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1. Mecrto mucuuniunbl B crpykrype OITOII

Huctumuimaa b1.0.07.01 Marematrka OTHOCHTCS K 003aTeIbHOM YacTH 00pa30BaTEIbHON IPOTPaMMBI.

2. Ilnanupyemble pe3yabTaTbl O00y4YeHHsl 10 JUCIHHUILIMHE, COOTHECEHHbIe € MJIAHMPYEMbIMHU
pe3yJbTaTaMM OCBOEHHsI O00pPa30BaTeJbHOW NporpaMMbl (KOMIETEHHUSIMH W HWHAUKATOPAMH
JOCTHKEHUS KOMIIeTeHIU )

075 peuieHust
NOCMABIEHHBIX 3A0a4

HOBble 3HAHUSA HA OCHO8E
ananusa, cunmesa u Opyeux
Memoo08; 0cywecmeisims
nouck un-gopmayuu no
Hay4HbIM BPOOIEMAM,
OMHOCAWUMCA K
npogheccuonanvroll obracmu.
VK-1.3: Bradeem nagvixamu
Hay4Ho20 NOUCKA U
npaxmuueckou pabomul ¢
UHGoOpMayUoOHHLIMU
UCMOYHUKAMU, A0EK8AMHO20
UCNONb308AHUA UHDOPpMAYUL,
NONYYeHHOU U3 Meoud u
Opy2ux UCmo4HUKO8 OJisL
peutenusi NOCMABIEHHbIX

3a0ay

aneebpuvl u ceomempun

VK-1.2:

Ymemuo

Ymeem npuobpemamo nosvie
3HAHUA HA OCHOBE aHANU3d,
cunmesa u Opyaux Memooos;
oCyuecmenams NOUCK
uHghopmayuu no Hay4HviMm
npoonemam, OMHOCAUUMCA K
pasnudHbIM pazoenam aneedpol u

ceomempuu

VK-1.3:

Braoems

Braoeem nagvikamu nayuno2o
NOUCKA U NPAKMUYECKOU
\pabomul ¢ uHGOpMaYUOHHBIMU
UCMOYHUKAMU, AOEK8ATNHO20
UCNONb308AHUA UHDOPpMAYULU,
NOIYYEeHHOU U3 Meoua u opyaux
UCIMOYHUKOS OISl PeUleHUs.
NOCMAagIeHHbIX 340aY
PA3IUYHbBIX pa3oenos aneebpsl u

ceomempuu

®opmupyembie IInanupyeMsle pe3yJbTaThl 00yuyeHHs no AucuuminHe | HamMeHoBaHMe OLIEHOYHOTO CPeACTBA
KOMIIETeHINH (Moay/10), B  COOTBETCTBHH €  MHANKATOPOM
(kon, comepkaHUE | MOCTH/KEHHS] KOMIIETEHIIUH
KOMITETEHIINH) Nnpukarop noctmkenus | Pesynbratsl 00yyeHus Mast Texkymero | /s
KOMIIETEHIINH 10 JTUCUMILINHE KOHTPOJIS TMPOMeKYTOYHOM
(xon, cofiep)KaHue yCIIeBaeMOCTH aTTecTanun
WHWKATOpA)
VK-1: Cnocoben VK-1.1: 3naem npunyunwi VK-1.1: 3aoanus
ocyujecmensime cbopa, ombopa u obobwenus | 3namo Hccneoosamenvcroe Bauém:
NOUCK, KPUMUYECKULL . . '
SO ungopmayuu, cneyugpuxy npunyunsl coopa, omoéopa u 3a0anue Konmponomsie
cucmemHo20 nooxooa Oisl 0000wenus ungopmayuu, Konmponvuas
unghopmayuu, 60npOChl
peuteHus: NOCMABNIEHHbIX cneyupuKy cucmemHozo paboma
npumeHsmo
. 3a0ay. nooxooa 0ns peuteHus Onpoc
CUCEMHBII NOOX00 Dcsamen:
VK-1.2: Ymeem npuobpemams |nocmasnennvix 3a0ay @ oonacmu | Tecm '

Koumponvnuie

60NpOCHL




IIKP-4: Cnocoben
oceausams u
AHANUZUPOBAMD
6a306bie HAYUHO-
meopemuyecKkue
npeocmasienus o
cywHocmu,
3AKOHOMEPHOCHISX,
NPUHYURGX U
ocobennocmsx
AGNEHULL U NPOYECCO8
6 npeoMemHoll
obnacmu

IIKP-4.1: 3naem
cooepoicanue, CyuHOCMb,
3aKO-HOMEPHOCHIU, NPUHYUNBL
U 0CODEHHOCMU U3YYaeMblX
AeneHull u npoyeccos, bazogvie
meopuu 8 npedmMemuou 0o1a-
cmu, a maKoice poib y4eOHo20
npedmema/ 06paz08amenbHol
obnacmu 8 ghopmuposanuu
HAY4HOU KApmuHbl MUpa,
OCHOBbL 00UJeMEOPEMUUECKUX
oucyunium 8 ooveme,
HeobxX00UMOM 01151 pewenus
npogeccuoranvuvlx 3a40au.
1IKP-4.2: Ymeem
ananuzuposams 6azosvle
Hayy-HO-meopemudecKue
npeocmasienust 0 CyuHOCmu,
3AKOHOMEPHOCISX, NPUHYUNAX
U 0COOEHHOCAX U3YHACMbIX
AGNEHULL U NPOYECco8 8
npeomemnotl 06aacmu 3HaHuil.
IIKP-4.3: Braoeem
DASTULHBIMU MEMOOaMU
AHANU3A OCHOBHBIX KAME20pUil

npeomemuot 06aacmu 3HaHuil.

TIKP-4.1:

3uname

OCHOBHbLE NOHAMIUS, 6A308ble
udeu u cmpozue
dokazamenvbcmea hakmos
JIUHENIHOU U 86eKMOPHOU
aneebpvl, AHATUMUYECKOU
2eomempu;

OCHOBHbLE MAMEMamuyecKue
CcmpyKmypbl u
AKCUOMAMUYECKULL MemOO;

a maKaice cooepircanue u
OCHOBHbLE IMANbL PA3CUMUSL
MAMEMAMUKY, 83AUMOCE53b
MENHCOY PABTUYHBIMU PA30CTAMU
svlcuieti anzebpul U 2eoMempuu u
OpyeuMu MAMeMamuyeckuMu
QUCYUNTUHAMU, MECTO
U3Y4AeM020 8 yUeOHOl
Jucyuniure Mamepuaia 6
cmpykmype u co0epicanuul

UWIKONIbHO2O0 Kypca mamemamuKku.

ITIKP-4.2:

Ymemuo

AHANUZUPOBATNL U NPUMEHAMD
meopemuyeckue 3HaHUs K

| pewienuio 3a0ay no IUHeUHoU u
6ekmopHoll anzebpe,
AHATUMUYECKOU 2e0Mempul;
NpUMEHsIMb uoeu U Memoobl
Kypca svicuiell aneeopol u
2eomempuu npu
OoKasamenvcmee meopem u

| peutenuu 3a0a4 WKOIbHO20
Kypca mMamemamuxu;
peanuz06b16ams Memoovl
aneebpauieckux u
2e0MeMPUHECKUX PACCYHCOCHUTI
Ha OCHOBe 06UUX MemOo008

HAy4HO20 UCCNIe008AHUSL.

TIKP-4.3:

Brnaoemo

npuemMamy. AHaAIUMuKo-
CUHMeMUYecKoll 0esmenbHOCmu
npu 0oKazameibCmee meopem u
pewienuu 3a0ay no
KAACCUYeCKUM pazoenam
svicuLel] aneedpvl u 2eomempuu,
npuemMamuy 102U4ecKo2o u

aneopummudecKoco MoliljleHus.

3aoanus
HUccreoosamenvckoe
3adanue
Koumponvnas
paboma

Onpoc

Tecm

3auém:
Koumponvhule
80NpOCyL

Oxszamen:
Koumponvhule
80NpOCHL




3. CTpykTypa u coaep:KaHue TUCHUILIUHBI

3.1 TpyaoeMKOCTb TUCHHIIUHBI

3a04HAas
OO0mas TpyA0eMKOCTb, 3.€. 10
YacoB no yuedHOMY MJIaHy 360
B TOM YHCIIE
ayIUTOPHBIE 3aHATHSA (KOHTAKTHAasA padoTa):
- 3aHSATHS JIEKIIHOHHOTO THIA 0
- 3aHATHS CEMHUHAPCKOro THINA (MPaKTHYeCKHe 3aHATHA / 1abopaTopHbIe padoThI) 16
- KCP 3
caMocCTosITeIbHAsI padoTa 328
IIpome:xyTOouHasi aTTecTALUSA 13

IK3aMeH, 3a4éT

3.2. Conepxanue IUCIUILIAHBI

(cmpykmypuposanHoe no memam (pazoenam) ¢ yKazanuem omeeo0eHH020 Ha HUX KOIU4ecmasd

aKademMudecKux 4acos u 6Uobl y4eOHbIX 3aHAMUILL)

HaI/IMeHOBaHHe )5 KpaTKOe CO)Iep)KaHI/Ie pa3)16n013 U TEM JHUCHUIIIUHBI Bcero B TOM 4HHUCJIC
(acer) KonrakTHas pabora (paboTa BO
B3aMMO/ICHCTBHH C IIPETIOAABATEIIEM),
4achl U3 HUX
SAHSTHS CamocrosTenbHas
CEMHHApPCKOTO pabora
3aHATHS THIIA obyuatowerocsl,
JIEKIIMOHHOTO | (mpakTuueckue | Bcero 1achl
THIA 3aHsaTHsA/Mabopa
TOpHBIC
paboThI), 9achkl

3 3 3 3 3

¢ ¢ ¢ ¢ ¢

0 0 0 0 0
Tema 1. JIuneiinas anreOpa ¥ aHaJIUTHYECKAS TEOMETPUS 36 0 4 4 32
Tema 2. BBenieHne B aHaIN3 34 0 2 2 32
Tewma 3. TuddepennuaibHoe ¥ HHTErPAILHOE HCUNCIIEHHE 36 0 4 4 32
Tema 4. Psaasl 78 0 2 2 76
Tema 5. Di1eMeHTBI BEKTOPHOTO aHaIn3a U TEOPUH TOJIS 80 0 2 2 78
Tema 6. TubdepennmanbHble YpaBHEHNS 80 0 2 2 78
Atrectanus 13
KCP 3 3
Hroro 360 0 16 19 328

4. Y4yeOHO-MeTOANYECKOE 0O0ecTIeYeHHe CAMOCTOSITEIbHOM PadoThI 00y4aroIuXcs
JIns obecriedeHus cCaMOCTOSTEIBHON paObOThl 00yYarONIIXCS UCTIOIB3YIOTCS:

- aneKTpoHHBIN Kypce "Maremaruka" (https://e-learning.unn.ru/course/view.php?id=3326,).
Wuble yueOHO-MeTOAMYEeCKHE MaTepualbl: https://arz.unn.ru/sveden/document/

https://arz.unn.ru/pdf/Metod_all_all.pdf




5. @DoHA OLEHOYHBIX CpeaACTB AJII TEKYIIETr0 KOHTPOJIA YCIIEBAEMOCTH H HpOMe)l(yTO‘IHOﬁ
arrecTanmi 1Mo JMCIHMIIJINHE (MOI[y.]'IlO)

5.1 TunoBblie 3adaHus, H606X0)II/IMLIe AJIsl OHCHKHA PEe3yjJabTaToOB Oﬁy‘leHI/lﬂ IPHU MPOBEACHUHA
TEKYLIECT0 KOHTPOJIA YCIIEBAEMOCTH C YKa3aHUEM KPUTEPUEB UX ONCHUBAHUA

5.1.1 TunoBble 3agaHus (OLEHOYHOE CPEeACTBO - 3aJaHUA) A/ OLleHKH C()OPMHUPOBAHHOCTH
komnerenuun YK-1

1. OyHKIMH, X CBOWCTBA, TPUMEPBI, 0COOEHHOCTH IPa(hUKOB.

DOneMeHTapHbIe (YHKINU U UX IpaduKy.

ITocnenoBarenbHOCTD, IPEAEI MOCIEN0BATEILHOCTH. TeopeMsl 0 npenerne
IIOCJIEOBATEIbHOCTH.

HenpepriBHble (yHKIINYU, UX CBOMCTBA.

[TonsiTre npousBoHOM U T depeHnrana QyHKINN 0THON NepeMeHHOM.
®opMyJibl TPOU3BOIHBIX CYMMBI, IPOU3BEAEHNUS, YACTHOTO, CJIOXKHOU (DYyHKIIUH.
Tabnuia npou3BOAHBIX.

[IpousBonHbie U AuddepeHnanbl BEICIINX MOPSIKOB.

. OkcTpeManbHble 3HaueHus GyHkiuu. [IpaBuna nccieoBanust QyHKIIMUA HA SKCTPEMYM.
10 BepTukanbHble, HAaKJIOHHBIE ¥ TOPU30OHTAJIBHBIE aCUMIITOTHI.

11.ITepBooGpa3znas ¢pyHkiuu. OOl BUA cemeicTBa NepBoOOpa3HbIX.
12.HeonpeneneHHbI HHTETPal U €r0 CBOMCTBA.

13.Tabnuia OCHOBHBIX HHTETPAJIOB.

14.MeTon HHTETPUPOBAHUS IO YACTSIM.

15.Meto/1 3aMEHBI IEPEMEHHOM.

16.3agaun, TpUBOJAIINE K MOHATHIO ONPEAEICHHOr0 HHTETpaa.
17.0npeneneHHbIi MHTErpaj Kak Mpelel HHTErPalbHbIX CyMM.

18.CBoliCcTBa OMPEAEICHHOI0 HHTErpara.

19.®opmyna Herotona — JleitOnuna.

w N

© N GA

5.1.2 TunoBble 3aJaHus (OLEHOYHOE CPEACTBO - 3aIaHUs) Il OLEHKH C(POPMUPOBAHHOCTH
xkomunerenuuu IIKP-4

1. BeluncrieHnue miomaaen miockux Guryp B 1eKapTOBbIX KOOpAWHATAX.

2. Brruncnenue oobeMa Tena 1o IiomaasM mapaielbHbIX cedeHnil. Beruncienne oobema Tena
BpALLICHUS.

HecoOcTBeHnHbIe HHTETPAJIbI.

UucnoBoi psj, ero yacTuuHble cyMMbl. Cxondiuecs u pacxonsauiuecs psasl. [Ipumepsr.
['eomerpuueckas nporpeccus.

HeoOxoaumblii pu3HaK CXOAUMOCTH. ['apMOHUYECKH psil.

CnoxxeHue psIoB 1 YMHOKEHHE psijia Ha YUCIIO.

[Ipu3Hak cpaBHEHUS PALOB C MTOJIOKUTEIbHBIMU YWICHAMH.

. Ilpu3naku Jlanam6epa u Komu.

10 CreneHHbI€ psbl, UX 00JIACTH CXOAUMOCTH.

11.Psn Teiinopa. Paznoxenue pynkuuii B psan Teitnopa.

12.Matpuisl. OnipeenuTenu 1 uX CBOMCTBA.

13.Pemenuie nuHelHbIX cucteM 1o ¢popmyiam Kpamepa u metogom ["aycca.

14. Bektopsl. JInHeNHbIE ONepaliy HaJl BEKTOPaMHU.

15.ba3uc Ha IIOCKOCTH U B IPOCTPAHCTBE.

16.CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

17.IIpsiMas Ha IIOCKOCTH.

18.KpuBble BTOpOro mopsjka: OKpyKHOCTb; SJUIUIIC; runepoosa; napadoa.

19.1Ipsimas ¥ IJIOCKOCTH B MPOCTPAHCTBE.

©ONO U W



Kputepun ouenuBanus (011leHOYHOE CPEICTBO - 3a/1aHUA)

Onenka Kpurtepuu oneHnBaHus

OTBeT NOJHBIN U NPAaBUIBHBIA HA OCHOBAaHUM M3YYEHHON TEOPUM; MaTepHrall

OTJINYHO U3JTI0KEH B HEOOXOIMMOM JTOrMYeCKOM MOCIIE0BATeIbHOCTH, IPaMOTHBIN

HAYYHBIN A3bIK; OTBET CAMOCTOSTEIIbHBIN

OTBeT NOJHBIN U NPAaBUIBHBIA HA OCHOBAaHUM M3YYEHHON TEOPUM; MaTepHall
M3JI0’KEH B HEOOXOANMOH JIOTHUYECKOH 1OCIEJ0BATENbHOCTH IIPU 3TOM

X 11T
OporIo A0NYIICHBI ABE-TPHU HECYIICCTBCHHBIC OI_HI/I6KI/I, HCIPAaBJICHHBIC ITO
TPEOOBAHUIO MIPETOIABATEIIS
YJIOBJIETBOPUTENBHO OTBeT NOJHBIN, HO IPU ATOM JIOIYILI€HA CYLECTBEHHAs! OLIMOKA UITH

HEIIOJIHBIM, HECBSI3HBIM OTBET

OtBer 06HaPY)KI/IBaGT HCIMIOHMMAaHHE CTYACHTOM OCHOBHOT'O COACPIKAHUA

HEYJOBJIETBOPUTEIHHO y4eOHOTr0 MaTepuasa WM JIOMYIIEeHbI CYyIIIeCTBEHHbIE OMMOKH, KOTOPBIEC HE

MOT'YT OLITH HCIIPABJICHBI TP HABOJAAIIHNX BOIIPOCAX MPCTIOAaBaTCIIA

5.1.3 Tunosble 3agaHus (oHeHOYHOE cpeacTBo - UccienoBaresibckoe 3aiaHue) 1Sl OLEHKH

copmupoBanHocTH Komnerenunu YK-1

NooahsrwdbE

[TpuOnmkeHHbIe BBIYUCIEHUS C TTOMOIIbIO T depeHIINaTbHOT0 HCUUCIIEHHUS.
Uccnenoanne GpyHKINNA U TOCTpOEHUE UX TPadUKOB.

[Tpunoxenus nuddepeHInanTbHOro ucyucieHus GyHKINN OHONH epeMEHHOM.
[TpunoxxeHust HHTETpaIbHOTO UCUUCTECHUS (DYHKIIMI OJTHON TIEPEeMEHHOM.
[TpuGnnKeHHbIE BEIYNUCIEHUS C TOMOILBIO PSIJIOB.

PaBHOMEpHast cXO0AMMOCTb ()YHKIIMOHAJIBHBIX PSIJIOB.

CrerneHHbBIC PSABI B KOMIUIEKCHOW 00IacTH.

5.1.4 Tunosble 3agaHus (OLeHOYHOE cpeacTBO - UccienoBaresibcKoe 3alaHue) ISl OLEHKH
chopmupoBanHocTu komnerenuuu [NKP-4

NoohsrwhE

CriocoObl BBIYUCIICHUS OTIPEICITUTEIICH.

[IpunoxeHust aHATUTUYECKONH T€OMETPHUH.

DKCTpeMyMbl (PYHKITUH HECKOJIBKUX TIEPEMEHHBIX.

[Ipunoxenust nudpepeHITnaTbHOT0 HCUUCTEHUS (PYHKIIMH HECKOJIBKUX MIEPEMECHHBIX.
[IpunoxeHust FHTETPaTbHOTO UCUNCICHUS (DYHKIIMH HECKOJIBKUX MEPEMECHHBIX.
MeTtoa Bapuanyy IPOU3BOJIbHBIX TOCTOSHHBIX.

Jluneitnbie nuddepeHranbHbie YpaBHEHHS C MOCTOSHHBIMU KOA(hUITUESHTaAMH.

Kpurepun ouenuBanus (OneHo4Hoe cpeacTBo - McciienoBaTesibckoe 3ajaHue)

Onenka Kpurepun ouenuBanusi

Pe(l)epaTI/IBHaH pa60Ta MOJIHOCTBIO PACKPBIBAECT OCHOBHBIC BOIIPOCHI
TCOPCTUUCCKOTO MaTCpHrajia. CTYI[CHT MMPpUBOAUT I/IH(i)OpMaLII/II-O nu3

OTJIMYHO IEPBONCTOYHUKOB U U3IaHUH HepHOHquCKOﬁ rneyaTtu, NpuBOAUT

XOPOIIIO

IMPAKTHUYICCKUC ITPUMCEPBI, OTBCUACT HA JOIMMOJIHUTCIILEHBIC BOIIPOCHL
nmpenoaaBareiiad U CTYACHTOB (B MpoLeCcCe BLICTYIUICHUS C ):[OKJ'IEI)IOM).

Pe(l)epaTI/IBHaH pa60Ta YaCTHUYHO PACKPBIBACT OCHOBHLIC BOIIPOCHI
TCOPCTUUCCKOTO MaTCpHrajia. CTYI[CHT MMPpUBOAUT I/IH(l)OpMaI_II/IIO n3
NECPBOMCTOYHHUKOB, OTBCYACT HA JOIIOJIHUTCIBHBIC BOIIPOCHI IIPCIIOAABATCIIA




Onenka Kpurtepuu oneHuBaHus

U CTYJEHTOB (B IIPOLIECCE BBICTYIICHUS C IOKJIAJIOM), HO IIPH 3TOM JIa€T HE
YETKUE OTBETHI, 0€3 JOCTATOYHO UX apryMEHTALUU

PedepatuBHas padota B 00IIMX YyepTax pacKpbIBaCT OCHOBHBIE BOIIPOCHI
TeopeTndeckoro marepuaia. CTy1eHT MPUBOAUT UH(POPMAITUIO TOIBKO U3

YIOBJIETBOPUTEIILHO yueOHHUKOB. [Ipy 0TBeTax Ha JONMOIHUTEIBHBIE BOIIPOCH! (B Mpoliecce
BBICTYIUIEHMS C JJOKJIQZ0M) IIyTaeTCsl B OTBETAX, HE MOXKET JIaTh IOHATHBIN U
apryMEHTHUPOBAHHBIA OTBET

cTaBUTCS 3a pedepaTsl, B KOTOPHIX HET HHPOPMAITUHU O TIPOOIEMATHKE

H BIICTBOPUTEITHH o
CYAOBICTBOPUTCILHO 1o 60ThI 1 e MecTe B KOHTEKCTE APYTUX PabOT 110 HCCIIEAyEMON TeMe

5.1.5 Tunosble 3a1anus (oneHo4YHOe cpeacTBO - KoHTposibHAst padoTa) I OLeHKH
cpopmupoBanHocTu kKomnerenunu YK-1

BBeIeHHE B aHAIH3
BEIYHCITHTE CIIEAYEONTHE TP eIemsl

. 3xt+x—4
1. hmiﬂ
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HHTerpanbHOe HCIACTIEHAE QYHRINH HECKOIBLKHAX MepeMEHHEIX
Ha#iTH HHTErpamsl

1. H Cydidy

D
ecmtu D =[0,1]x[2.3], f(x.3)=xy
2. e(x: i :'dxdy

i

2 2
rae o6nacTs D oTpaHHIeHa OKPYAHOCTBRD X+ =4

HaiiTs 00BeM Tefa, OTPaHHYEeHHOTO IOBEPXHOCTAME V =+fX, V= 2\[.;, x+z=4, z=0
JAaddepeHNHATEHBIC YPARHCHAA H YPABHEHHS B 9ACTHBIX POH3BOIHBIX

1. Haiitd o0mHil HHTerpal JHbdepeHIHAILHOTO YpaBHeHHd 2V |by — J,-'zdx—[i.b2 + xz]a‘y =0.
2. Hatita o6mmHi HHTerpat AHGdepeHIHaTBHOTO YpaBpHeHHd xy =3y —2x-2 jx}-‘— X .

3. Hafita o6mHif HETerpat qubdep eHIHATEHOTO YPaBHeHHA ) 1 al y=xr.
- '{

4. HaitTs o6ImHit HETerpat 1HbdepeHIHaTHOTO ypasHerus V)V —2x) +21° —x =0.
5. Haifru o6 it HETerpat uddepermuatsroro ypassemns X (y+1)dc+(x’ —)(y—1)dy=0.

6 Ha#it oOmHH HHTerpan IHbGepeHITHATHHOTO VpaBHeHHH
d’y 31
——4dy=sin—x sin—x; y(0)=1;v(0)=0.
dx” 2 2
7. HaiitH oOmuH HETerpal JHGdepeHITHATEHOTO VPaBHEHHI x£+ xzi =0; U=x' idez=1.
ox cz

8. Haiita oSmuit HHTerpan mudbepeHIHATLHOTO YPaBHeHHT ) +sin y+xcos y+x=0.
9. PemuTs 3a0a4y Koo y”—y' —y’ —y=0.
” - ou oU  zOoU
10. Hafita oGmui HHTerpat AuddepeHIHaTEHOTO YPaBHEHHT ¥ ——+ }!"_+E"_ =0
& o &z

5.1.6 Tunosble 3agaHus (OLeHOYHOE cpeacTBO - KoHTpobLHas padoTa) 1Sl OLeHKH
chopmupoBanHocTu komnerenuuu [NKP-4

Pagsl
IccnemoraTs Ha CXOIHMOCTE PAIEI
) 3
AT+ 2
1. Zﬁ
= 1 sin” n
=1-4-7-...-(3n—2)

Z S+l

n=l =~

=

- 7!

* 2n+l
. Pa
A Zn ‘(n+1)*

W

13 )Hmf

HafitH 061aCTh CXOIHMOCTH GVHKITHOHATBHEIX PAIOE

o)

x

1'§n+x2
= X"

> ;n-l()”_l
W xﬂ

3 ;n(n+l)

x!re—l

n=1

I

2n—1



JdaddepeHnHaIbHOe HCIHCICHAE PYHKIHHE HeCKOAbKHX NepeMeHHBIX
HccnenoBaTh Ha 3KCTpeMyM cIeqylomHe ¢yHKITHH

1. z=20+x7 +5¢ +)°

2. VYx+lfy==z

IIPH YCIOBHH, UTO YPABHCHHC CEASH HMCCT BHI

x+v=
JIuHeliHaf aaredpa H aHATATAYECKAs TeOMeTpPHA

1. TIpHEecTH K KAHOHHYECKOMY BHIY YpapBHEHHe KDHEOH 5x% + 9}-‘2 —30x+18y +9=0.
2. TIpHBECTH K KAHOHHYECKOMY BHIY YPABHEHHE KpHBOH X+ }-'2 —8x+6y-11=0.

3. PemHTs CHCTEMY YPaBHEHHH: {Sx —ir=l .

x+1ly=6

4. HaiiTa yron Mexay mapabonamMu y=x° H x = y° B Touke 4(L1).
5. TIpHBECTH K KaHOHHYeCKOMYy BHIy ypaBHeHHe kpuBoii 1637 —9y7 —64x + 543 —|6|=
6. CocTaBHTE YpaBHEHHE KacaTelbHOH K KPHBOH y = x% B Toure A(LD.

o

x° 0y
7. Haiita ypaBHeHHE aCHMITOT rHIep G0k 6 “4 =1.

8. CoOCTaBHTb ypaBHEHHe IpAMOH, OTceKaromel Ha OCH OpAHHAT oTpesok » =1 u obpasyroomel ¢

2
TIIOTTOZRHTCIBHBIM HAIPABICHHEM OCH adcIHCe VIOI & = E}T.

9. OmnpenenHTb PACCTOAHHE MEKIY TOUKAMH Ml[S;%] H }12[4;3%).

-

Haii 1 2)(-2 4
dHTH IPOH3ECICHHAC MATPHIIL:
P ® L—s 4 L3 1

Kpurepun oueHuBanus (oueHo4Hoe cpeacTBo - KonTpoabHas padora)

Ouenka Kpurepun ouennBanus

OTBeT NOJIHBIN U IPaBUJIBHBIN HA OCHOBAHNUH N3YYEHHON TEOPUH; TEOPETUYECKHUN
MaTepual U pelIeHne MOCTaBIEHHBIX 3a7a4 U3JI0KEHBI B HEOOXOUMON JIOTMYECKON

3a4TEHO TOCIIE0BATEIIPHOCTH, TPAMOTHBIN HAYyUHBIN SI3BIK; OTBET CAMOCTOSTENbHBIA. MOTYT OBITH
JIOMYIIIEHbI IBe-TPHU HECYIIECTBEHHBIE OIMOKH, UCTIPABICHHbBIE IO TPEOOBAHUIO
MIpenoiaBaTesis

OTtBeT 00HapyXHBaeT HEMTOHUMAHHUE CTYJJEHTOM OCHOBHOTO COZEpKaHHs Yy4eOHOTO
MaTepuasa Win JONYIIEHbI CyIlIeCTBEHHbIE OMNOKH, KOTOPbIE HE MOT'YT ObITh HCTIPABJICHbI
MIPY HABOJSIIMX BOMPOCAX MpPernoaaBaTes

HC
3a4YTCHO

5.1.7 Tunosble 3a1aHus (OLEHOYHOE CPeacTBO - Onpoc) 1isi OeHKH CPOPMUPOBAHHOCTH
Komuerenuuu YK-1

[IpuBenuTe onucaHne OCHOBHBIX ITOHATUH, YTBEP)KICHUH (C JOKA3aTEIbCTBAMM), MOZEIeH U hopMyI
CJIEAYIOIIMX pa3/iesoB TUCUUIUIMHE MaTeMaTHKa:

1. dynkuy, uX CBONWCTBA, IPUMEPbI, 0COOEHHOCTH IPa(hUKOB.

2. DnemMeHTapHble (PYHKIHUU U UX TpadUKU.

3. IlocnenoBaTtenbHOCTD, peAE MOCIeA0BaTEILHOCTH. TeopeMsbl 0 npeerne
[10CJIe/I0BATEIbHOCTH.
HenpepbiBHBIE PyHKLIMH, X CBOMCTBA.
ITonarue npousBoaHol U qUuddepeHnnana GyHKIUN OJHON MePEeMEHHOM.
@®opMyIIbl TPOU3BOAHBIX CYMMBI, IPOU3BEICHHS, YACTHOT'O, CIIOKHON (PYHKIIUH.
Tabnuua npou3BOJHBIX.
ITpouzBoaHbie U U GepeHIanbl BHICIINX HOPSIKOB.
. OkcTpeManbHble 3HaueHus ¢pyHkuuu. [IpaBuia uccneoBanus GyHKIUU Ha SKCTPEMYM.
10 BeprtukanbHble, HAKJIOHHBIE M TOPU30HTAJIbHBIE ACHMIITOTHI.
11.TTepBooOpa3nas ¢pyunkiuu. OOmuii Buj cemeiicTBa mepBooOpa3HbIX.

©CoN O~



12.HeomnpeneneHHblii MHTETPaAI U €r0 CBOMCTBA.
13.Tabnuira OCHOBHBIX HHTETPAIIOB.
14.Merox MHTErpUpPOBaHMSI 110 YACTSIM.
15.Meron 3aMeHbI IEPEMEHHOM.
16.3anauun, NpUBOIAIINE K MIOHSATHIO ONPEACTICHHOT0 HHTETpaIa.
17.0npenenenHplil UHTErpai Kak Ipeaesl HHTETPAIbHBIX CYMM.
18.CBoiicTBa ONpeeIeHHOTO HHTErpaa.
19.®opmyna Herorona — JleitOnuma.
5.1.8 Tunossble 3aganust (0OLeHOYHOE cpeACcTBO - Onpoc) 1Sl OleHKH ¢(hpOPMHUPOBAHHOCTH

xkomnerennuu INKP-4

1. Boeluucnenue miomaaen miockux Guryp B 1€KapTOBBIX KOOPJAMHATAX.
2. Brerancnenune o0beMa Tea 1o IIonaasiM ImapalielIbHbIX cedeHMid. Berancienne oobemMa Tela

BpalCHUS.

CoNoO R~

HecoOcTBeHHbIE HHTETPATIBI.

UucnoBoii psij, ero yacTuyHble cyMMbl. Cxoasiuecs U pacxozsimuecs psabl. [Ipumepsl.
['eomerprueckas nporpeccus.

HeoOxoaumelii mpu3HaKk cXOAUMOCTH. ['apMOHUYECKUit psi.

CrnosxeHue pa/10B 1 YMHOXKEHHUE psiJia Ha YUCIIO.

[Ipu3Hak cpaBHEHHUs PSAAOB C MOJOKUTEIBHBIMA YWICHAMM.

. [Ipusnaku Jamambepa u Kommm.

10 CrerneHHbIC PSABI, UX 00JIACTh CXOAMMOCTH.

11.Psan Teiinopa. Paznoxenue dynkuuii B psg Teitnopa.

12.Matpunsl. OnpenenuTeny U UX CBOMCTBA.

13.Penrenne TMHEWHBIX cUcTeM 110 Gopmysiam Kpamepa u metogom ["aycca.
14. BekTopsl. JInHeiHbIe onepaiyy HaJl BEKTOpaMHU.

15.ba3uc Ha TIOCKOCTH U B POCTPAHCTBE.

16.CkansipHO€ TPOU3BEICHUE BEKTOPOB.

17.Tlpsimast Ha TTOCKOCTH.

18.KpuBbie BTOPOT0 MOpPsIKA: OKPY>KHOCTD; SJUTHIIC; TUIIepOoJIa; mapadoa.
19.TIpsiMast ¥ IIIOCKOCTH B IPOCTPAHCTBE.

Kputepun ouenuBanus (omeHoyHoe cpeactso - Onpoc)

Onenka

OTJINYHO

XOPOIIIO

YAOBJICTBOPHUTCIILHO

HCEYAOBJICTBOPHUTCIILHO

Kpurepun oueHuBanus

OTBET MOJHBIN U NPaBUJIbHBIA, HA OCHOBAaHUHU U3YYEHHOW TEOPUH; MaTepUall
U3JI0’KEH B OIPE/IETICHHON JOrMUeCKOi MOoCcIe10BaTeIbHOCTH, IPAaMOTHBIN
HAYYHBIN S3bIK; OTBET CAMOCTOSTEIbHBIN

OTBET NOJHBIA U HpaBHHLHLIﬁ, Ha OCHOBAaHHMH H3y‘~IeHHOﬁ TCOPUU, MaTCpHaAJ
HN3JI0KCH B OHpCI[CJ'ICHHOﬁ JIOTHYECKOMH IMOCJICA0OBATCIbHOCTHU IIPH 3TOM
AOIIYHICHBI ABC-TPHU HECYIICCTBCHHDBIC OI_HI/I6KI/I, HCIIPaBJICHHBIC 110
Tpe6OBaHI/IIO nperoaaBaTeisd

OTBeT NOJTHBIN, HO TIPU STOM JIOTYIIIEHA CYIIECTBEHHAs OIINOKA HIIN
HEIOJHBIN, HECBSI3HBIN OTBET

OtBer O6H3py>KI/IBaeT HCMMOHUMAaHHE CTYACHTOM OCHOBHOT'O COACPIKAHUSA
y‘IC6HOl"O MaTepuaia uin JOMYHICHbI CYIIICCTBECHHBIC OH_II/I6KI/I, KOTOPBIC HE
MOTYT OBITE HCIIPABJICHBI IIPHU HABOJAAIHNX BOIIPOCAX IMPEIIOAaBaTCIIA




5.1.9 Tunosble 3a1aHus (OLleHOYHOE CPeACTBO - TecT) AJ1s1 OLeHKHU ¢(POPMUPOBAHHOCTH
komnerenuun YK-1

Beenenne B AaHAIH3
Bri0epHTe 0JHH BEepHEIH OTBET

. 3xt+x—4
4. TIpezmen hm#paae}l
T—+0 X
1)4; 2)3; 3)5; 4)0
- 8xt+6x+1
5. Ilpemen hm# paeeH
x—30 3:{
4 8 g
1) 1 2) -, 3) —: 4) =
)12 23 s S

-

(L 1Y
6. Ilpemen 11111L3+—] paeeH
X

T—E
1) 9:2)2;3)3; 40
3x° +3x—4
7. TIlpezmen lim 2L T 7 paeeH
=1 2x+3
1) 3:2)2; 3)0; 4)1

8. TIpemen lim

38 ,\'I_ 2
1) 8 2)4; 3)12; 4)9
9. Ilpemen hm ctg 5x-sin3x paBen

paeeH

1) —;2)5;3)3;4)0

5
10. IIpemen lim 51,n7¥ paeeH
x=xgin 4x
7 1 7
1 —) =3 ——:40
) e )4. ) 1 )
arcsin x

11. IIpemen lim

x—=0 x

1) 1, 2)0: 3)2:4) -

paeeH

1
2
(o1
12. TIpenen hm —J paeeH
X



JdnddepennnaTsHoe AcTHCTeARe HYHROA oqHO# DepeMeHHOI
BrrdepHTe 0IHH ECDHEIH OTEST
| 1
Mpomseogras V' dyaxomm v _| x ——+5J paeHa
\ x
1 \ .' :
- J&M?:;l v ——+5 J :
\
1 V2
2~.+—‘1} 4) y'=3.| 2x+i}
X A
(x+ 3] 2x—
2x+7T
35 +5x+2 257 +15x+20
(2x+7) N2r=1 ™ (2x+7)V 21

257 +15x+20 4 257 +10x+20

) (2x+5) WBx—1 ) (2x+7) ~23—1

2. IlpouzeogHas .1" DVHEIHE V=

3. Tlpomssommas ) dymxums v =arcsine” —+/1—e™ pasma

1+e" l+e 1-&* . J1+é°
1 : : oA em .
) \/ 7o) \f ’ \/l+er e 1-&*

' 1. sin® 29x
4. TlpomzeogHax ) QyHKUHE ¥ =cos sin3+—— p
29cos58x

1) 51111)0_1' g 4:-051) 8x 3 51r11) 8x - 4) 51n138_r

cos” 58x sin” 58x cos” 50x cos” 58x
~ 1 —6x+9
5. TopusOHTaNbHAA acHMIITOTA rpadura GveEKIHH v = ﬁ HMeeT BHJT

x—1

) y=0,2)y=-1,3)y=2;4 y=1

6. BepTHranpsHAZ aCHMOTOTA rpadHEa QyHEIHE V = ‘

HMeeT BHT
x—
1) x=0_2)x=-1;3)x=3:4) x=-73
T —6x+9 =
7. DyHEDHT V ﬁ HMEeeT TOKATEHEL MHHHMYM B TOEKE
x—

Dx=3; D x=1; Hx=-3; 49 x=0

e -
8. ‘p}'lmlﬂ y= HMEST JTOKATBHBIN MHHHMYM B TOHRE

xX—

Dx=—4; ) x=-1; 3 x=4; 4) x=0

9. dyuEmma v =3x(x+6)’ yOEEET Ha IPOMEKYTEE
1)[2.6]: 2) [-6.-2]: 3) (0.+®): 4) [-3.0]

10. Dymegmz y =
1) [0,7]; 2)[7.27]: 3)(0,1): ) [-7.0]

EBOIPACTAcT Ha NPOMEEYVIED



HuTerpansaoe BcIHCIeERe GyHKDNE 0qH0d DepeMeHHOMH
BrroepHTe 0JHH E€PHEIH OTBET
1. Harterpaz J‘E}_ paEen
sint x
1) —_\rrg\'+1n|sin _\1+C; 2) —xtex+In |5ir1 _\'|+C‘; 3) —_\'c‘rg\'+1n|cos_\'|+C; 4) —ctex+In |5ir1 _\1+C

X

2. Hurerpan [ 10!\' pasen
P

DI Lin(2et)rc: E Lim(21a)r0: - Lin(241)40: 9 Zoim(241)4C
2 2 T 2 2 T 2 2 ' R

3 2+sinx
7(18-443) A(9-4B)  #(9-243) #{9-45)
1 5 ) 5 )] T 24 o

-

: dx
5. Har _
5 ETpat _{[[.1_-\;] —

1)3:,.21:3)0; 94

paBeH

6. Ilmomans urypeL orpamddenHoil rpaduravy dyaxmm v = [_\'—l]J .y =x—1 pasma
. Cay 2. 1
D1 N3:3)2:4) =
3 3
7. OfreM Teaa, 00Paz0BAHHOIO EPAIIeHHEeM (QHIVPEL OrPaHHYeHHOH rpadHraMe {yHKIHT |1‘=.\j; y= \K
BOKDYT ocpﬂ O paEeH

3z
D 2Z. 32t p2T
)12 7 )14' )14

8. O0BenM Tena, 0OpazoEAHHOTO EpameHHeM (HTYPHI, orpaHHdeHHOH rpaduramm QyHEIHE ‘1'=x’: y=x

BOEPYT ocH (O paEed

9. JlmHHa THEHEE y = ;_['g" +¢™) orTourm x =0 7o Towkn x =1 papHa
) Le-e): 9 Leme?):3) Lot 9 Lieme?)
4 ! 2 ! 2 ! 2 ‘
10. Tmea mummm 0 = 3(1+ cos @) passa
1)6.2)18:3)12: 4)24

5.1.10 TunoBble 3a1anus (OLEHOYHOE CPeaCcTBO - TecT) 1J151 OeHKH CPOPMUPOBAHHOCTH
rkomuerenuuu [NKP-4



Page1

BridepHTE OOHH E€PHEIH OTEET

L pmi—M

L sinT m
1) Cxomurcsa; 2) Pacxogutea

=1.4.7-. [3}?—2]

2sz

-nl

1) Cxommrcsa; 2) PacxoguTca

= 2n+1
3.Pazg Zi
m o (n+l)y

1) Cxommresa; 2) PacxoguTca

41:2

= (n+1) ]n‘ (n+1)

1) Cxommresa; 2) PacxoguTca

5.Pag é( 13'”\’,—

1) Cxogurcsa; 2) Pacxogutca

=+l

N

2 — J
1) Cxomurea; 2) Pacxogurca

¥

7. ObnacTs CXOOHMOCTH QYHEUHOHATEHOIO PAIa Z
1 11+ P

1) (—o0.+);2) (0,4+%);3) {0}:4) (—.0)

=

8. ODnacTe CXOOHMOCTH QYHEIHOHATEHOIO PAIa Z 10
el F1-

1) (-10.10): 2) (-10.10]:3) [-10.0) : 4) [-10.10)

o A

9. ODnacTe CXOOHMOCTH QYHEIHOHATEHOIO PAIa Z
w1 n(n+1)

D (-L1):2) [-L1]:3) [-L1): 4 [0.1)

In-1

= X
10. OdnacTs CXOOHMOCTH (VHEITHOHATEHOTO PAIa Z( 1)'1"1 o
, n—

1) [-11]:2) [-1.0]:3) [-1.1): 4) (-L1)



JAnddepernuaTsaoe ACIHCTeHRE GYHKIAA HeCKOIBKAX NepeMeHHBIX

BrrdepHTe OOHH ESpPHEIE OTEET

L. TIpegen: lim f(x, ») dyHxumE: f(x,)) = (x+)sin(1/x)sin (1/y) pasen

1)1;2)0;3)-1; 4) 2

x+y
2. Ilpegen lim # paBex
ol il w C o
J=m - .
1) 0:2)1:3)2:4)-1
3. YacTHad OIpoHIE0IHAR c- tbyHKmm =e’ paBHa
x

¥

1) e ;2) 2" 3) 2™ 1 4) 208

21

(v
4. YacTHAT IPOH3E0IHAT 6; { dymamm (X, V) =arctgL11 paEHa
X

cxX

ByE ) 2y 2xy 2xp

E o o S € o S e S T R AN &

5 5
- -

5. YpaEHeHHe KacaTelbHOH IIOCKOCTH K IOBEPXHOCTH = =%+ '9 . ipoxogame gepes Toary (2 3,2) , mueet
BHT,
1) .\'—EJ'—:—1=0;2) _\'—1_1'—:—2 =0:3) .\'—3_1'—:—2=0;

3 3 3

4) 2.\'—%3'— z=2=0

6. IIpomzEoaHad dyVHEKIHE =X +‘1‘1x B TouKe A (1, 2) Mo HanpaeneHMIO BEKTOPA AB tze B(3, 0), paeHa
1)+3:21:3)2:9)2

3 2 3 3
7. dymrmma Z =2X" +X)° +5X7 + V' HMeeT TOKANEHEL MAKCHNMYM B TOUKE

1) (-1 0):2) [og};s) (0. 0)v2:4) [—g O}

~d

[=n
8. YacTHaA npoHzE0IHAA
chocy

XY

HeAEHOH yHEUEE 1 = @(X, V), 3303HHOH YPaEHeHHeM X+ V+U—& =0

, paBHa

DZ:2)0:3) 41
|.ll

9. B rouke (L1) dymrmaa ],f.‘c +]jﬁf_'l'=_" TIpH YPAaBHEHHH cBA3H X+ ) =2 mMeer

1) VenopHbmE MuEHMYM; 2) YV CI0BHEN MakcEnyM; 3) He HveeT YCIOBHOTO SKCTPEMyMA.

f \ .
10. B Touxe l%—% $YHEIEA = =X —V OpH ypaBHeHHH cEazH X +) =1 maeer

1) Venopwsm aurmnyy; 2) VenosHs MakcEny; 3) He mneeT VOIOBHOTO SKCTPEMyMA.



HeTerpaisHOe ACYHCIEHRE QYHKOINH HECKOIBKHX NepeMeHHBIX
BridepHTe 0OHH ESpPHEIE OTEET

1. Ecm D =[U=1]><[2=3]=f(_\; .1')=_\":.1',mmn\erpan ”_\’:;'(imﬁ' paEeH
D

3_ . -
1)§=2) 23)2:4)

ca| Lh
oo

2. Ecm D orpaHHYeHa KPHEEIME V= Y. x =‘1'J . TO HHTErpan ” (xx+ v)dhdy pasen
D

3 1
1) —:2) —:3)1: 4
)1{}' )1{} ) )

U||L.u

3. Hurerpan “'e{:' “")ehrly . a8 061acTs D OTPAHEMEH OKPYKHOCTBIO X +‘1‘1 =K. paBeH
]
D) 7™ +1):2) a(e" —1):3)2: 4) 7" 1)

rtei=4
4. TpoiiHoH HETErpan Iﬂ dxdydz , e 0dnacte D orpaniueHa NOBSPRHOC THMH: . 5 paeen
' Jz=x"+y"

4T )93:4) T

1) o3It
16 16 16

;2

l6x
9

2 2 2 a2
5. Tlnomans kycka mapadononaa 22 =X + )", BelpezaHHoro NHIHEApoM X +) =1 papHa

D2 evE-0:2 Foi-0:9) FevE-n:9 fedi-)
6. Ecmu du =(2\}‘+1)d1’+(.\,‘1 +3‘1‘2 v, 1o u(x, ) mieer eug

1) u(x,y) =.‘c111‘+_\'+‘1‘: +C:2) u(x.y) =_1;J‘1‘J +_1;+‘1‘3 +C;

3) H(.TJ."I‘:]I.‘CJ‘I‘+_\.'+"I‘3 +C;4) u(x.}‘)le)‘+x: +‘1‘3 +C

7. Ilnomans GHrypEL OrpaHAYEHHON EPHEEIMH ‘1‘2 =Aru ‘T: =X paeHa

1 2 2 1
D=2 =:3)2:4) =
)3.)3 )9 }9

8. OOEeM Tela, OTPAHHICHHOIO IOEEPXHOCTAMHE V = £ jX, V= 2\[.;, Xx+z=4, =0, pagen

64 128 64 128
1 ;2 =2=:3) 2. 4) ==
)13 ) 13 )15 ) 15

9. Ilmomans S 9acTH DOBSPXHOCTH MApadoIoHIa = = XV, IPHHATISEAMSH IHITHHIPY xl +.1‘J SRJ . PaEHA

. 27 _: —|
:2) T[(I—R) _IJ

[

1) 23;_’?[(1—33):—1 :3) %[(1_33)2—1];

1
4) ?[(1—33)3—1

1

J

1

J

10. Tpofimofi HHTErpan ”[(\‘ + v )dxdyd=, Tae Temo V' OrpaHMMEHO IUIOCKOCTEID = =2 N TMapabomomIoM
A

2z=x +‘1'J,paBEH

32 16 16 g
)72 23 ) 2
3 5 3 3

Juddepennuainanie YDAEHEHAA H YPAEHEHHS B 9aCTHLRIX NPOHIEOJHEIX



Bridepere 0JHH EepHEIH OTEET

1. Haiite ofmmit #eTerpan taddepeHuranssoro ypagnesas 2y :-||.FJI'I.' - .1':(:{\'— [ B+ ] dv=0.

x  fbh—y
a) a}'c‘rg%+ Yo 0; =0, y=0> — JacTHEIE pelIEHHT;
..ll
b—wv
0) arctg x+ |——=c; vy=0, y=> —ocobke pemeHHI:
.-LI
b—w

=¢; v=0 —uacTHOE pemeHHe,

x

E) arctg —+
b

v=>b — ocoboe pemenne;

b—w

=¢; v=0 —ocobdoe pemennue,

1) arctg i
b

¥y= b —gactHOE PEIIEHHE;

v—>b

o) %a}z‘rg%+ =0; y=0, y=>b —dacTHbIE pemIeHHA.

2. Hafita obmmit maTerpat gaddepermmamsroro ypagresna ' =3y —2x—2)xy —x, .
a) y= _\'|:1 +[1+c‘_\']‘:|; (x=0, 1+cx>0), y=x —ocodoe pemenne,
V =2X —4acTHOe pellIeHH:;

v

a)

(2+2cx+e*x"); y=x x=0 —dacTHOe pelleHHe,
X °

V =2Xx — ocoboe pemenHe;
B) v=2x+2ex +¢'x; y=x (l+ex>0), y=2x (x>0) —gacrazre pemenns;

r) .1'=.\'|:1+[1+c‘_\'] :| (x=0, l+ex>0), v=x(x=0) — ocoboe pemenne,

¥=2x (x> 0) — gacTHOe pemeHue;
o v=x(l+ex): »y=x y=2x—ocobue pemenns

3. Hafite oOmui HHTerpat quddepeHnHaTEHOTO ypaEHeHHT ) + _‘... V=XV
I-x"

a) JJ_'=C-«4f‘1—.1'3 —%['1—_1‘1 ] y =0 — ocoboe pemeHHe;



o) \[1_ =c-f1—-x*- %[1 - ] v =0 —9acTHO® peIIcHHe;

E) 3.\[; = ﬂ—[ 1-x*)-e: ¥=0 —ocoboe pemesme:;

) .‘f3_1 =c-4l-x" =1+x%; v=0 —ocoBoe pemenme;

ﬂ)ffj_'=c-ﬁ—%['l—_\::]; v =0 — ocodoe pemeHue.

4. Hafite oOmmit #HTerpat JadQdepeHIHATEHOTO YPpaBHe AR ‘1‘1‘1"1 — 2’ +2.‘1‘1 —x*=0.
2) X' — .‘J = (\JE\'+ ey yv=1x (x=0) —gacTHsle pemeHus,

8) X -1 = (yE\'+c‘):; y=1x (x=0) —ocobse pemenat,

E) iF =2x+c:

)t -3’ = xte v=—x (x=0) —ocodoe pemenne,

v=x (x=0) —4acTroe pemense;

o) X —‘1‘2 =2x" +2cx+c; y=xx (x#0) - ocobee pemerns.

5. HaiiTa o0myi HHTerpa1 addepeHIHATEHOTO YPaBHeHHL X [1‘+1]d’c+(.‘€3 —1)(y—1)dv=0.
a) %ln l\'5—1|—_1'—21n [v+1]=C: x=1 —=acTHoe pemenme,

¥ =—1— ocoboe pemenne;

0) %ln |_\': —1|— y-In(y+1)*=C: x=1 y=—1 —9acTHBle pelIeHHT;

1 3 2
B) 5]:1 |.\’ —1|+,1'—]:1(,1'+1)‘ =C; x=1 —ocofos pemesme,

y= —1 —gacTHOS PEICHHE,

-1
l—1| +y=C;, x=1 y=-1- ocobre pemenus;
(v+1) - ’

o) %ln (X -D+In(y=1*=C-3 =x=1, y=—1 — ocobble pemenns.

6. Haiite 0dmmi mHTerpan saddepeHIHATEHONO YPAEHEHHA F —4y=sin %_\' sin %_\: W0 =L w(0)=0.
b



83 5, 83 . 1 1 B
a) y= — e+ g - __cosx+—cos2x:
160 160 10 16
8) y= Eeh— ﬁe'h —Lcos.\'—Lcosl\;;
160 160 10 16

83 4. 83 . 1 1 _
= e + e ——COSX+ —CO0O5X
16

E) y

160 160 10
. 83 5, 1 1 .
r) y=e"+ e — _cosx+—coslx:
160 10 16

- I | 1
o) y=e"+e - _cosx+—cos2x.
10 16

7. Haiits obdmuii HaTerpat suddepeHIHATEHOIO VPABHEHHT ¥ ti—[' + ¥z C“L
&x ot

=0, U=x"

I ¥

yU=F »nIT | Uv=-X;

G U=F ;
PR o
BU=F| yp—|;U="—;
- ¥

8. Hatita obmpit maTerpat maddepermmamsaoro yparrerrs V' +5in v+ xcos y+x= 0.
a) fg%: l1-x+Ce&*; y=2ax(x=0,£1...) —ocoDBIE pelIeHHAT;
o) fgl =1l-x+Ce™;
2
E) fg Y_¢ -x+e7;
2

r) fg;—l—gr =C(1-x); y=2ax(x=0,%l...) —9aCTHEIE PEITCHHA;

x )
Dig=1-x+Ce™.
gZ



9. Permus 2anagy Komma 1" — 3" — '~ y=0.
a) y=C¢ +Cyxe +Cie™;

§) y= e +Coxé +C™

) y=C¢ +Cxe +Ce™;

1) y=Cg +Cyxe” +Ce™;

o) y=Ce +Ce +Ce.

el U  zoU

10. Haiits 0Bt ueTerpan gudepeHIHATEHOTO YPAaBHEHHA X —— + ¥ += =0
& v 2é
gU=F L= |
Lx x )
U=F| L. |
v x
HU-F/ L
Lx »)
DU=-F| L
Lz x
AU=F .=
Lx =

Jluneiinasn anredpa B aHAJTHTHYECKAA Te0MeTPHT

10. IlpHEECTH K K3aHOHHYecKOMY EHIY VPAEHEHHE KpHEOH 5x° + 9v? —30x + 18y + 9 =0.

o 14 (=37, 41 &) ) It Y
5 '3 9 5 9 3
PR A s VT o ) 0 L
9 5 9 5

11. IlpHEecTH K KaHOHHYeCKOMY EHIy YPAEHEHHE KpHEOH x- + 1> —8x+6y—11=0.
@) +17=36:6) (x—4V +(v+3)7 =36:) (x+4) +(y—3)" =36;

-

Hax+4P +(y+37 =36:0)x" +(v+3) =36

[5x-3y=1
12. Pemmts cHCTeMY ypaBHEHHIA: 1 +11 6
x y=

a\Y.3416) 34. ke (4. Yo [ 1. Lt (14 .- 1)



13. Haifra yron MexIy Dapabonavm v =x- H x = ¥° B Touxe A(LL).

arctg~:6)arcte| - |:eyarete] -2 ) arctg0)averg
alarctg—.b)arcte| —— | &)arcte| — = |.2) arcte—. 9 arctg—
€7 872) Sy 3 €3

14. TIpusecTd k KRHOHHYECKOMY BHIY YPABHEHHE KDHBOH 16x" —9y" —64x+ 54y — |6| =0.

) 2 - (_\'+2): (.1'—3]: s [_\'—2):_[.1'—3]: L
a)lx=2F -(y-3) =1;6) BRI =1;8) 3 T =1;
:}(.\'—ET _v-3) —1.0) (x-2)_(-3) _,

3 4 3 16

15. CocTaEHTE ypaBHeHHe KacaTeIsHOH K KpHEOA v =x- E Touaxe A(L1).
a)2x—y—1=08)x—y-1=0;8)x—2v—-1=0;2)2x+ y—-1=0;8)2x—p+1=0

el 5
2 2

16. HaiiTi ypaBHEeHHe aCHMIITOT THIEPO0IEL N S

16 4

4 4 3 x
aly=t—x8)v=—xg)v=t"x)y=txgd)y=1=
) 3.). 3.). 4.). .9). 3

17. CoctaeHTs ypaEHeHHe IpAMOiH, 0TCEKAOMEH HA OCH OpIHHAT oTpezok b =1 u ofpasyiomeit ¢ momosn-

TEJIBHEINM HATIPABTIEHHEM OCH abcIHee ¥roa o= § i

@3+ 1r—1=0;8)x+-31+1=0:6)Bx—v+1=0;2)Bx + 3y —1=0:0)x—~3v+1=0

18. OnpenenHTe paccToAHHe MEETY TOHEaMH M) [3% ] H M, [_4;3% ]
a)3:6)2:6)10:2)5;0)4
1 232 4)

19. Hafita npousseqerAe MaTpHII: |

\-3 4}[13 1)

(4 6) . (4 8) (2 3) (4 4) (2 3)
s s/ Dis s/ <) Ps 2/

Kpurepun oueHuBanus (OneHoO4YHOe cpeacTBo - Tecr)

Onenka Kpurepun oueHuBanus
OTJINYHO 85-100% npaBUIBHBIX OTBETOB
XOpOIIO 66-84 % mpaBUILHBIX OTBETOB
yIOBJIETBOPUTEILHO 50-65 % mpaBUIBLHBIX OTBETOB
HEYJO0BJIETBOPUTEIBHO - MeHsb11e 50 %

5.2. OnucaHue MKaJ OLEHUBAHUSA Pe3y/IbTATOB 00yUYeHHs 10 JUCUHUILIMHE NIPU MPOMeKYTOYHOI
aTTecTaluu

IIxana ouennBaHus C(POPMUPOBAHHOCTH KOMIIETEHIIUI



YpoBennb
copmupoBaHHOCTH
KOMITeTe LMl HEY/J0BJIETBOPUTEIHHO | YIOBJIETBOPUTEILHO X0po1Io OTJIHYHO
(uHaUKaTOpa
JOCTHXKEHH ST
KOMIIeTeHI M i)
HE 324TEHO 3a4TCHO
YpoBeHb 3HaHUH B
. MuHNMaNBHO obbeme, YpoBeHb 3HaHUH B
YpoBeHb 3HaHUI HIKE o
JIOITyCTUMEBII yPOBEHb | COOTBETCTBYIOIEM obneme,
3Hanus MHIHIMAIBHBIX 3HaHui. JlomymieHo nporpaMmme COOTBETCTBYIOIIEM
— TpeboBanuii. menu ’ yu porp Y
MHOT0 HErpyOBIX IOJITOTOBKH. MIPOTPaMMe IO OTOBKH,
MECTO IrpyObIe OIIMOKU
omuboK Jlomy1IeHo HeCKOIBKO | 0e3 oImmboK
HerpyObIX OmMOoK
TIponeMoHCTpHpOBaHbI
TIponeMoHCTpUpPOBaHBI p PHp TIponeMoHCTpUpPOBaHBI BCE
BCE OCHOBHBIC YMCHHUSL.
[Tpu pemenun OCHOBHBIC YMECHHSI. OCHOBHBIC YMEHHSI.
PemeHs! Bce OCHOBHBIC
CTaHJIAPTHBIX 3a]1a9 HE PenieHs! THITOBEIC PemeHsl Bce OCHOBHBIC
MIPOJAEMOHCTPUPOBAHBI 3aJIa4 ¢ HeTpyOBIMU 34124k ¢ HerpyGhivu 3aJIa44 C OTJCITHHBIMU
YMeHnus P pHp Py OIINOKaMH.
OCHOBHBIE YMEHUSL. OIMOKaMH. HECYIIeCTBEHHBIMHI
BrimoaeHs! Bce
Wmenn mecto rpyOsIe BrimosHeHb! Bee HEJIOYETaMU, BHITOTHCHBI
3aJIaHMS B TIOJTHOM
OIMOKH 3aJlaHus, HO HE B BCE 3aJIaHUS B ITOJTHOM
00BbeMe, HO HEKOTOPBIE
TTOJTHOM 00BEMe o0Beme
C HeJloYeTaMu
IIpu pemenun Nmeercs TIponeMoHCTpHpOBaHBI
CTaH/IAPTHBIX 3a]1a9 HE MUHHMaJIBHBIA HA0OD 0a30BbIC HABBIKY MTPH TIponeMoHCTpUPOBaHBI
Hasbixu MIPOJIEMOHCTPHPOBAHBI HaBBIKOB JUTS pELICHNs] | PELICHUN HaBBIKH TIPH PEIICHUH
E— 0a30BbIC HABBIKH. CTaH/aPTHBIX 3a/1a4 C CTaHAAPTHBIX 33124 C HeCTaHAapTHBIX 3a1ayd 0e3
Wmenu mecto rpy0sie HEKOTOPBIMHU HEKOTOPBIMH OIIUOOK M HEJI0YECTOB
OIMOKH HEJ0YeTaMU HEJI0YeTaMu
Ixana oueHMBAHUA NPH MPOMEKYTOYHON ATTECTALMH
Ouenka YpoBeHb NOATOTOBKH
Bce kommeTeHIy (4acTH KOMIETEHIMH), Ha (JOPMHUPOBAHUE KOTOPBIX HAIpaBjeHa AUCLIUILINHA,
OTJIMYHO c(OpMHpOBaHBl Ha YPOBHE HE HIDKE «OTIMYHO», MPU ITOM XOTS Obl OJHA KOMIIETCHIIMS
chOopMHpOBaHA HA YPOBHE «OTIHYHOY»
Bce kommeTeHImuy (4acTH KOMIETEHIMH), Ha (POPMHUPOBAHUE KOTOPBIX HAIpaBjeHa AUCIUILINHA,
3a4TeHO X0poLIo cOpMHpOBaHBl Ha ypPOBHE HE HIDKE «XOPOILO», NMPU ITOM XOTA Obl OFHA KOMIIETCHIIHSI
chOopMHpOBaHA HA YPOBHE «XOPOIIO)
OBIETBOPHTET Bce kommeTeHIN (4acTH KOMIETEHIHH), Ha (JOPMHUPOBAHUE KOTOPBIX HAIpaBjeHa AUCLIUILIMHA,
Zﬂo P chopMHpOBaHBl Ha YPOBHE HE HIXKE «YyIOBICTBOPHUTEIBHO», IMPU 3TOM XOTs OBl OJIHA
KOMITETEHIIUsI CPOPMHUPOBAHA Ha YPOBHE «YJIOBJICTBOPUTEIHHOY
He HEY/IOBJIETBOPUT
XoTst ObI 0JTHAa KOMITETEHIIMsI COPMHUPOBAHA HA YPOBHE «HEYJOBICTBOPHTEIBHOY.
3a4TeHO eJIBbHO

3a4TCHO

5.3 TunoBbie KOHTPOJIbHbIE 32IaHUS WM HHbIE MATEPHAJIbI, HE00X0AUMBbIE 1JI OLlEHKH

pe3yJ1bTaToB 00y4eHHs HA MPOMEKYTOYHOM aTTeCTALNH

5.3.1 TunoBble 3a1aHNsl, BHIHOCUMbIE HA IPOMEKYTOUYHYIO aTTECTALNIO:

Ouenovnoe cpeacTso - KoHTpo/ibHBIE BONIPOCHI

3auém

Kputepun onennBanust (Konrpoabnbie Bonpocsl - 3a4éT)

Onenka

Kpurepun onenuBanus

OTBeT NOJHBIN U HpaBI/IJ'IBHHﬁ Ha OCHOBaHHH HSyquHOﬁ TCOpHHU; TeOpeTI/I‘-IeCKI/Iﬁ
MaTepual U pCIICHUC NMOCTABJICHHBIX 3a1a4 U3JI0OKCHBI B HCO6XO,HHMOﬁ JIOTHYECKOH

OCICI0BAaTCIBbHOCTH, FpaMOTHBIﬁ Hay‘-IHBIﬁ SA3BIK; OTBET CaMOCTOSTEIbHBIN. MOFyT OBITH




Onenka Kpurtepuu onenuBanus

HC

3a4TCHO

JIOMYIIEHBI IBe-TPU HECYIIECTBEHHBIE OIIMOKHU, UCIIPABICHHBIE 110 TPEOOBAHUIO
IIpENnoaaBaTess

OTBet 0OHapy’KMBaeT HETOHUMAHKE CTYACHTOM OCHOBHOT'O COAEPKaHUs y4eOHOTO
MaTepHalla W JIOMYyIIEeHbI CYyIIeCTBEHHBIE OIIMOKH, KOTOPhIE HE MOTYT OBITh HCIIPABIICHBI
IIPY HABOJAIIMX BOIPOCAX IPEIOAaBaTENs

TunoBbie 3a1anus (KoHTpoibHBIE BONPOCHI - 3a4€T) 11 OlleHKH C()OPMUPOBAHHOCTH

komnetreHun YK-1 (Crnoco0GeH ocymiecTBIsATh MOUCK, KPUTUIECKUN aHATIU3 M CHHTE3 HH(POPMAIIHH,

IMPHUMCHSATH CHCTEMHBII noaxoa Ajid pCuICHUA IMOCTaBJICHHBIX 33.[{3.‘-1)

1.
2.

w

Martpuiel ¥ IMHEWHBIE AEUCTBUS HAJ HUMU. TpaHCIIOHUPOBAHUE MATPHILIBI.
Cymma matpun U ee cBoiicTBa. [Ipon3BeaeHre MaTpuUllbl Ha YUCII0, €r0 KOMMYTAaTUBHOCTbD,
aCCOLMAaTUBHOCTb U JUCTPUOYTUBHOCTb.

. [IpouzBenenue marpuil. CBoiicTBa. Y MHOXKEHNE HA SMHUYHYIO MATPHILY.

Onpenenurens KBaApaTHON MaTpuIlbl. MuHOp. Anrebpandeckoe I0MoJIHeHHE. Paznokenue
OTIpeICTTUTEIS M0 BJIEMEHTaM CTPOKH UJIM CTOJIONA.

. BexropHoe npoussenenue. [Ipencrasnenne B Buae onpeaenurens. CpoiictBa. Moayib

BCKTOPHOT'O IMTPOU3BCCHUS, €TO FeOMeTpI/I‘IeCKI/Iﬁ CMBICIJI.

. CMemanHoe mpousBeieHne BeKTopoB. OnpezeneHue, NpeAcTaBieHUue B BUIE ONPEICTUTENS.

['eomerpruecknii cMbICI. Y CIIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB.

CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI KBaJJPAaTHOM MaTpHUIlbl. XapaKTepUCTHUECKOE
ypaBHEHHE ISl HAXOXKIEHHsI COOCTBEHHbIX 3HaueH. OrnpeeneHre COOCTBEHHBIX BEKTOPOB.
HopmupoBka cOOCTBEHHBIX BEKTOPOB.

. OpToroHanabHOCTh COOCTBEHHBIX BEKTOpPOB. [Ipon3BeieHrne MaTpUllbl Ha MaTPUILY

COOCTBEHHBIX BEKTOPOB.

Tunosbie 3aganus (KoHTposibHBIE BONPOCHI - 3a4€T) ISl OLEHKH C(POPMUPOBAHHOCTH
komneteHniuu [IKP-4 (CmocobGeH ocBanBaTh U aHAIM3UPOBATh 0a30BbIC HAYYHO-TCOPETHICCKUE

IpEACTAaBICHUA O CYNIHOCTH, 3aKOHOMEPHOCTAX, IIPUHIOUIIAX U 0COOEHHOCTSAX SBJICHUI U IIponeCcCoOB B

MPEAMETHON 001acTH)

1.

o os

oo

CpoiicTBa onpeenuTesieid. 3aMmeHa CTPOK U CTOJIOIOB onpeaenuTess. OnpeaeauTenu ¢
OJINHAKOBBIMU CTPOKaMH, cTos0mamu. OOt MHOXKHUTENb CTpOKU. HyeBble U TUHEHHO
3aBUCHUMBIE CTPOKH, CTOJIOIIBI.

CaoiictBa onpenenuteneil. Onpenenuresp Kak cymma onpenenuteneil. ToxaecTBeHHOe
npeobpaszoBanue onpenenurens. CyMMa Mpou3BeIeHUI 3IEMEHTOB CTPOK M CTOJIOIOB Ha
anredpanveckoe JOMOIHEHUS APYTUX CTPOK, CTOJIOIOB.

. Cucrema NTMHEWHBIX ypaBHEHUN B MaTpU4YHO (hopMe U ee pelIeHrne ¢ TOMOIIbIO 00paTHOM

MaTpHUIBbI.

. Cucrembl TUHEIHBIX YpaBHEHUH ¢ kBaapaTHOU MaTpuliei. Dopmysl Kpamepa.

Panr kBamparHoii MmaTpuilbl. OnipeielieHue paHra MaTPUIlbl METOJIOM YKBUBAJICHTHBIX
npeoOpa3oBaHu.

. CymeCTBOBaHI/Ie 1 CAUHCTBCHHOCTL PCILICHUA O,I[HOPO,I[HOP'I CHCTEMBI JIMHEHHBIX ypaBHeHHﬁ.
. CymeCTBOBaHI/Ie U CAUHCTBCHHOCTL PCIICHUA HGOHHOpOHHOﬁ CHCTEMBI JIMHEHHBIX

ypaBHeHui, OPC.

. Onpez[eneHI/Ie BCKTOpa. KOJ'IJ'II/IHeapHOCTL. MOI[YJ'IB. PaBenctBo BCKTOPOB.

JIuneiinble nelictBus Haa BekTopamu. CyMMa BEKTOPOB U ee cBoicTBa. [IponsBenenue



BEKTOPA HA YHUCJIO U €r0 CBOMCTBA.

10.ITpoekiust BeKTOpa Ha BEKTOP, FTEOMETpUIECKU cMbICi. CBOMCTBO TMHEHHOCTH.

11.CkanspHoe npou3BeieHuE BEKTOPOB U €T0 CBONCTBA.

12.Pa3noxxeHne BeKTOpa B IeKapTOBOM Oasuce. JlekapToBa cucTeMa KOOPAUHAT U IeKapTOB
6a3uc. PaBeHCTBO BEKTOPOB B JIEKapTOBOM Oa3uce. ' eoMeTpuyecKmii CMbICT KOMITIOHEHTOB.

13./leiicTBUs Ha/X BEKTOpaMH B JieKapTOoBOM Oasuce. CloxeHue, BBIMUTaHUe, YMHOKEHUE Ha
ckajrip. CKallsipHOE NIPOU3BEICHHUE.

14 Hanpagnstoluiye KOCUHYChl BEKTOPOB. YTOJI MEK/y BEKTOpaMH. Y CIIOBHE NapauIeIbHOCTU
U NEPIEeHIUKYIIPHOCTU. PaccTossHUE MeX /1y JaHHBIMU TOUYKaMH.

15.1Ipsmas Ha MIIOCKOCTH 1€KapTOBBIX KOOpAUHAT. DOpMbI ypaBHEHUS NPSAMOUN. YTOJI MEKITY

psAMBIMU. PaccTosiHue OT TOYKH 10 PSMOMU.
16.1TnockocTh B JeKapTOBBIX KoopanHaTax. O01ee ypaBHEHHE IIJIOCKOCTH. Y paBHEHHUS

IJIOCKOCTH IPOXOIAIIEH Yepe3 TOUKY U 4epe3 TPU TOUKHU. PacCTosiHUE OT TOYKHU A0 MIIOCKOCTH.

17.11psamas B nekapToBbIX KoopauHaTax. KaHoHMUYecKue ypaBHEHUs NpsIMOM. Y paBHEHUE
psIMOM 1O IBYM To4KaM. [lapameTpudeckue ypaBHEHMUS.

18.JIuanu BTOporo nopsiaka. Oomiee ypaBHEHHE JIMHUI BTOPOTO MOPSI/IKA.

19.0kpy>xHOCTS, 37UTHIIC, THIIEpOOIa, Mapadona. X kaHOHWYeCKHne ypaBHEHNH,
napaMeTpru4ecKue ypaBHEHUs], IpaduKu KpUBBIX.

Ikzamen

Kpurtepun ouenuBanusi (KoHTpobHBIE BONIPOCHI - JK3aMEH)

Ouenka Kpurtepun onennBanus

BBICTABIIICTCSI, KOTJ]a CTYJIEHT TJTyOOKO M MPOYHO YCBOUJI BECH

MPOTPaMMHBIN MaTepHall, NCYEPIIBIBAOIIIE, ITOCIEI0BATEILHO, TPAMOTHO U

JIOTUYECKH CTPOMHO €ro M3JIaraer, He 3aTPyIHIETCA C OTBETOM IIpU
BHUJIOM3MEHEHHUH 33/1aHNs, CBOOOJIHO CIPABISETCS C CUTYallMOHHBIMU
3aJJaHUSIMU, IPABUIILHO 0OOCHOBBIBAET MPUHSATHIEC PELLICHUS, YMEET

OTJIMYHO

CaMOCTOSITEIIbHO 000011aTh M M3J1araTb MaTepua, He JOMycKas OmHOOK.

BBICTABJISIETCS, €CJIA CTYJIEHT TBEPJ0 3HAET MPOrPAMMHBIN MaTepHal,
IPaMOTHO U MO CYIIECTBY U3JIaraeT €ro, He JOMyCKaeT CYIUIECTBEHHBIX

XOpOIIO HETOYHOCTEW B OTBETE HA BOMPOC, MOXKET IPABUIILHO MPUMEHSTh
TEOPETUUECKHE MOJIOKEHHS U BIaIeeT HEOOXOAUMBIMUA YMEHHUSIMH U
HaBbIKaMU MpU aHalIu3e UHGOpMaluu

BBICTABJIACTCA B TOM CJIy4dac, IIpyu KOTOPOM CTYACHT OCBOUII TOJIBKO
OCHOBHOH MaT€purail, HO HE 3HACT OTACIIbHBIX ,I[GTaJ'IGfI, JAO0ITyCKacT
YAOBJICTBOPUTCIIBHO HETOYHOCTH, HEJOCTATOYHO ITPABUJIBHBIC (bOpMy.TIHpOBKI/I, Hapymact
IMOCJICA0OBATCIIbHOCTE B U3JIOKCHUU IIPOrpaMMHOI'0 MaT€puralia u
HCIIBITBIBACT 3aTPYAHCHUS B BBITIOJIHCHUHN aHAJIM3a I/IH(bOpMaI_[I/II/I.

BBICTABJIACTCA CTYACHTY, B OTBETC KOTOPOI'O 06Hapy>KI/IJ'II/ICB CYHICCTBCHHBIC

HCEYAOBJICTBOPHUTCIILHO npo6enL1 B 3HAHHWHW OCHOBHOI'O COACPIKAHNA yqe6H0171 IIporpaMmbl
JUCHUITIIIMHBI 1 / uan HCYMCHUC UCIIOJIb30BATh IOJTYYCHHBIC 3HAHUA.

Tunossbie 3aganus (KoHTpoIbHBIE BONPOCHI - JK3aMeH) ISl OLeHKHA C()OPMUPOBAHHOCTH

komnereHun YK-1 (CrnocoGeH ocymiecTBIsATh MOUCK, KpUTUUECKUN aHATIU3 ¥ CUHTE3 HH(pOpMaIny,

MIPUMCHSTH CHCTEMHBIM ITOIXO01 IJIsI peHiCHUs MOCTABJIICHHBIX 321,[[21‘{)

1. dykmK, X CBOWCTBA, MPUMEPBI, 0COOEHHOCTH IPahUKOB.
2. DneMeHTapHble QYHKINHU U UX I'padUKu.
3. IlocnenoBaTenbHOCTD, MpeAe MOcae0BaTeIbHOCTH. TeopeMsl o mpeaene



©oNo A

nociuenoBarenbHOCTU. 4. HenpepriBHBIE (DYHKIMH, HX CBOHCTBA.

[Tonsarue npousBoaHo# u quddepennnana GyHKIUN OJHON ITEPEMEHHOM.

@®opMyIIbl TPOU3BOAHBIX CYMMBI, IPOU3BEICHHS, YACTHOTO, CIIOKHON (PYHKLIUH.
Tabnuia mpon3BOIHBIX.

[TpousBoansie U U GepeHIaIbl BEICIINX TOPSIKOB.

DkcrpeManbHble 3HaYeHHus GyHKuuu. [IpaBuia rccnenoBanus GyHKIUN HA SKCTPEMYM.
. BeprukanbHble, HAKJIOHHBIC ¥ TOPU30HTAIEHBIE ACUMIITOTHI.

10 [TepBooOpasnas Gpynkuuu. OOmuii B ceMelicTBa IepBOOOpPa3HBIX.
11.HeomnpeneneHHbli HHTETpal U €r0 CBONCTBA.

12.Tabnuira OCHOBHBIX HHTETPAJIOB.

13.MeToa UHTETPUPOBAHUS IO YACTSIM.

14.Meron 3aMeHbI IEPEMEHHOM.

15.3amauu, npuBOASIIKE K TOHITUIO OTIPEICTICHHOTO UHTETpaa.
16.0mpeneneHHBIH MHTErPANT KaK MPeeNl MHTETPaTbHBIX CYMM.
17.CBoiicTBa oIpeneIeHHOro HHTerpaa.

18.®opmyna Herorona — JleiOnuma.

TunoBbie 3a1anus (KoHTpoJIbHBIE BONPOCHI - JK3aMeH) I OlleHKH C()OPMUPOBAHHOCTH
komnetenuuu [1KP-4 (Ciocoben ocBanBaTh U aHAIM3UPOBATh 0A30BbIE HAYYHO-TEOPETHUECCKUE

MMpEACTAaBJICHUA O CYIIHOCTHU, 3aKOHOMCPHOCTAX, IIPUHIOUIIAX U 0COOCHHOCTSAX SBJICHMI U IMponeccoB B

MpeIMETHOM 00J1acTH)

1.

N

CoNo O~

Brruncnenue miomnaaei miockux GUryp B 1€KapTOBBIX KOOPAMHATAX.

Brruncnenue odbemMa Tesa mo miomasaM napaieTbHeIX ceueHui. Berancnenue oobema tena
BpaleHU.

HecoOcTBeHHbIe HHTErpAJIbI.

UucnoBol psijl, €ero 4yacTU4Hble CyMMbI. CXOIdIIuecs U pacxoadiuecs psaasl. [Ipumepsi.
['eomeTpuueckas nmporpeccus.

HeoOxoaumeiil mpu3Hak cXoauMOCTd. ["apMOHUYECKU PsiI.

Crno)xeHHe psIoB 1 YMHOKEHHE psijia Ha YHUCIIO.

[IpusHak cpaBHEHUS PSAIOB C MOJOKUTEILHBIMU YWICHAMH.

. [Ipusnaku amambepa u Komm.

10 CrerneHHbIe PABI, UX 00JIaCTh CXOAMMOCTH.

11.Psan Teiinopa. Paznoxenue GyHKIHIMA , COS , Sin X € X X B psaj Teinopa.
12 Matpuiisl. OnipefieIuTeNu U uX CBOMCTBA.

13.Pemenue nuHelHbIX cucteM 1o ¢popmyiam Kpamepa u meromom ["aycca.
14.BekTopsl. JIuHEHBIC OnIepaliny HaJl BEKTOPAMH.

15.ba3uc Ha MIOCKOCTU U B IPOCTPAHCTBE.

16.CkansipHO€ TPOU3BEICHUE BEKTOPOB.

17.IIpsimast Ha TTIOCKOCTH.

18.KpuBbie BTOPOTO NOPSAKA: OKPYKHOCTB; SJUIHIIC; THIepOoa; mapadoia.
19.I1psmas 1 MIOCKOCTH B IPOCTPAHCTBE.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecnedeHne JUCHUIIIMHBI (MOLYJIs1)

OcHoBHas nuTeparypa:

1. BoromonoB H. B. Marematuka. 3agauu ¢ pemenusimu B 2 4. Yacts 1 / boromonos H. B. - 2-e u3n. ;
uchp. u joi. - Mocksa : FOpaiit, 2022. - 439 c. - (Beiciee o6pazoBanue). - URL:
https://urait.ru/bcode/490684 (nara obpamenus: 05.01.2022). - ISBN 978-5-534-07535-9 : 1329.00. -
Texct : anextponnsrii // ObC "FOpait"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=789187&idb=0.



2. boromoznoB H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yacts 2 / boromonos H. B. - 2-e u3n. ;
uchp. u got. - Mocksa : FOpaiir, 2022. - 320 c. - (Beiciiee oopazoBanue). - URL:
https://urait.ru/bcode/490686 (nara obpamenus: 05.01.2022). - ISBN 978-5-534-07533-5 : 999.00. -
Texct : anextponnsrii // ObC "FOpait"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=787980&idb=0.

3. lllumager B. C. Beicmias matemaruka : yaeoHoe mocooue / B. C. lllunayes. - 8-e usn. ; mep. u J01I. -
Mockaga : FOpaiir, 2022. - 447 c. - (Bsicmee o6pazoBanue). - URL: https://urait.ru/bcode/488662 (nara
obpamenust: 14.08.2022). - ISBN 978-5-534-12319-7 : 1369.00. - Tekcrt : anekrponnsiii // 36C
"FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=819438&idb=0.

4. Byrpos f. C. Beiciias marematuka B 3 1. T. 1. luddepennmansHoe 1 HHTETpaabHOE HCYUCICHHE B 2
kH. Knwra 1 : yueOnuk / 1. C. byrpos, C. M. Hukonbckwuii. - 7-¢ u3a. - Mocksa : FOpaiit, 2022. - 253 c. -
(Beicmiee oopazoBanme). - URL: https://urait.ru/bcode/491315 (nara obpamenus: 14.08.2022). - ISBN
978-5-534-02148-6 : 839.00. - Tekcr : anmexkrponHstii // DbC "HOpaiit"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=821089&idb=0.

5. byrpos . C. Beiciias maremaruka B 3 1. T. 1. luddepenunanbHoe U UHTETpajibHOE UCUUCIIEHUE B 2
kH. Knwura 2 : yuebnuk / 4. C. bByrpos, C. M. Hukonbckuii. - 7-e u3a. - Mocksa : FOpaiit, 2022. - 246 c. -
(Beicmree obpasoBanue). - URL: https://urait.ru/bcode/491316 (nata oopamenus: 14.08.2022). - ISBN
978-5-534-02150-9 : 819.00. - Tekcr : anmexkrponHstii // DbC "HOpaiit"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=817598&idb=0.

6. Mauymuc B. B. Beiciirast matematuka / Mauynuc B. B. - 5-e u3zn. ; nep. u gom. - Mocksa : FOpaiir,
2022. - 306 c. - (Bwicmiee oOpazoBanue). - URL: https://urait.ru/bcode/491078 (nata obOpameHus:
05.01.2022). - ISBN 978-5-534-01277-4 : 779.00. - Tekcr : anexrponnsiii / DBC "FOpaiit"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=788062&idb=0.

JlononHUTENbHAS TUTEPATYpa!

1. PxxeBckuii Cepreit Bnagumuposud. Beiciias maremarnka : Y4ueonuk. - Mocksa : OOO "Hay4uno-
m3narenbekuit ieHtp MHOPA-M", 2018. - 814 c. - BO - bakanaBpuar. - ISBN 978-5-16-107481-7.,
https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=625937&idb=0.

2. JIypse Unna I'puropseBna. Breiciias matemartuka. [Ipaktukym : YaueOHoe mocodue /
Kanununrpaackuii rocyjapcTBeHHBIN TeXHUUECKUN yHUBepcUTeT, HayuHo-Texnuueckast Onbaunoreka. -
Mocksa : By3oBckuit yueonuk, 2017. - 160 c. - BO - bakanaBpuar. - ISBN 978-5-9558-0281-7. - ISBN
978-5-16-100262-9. - ISBN 978-5-16-006215-0., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=595906&idb=0.

[Iporpammuoe obecnieuenne u MHTepHET-pecypchl (B COOTBETCTBUU C COJCPKAHUEM AUCIUIUINHBI):

Jlunien3suonHoe nporpammHoe obdecnieduenue: OnepannonHas cucrema Windows.
JIunensnoHHoe nporpammHoe ooecrneuenue: Microsoft Office.

HpO(I)eCCI/IOHaJ'ILHHe 0a3bl JaHHBIX U I/IH(I)OpMaLII/IOHHLIe CIIPaBOYHBIC CUCTECMbI

Poccuiickuit uanexc Hayunoro nuruposanus (PUHL), nnardopma Elibrary: HanmonansHas
nH(pOpMallMOHHO-aHAIUTHYECKas cucTeMa. Azpec noctyna: http://elibrary.ru/project risc.asp

CBO60,Z[HO pacnpocCcTpaHiICMOC IMPOrpaMMHOC obecrnieucHue:



nporpammuoe obecnieuenne LibreOffice;
nporpaMMmHoe obecrieueHue Yandex Browser;

DNEeKTPOHHBIC OMOTUOTEYHBIC CUCTEMBI M OMOIMOTEKH:

DnextpoHHas oubnuoreunas cucrema "Jlanp" https://e.lanbook.com/

DnektponHas oubnuoreunas cucrema "Koncynsrant cryaenrta’ http://www.studentlibrary.ru/
DnekrponHas oubmuoreunas cucrema "FOpaitt"http://www.urait.ru/ebs

DnekTpoHHas oubnuoTeuHas cuctema "Znanium" http://znanium.com/
DneKTpoHHO-0MbIMoTeyHas cucreMa YHuBepcurerckas oundamnoreka ONLINE http://biblioclub.ru/
®ynnamenTansHas oudaroreka HHI'Y www.lib.unn.ru/

Caiit oubmmorexku Ap3amacckoro ¢pmmana HHI'Y. — Anpec noctyna: lib.arz.unn.ru

Pecypc «MaccoBbie oTKpbITBIE OHJIAaWH-Kypchl Hikeropoackoro yausepcuteta um. H.W. Jlo6aueBckoroy
https://mooc.unn.ru/

[Topran «CoBpeMenHas nudposast ooOpazoBareiabHas cpena Poccuiickoit deneparum
https://online.edu.ru/public/promo

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre JUCHMIUTUHBI (MOYJIA)

VY4eOHble ayaUTOpPUM JI MPOBENEHUS YYEOHBIX 3aHITHHA, MPEAyCMOTPEHHBIX O0Opa3oBaTelbHOU
MPOrpaMMOl, OCHAIIEHbl MYJIbTUMEIUNHBIM O0OpPYJOBaHHEM (MPOEKTOP, AKPaH), TEXHUYECKUMU
cpeacTBaMu  OOydeHHs, KOMIIbIOTEpaMH, CHEIHaJIU3UPOBAHHBIM  00OpYyJOBaHUEM: MPOEKTOp,
MHTEPAaKTUBHAS JI0CKa

[Tomemienus uis caMOCTOATENbHONU pabOThl 00yYalONIMXCS OCHAIIEHbl KOMITBIOTEPHOM TEXHHKOH ¢
BO3MOXKHOCTBIO TOJAKIIOUeHHs K ceth "MHTepHer" um oOecmedeHbl OCTYIIOM B 3JEKTPOHHYIO
nH(pOpPMaAITMOHHO-00pa30BaATENBHYIO CPEY.

[Iporpamma coctaBieHa B cootBerctBuHM ¢ TpeboBanusiMu OC HHI'Y mo mampasnenuto 44.03.01 -
[legarornueckoe obpazoBaHueE.

ABTOp(BI): ATpomenko CBeTiana ACKOJIb0BHA, KaHAUIAT MeJarOrHYeCKUX HayK, JOLCHT
MuponoBa Cerniana BiaguMupoBHa, KaHIUAAT MEIarOrMYECKUX HAYK, JOIICHT.

3aBenyromuit kadenpoit: @posos MBan BasieHTHHOBHY, JOKTOP NEAAroruyeckux HayK.

[Iporpamma ogo0OpeHa Ha 3aceJaHuU MeToandecKor koMuccuu oT 24.05.23, mpotokoi Ne 5.



