

HaXOJIUTh nuddepennman 3
byHKIHH, IPOU3BO/IHBIC u ].Il -
muddepeHImansl BBICIINX . X
nops.tkon lim ——— pagen:
X—=>H0: A
2. :
p)
. y!
lim cosx-ln| x—— | pagen:
Xx—n/2 2
3.
1 =3
o € TOYHOCTBIO 10 107" MpHOIH3HTIENBEHO PABHO:
4, V€
YMers: [Ipumenars  MeToabl 1.Pa3no:xkenue MHorowieHa P = X3 + X mo ¢opmy.ie

JubdepeHIIMaTBbHOT0  UCYUCIIEHUS

Teitsiopa B Touke X0 =1 numeer BUA:
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U HPI/I6HI/I>KCHHBIX BBIYMCIICHUMN. BepTHKaTbHOH acCHMITOTOH rpadHka QYHKIHH ¥ = s:nr——'c ABIACTCA:
Haxoauth pasnoxenue GpyHKIUH B ¥ (x=2)

pan Teisopa

YMers: [IpoBonuTs [IOJIHOE 1.HajiTu ypaBHeHHe KacaTeJbHOH K rpaguKy
uccienoBanre GyHKIUU U CTPOUTD ¢GyHkmuu y = (X —1)"3 +2 B Touke X = 1

ee rpauk

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEUICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-3. Cemectp 2. KM-4. ludpdepeHunanbHbie ypaBHeHUs1. MeTOAbI peleHust

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBHOr0 MeponpusaTus: KontponsHas padbora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJLHOT0 Meponpusitusi: KoHTpoIbHYIO paboTy CTYACHTHI TUIITYT
Ha IIPaKTUYECKOM 3aHATHH 1,5 daca

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OTBeTuTh Ha ABa TCOPECTUYCCKUX BOIIPOCA U PCIINUTL TPHU NPAKTUYICCKHUX 3a1da4U 110

paccMaTpuBaeMbIM TEMAM

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3Hath: 3agaud U3 pa3’IMUYHBIX 1.ChopmynupoBath 3a1a4u, IPUBOJISALINE K
oOnacrei, MIPUBOASIIIE K Qg depeHnanbHbIM YPaBHEHUSIM

T depeHIMATBbHBIM YPaBHEHUSIM.
Bugst u Merombl  peuieHus
i depeHIIMaTbHBIX  YpaBHEHUN
HEPBOTO MOPSIKA

3nHate: [loHATHS W MeTOnBI 1.Pacckazath npo nuddepenHnuanbabie ypaBHEHUS,
pelieHus TuQdepeHIraIbHbIX JOIyCKAIoIe NOHMKEHUE TOPsIKA

YpaBHEHUH BTOPOrO M BBICIIMX 2.PacckazaTh 00 HHTETPUPOBAHHUH JIMHEHHBIX
MIOPSIIKOB, CcUCTEM OJTHOPOJHBIX AU(PepeHIInaTbHbIX YPaBHEHUH BTOPOTO
muddepeHIMATBHBIX YpaBHEHUI MOPAZIKA C TIOCTOSTHHBIMU KO3 PUITUEHTAMU

3.PacckaszaTth 0 METOIE Bapraluy IPOU3BOJIbHBIX
MOCTOSIHHBIX NPU peleHuu auddepeHnanbHbIX
ypaBHEHUH

4.1TosICHUTh MHTETPUPOBAHUE HOPMAJIBHBIX CHCTEM
Qg QepeHIranbHbIX YpaBHEHUH

Ymers:  DopMann30BBIBATD U 1.Ykaxurte B YaCTHOTO pelieHUsl
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pemiate 3a1add, MPUBOIAIIUE K anddepeHINATLHOTO YPABHEHHUS ¢ MOCTOAHHBIMH
QG depeHInaIbHBIM YpaBHEHUSIM ko3ppunuentamu y’ +ply’ +p2y=2xe’x, ecian
U3BECTHBI KOPHU XapaKTePHCTHYECKOTr0

ypaBHennsa k1 =1; k2 =1

YMmerb: IlpumeHaTrs pasiuyHbIe 1. 151 IMHEHOT0 HEOTHOPOHOT O

METO/IbI JUIS peuieHus auddepenunanbHoro ypasHenus y’ +4y =10 x"2 +
mubdepeHIMaTbHBIX YpaBHEHUH U 1 ykaxkuTe BH/ €ro 4aCTHOI'O pelieHus ¢

CUCTEM ¢ hepeHIATEHBIX HeompeaeJIeHHbIMU KoY PUuIueHTaMm:

ypaBHEHUH 2. J151s1 TUHEHHOT0 HEOTHOPOHOT 0

audgepeHnnaJIbLHOro ypapuenus y’’ - 4y = 3 c0s2X
YKaKuTe BH/I €ro YaCTHOT'O penieHus ¢
Heomnpe/eJeHHbIMH KO3 punmeHTaMu:

3.K kakomy nuddepeHunaibHOMy YPABHEHHIO
MOKHO CBeCTH cucTeMy auddepeHnanbHbIX
yYPaBHeHUil

y’ =y 4z,
z'=2y—z

Onucanne MKAJbI OIICHUBAHUS:

Ouyenka: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE /IS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-4. Cemectp 2. KM-3. Teopusi psinos. UccienoBanue cXxoauMocTH psijioB

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJILHOI0 MeponpusaTHA: KoHTpoabHYI0 paboTy CTYIEHTHI MULIYT
Ha MPaKTUYECKOM 3aHATHH 1,5 gyaca

KpaTlcoe CoA€cpKaHME 3alaHUA:

OTBeTUTDH Ha JIBA TEOPETHUECKUX BOMPOCA U PEUIUTh TPU MPAKTUUECKUX 3a74a4d 110
paccMaTpuBaeMbIM TeMaM
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3datb: OCHOBHBIE TOHATUA WU
TEOPEMBbI TEOPUHU PSIOB. MeETobI

HCCICa0BaHUA CXOOUMOCTHU
3HAKOIIOCTOAHHBIX u
3HAKOIICPCMCHHBIX PAOOB.

[ToHsTHS aOCONFOTHOM U yCIIOBHOM
CXOJIMMOCTH YHUCIJIOBBIX PSIJIOB

1.IlpuBecTy npU3HAKU CPAaBHEHUS JIs1 UCCIICIOBAHUS
CXO/IMMOCTH 3HAKOIOCTOSIHHBIX PSIJIOB
2.ChopmynupoBats npusHak lamamGepa amst
HCCIIEIOBAHMSI CXOJMMOCTH 3HAaKOIIOCTOSIHHBIX PSAI0B
3.ChopmynupoBath paauKanbHbI pu3Hak Komm mis
HCCIIEIOBAHMSI CXOJMMOCTH 3HAaKOIIOCTOSIHHBIX PSAI0B
4.ChopmynupoBaTh HHTETpalIbHBIN Npu3Hak Komm st
UCCIIEIOBAHMSI CXOJMMOCTH 3HAaKOIIOCTOSIHHBIX PS10B
5./1aTh NOHATHE 3HAKOUYEPEAYIOLIETOC U
3HAaKOIIEPEMEHHOT0 psia

6.ITpuBect 1 OOBSCHUTH OOIIMI TOCTATOYHBII MPU3HAK
CXOJIMMOCTH 3HAKOIIEPEMEHHBIX PsII0B

7.J1aTh IOHATHE A0COIIOTHOM U YCIIOBHON CXOIUMOCTH
YHCIIOBBIX PAJIOB

3nath: CteneHHbIe psiabl. MeTob
pa3noxKeHUs byHKIUH B
cTeneHHble psanbl.  [Ipunoxenus
CTEINIEHHBIX PSI0B

1.late noHsATHE (PYHKIIMOHAIBHOTO psijia

2.Paccka3zath 0 pa3inoxeHun PyHKIUN B CTETICHHbBIE
PAIBI

3.PacckazaTth 0 mpuOIMKEHHOM BHIYMCIICHUU 3HAYECHUS
(GYHKINU ¥ OIPEAETICHHOTO HHTETPajia ¢ TOMOIIBIO
TEOPHHU PSAJIOB

VYMmers: Haxomute  pasnoxeHue
GyHKUMH B CTEHNEHHOH  psl.
HccnenoBath CXOJIMMOCTh

CTCIICHHBIX PAJ0B

1.Haiitu paznoxenue Gpynkimu e(2x+3) B psan Teitnopa
B TOuke X = 1
2.Bbryuciaure cymmy psiaa B Touke x=I1/2 :

cos™ T

YMmers: lIpumeHsATs  pa3iaudHbIC
METO/bI HCCIeN0BaHus
CXOJIMMOCTH YHCIIOBBIX PSAZIOB

L
Tn—LI

- 8"

CyMMa psjga Z —— DaBHa:

Z.HCCHeHOBaTL Ha CXOJUMOCTb

sinn
Pan Z
n=1 }’I

3.I/ICCJ'IeIIOBaTL Ha CXOJUMOCTb

4.I/ICCJ'IeIIOBaTL Ha CXOJUMOCTb
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5.UccnenoBaTth Ha CXOIMMOCTD

300 ,)1 n =
PH,:IZ %

6.UccaenyiiTe cXoOIMMOCTH psijia:

+l
1 2 3 4 (-1
-t -t —F __.
1 3 3 7 an—1
Onucanue MKAJIbI OeHNBAHUS:
Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Matpuua. Buast matpun. JlelicTBus Haa MaTpuLiaMy (CI0KEHHE, YMHOKEHHE Ha YHUCIIO,
BbIUMTAaHUE, YMHOKEHUE MATPHUIIbl HA MAaTPUILy, TPAHCIIOHUPOBAHUE).

2. llpsamast TMHUS HA TIOCKOCTHU. PaznuyHbie BUABI ypaBHEHUHN PSIMOIA.

3. JlaHbl 1Be CMEKHBIE BEpIIMHBI apajuiesaorpamma A(-2;6), B(2;8) n Touka nepeceueHus ero
nuaroHasieid M(2;2). HaiiTu koopiMHAThI IBYX APYTUX BEPLIMH.

4. Yepes dokyc napabonsl y2 = —x nposesieHa npsiMas 1o yriaom 135 rpaaycos k ocu OX.
Haiitu nyimny o6pazoBaBIienics: XOpIbl.

5. Beraucnauth npeaenst GyHKIUN:

2
3. lim 1L . N z? 4+1\*
L. ?‘J'l_; +2 -2 4. :Iun (%LZM 2)

IIpoueaypa nposenenus

3a noBe/eHNE 3K3aMEHa OTBEYAET JIEKTOp. DK3aMeH MPOBOJUTCS YCTHO (MUCbMEHHO). CTYyIEHTbI
[OJy4aloT OWJIET W TOTOBAT OTBETHI [0 HeMy 2 akajeMudeckux yaca. [lo ucteueHuu cpoka
HaIMCaHUsl, CTYJAEHTHI cIaloT paboThl. [IpeacTaBisioT mpenoaaBaTeio OTBEThl HA TEOPETUYECKUE
BONPOCHl U OOBIACHAIOT peuieHue 3aaad. [Ipy HeoOXOoAMMOCTH OTBEYAIOT Ha JIONMOJHUTENbHbIC
Bonpockl. OTBET Ha Kax bl Borpoc oneHuBaerca 0 win 1. CyMMUpOBaHHUE OLIEHKHU IO KaKIOMY
BOIIPOCY JlaeT OOIIYIO OLEHKY 32 HK3aMEH.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbMAM 08
0CGOCHUA OUCUUNIUHDL

1. Komnerenumnst/Muankarop: UJI-1lonk-3 [Ipumensier cooTBeTcTByIOIME MaTeMaTHUYECKHE
METO/BI JUIsl pelieHHsI MPO(eCCHOHANIBHBIX 3a/1a4

Bonpocsl, 3aganus
1.06patHas matpuia. Beruucnenue oOpaTHBIX MaTpULl BTOPOTO U TPETHET0 MOPSIKOB
2.0npenenurens Matpullel. CBoiicTBa onpenenuTeneii. OnpenenuTed BTOPOTO U TPETHETO
NOpsIIKA, BEIYMCIIEHUE U CBOWCTBA
3.Panr matpuiel. MeTobpl BEIUMCIIEHHS paHTa: METOJl MUHOPOB, METO/1 AJIEMEHTAPHBIX
npeoOpazoBaHui
4.IIpoexuusi BEKTOpa Ha OCh, IPOEKIMS BEKTOpa Ha BeKTop. Hanpasinsionine KOCHHYCHI
5.BexTopHoe npousBeeHue (onpeeneHne, reOMeTpUIEeCKUi CMbICH, TPABHIIO BHIYMCIICHUS)
6.MeToa KoopAMHAT (TPSAMOYTOJIbHAS U MOJISIPHAs CUCTEMbI KOOPAMHAT U CBSI3b MEXKA1Y HUMH).
JlnnHa otpeska. JleneHnue oTpe3ka B JaHHOM OTHOIIEHUU
7.KpuBble BTOpOro nopsjka: 3JuIdIc, napadonia (onpeeneHus, KAHOHUYECKUe ypaBHEHUS,
XapaKTEPUCTHUKH)
8.UucnoBas nociueaoBaTesibHOCTh. [Ipeaen 4ncioBoil nociie10BaTeIbHOCTH
9.Ilpenen pyHkuuu B TOUKe, peaen pyHKIuN B 6eckoHeuHOCTH. OJTHOCTOPOHHUE MTPEIEIIbI
10.Onpenenenne HenpepblBHOCTH. CBONCTBA HEMPEPHIBHBIX (hyHKIMA. HerpepsIBHOCTH
(GyHKLIMU B TOUKE U HA HHTEpBaJe
11.0mnpenenenne HEMPEPHIBHOCTH € IMTOMOIIBK OJTHOCTOPOHHUX MpeienoB. Toukn pa3peiBa
byHKIMY, UX KIaccupukanus
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

ok wNRE

1. Eciu maTpunbl A 1 B MOKHO YMHOKATh, CJIeyeT JIU U3 ITOr0, YTO UX MOKHO
CKJIAIBIBATH
OTBeTHI:

1) B 06LWEM C/iyyae HeT

2) B 001IeM cltydae zia

3) na, MOXHO

4) HeT, HeTb3s
Bepnbiii otBeT: 1)

2.Munopom Mij HEKOTOPOI0 JIEMEHTA ONpeaeUTes aij HA3bIBAETCS
OTBeTHI:

1) onpeaenuTenb, NoayyYaemblii U3 AAHHOTO ONpeaennTens BbldEPKMBAHUEM j-OM CTPOKU U j-ro
cTonbua, Ha nepecevyeHnm KOToPbIX PACMOOXKEH 3TOT SN1EMEHT

2) ompenenuTelb, MOIy4aeMbli U3 TAHHOTO OMPEICTUTENs BEIYEPKUBAHIEM KaKoi TH00
CTPOKH | JIF0O0T0 cTONIO1Aa
3) onpenenuTenb, Ha MOPSA0K MEHBIIE UCXOTHOTO
4) martpulia, ojxydyaeMasi i3 JTaHHOTO OIMPEACTUTEINS BhIYEPKHUBAHUEM I-0if CTPOKH H j- TO
cTonl11a, Ha TIEPECEYCHNH KOTOPBIX PACHIOJIOKEH ATOT SJIEMEHT

Bepnsiii otBeT: 1)
3.Kakue cucreMbl KOOPAMHAT HA MJIOCKOCTH CYUIECTBYIOT:

OTtBeTsI:

1) npamoyrosibHan

2) napameTpuyecKkas
3) nonsApHasn

4) obuwan

5) pekaptoBa

6) BCe NepeyncneHHble

Bepwnsriii otBeT: 1), 3) 1 5)
4.YpaBHeHHeE X = a, ITO:
OTBeTHI:

1) ypaBHeHue ocu Ox
2) ypaBHeHMWe NpAmMoi, napannenbHoi ocn Ox
3) ypaBHeHMe npsamoi, napannenbHon ocn Oy

Bepuslii otBet: 3)
5.YkakuTe BepHbIe YTBEP KICHHS:
OtBeThI:

1) He cyuiectByeT NpsAMOW, yrnoBon KO3PGULIMEHT KOTOPOW paBeH Hy/0

2) Mo ypaBHEHMAM NPAMbIX HENb3A ONPeAeUTb, NePeceKkaroTca OHN AN HeT

3) ins Toro, YTo6bI ONPEeAeUTb PACCTOSHUE MEXAY Napanie/ibHbIMU NPSAMbIMU, HE4O0CTaTOUYHO 3HATb
NX YpaBHEHMA

4) 3Has HanpasaAloLWMe BEKTOPbI MPSMbIX, MOXHO ONPEeAenunTb, NeprneHanKYAAPHbI JIN OHU

Bepwsiii otBet: 3) u 4)
6.Yka:kuTe HeBepHbI€ BHICKA3bIBAHMS:
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OTBETHI:

1. 1) 3KCUEHTPUCUTET eCTb BENIMYMHA PaBHAA OTHOLLEHMIO PACCTOAHMA OT TOUKN KPMBOM A0 dOKyca K
pacCTOAHMIO OT 3TOM TOUYKM A0 COOTBETCTBYIOLLEN BEPLUNHBbI

2) napaboJia ©UMEeT OJIHY OCb CUMMETPUU
3) yeM OoJbIIIE TTApaMETp MapadOIbl, TEM OHA YXKE
4) mapaboJia UMeeT JBE JTUPECKTPHUCHI
Bepnsiii otBert: 1), 3) u 4)
7.YKa3aTh BepHble YTBEPKIeHUS:
OTBeTHI:

1) nnockocTb X + y = 0 NpOXoAUT Yepes Havyaio KoopaAuHaT
2) nnockocTb X - 4y = 0 coBnaZaeT ¢ NN0CKOCTbIo OXy

3) nnockocTb y = 4z coaepHuT ocb Ox

4) ocb Oy napannenbHa NAOCKOCTU 2y = 3

PwnN e

Bepnsiii otBeT: 1) 1 3)
8.®yHKuus - ITO...
OTBeTHI:

1. 1) mHoxecmso ecex 3HaveHuli apaymeHma

2. 2) npasuso, KOmopoe Kaxoomy 3n1emeHmy U3 Nepeo2o MHOXeCmaa cmasum e coomaemcmeaue
eduHcmeeHHbIl 31emMeHm U3 8Mmopozo

3. 3)cnocob peweHusa 3a0a4

4. 4) 3asucumocms Mmexdy rnepemeHHbIMU X U Y, Npu Komopoli Kax0omy 3Ha4eHuro X coomeemcmesyem
eduHCmeeHHoe 3HaYeHue y

BepHbiii oTBeT: 2)
9.BbiOepuTe yTBep:KIeHHE, KOTOPOE He BHIPAKAET CBOMCTBO CXOASIIINXCS
MoCJae0BaTeILHOCTEI:

OtBeThI:

1. 1) Ecam nocnenoBaTeNbHOCTb OFPaHUYeHa, TO OHa CXoAMTCA
2. 2) Ecnv nocnenoBaTeNbHOCTb CXOAUTCSA, TO OHa OrpaHuyeHa
3. 3) Ecan nocnenoBaTenbHOCTb CXOAMUTCS, TO TOJIbKO K O4HOMY npeaeny

Bepnsiii otBer: 1)
10.Kaxkoe cBoiicTBo ¢pyHkuuu f(x) B HeKOTOpOii OKpecTHOCTH TOYKH X0 sIB/IsAETCA
He00XO0UMBIM /ISl CYLIeCTBOBAHMS KOHeYHOro npenesa f(x) B Touke x0:
OtBeTsI:

1) orpaHNYEeHHOCTb CHU3Y
2) orpaHMYeHHOCTb CBEPXY
3) HeorpaHMYEeHHOCTb

4) orpaHMYeHHOCTb

s wN e

Bepusliii otBeT: 4)

2. Komnerenuust/Mugukarop: N-lonk-11 [I[poBoAUT SKCTIEpUMEHTHI 10 3aJJaHHON METOIUKE,
00paboTKy, OIIEHKY MOTPEIIHOCTH U JOCTOBEPHOCTH MX PE3yIhTaTOB

Bonpocsl, 3aganus
1.Pemenne cucreMel TMHENHBIX YpaBHEHUH MeTo1oM ["aycca
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2.Pemienue npou3BoJIbHBIX cucTeM ypaBHeHHH. Teopema Kponekepa-Kanennu
3.ITmockocTs B ipoctpancTBe. OO0I1Iee ypaBHEHHE NIOCKOCTH. Y paBHEHHUE TUIOCKOCTH B
oTpe3Kax. Y paBHEHHUE IUIOCKOCTH, IPOXOALIEH yepe3 TpH 3aaHHbIE TOUKU

4.Yron MeXly IBYMS IPSIMBIMHU B IIPOCTPAHCTBE. YTOJ MEXY MPSMON U IIIOCKOCTHIO

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

vk wh e

el N

1.Cucrema TuHeHO He3aBUCUMBIX pemeHuii X1, X2, ... , Xk Ha3piBaeTcst
(pyHIaMeHTaNbLHOM, eCJIn:
OtBeThI:

1) Karkaoe pelieHme cucTemMbl O4HOPOAHbIX YPaBHEHUI ABNAETCA NIMHENHOW KOMBUHaUMEN peLueHni

X1, X2, ..., Xk

2) KaXK70€e pelIeHNe CUCTEMbI OTHOPOIHBIX YPABHEHHM SIBJISICTCS, BOOOIIIE TOBOPS,
HeJIMHEHHON KoMOuHaruen pemenuii X1, X2, ..., Xk
3) Kax10€ pelieHre CUCTEMbI OJTHOPOAHBIX YPaBHEHUM MOXKHO MPEACTaBUTH B BUje X1, X2,
., Xk

4) KaX10€ PEIICHHE CUCTEMbI OJJHOPOIHBIX YPAaBHEHUM MOXHO MPEACTaBUTh B Buae X172 +
X272 +... + Xk*2

Bepnbiii otBer: 1)
2.BekTopbl a U b nepneHAUKYJISIPHbI (OPTOrOHAJIBHBI), €CJIN:

OTBeTHI:

1) albl +a2b2 +a3b3 20

2)albl +a2b2 +a3b3 =0
3) albl +a2b2 +a3b3 >0
4) albl +a2b2 +a3b3 <0
BepHbiii oTBeT: 2)
3.Kakoii cMbIc1 nMeroT k03¢ dunneHTsl A 1 B B 001eM ypaBHeHnu npsimoii: Ax + By +
C=0
OtBeTsI:

1) 3TO KOOPAMHATLI TOYEK, B KOTOPbLIX NPsAMasn nepeceKkaet ocu Ox u Oy

2) 3TO KOOPAMHATbI HAaNPABAAIOLWLErO BEKTOPA, NAapannenbHoro AaHHOW NpAMON
3) 3T0 KOOPAMHATbl HOPMaNbLHOO BEKTOPA, NePNEHANKYAAPHOMO AaHHOW NPAMOM
4) 3TO KOOpPAMHATbI TOYKM, Yepes KOTOPYHO NPOXOANT AaHHAA NpPAMan

5) 3T0 HanpaBAAOLLME KOCUHYCbI

Bepwnpsiii otBeT: 3)

4. YkaxuTe BepHble YTBEP:KIeHUsI.

3Hasi KOOpAUHATHI TOYEK A U B, MoxkHO:
OTBeTHI:

1) HalTK paccToAHWE MeXKAY TOYKaMMU

2) HaNTK KoopAUHATbI BEKTOPA

3) HaliTK KoopAMHaTbI cepearHbl BEKTOpa
4) HaltT1 KoopAamMHaTbl BeKTopa -2

Bepnpiii otBet: 1), 3) u 4)

X z=7
5 OHPQJSJHTG B3aHMHO€ PACIIONIOKEHHE IIPAMBIX : === T H

x-2 _ y+l _ z—4
1 2

1

OTBETHI:
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1) nepecekatoTcs
2) cKpelmBatoTCs
3) coBnapatot

4) napannenbHbl

HwnNPRE

BepHblii oTBeT: 2)
6.IIpsiMoJIMHEfHBIX 00pPa3yIOIIUX He HUMEI0T:
OTBeTHI:

1) aBynosiocTHoM runepb6onona,
2) runep6boAnNYecKUii LMANHAP

3) anaunTuyeckuii napabonous,
4) oAHONONOCTHOM rMnepboaona,

PwnNe

Bepnsiii otBet: 1), 3) u 4)
7. Touka x( Ha3bIBaeTCs TOYKOH YCTPAaHUMOro pa3pbiBa pyHkuuu y= f(x), ecjiu B 3TOM
Touke X0

OTBeTHI:

1) KoHeyYHble Npegenbl CeBa 1 CNpaBa PaBHbI

2) KoHeuYHble npeAae bl CIeBa U CNpasBa HepPaBHbI

3) KoHeuYHble NpeAae bl CIeBa U CNpaBsa CYLEeCcTBYIOT
4)KOHEeYHbIN Npeaen ciesa UM CNpaBa He CyLecTByeT

el

Bepnbiii otBer: 1)
11. Onucanue wikanvt ouenusanus

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 8blnoiHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHHH

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeIogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTATKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHHUs BBITIOJHEHA BEPHO. HA BOMIPOCHI YIIIYOJIEHHOTO YPOBHS

1I1. IIpaguna évicmaesnenusn umo2o680i OYeHKU no Kypcy

HrtoroBasi oreHka 3a OCBOEHHE JUCIUILUIMHBI ONMpEAEISIETCS B COOTBETCTBHHM ¢ [lomoxkeHneMm o
BAPC nns ctynenroB HUY «MOW»

2 cemecTp

dopMa NPOMEKYTOUHOM aTTecTalumu: DK3aMeH
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IIpumep Onnera

1. 1. PaccKkasaTtb o0 anddepeHumpoBaHmn GyHKUUI, 3a4aHHbIX HEABHO M NapameTpuyeckun. Packpbitb
meTog, norapuemmyeckoro anddepeHumMpoBaHmaA

2. 2.[puBecT” 1 NOACHUTb CXeMbl MPUMEHEHUA OnpeaeIeHHOro MHTerpana K HaxoXXAeHuto
reomeTpuyeckux n Guanyeckmx BeM4mH

3. 3. BbluncanTte HeCOHBCTBEHHDIN MHTErpan:

00 .
X+Smx

- dx
% X +cCosx

4. Haitnute paguyc CXOAUMOCTH Psa:
x % % X

+ 2+ 3+_..+—;,!+__.
12 220 32 ne 2

5. Haiitu o0mee pemenue ypasHeHus y'+y=1/sinx

IIpoueaypa nposenenus

3a noBe/eHNE 3K3aMeHa OTBEYAET JIEKTOp. DK3aMEH MPOBOJUTCS YCTHO (MUCbMEHHO). CTYAEHTHI
[OJy4aloT OWJIET W TOTOBAT OTBETHI [0 HeMy 2 akajeMudeckux yaca. [lo ucteueHuu cpoka
HaIMCaHUsl, CTYJAEHTHI cIaloT paboThl. [IpencTaBisioT mpenoaaBaTeo OTBEThl HA TEOPETUUYECKUE
BONPOCHl U OOBICHAIOT peulieHue 3aaad. [Ipy HeoOXoAMMOCTH OTBEYAIOT Ha JIONOJIHUTEIbHbIE
Bonpockl. OTBET Ha Kax bl Borpoc oneHuBaerca 0 win 1. CyMMUpOBaHHE OLIEHKHU IO KaKIOMY
BOIIPOCY JIa€T OOLIYIO OLEHKY 3a YK3aMEH.

L. Ilepeuens Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBEPKU PE3YIbHAN 06
0CGOCHUA OUCUUNIUHDL

1. Komnerenumnss/Muankarop: UJI-1lonk-3 [Ipumensier cooTBeTcTByOME MaTeMaTHUYECKHE
METO/BI JUIsl pelieHHsI MPO(heCCHOHABHBIX 3a/1a4

Bonpocsl, 3aganus
1.PackpoiiTe cBs3b MEX/ly HEMPEPHIBHOCTHIO U JUPPepeHIIMPYEMOCThIO (PYHKIIUU
2.00BSCHUTH T€OMETPUUECKUI CMBICT BTOPOM Mpou3BOIHOM. Paccka3aTh 0 HaX0XKJIEHUU TOYEK
neperu6a GyHKIUH
3.PacckakuTe 0 BBIUMCIEHUH HHTErPAIOB OT pallMOHAIBHBIX Ipo0eit
4.IIpuBenuTe CBOMCTBA ONPEAEIEHHOTO HHTErpala, BKIIOUasi TEOPEMY O CPEAHEM
5.Pacckaxxute 0 HEOOXOJMMOM U JOCTATOYHOM YCIOBHUSIX CXOJIUMOCTH 3HAKOIOJIOKHUTEIbHBIX
psnoB
6.00bsicHUTE MOHATHS: (PYHKIIMOHAJIbHAS MTOCIIEA0BATEIBHOCTh U (YHKIIMOHAIBHBIN AL,
MIOTOYEYHAsl U pABHOMEPHAsl CXOJUMOCTHU
7.CKoNbKO TOYEK nepernda umeeT PyHkuus y = x4 + 4X
8.1 muddepenppyemoii GpyHkimu f(x) MpuUBECTH YCIOBHE JOCTATOYHOE YCIOBHE
BBIMYKJIOCTH (BBIITYKJIOCTH BBEPX )
9.Bbruncnure:
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’}‘?

L

[ e”"* cos xdx papeH:

0

10.Bprurcinute HeonpeAeIeHHbIA HHTETPal:

dx

*
-4
3+ \/ X—3

11.Wccnenyiite ps Ha CXOAUMOCTD:

5 07 9 nH Zm+3

St -l —+

1 2 3 #
12.Bpruncnure cymmy psijia B TOUKE X=2:

- T

irn—>0) | 'l_l_l_l.._.i"l.'.'

13. /s nuneliHoro HeogHOpoaHOoTo TuddepeHmransHoro ypapuenus y’’ —4y = 10 naitaurte
BHUJ] €70 YACTHOT'O PEIICHUS C HEOMPEICICHHBIMU KO3 PUuIreHTaMu
14.CopmynupoBaTh MOHATHE ¥ TEOMETPUYECKHIA cMBICT auddepeniinana GyHKIUN

MartepuaJbl 1Ji1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.IlepBas mpon3BoaHast PYHKIIUU MTOKA3HIBAET
OTBETHI:

1. 1) ckopocTb U3MeHeHusa GyHKUUK

2) HanpaBiieHHE QyHKIIHH
3) mpupaienne QyHKIUN
4) npupaleHie aprymeHTa (yHKIUU
BepHpiii otBert: 1)
2.VYxaxure BCE BepHble yTBepkaAeHUsA: ecliu QyHKUUA AuddepeHupyemMa B HEKOTOpOn
TOYKE, TO B ATOM TOUKE ...
OtBeThI:

1) byHKLMA He onpeaeneHa

2) MOKHO MPOBECTM KacaTesIbHYIO K rpaduKy GyHKUUK
3) HeNb3A NPOBECTU KacaTenbHYH0 K rpadmKky GyHKLUUK
4) pyHKUMA HenpepbIBHa

5) dyHKLMA MMeeT IKCTpeMyM

vk wnN e

BepHnsriii otBeT: 2) 1 3)

3. luddepennnan GyHKIMU paBeH ...
OTBeThI:



vk wnN e

vk wh e

1) oTHOLIEHMIO NpUpPaLLLEeHUa GYHKLMK K MPUPALLEHUIO apryMeHTa

2) npousseaeHu1Io NpupaLLeHna GYHKLMN Ha NpUpaLLLeHne aprymeHTa
3) npounsBeaeHnto NPOM3BOAHON Ha NPUpPaLLEHME apryMeHTa

4) npupateHnio GyHKUMm

5) npupaleHnio aprymeHTa

BepHnsriii otBeT: 3)
4.HeonpeneneHHbII HHTErpai OT GYHKIUH - 9TO
OTtBeTsI:

1) ogHa nepBoobpasHas GyHKUUM

2) coBOKyNHOCTb Bcex guddepeHumanos GyHKUUN

3) nnowwaab KPUBOAMHENHOW TPanewumm, orpaHndeHHol rpadmnkom GpyHKLMK, OCbio abcuucce 1 elle
ABYMSA NPAMbIMU

4) cOBOKYMHOCTb BCEX NEPBOOH6Pa3HbIX GYHKUMM

BepHsiii otBeT: 4)
5.0mnpeneneHHbI UHTETPpall — 3TO (OTMETHTE BEPHbBIE YTBEPXKJICHUSA). ..
OTtBeTsI:

1) ans HenonoXutenbHoOM GyHKLMM NoLWaab KPUBONMHENHOW Tpaneymm, orpaHnYeHHoM rpadrkom
3TOM PYHKUMKM, NpAMbBIMM X = @, X = b 1 ocbto abcumcc

2) npeaen NPonsBOAHOM GYHKLMU NPU CTPEMNEHUN APTYMEHTA K HYtO

3) oA HENONOKUTENBHOM PYHKLMM NIOLAAb KPMBOJIMHEMHOM Tpaneunmn, orpaHMYeHHoM rpadukom
31O PYHKUMM, NPAMBIMU X = @, X = b 1 ocblo abcuuncc, B3sTaa CO 3HAKOM MUHYC

4) npesen UHTerpasbHOM CyMMbl NPU CTPEMIEHUN HaMBObLLEN U3 OJIMH OTPE3KOB K HY/IO

Bepnsiii otBeT: 3) 1 4)
6.MuTerpanbHast cymma — 3To0. ..
OTBeTHI:

1) npeaen cymmbl NPON3BEAEHMIA 4/1MH OTPE3KOB, Ha KOTOPble Pa3buT OTPE30K MHTErPUPOBAHMUSA Ha
3Ha4YeHMA QYHKUMM B TOUKAX 3TUX OTPE3KOB

2) cymma npousBeaeHnin ANnMH OTPE3KOB, Ha KOTopble Pa3buT OTPE30K MHTErPMPOBaHUSA, Ha 3HaYeHUA
bYHKUMM B TOYKaX 3TUX OTPE3KOB

3) HeonpeaeneHHbI UHTerpan

4) dopmyna HbloToHa-/leitbHULa

5) onpeaeneHHbI nHTEerpan

BepHbiii oTBeT: 2)
7.0TMETBTE BEPHBIE YTBEPKICHMUS:
OtBerTsI:

1) ntob6as PyHKLMOHANbHAsA NOCAe40BaATENBHOCTL CXOANTCA

2) ecnv nocneaoBaTeIbHOCTb CXOANTCA B TOUKE, TO OHA CXOAMTCA M HA MHOMKECTBE, e€ coaepKallem
3) npeaensHas GyHKUMA onpeseneHa AN CXO4ALLeNCA NoCeA0BaTe/IbHOCTH

4) pYHKUMOHANbHbIW pAg, PacxogamuTca, eCAN Npeaes KOHEUYHbIX CYMM PAAA He ABAAETCA KOHEUYHbIM
5) 13 abCcoNOTHOM CXOAMMOCTU GYHKLMOHANLHOMO PAAa cneayeT ero CXoanMmocCTb

Bepwsiii otBet: 3), 4) u 5)
8.Ecnu mpenen obmiero wieHa psijia paBeH HYIIO, TO Pl
OTBeETHI:

32



1. 1) cxoauTtcs
2. 2) pacxoautcs
3. 3) HeusBecTHO

BepHnsriii otBeT: 3)
9.M3MeHHTCS M CyMMa a0COTIOTHO CXOJISIIETOCs psiia IPH MEPECTAHOBKE €ro YWICHOB?

OTBeTHI:
1. 1) /Aa
2. 2)Her

BepHnblii oTBeT: 2)
10.I'pacuk 1r060r0 YacTHOrO peleHus JuPpPepeHINaIbHOI0 YpaBHEHUS Ha3bIBACTCA ...
OTtBeThI:

1) nHTerpanbHoM KpMBOW
2) KPUBONUHENHOW Tpaneumei
3) npon3BoOAHOM KpMBOIA
4) HTerpanbHOM NPAMOIA

P wnNe

Bepnsiii otBeT: 1)
11.Ypasuenue Buna [fl (x) /2 (x)] dx = [gl (y) / g2 (y)] dy Ha3bIBaeTcs quddepeHmaaib-HbM
yYpaBHEHHEM:

OTBeThI:

1) c pasaenarWLUMNCca NepemeHHbIMU
2) c pa3aeneHHbIMU NePEMEHHbIMM

3) HyneBoro nopsaxa

4) BTOpOro nopsAgKa

s wnN e

BepHbiii oTBeT: 2)

2. Komnerenuuss/Muaukarop: M/I-lonk-11 IIpoBoAUT 3KCIEpUMEHTHI IO 33JJaHHOM METO/IHKE,
00paboTKy, OLIEHKY IMOTPEIIHOCTH ¥ JOCTOBEPHOCTH UX PE3YIbTATOB

Bonpocsl, 3aganus
1.Kax BBIMUCISIOTCS TPOU3BOAHBIE CIIOKHOM U 00paTHON (QyHKIUI
2.Chopmynupyiite NpUI0KEHUS ONIPEIeIIEHHOTO HHTErpaia K PeIeHUIO 3a7ad (PU3UKU U
MeXaHUKH
3.JlaiiTe onpeenenne o0IIero 1 YacTHOro peuieHus aupdepeniuansHoro ypasuenus Y'=f (X,
y). Packpoiite nonsitue ocodoro pemenus AudppepeHnnaabHoro ypaBHeHus
4.Pacckaxure 00 MHTEIpUPOBAHUU JIMHEHHBIX OJTHOPOJHBIX JU(PepeHIManbHbIX YpaBHEHUH
BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 puiinenTamu
5.Haiinute obuiee pemenne nuddepennnansuoro ypasHenus y’’ +4y =0
6.Ilosicauts npumeHenue quddepeHnmana K IpuOIMKEHHBIM BIYUCIECHUSIM

MarepuaJsl JJIs1 NIPOBEPKU OCTATOYHBIX 3HAHUM
1.OT™MeThTE BEpHBIEC YTBEPKICHHUS:

OTBETHI:

1. 1) coBOKYNHOCTb BCEX NPOM3BOAHbIX PYHKL MU Ha3bIBAETCA HEONPEAENEHHBIM MHTErPAIOM OT 3TOM
$YyHKUMM
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2. 2) HeonpeAeneHHbIn nHTerpan ot AndpdepeHLnana HEKOTOPO GyHKUUKN paBeH 3TON GYHKLUN C
TOYHOCTbIO 10 NOCTOAHHOIO C/laraemMoro

3. 3)ecnu B onpeaeneHune nHterpana J f(x)dx = F(x) + C BMecTo aprymeHTa X NoACcTaBUTb BbipaxeHue (kx +
b), To 3TO NpMUBEAET K NOABNEHMIO AOMNONHUTENBHOTO MHOXMTENA 1/k nepes nepsoobpasHoi

4. 4)npousBogHas OT NepBO0OOPaA3HON A8 HEKOTOPOM GYHKLMM paBHa CamMol 3TON QYHKLUK

5. 5) dyHKuma F(x) = 2x sBnseTca nepsoobpasHon ana ¢yHKumm f(x) = BA2

Bepnpiii otBet: 2), 3) u 4)
2. 1515 palMOHaINM3alUU UHTErpajia MOXKHO UCII0JIb30BaTh:
OtBeThI:

1. 1) Bblpa)KeHue CUHYCa U KOCMHYCA Yepes TaHreHC NOJI0BUHHOMO apryMmeHTa C Noc/ieaytoLlei 3aMeHoM’
nepemeHHoM

2. 2)3ameHy HeonpeneneHHOro MHTerpana Ha onpeseneHHbIN

3) puodepeHLMpoBaHUE NPEAENOB UHTETPUPOBAHMUA

4. 4)3ameHy NnepemeHHo

w

Bepnbiii otBet: 1) 1 4)
3.Kakue U3 nepeunciaeHHbIX TPU3HAKOB HE SIBJISIOTCS NMPU3HAKAMU UCCIIEAOBAHUS CXOIUMOCTH
psana:

OtBeThI:

1) cpaBHeHMUs

2) puddepeHuManbHbIi NPU3HaK
3) uHTerpanbHbIV NPU3HaK

4) npu3Hak JlenbHuua

5) npusHak MaknopeHa

vk wh e

BepHnsriit otBeT: 2) u 5)
4.00mmM penieHreM AuQpepeHnaIbHOro ypaBHEHNS Ha3bIBACTCH ...
OtBeTsI:

1) nocTosHHasA B, KoTopan yA40BNETBOPAET HaualbHbIM YC/I0BUAM YpPaBHEHMSA
2) ntobas ¢yHKumA B = BB, B)
3) dyHKumA B = BI(E, @), KoTopas npu Nt060M NOCTOAHHOM 3HayeHnn C yA0BNETBOPAET ypaBHEHUIO

A

4) Bce BbllIenepeyncIeHHoe

Bepwnsiii otBeT: 3)
II. Onucanue wkanvl ouenueanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8blnoHeHus sHanus: PaboTa BRINONHEHA B paMKaX "TPOJABHHYTOrO"
ypoBHs. OTBETHI IaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYSCKUX PEIICHUAN

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: PaboTa BeIloIHEHa B paMKax "6a30Boro"
YpOBHS. BOJIEITUHCTBO OTBETOB JaHBI BEPHO. B yacTh MaTepuana ecTh He3HAUUTEIbHBIC
HEJO0CTaTK!

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 60
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKaXx "moporooro"
ypoBHs. OCHOBHAs 4acTh 3a/1aHUS BHITIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

HrtoroBasi orneHka 3a OCBOEHHE AMCIIUIUIMHBI OMPEIEISIETCS B COOTBETCTBHM ¢ IlomoxkeHueM o
BAPC nns crynenroB HUY «MOW»
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