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AHHOTaUs

HNucrunmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crnenuanbHocTH 20.03.01 «TexHochepHas Oe30macHOCTbY HaMpaBiICHHOCTH «VHXWHUPUHT H
U poBU3aIsa cucTeM oOecredyeHuss 0e30MacHOCTH TexHOChephbl». JMCIUIITNHA peann3yeTcs
kadeapoi «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «CnocoGeH oCyIIecTBIsATh MOUCK, KPUTHUCCKUN aHAIM3 U CHHTE3 MH(GOpMAaIUH,
MPUMEHSTh CUCTEMHBIN TIOJIXOJ] JIISl PEIICHHSI TOCTABICHHBIX 337129

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUsS, UCXOJ U3 JEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIMXCS
PECYPCOB U OTPaHUYCHUI»

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBA€T  KPYr  BOMPOCOB,  CBS3aHHBIX  C
mubdepeHIMaTbHBIM M UHTETPAIbHBIM UCUHUCIICHUEM, TEOpHUEW MpeAesioB U PSAOB U HX
MPUMEHEHHUEM.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTPUBAET cCienyrolmue (GopMbl OpraHuU3aliu
y4eOHOTO TIpolecca: JeKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuarowe2ocs.

[IporpamMmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyI0eMKOCTh OCBOCHUS JUCIUILIMHBI COCTaBIsET 8 3a4eTHBIX enuHull, 288
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HAyKe U MPAKTUYECKOU NeSTEIIbHOCTH B U30paHHON CHEUAIbHOCTH;

— (dopMHpOBaHKE Y CTY/ICHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIIMPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMHU WM WX YacTaMHU. KOMIEeTeHIIMU U UHIUKATOPbI UX JOCTUKEHUS MPUBEACHHI B

Tabimuue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus Kon u
p A Ko u HanMeHoBaHMe WHINKATOPA JOCTHKEHUS
(rpymma) HaMCHOBAaHHE KOMIIETEHIIHH
KOMITETCHITHT KOMITCTCHIINH

YK-1 Cniocoben
OCYILIECTBJIATH VYK-1.3.2 3HaTh METOJIMKH CUCTEMHOTO MOIX0/1a IS
MOHUCK, KPUTUYECKUH | pelIeHHs] TOCTABJICHHBIX 33]a4

Vinsencalsibe | A3 1 CHHTES VYK-1.Y.2 ymeTb OCylecTBIsATh KPUTUUECKUI aHATIU3

KOMHG’[I‘)GHIII/II/I uH(popmanuu, Y CUHTE3 HHPOpMAIUH, TOJTYISHHON U3 pa3HbIX
MIPUMEHSATD HWCTOYHHUKOB, ISl pEIICHUS TTOCTaBICHHBIX 33]1a4
cucteMHbiii noaxon | YK-1.B.2 BnageTs HaBbIKaMHM CHCTEMHOTO MOJIX0/1a
JUTS petieHust JUTSL peIIeHUs MMOCTaBJICHHBIX 3a/1a4
MOCTABJICHHBIX 3a7a4
YK-2 Cnocoben
OIPEEIIATS K VYK-2.3.1 3HaTh BUIBI PECYPCOB U OTPAaHUUYCHUS IS
3a):1{3aq s aMKEE(yr pelIeHUs TOCTaBIEHHBIX 3a7a4
HOCTaBHI;HHOﬁ — VYK-2.V.1 ymeTs mpoBOJIUTH aHATU3 MMOCTABIEHHOMN
1 BEIGHpATS e u GopMyIupoBaTh 3a/1a4M, KOTOPhIE
OTTHMANBHELE HEO0OXOMMO PEIIUTh JJIS €€ JOCTHKECHHUS

YHuBepcaibHble VK-2.V.3 ymeTp BbIABUTATh aIbTEPHATUBHBIC
CITOCOOBI UX

KOMITETCHIIH CIIICHIS, HCXO/S H3 BAapUAHTHI JICUCTBUH C IIEJIbIO BEIOOPA ONTUMAIIBHBIX
EeﬁCTB ’mnx Croco0O0B pelIeHus 3a7a4, B TOM YHCIIE C IOMOIIBIO
. aBOByL:E HODM U(POBBIX CPEICTB
I/Ill\j/IGIOIIII/IXCSI PM, VK-2.B.2 Bnaseth HaBbIKaMU BHIOOpA ONMTUMATBHOTO

CCYDCOB I crioco0a pelieHus 3a1a4 ¢ y4eTOM UMEIOLUXCSI

peeyb . YCJIOBHI, pECYPCOB Y OrPAHUYEHUI
OTpaHUYCHUN

2. Mecro nuctutuiiHbEL B cTpykType OI1
JucnunnuHa He Oa3upyeTcs Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
M3YYEHUH B BBICIICH IIKOJIE KAKUX -TM0O0 TUCIIUTLIINH.
3HaHUs, TMOJYYECHHbIE NPH M3YYEHUHM Marepuaia JaHHOW IJUCHUIUIMHBI, MMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUTLIAH:
Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTUYECKAsi CTATUCTUKA

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BHIOB Y4eOHOM
paboThI 1O TUCIUILINHE (M paclpeieleHue 3TOH TPYA0EMKOCTH 0 CeMecTpaMm) MpeICTaBICHbI B
Tabuie 2.




Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHbI

B yueGHoi paboTs! Beero TpynoeMKOCTb 10 ceMecTpam
Nel Ne2
1 2 3 4

Oowan mpyooemKocmsp OuCYUNJIUHDL, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 136 68 68
B TOM YHCIJIE:

nexuu (JI), (gac) 68 34 34

npaktudyeckue/cemunapckue 3anarus  (I13), 34

68 34

(gac)

naboparopusie padbotsl (JIP), (dac)

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 108 54 54
CamocmoamenvHnas paboma, Bcero (4ac) 44 22 22
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.

9K3.,

madd. 3ager, sk3amen (3auer, Judd. 3aug, OK3.
DK3.*%*) 3.

4. CopepxaHue JUCIUTITMHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHIaM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U KX TPYIOEMKOCTh MPUBEICHBI B TaOIHUIE 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pasnenbl, TeMbI JUCIUILIMHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (gac) | (gac)
Cewmectp 1
Paznen 1. Teopus npenenon 6 8 8
Pasnen 2. luddepeniinaibHOe HCYUCICHUES 12 12 7
Pazgen 3. MHTerpanbHoe UCUUCTICHUE 16 12 7
Htoro B cemecTpe 34 34 22
Cemectp 2

Paznen 4. OyHKUUU HECKOJIBKUX MEPEMEHHBIX 10 8 8
Paznen 5. luddepennnanpabie ypaBHEHUS 8 12 7
Paznen 6. Paanr 16 14 7
Hroro B cemectpe: 34 34 22
Hroro 68 68 0 0 44

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yuiei
poeCCHOHATIBHON 1€ TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIHOHHBIX 3aHSATUH.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO MUK

Howmep paznena HasBanue u cogepkaHue pa3ziesioB U TEM JICKIMOHHBIX 3aHATHI
1 Tema 1.1. OcHOBHBIE 351eMeHTapHbIe QyHKINU. YHCIIOBBIE MHOKECTBA.
(2gac)




Tema 1.2. Ilpenen pyHKUINU PH HEOTPAHUICHHOM POCTE apPTryMEHTA.
TeopeMsl o nipegenax. (2 yaca)

Tema 1.3. Ilpenen ¢ynkuuu B Touke. HempepblBHOCTH. 3aMeyaTellbHBIC
npezaensl (2 gaca)

Tema 2.1. Onpenenenue npousBogHoi. Ee reomeTpudeckuii u
MEXaHWYECKHUI cMbICi. Tabmuia mporu3BOIHBIX, YacTh 1. (2 gaca)

Tewma 2.2. IlpaBuna nuddepenumpoBanus. [IponsBogHas CIOKHON
GbyHKIIUY, Tpou3BOIHASL 00paTHOU GyHKIMH. Tabmuia mpon3BOIHbIX,
yacTh 2 (2 yaca).

Tewma 2.3. IIpon3BoaHBIC BRICIINX MOPSAKOB. TeopeMbl 0
muddepeHmpyemMbx QyHKIuUAX. (2 yaca)

Tewma 2.4. TIlpauno Jlonuransa. @opmyna Teitnopa. (2 gaca)

Tema 2.5. luddepenuman ¢pynkuun nepsoro nopsiaka. Auddepennnanst
BBICIIUX MOPSAIKOB. (2 yaca)

Tema 2.6. MccnenoBanue GyHKIUN C TOMOIIBIO MPOU3BOIHBIX (2 yaca)

Tewma 3.1. IlepBooOpa3nas. Heonpenenennsiii uaTerpan. CBoicTBa
HEONpeIeNIEHHOTo nHTerpaa (2 yaca)

Tewma 3.2. Tabnuma uaTerpanoB. MeTo | 3aHECEHHSI IO 3HAK
muddepennmana. Meron 3aMeHBI IEpEeMEHHON UHTETpUpoBaHus (2 yaca)

Tema 3.3. aTerpupoBanue no yactsaM. MiHTerpupoBaHue paiuoHaaIbHbIX
BBIpaKCHHH. (2 Jaca)

Tewma 3.4. InTerpupoBaHue TPUTOHOMETPUUYECKUX BhIpaKeHUH (2 yaca)

Tema 3.5. Onpenenennsiit unrerpan. OnpeneneHue U cBoicTBa. (2 yaca)

Tewma 3.6. aTerpan ¢ nepeMeHHbIM BepxHUM mpeaenom. Gopmyna
Hrrotona- Jleitbnuna (2 yaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAJIBI (2 Yaca)

Tema 3.8. Ilpunoxenus onpeaeseHHOro HHTerpana (2 Jaca)

Tema 4.1 OyHKIMSA HECKOIBKUX NIepeMeHHbIX. OCHOBHbIE TOHSTHS.
HenpepriBHOCTS. (2 vaca)

Tewma 4.2. luddepennupoBanue GyHKIIUT HECKOJIBKUX MIEPEMEHHBIX.
(Yactubie npousBoanbie. Juddepeniuman. [IpouzBoaHas cioxxHON
¢dbynkuun. YacTHbie MPOU3BOIHBIE BRICIINX TOpsAakoB. @opmyrna Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOJIBKUX NIEPEeMEHHBIX. (4 yaca)

Tema 5.1. luddepennmanbapie ypaBHeHHS iepBoro nopsiaka. OCHOBHBIE
noHsaTus. {uddepennnanbable ypaBHEHUS C pa3aeNsIOIIUMUCS
nepemeHHbIME. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

. JIuneiiabie mudGepeHabHbIC YPAaBHEHUS ITEPBOTO MOPSIKA.
VYpasuenne bepuymmm. uddepennnanbabie ypaBHEHUS BBICIINX
TTOPSIIKOB, JIOMTYCKAIOIINE MMOHMKEHUE TTopsiKa. (2 yaca)

Tewma 5.3. Jluneitasie ogHOpOAHBIE AU dEepeHITnaTbHbIC YPaBHEHHUS C
MOCTOSIHHBIME KO3 uninentamu. JInHeitHbIe HEOJTHOPOIHBIE
nuddepeHIranbHble YpaBHEHUS BBICIINX MOPSIIKOB. (2 daca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpeienenus. Psbl ¢
MOJIOKUTETBHBIME uiieHaMu. [Tpu3naku JlanmamGepa u Komm (2 gaca)




Tema 6.2. HeoOxonumblit npusHak. [Ipu3znaku cpaBHeHus. IHTerpanbHbIi
npusHak Komm. (2 yaca)

Tema 6.3. 3HakonepeMeHHbIE psbl. AOCONIOTHAS U YCIIOBHASL CXOAMMOCTH
CaoiicTBa abcomoTHO cxoasmuxcs psanoB. [Ipuznak JleiiOnuma (2 vaca).

Tema 6.4. ®ynkunoHanbHbIe psaasl. O0MacTh cXoAUMOCTH. PaBHOMEpHas
cxoaumocts. Ctenennsle psasl. MaTepBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX PsJIOB (2 yaca)

Tema 6.6. Psiawt Telinopa u Makiiopena (2 vaca)

Tewma 6.7. Psg @ypbe nepuoaundeckoit GpyHKIuM (2 yaca)

Tema 6.8. Psg @ypbe yeTHOH U HeUeTHOU (DYHKIUU (2 Yaca)

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh MIPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 aux
Ne
Tpynoem | mpakTuue
Ne Templ MpakTU4ECKUX @OpMBI IPAKTUYECKUX N paszaena
. N -KOCTb, CKOH
/1 3aHATHH 3aHATHH JIMCLIHUII-
(gac) MOJITOTOB
JINHBI
KH, (Jac)
Cemectp 1
[Ipenens
paIMOHAITLHBIX
1 BBIPOKCHHUI HA Pewmenue 3amau 4 1
0ECKOHEUYHOCTH U B
TOUKE.
DKBUBAJICHTHEIE
2 OECKOHEUHO MaJIbIE. Pemenne 3amau 4 1
Yuco e.
IIpousBoaHEIE.
3 [IpaBuna Pemenue 3amau 4 2
T depeHIIMpOBaHMS
IIpousBogHas clOKHOMU
4 P ﬂ Pemenne 3amau 8 2
byHKIUN
TabnuuHoe
5 Pemenne 3amau 2 3
WHTETPUPOBAHUE
Brecenue oz 3Hak
6 a Pemenue 3amau 2 3
nuddepenimana
3aMeHa IEPEMEHHOM.
7 | UHTETpHpOBaHHE TIO Pemenue 3anau 4 3
4acTIM
WHTterpupoBanue
8 panroHaIbHBIX Pemenue 3amau 4 3
byHKIMMA
2 cemecTp
9 YacTHble TPOU3BOJHBIE Pemenue 3amau 2 4
YacTHEIE IPOU3BOIHEIE
10 p A Pemenue 3amau 2 4
BBICIIIUX TMOPSAKOB




11

DKCTpeMyM (PYHKITUH
HECKOJIBKUX

IEPEMEHHBIX

Pemenue 3amau

12

Pemenue
nuddepeHImaIbHBIX
YpaBHEHUH [IEPBOTO
nopsiaka. Oomue u
YaCTHBIC PEIICHUS.
Astonomusie 1Y, IV ¢
pa3elieHHBIMH U C
pa3eSOIUMHUCS
TIEPEMECHHBIMU

Pemenue 3amau

13

Pemmennie oqHOPOIHBIX
JY nepBoro nopsiaka u
Y koTopbie MOXHO
IIPUBECTH K
OJIHOPOJHBIM

Pemrenue 3amgau

14

JIuneitnbie
nuddepeHnraIbHbIC
YpaBHEHUS TIEPBOTO
nopsika. YpaBHEHUs
bepryimn

Pemenue 3agau

15

Huddepennmanbpabie
YPaBHEHHUS B MOJIHBIX
nuddepeHmanax.
WHTerpupyromuii
MHO>KUTENb.

Pemenue 3agau

16

Huddepennmanpubie
yYpaBHEHUS BBICIIHX
HOPSIIKOB,
JIOIyCKAaoIue
MOHMKECHHUE TTOPSIKA

Pemenue 3agau

17

JInnelinble
HEOJHOPOIHEIE

Qg depeHImaIbHbIe
yYpaBHEHHS C
HOCTOSIHHBIMU
Koa(dumeHTaMu

Pemenue 3agau

18

Psanp1 ¢
MOJIOKUTETHHBIMH
yneHamu. [IpuzHaku
Hanamb6epa u Ko

Pemenue 3amau

19

Psner ¢
MOJIOKUTENBHBIMHA
qJIEHAMHU U
3HAKOIEPEMEHHBIE
psanel. HeoOxoaumbrit
MPU3HAK U MPU3HAKU
CpaBHEHUS.

Pemenue 3amau

20

CreneHHbIe Psibl

Pemenue 3amau

21

Psanawr Teitnopa u
Maxknopena. Psbl

Pemenue 3amau




\ dyphbe.

Bcero: 68

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HanmenoBanne 1abopaTtopHbIX padboT

TpynoeMKocTsb,
(gac)

N3 Hux
MIPAaKTUYECKOU
HOJrOTOBKH,
(dac)

Ne
pasznena
JIACIIMIT

JINHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOThHI
Y4eOHbIM MJIAHOM HE IPESyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Buner caMocTosTennbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bun camocrostensHoi paboTh BSIZEO’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia
16 8 8
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 12 5 5
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KontposbHble paboTsl 3a04HHKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU
16 8 8
attecranuu (ITA)
Bcero: 44 22 22

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
VY4eOHO-MeToInYeCKHe MaTepHallbl JUIsl CaMOCTOSITEIbHON PabOThl OOYYaIOLIMXCSl yKa3aHbl B

mar. 7-11.

6. [lepeyeHb MEUATHBIX M YICKTPOHHBIX YICOHBIX U3aHUH
[lepeueHs meYaTHBIX U DJEKTPOHHBIX YU4EOHBIX U3/IaHUH TIpUBeieH B Tabmuile 8.
Tabmuna 8— [lepedeHb NMEYaTHBIX U DJICKTPOHHBIX YUCOHBIX M3IaHHMA

| Iludp/ |

bubnmorpaduyeckas ccpiika

| Konuuectso




URL aapec

OK3EMILISIPOB B

o6ubnuoreke
(kpome
AJIEKTPOHHBIX
IK3EMILISIPOB)
517 [Tuckynos H. C. luddepennmansaoe u 159
1134 HWHTErpajibHOE UcUuciIeHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [Tuckynos H.C. JluddepennuansHoe u 145
1134 MHTETpalbHOE UCUHCIIeHne: yueOHoe mocobue. T. 2 /
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennumanpaoe u 237
1134 UHTETpajbHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JJ1s1 CTyAeHTOB BTY30B M.: MuTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no kypcy 165
b50 MaTeMaTHYECKOT0 aHam3a: yaeoHoe mocooue / I'. H.
bepman. - 22-e uzn., nepepa0. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Briciias matematuka. Psaapl: yuebnoe nocodbue / HO. 167
I'96 A. I'ycman, C. I1. [TomerTkusn, A. O. CmupHoB; C.-
[TetepO. roc. yH-T a9pOKOCM. TIPUOOPOCTPOCHHUSI. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. | ®uxtenronsn I'.M. OCHOBBI MATEMATUYECKOTO 9BC Jlaus
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
JIanp, 2015.- 448c.
https://e.lanbook. | ®uxtenronsn I'.M. OCHOBBI MATEMATUYECKOTO OBC Jlaus
com/book/411 | ananuza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanw, 2008. - 464c.
https://e.lanbook. | C6opHuK 3ama4 10 MaTeMaTHYECKOMY aHanu3y. Tom ObC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHoCTh. uddhepeHupyeMocTsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COopHuK 3a/1a4 10 MaTeMaTUYecKoMy aHainzy. Tom ObC Jlanp
https://e.lanbook. | 2. MuTerpanst. Psasr: yue6. mocobue / JIJI.
com/book/2227 | Kynpsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | banmuu K.B. Marematndeckuii ananu3s. / K.B. ObC Jlanb
om/book/74580 | banaun, B.H. Banuisikos, A.B. Pykocyes. - M.:
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MaTeMaTHYECKOTO ObC Jlanb
om/book/2660 | ananuza. / A.®. bepmanr, U.I'. Apamanoswuu. - CII6.:
Jlans, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu mo MareMaTH4EeCKOMY aHAIH3Y. - 3bC Jlanb
om/book/72002 | M.: ®uszmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MaTteMaTu4ecKkuil aHaau3 B 3a1a4ax U OBC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3nobuna, JI.H. [Tocunensckas.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtrueckuii ananus. / E. B. ObC Jlanb

com/book/147557

Bypkoga, O. A. lllymepuna. - Kpacnospck: Cubl'y
nM. akagemuka M. @. PemeTnéna, 2018. - 128 c.
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YK 517.9 3unrep A.A., Makapoa M.B. Jluddepennuansabie 100
ypaBHeHH: yueb. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:.I'VAII, 2014.- 56c¢.

YIAK 517.9 Makaposa M.B., ITombrtkun C.I1. [Ipumenenue 50
b depeHIMaTbHBIX YPaBHEHUI ISl peIeHUs
NPUKIIAJHBIX 33/1a4: yued.-meToa. nocodue/ M.B.
Makapoga, C.I1. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.

https://e.lanbook. | Aradonos, C.A. {uddepenimanbHbie ypaBHEHUS / OBC Jlanp
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. MyparoBa. —
MI'TY um. H.D. bBaymana, 2004. (Cep. Maremarnka
B TEXHUYECKOM yHUBepcurere; Boin. VII).
https://e.lanbook. | JKa6xo, A. I1. TuddepeninansHbie ypaBHEHUS U OBC Jlanp
com/book/211928 | ycroitunBocTh: yueOnuk / A. I1. XKabko, E. /1.
Koruna, O. H. UnmxoBa. — Cankrt-IletepOypr: Jlans,
2022. — 320 c.

7. IlepeyeHb ANEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOAMMBIX MJii OCBOCHHS JUCIMILTUHBI
npuBezieH B Tabnuue 9.

Tabmuia 9 — IlepedyeHb SICKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB HH(DOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOoCCUICKUIT MaTeMAaTHIECKHIA TTOPTAI
http://mathhelpplanet.com/ Maremaruueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlanby

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMSI, HCIIOJIB3YeMOTO TIPU OCYIICCTBICHUN
00pa30oBaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTrPAMMHOTO OOecTieueHus pecTaBieH B Tadbmuie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne n/nn HanmenoBanue
1. Microsoft Windows

2. Microsoft Office

3. MathType

4., Wolfram Mathematica

8.2. IlepeueHp HH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

9BC «Jlaup»



http://www.math-net.ru/
http://e.lanbook.com/view

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [UII  OCYIIECTBIICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHYECKOM 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

2 | Ayauropust a7 IPaKTHUECKUX 3aHATHH

10. Omnenounble cpencTBa sl IPOBEACHUS IPOMEKYTOUYHOM aTTeCTallu
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS MPOBEACHUS TMPOMEXKYTOUHOH aTTeCTalllH
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Taosmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl POBEACHUS TPOMEKYTOUYHOHN aTTeCTaIlluu

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIMIA, KOTopasi mpuBecHa B Tabumie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BaThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakrepuctrka choOpMUPOBAHHBIX KOMIIETCHIIUN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyuaromuiicss TayOOKO U BCECTOPOHHE YCBOHJI MPOTPaMMHBIH
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUpasiCh HAa 3HAHWS OCHOBHOW W JIOTIOJIHUTEIBHOW JIUTEPATYpHI,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYUHBIE MOJIOKEHUS C MPAKTUYECKOM
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTelMaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOMIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, Onupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOM CIeUaTIN3uPOBAHHBIX TOHSITHH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
«y/IOBJIETBOPUTENILHOY» | JINTEPATYPBI;

«BAYTEHO» — JIONyCKaeT HeCYIEeCTBEHHbIE OMMOKN U HETOYHOCTH;
— UCHBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HaIpaBJICHUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

— cJ1abo apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMYyIUPOBaHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BJaJIeeT CUCTEMOM ClIelaIn3uPOBAHHBIX TOHITHA.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss He YCBOWJI 3HAUUTENBHOH YacTH I[POrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IIPAKTUYECKOM IPUMEHECHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBble KOHTPOJILHBIC 331aHUS HJIX HHbIE MAaTCPHAIIBL.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBlieHbl B Taduuie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

1. Beruuenuts npegen lim ———

x—oo X +2x—8

OTtBer: 3

-

2. Bwruucauts npeaen lim :‘_—_n

=3 &XT —/XTa

Oteer: 8/5

3. Bemuucnuts npeaen lim ———

x—oo &X7 TaX—a

Otser: 3/2
4. Beraucnuts npezen lim %
Ortser: - 5/7

5. Berumcauts npemen lim —

x—+oa Jx-—Tx+2
OTBeT: 0€CKOHEYHOCTH

6. Beramcnouts npegen lim ———

x—=—2 —xX-+2x+8
Otser: -3/6 =-1/2 )

7. Bbrumcnuth npegen lim ——

x—+pa  2x- +hx—12

OTBeT: 0€CKOHEYHOCTH

8. BoruucnuTs npeen lim -

OtBer: 7/6

. X —bBX
9. Beruucnuts npexpen lim ——

x—oo - —Tx+132

OTBer: 0€CKOHEYHOCTH

Ne [Tepedenn BOopocoB (3a1a4) I SK3aMeHa Kon

/o WHJIUKATOpa
Cemectp Nel

1. [Ipenen pynkuuu. Beraucnenue npenemnos. VK-1.V.2




10. Beraucnuts npenen lim

a3 |

X
I
A TOoRT &

OtBet: 8/5
Kakue n3 npeacTaBieHHBIX HUKE TIPEIEIIOB MOTYT OBITh BBIYMCIICHBI YK-1.B.2
METOJIOM JICJICHUSI Ha OOJIBIIYIO CTCTICHb TEPEMECHHBIX ?
. Ix :—53
lim
a) x—0 X°t+2Ix
. %" —4x—6
b) lim ———
x—3 2x"—Tx+3
. 3x’-4x—4
lim —
C) x—+oa ZX°—3x—12
. —x tx+ B
d) lim———
x—3 2x°—bx—3
I S S
lim ————
e) x—oo  IX“—Tx+2
Otser: a), C), €)
Kakas ¢pyHkuus Ha3pIBaeTCs HEMPEPHIBHON B TOUKE Xo? VK-2.V.3
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPePHIBHON B TOYKE X0, €CJIH
OHA ompeie/ieHa B HEKOTOPOH OKPECTHOCTH 3TOH TOYKHM X0 M
lim f(x) = f(x,)
X
Yemy paBHa cymMMa KOHEYHOTO YHclia OECKOHEYHO MajbIX (PYHKIIHiA? VK-2.V.3
O1Ber: CyMMa KOHEYHOI0 YHCJIa 0€CKOHEYHO MAJIBIX (PyHKIUIA —
3T0 PyHKIHMA OECKOHEYHO MaJIast
Teno nBuxercs no 3akoHy S(t) =5t +1. Uemy pasHa ckopocTs V(t) B YK-2.V.3
MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.
1) 6
2) 4
3) 10
4) 15
Otgert: 4)
1) BeruuciuTe Npou3BOAHYI0 QyHKIMHK ¥ = X~ + 4% VK-1.B.2

Orser: 2x + 4%In4

2) Bepno nu yrBepxaenue: «[Ipon3BoaHas CyMMbI IBYX
muddepeHnpyeMbIX GyHKINN paBHA CyMMe IMPOU3BOIHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpYMHTe.

OrtBer:
IIpaBuia pugpepeHuMpoOBaHUS MOTYT ObITh 3alIHCAHBI:

1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u'(X)xVv'(x)

3. (UX)-v(X))'=u"(X)-v(X)+u(x)-V'(X)




®opmyaa Ned kak pa3 u o3HauyaeT, uTo «IIpousBoaHAas CyMMBI IBYX
auddepenuupyembix QyHKIUI paBHA CyMMe NIPOM3BOAHBIX 3THX
GyHKIM».

=

1) BsruuciuTe Npou3BOAHYI0 GYHKIMH ¥ = X~ - 4% VK-1.B.2
OrBer:y = x - 4% (2 + xin4)
2) Bepuo mu yrBepxaenue: «[Ipon3BoaHas npou3BeICHHS ABYX

muddepeHurpyemMbIx GyHKIUI paBHA IPOU3BEACHUIO IIPOU3BOIHBIX

TuX QyHKIU». OTBET apryMeHTUpYITE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuia nudgepeHnnpoBanust MOTyT ObITh 3alIMCAHBI:

1. (C-u(x))'=C-u'(x)

2. (U(X)xv(x))'=u"(x)xVv'(x)

3. (U()v(x))=u"(x)-v(x)+u(x)-v'(x)

alal, ¢ uTxedwled—uix)vix

4. ('.":.'n' :I = ..,2 |:.'|.'
®opmyJia Ne3 —310 hopmyJia 1Jis1 BBIYMCICHUS TPOU3BOIHOM
npousBeleHus ABYX 1u(depeHunpyeMbIX pyHKIHI, OHA He
COOTBETCTBYET NPHBEJICHHOMY B YTBEP:KICHHH TEKCTY.

Haiinure popmyiy ¢ ommbOkoil. ApryMEHTHpPYHUTE CBOM OTBET. YK-2.V.3

1. (C-u(x))'=C-u'(x)

2. (U(X)xv(x))'=u"(x)xv'(x)

3. (U()v(x))=u'(x)-+V'(x)

ulxl, ; ulxlvlx)—ulx)vix

4. (.‘ﬂ:..l. :I = ;,2 I:.'L'
OTtger: ommbka B popmyJie Ne3. Ilo npaBuity nuddepeHunpoBaHus
npousBeaeHus AByX AupdepeHuupyembix GQyHKIHUIA NIPOU3BOAHANA
Npou3BeleHUs1 BbIYuc/siercs no gpopmy.ie:

(U()-v(x))"=u"(X)-v(x)+u(x)-v'(x)

[TpaBuna nuddepennmponanus. [IponzBoaHas cioXKHONW QYyHKINH. YK-2.V.1
3amanwue 1. YK-2.V.3

1) HaiimuTe npou3BoHy0 (PyHKIIMH
v =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 _2
—40sin(7 + 8x) + n (7x—8) ¢+
2) HazoBure kakoe-1u60 1upoBO€ CPEACTBO, IPUMEHUMOE IS

pereHust gaHHoOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI
AJIS1 pelieHusi aHHoi 3a1a4yn oTHOcuTcesa Wolfram Mathematica-




nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 60Jb110i HaOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 2.

1) HaiimuTe nmpou3BoaHyO (PyHKIHH
y = 5cos(5+ 2x) #In(5x— 2)
OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) » >

bx—-2

2) HazoBure kakoe-imu00 muppoBoe CpeacTBO, IPUMEHUMOE JIJIS
peureHus qaHHou 3agadn. OO60CHYITEe Balll BEIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOTYT ObITH IPHMEHEHbI
JUIsl pelieHusl JaHHoii 3axaun oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii HAadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YaJbHBIM CONPOBOKIEHHEM.

3agaHue 3.
1) Haiimute nmpou3BoOHYIO GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
Orser:

-24

S
cos” (T+4x

«In(7x— 4) + 6tg(7 + 4x) = _h?—_“

(In(7x— 4))?
2) HazoBute kakoe-nmu6o unudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust gaHHoM 3agaun. OOOCHYTE Balll BHIOOP.

Otger: K undpoBsiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUISl pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaloIiee 00/1b110ii HAOOP
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3aganue 4.

1) Haiiaute npon3BoIHYIO (PYHKIIMH
¥ =4/ 2 — 6sin(7 + 4x)
Orser:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-nmu6o nuudpoBoe CpeacTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K ungpoBbiM cpeacTBaM, KOTOPbIE MOT'YT ObITh IPUMEHEHBI
JUISl pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
NporpaMMHoe odecneyeHne, BKIKYawuee 00/1b1I0H HAOOP
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MaTeMaTU4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YaJbHBIM CONPOBOKIEHHEM.

3amanue 5.
1) HaiimuTe nmpou3BoaHyO (PyHKIHH

v = 5cos(3 +4x) + log,(3x— 4)

Otser:

3

(3x—4)In4
2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHTE Balll BEIOOP.

—20sin(3 +4x) +

OtBer: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITh IPUMEHEHDbI
JUIS pelleHus JaHHoii 3aaaun oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalo4vallnee 00J1b10i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

10.

ITpoBepbTe SIBISCTCS JIU BHIPAKEHHE
1 .
- ¢ (—24)cos(7 + 4x)

2,/2—6Ein(T+4

HPOM3BOAHOM QynKIMK y = /2 — 65in(7 + 4x) ? OTBET 0OOCHYIITE.
OTBer: BpIpa:keHHe SIBJISIETCH NPOU3BOAHOM 1J1s1 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IPOU3BOIHYIO OT

v =42 — 6sin(7 + 4x) WM BLIYHCIUTH HeoNpeaeeHHbIi
HHTerpaJ

J ! « (—24)cos(7 + 4%)dx

2,/2— 6s5in(7 + 4x)

1&'

VK-2.V.3

11.

3anumuTe ypaBHEHHE KacaTelbHOl K rpaduxy QyHKIuH y=x° - 2
B €ro TOUKe ¢ abcruccoi Xo= 1
OrBer: y=3x-4

VK-2.V.3

12.

B KaKoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIHH Y=X° -2
nMeet Buj Yy=3X-4

OTtBer: Xo=1

3agaua MOXeT ObITh pelieHa IByMs cnocobamu. O6ocHyiTe 00a
crioco0a perieHus.

Orser: IlepBblii c10C00 OCHOBAH Ha ONpPeAeICHUN KAcaTeJIbHOM K
rpaduxky GyHKUMH — ITO 001mIasi TOUKa rpaduka GQyHKUMHU U

NPAMOi, ABIAIOLIEHCH KACATEJIbHOM, T.€. HY’KHO PeIIUTh CHCTEMY
L (v=x%-2
aBHEHHUI |-
P y=3x—4
IIpu BTOpOM Ccrioco0e pemenns, He00X0AUMO CPABHHUTH o01Iee

ypaBHeHHe KacatenbHoil ¥ = ¥(x,) + ¥ () (x— %) u y=3x-4

VK-2.V.3

13.

[Tycts B TOUuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(X). O6e
¢bynkuun y=f(X) u y=g(X) umeror npousBogHbIe B TOUKe (Xo, Yo). Uemy
paBeH yroj MeXJy KpUBBIMU?

YK-1.3.2
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OrtBer: Yriom ¢ mexxkay kpubiMu Y=f(X) m y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MeKAY KacaTeIbHBIMH K MPSMbIM,
g lxg ) —F (xp

NPOBEIEHHBIMH B TOUKe (X0, Yo)u  tg(e) = 147 (x) 5/ (x
R | B ]

14.

[TycTh mosIOKEHUE TOUKH NP € ABUKEHUU 3a1aéTcs GyHkmuen S=S(t),
rze t — Bpems. UeMy paBHa CKOPOCTh TOYKU? BBIMUIIATE HOMEP BEPHOTO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIIN S(t)

a) CKOpOCTb TOYKH paBHA BTOPO# Mpou3BoaHOM GyHKImH S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

OrBer: a)

YK-2.¥.3

15.

[Tycts ¢pynknus y = f(x) 3amana Ha uatepsaie (, b). Hazoure ycinoBue
yobiBanus ¢pyHkiun y = f(x) Ha uHTEpBaje (a, b).

OtBet: Ecin npousBognas pynkuuu y = f(X) orpunarenbHa 1js
BCEX X U3 HHTepBaJja (3, b), To pyHKIHMs yObIBaeT HA 3TOM
HHTepBaJe.

YK-1.3.2

16.

[Mycts Gynkuus y = f(x) 3agana Ha uatepaie (a, b). HasoBute yciosue
BBINYKJIOCTH BBepX (yHKIMHK y = f(X) Ha mHTEpBaje (a, b).

OtBet: Ecin BTOpasi npousBoaHas pyHkuuu y = f(x) orpunareibHa
JUIS BCeX X U3 mHTepBaJa (a, b), To pyHKUHs BHINYKJIa BBEPX HA
3TOM HHTepBaJle.

VK-1.3.2

17.

[Mycts Gpynknus y = f(x) 3agana na untepsaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QpyHKIMHU ¥ = f(X) Ha uHTepBaie (a, b).
OrBer: Eciin Bropasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEIbHA /ISl BCeX X U3 HHTepBaa (a, b), To pyHkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTepBaJIe.

VK-1.3.2

18.

Ilycts muddepenumpyemast pynkuus y = f(x) 3agana Ha nHTEpBaJe

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas hyHkuM y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIATh, UTO
B 3TOU TOUKE (PYHKIUS UMEET MAaKCUMYyM?

OrBer: B Toukax 3kcTpeMmyMa Ha HHTepBaJie (3, D) mpousBoaHas
(pynkuun y = f(x) paBHa Hy 10 (Heo0X01UMOeE yCJI0BHE). ITA TOUKA
MO’KeT ObITh TOUKOH MAKCHMYMa, MUHMMYMa HJIM Nlepernda
rpaduka ¢pyukuuu. /st Toro, YTo0ObI B TOUKE ObLJT MAKCUMYM,
NPON3BOAHASA (PYHKIMH J0KHA MEHATDH 3HAK C IUII0CA HA MUHYC.

VK-2.B.2

19.

Kakas npsiMast TMHUS Ha3bIBAeTCS aCUMIITOTOM rpaduka GyHKIUN
y=f(x)?

Ortser: IIpamMas TuHAS M HA3BIBAETCH ACHMNITOTOH rpadguka
¢ynxuuu y=f(x), ecaiu paccrosinue d oT Touku M, Jiexkaieid Ha ITOM
rpajguke, 10 NPSIMOM M CTPEMHUTCH K HYJII0 IPH HEOTPAHUYEHHOM
yAaJICHUH 3TOM TOYKH 110 rpapuKy 0T Ha4yaj1a KOOPAUHAT B

VK-1.3.2




0eCKOHEYHOCTb.

20.

BepHo 511, 94TO BhIpaKEeHUE
5 2 2
—-x [ x . —
4° 3 5
SBnsercst pemenueM [ (5x* — 2x= +vx?)dx ? OtBer 0OOCHYIITE.
[TpuBeaute aBa criocoba penieHus.

OTBeT: BhIpaxKeHue

5 2 5,2 2
X —Ix Tt 5 siBJIsieTCS pelieHueM

.

J (5x% —2x" + \;"?jﬂ'x

JIiisi 0TBETa HA ITOT BOIPOC MOKHO B3SITh HHTErpaJl
r — 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*——x"+-xT+C
- 4 3 5

2 = o
i ~2 +5 -3T0 0/1HO U3 pewennuii npu C=5.

5B o4 2
T.€. —x" ——x

4 3
Bropoii BapuanTt Peme}mﬂ: B3SITh IPOU3BOJAHYIO OT

5 2 2 = <
Ix“ - Exg + <% + 5, IPOM3BOJHAN PABHA IOIMHTErPATLHON

dynxkmun  5x* —2x" + /x| 3HaunT BHIpaKeHHE
5

5 . 2 =
;x“ - Exg +-x7+5 SBJSETCS pelleHneM HHTerpasa.

YK-2.¥.3

21.

1. BeluuciauTh HeONpeaeNEHHBIN HHTETPA:

R

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
4 3

] b

x4+ C

LIRS

2. BBIYHCIUTH HEOIPEIeIEHHBIA HHTETPAT:

il

J (Vx?+3x% -5

4:_3]|d;(
Vx
OTtBerT:

3 3 L

—x3 + EX4 — 204+ C

5

3. BblunMcauTh HeomnpeeEHHBIN HHTETrpall:

-

.?{': + \,‘."'E |
J [Tjax
2/
OTtBeT:

3¢ 67

—x3i+—x6+0C

8 7

4. BbluncnuTh HeolpeneaEHHbI HHTETpall:

= )dx

P S Y-
X — vx°
J x

OTtBeT:

YK-1.¥.2
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L
0,5+ 0,8x *LC

5. Bbruncnauts HeonpenenEHHbIN UHTErpal:

J cos(4x — 7)dx
Otser:

1
—sin(4x—7)+C
4

22.

MeTo1bI MHTETPUPOBAHKS: METO] BHECCHHUS 1O 3HAK AuddepeHnana
Y METOJ] 3aMEHbI IEPEMEHHON UHTETPUPOBAHHUS.
1. BribGepuTe METOJ MHTETPUPOBAHUS U BHIYUCIUTE UHTErPal.
VYKakuTe Kakoi METOJ UHTETPUPOBAHMS [IPUMEHSIIN:
Otser:

J" 2xdx
Vxi+3
P, 2

22 +3+¢C

MozxeT ObITh IPUMEHEH KaK MeTO0/] BHECeHHs 10/ 3HAK
Au(ppepeHnnana TaK U MeTo 3aMeHbI IlepeMeHH o
HHTErPHPOBAHUS.

2. Bribepure METO MHTEMPUPOBAHUS U BHIUMCIIUTE UHTETPAIL.
VKaKUTE KaKOM METOJ[ MHTETPUPOBAHUS IPUMEHSLIH:
[ Adxdx
J ¥ +1
OTBerT:
2arctg(x®)+ C
MoskeT OBITH IPUMEHEH KaK METO BHECEHH MO/ 3HAK

Au(ppepeHnnana TaK ¥ MeTO 3aMeHbI IlePeMEeHH O
HHTErPUPOBAHMS.

3. Bribepurte MeTO1 MHTETPUPOBAHUS M BEIUMCINTE HHTETPAI.
YKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

J xsin(x* + 3)dx
Orser:

1 ,
—;cﬂs[x“ +3)+¢C

ra

Mo:keT ObITh NMPUMEHEH METO 3aMECHbI HepeMeHHOﬁ
HHTEIPUPOBAHUS.

4. BLI6epI/ITC MCTO UHTCTPUPOBAHUA U BBIYUCIIUTC UHTCTPAJI.
VKaxuTe Kakoi MeTo[ HWHTCTPUPOBAHUA TPUMCH AN

dx
J Vxcos?(Vx)

OTtBet:

2tg(yx)+C

VK-2.B.2
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MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBaHUS.

5. BeiOepure MeTO MHTETPUPOBAHUS U BBIUMCIINTE UHTETpall.
VYKakuTe Kakoi METOJ UHTETPUPOBAHMS IIPUMEHSIIN:

J
OTtBeT:

© dx
)
—2In|4 — x|+ ¢

MoaxeT ObITh IPMMEHEH MeTO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

23.

3aganue 1.

1) BbIYHCINTH, IPUMEHUB METO HHTETPUPOBAHUS MO YACTSIM:

J X % cosxdx

OtBer: xsinx + cosx +C
2) HazoBute Kakoe-mubO0 I1M(POBOE CPEICTBO, MPUMEHHMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K umudpoBbIM cpeacTtBaM, KOTOpble MOTYT OBITH NPUMEHEHBI IJIsI
pelieHusi JaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckKuX (YHKUHHA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3anganue 2.
1) BrruucnuTe, NpUMEHUB METOT UHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

Oreer: (x +1)e* —e* + C
2) HasoBure Kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBsiM cpercrBam, KOTOpble MOTYT ObITh NMPUMEHEHbI ISt
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4YeckuX (yHKUMHA B TOM 4HCJIe CHCTEMY KOMIBbIOTEPHOM
aire0pbl, OPHEHTHPOBAHHYK) HA NOANOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.
3ananue 3.

1) BeraucnuTh, NpUMEHUB METO/I UHTETPUPOBAHUS 10 YACTSIM:
J xlnxdx

Oteer: 0,5x* (Inx— 0,5) + C
2) HasoBure Kakoe-m1u00 mH(POBOE CPEACTBO, MPUMEHUMOE IS
peuienus qaHHou 3agaun. OO0CHYIiTe Balll BEIOOP.

OTtBet:

VK-2.V.1
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

K mudpoBbiM cpeacTtBamM, KOTOpble MOI'YT ObITh NPUMEHEHBI AJIS
pelleHusi AaHHOW 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTUu4ecKuX (YHKIHUIA B TOM YMCJIECHCTEMY KOMIbLIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TMOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJIEHUAMH U BU3YaJIbHBIM CONIPOBOXKIEHHEM.
Samanue 4.

1) BBILII/ICJ'II/ITI), IIPUMEHUB MCTOA MHTETPHUPOBAHUA 110 YaCTAM:
_'|,': * ginrdx

OtBer:—x’cosx + 2xsinx + 2cosx+ C
2) HasoBure kakoe-n1u00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3agaun. OOOCHYWTE Balll BHIOOP.

OTger:
K uudpoBbIM cpeacTBaM, KOTOPbie MOI'YT ObITh IPUMEHEHDI JIJIsI
pelieHust JaHHO# 3aaa4n oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 00J1b10i HAOOP
MaTeMaTH4YecKuX GyHKUMA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOI
ajiredpbl, OPMEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3aganue 1.

1) BblunciIUTE ONPEICICHHBIA HHTETPA:

-

J ax

a0

OtBet: 2
2) Ha3zoBute kakoe-11u60 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOAT0TOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 2.

1) BbluuciIuTe ONPEICICHHBIN HHTETPAT:
!
J. 2dx
0

OtBer: 2
2) HazoBute kakoe-mu60 mudpoBoe CpeCTBO, MPUMEHUMOE IS

VK-2.V.3
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

perieHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI 1JIsl
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKHX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3amanue 3.

1) Beruucnute onpeaeacHHbIN HHTErpa:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-mu00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelienus nanHoi 3aaaun. O6oCHy#Te Ball BHIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPbIe MOTYT ObITh NPUMEHEHBI s
pelieHusi JaHHO 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe ob0ecnmedeHHe, BKJIKOYaKInee O00JbIIOH Hadop
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3ananue 4.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

0

J x¥dx

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-11u00 nuppoBOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTser:
K mudpoBbiM cpeacrBaM, KOTOpble MOIYT ObITh NPUMEHEHBbI ISl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawilee O00JbIIOH HadoOp
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 5.



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

1) Beruucnute onpeaeacHHbI HHTETPpa:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-11u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIM cpeacTtBaM, KOTOpble MOI'YT ObITH NPUMEHEHbI IJIs
peumienuss JaaHHOi 3amaunm  otHocurca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YMCJIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

25.

1. TIpouHTerpHpyiiTe TPUTOHOMETPHUECKYIO (DYHKITHIO

( cosx dx

OtBer: 0,5

2. IlpounTerpupyiite TPUrOHOMETPUIECKYIO (DYHKIIHIO

( COSY dx

Otser: 0O
3. TIpouHTErpUpylTE TPUTOHOMETPHUUCCKYIO (DYHKITUIO

OTtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUICCKYIO (YHKIIHIO

|r siny dx

OtBer: 2

5. IIpouHTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

VK-2.V.3



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

OtBer: 1

Cemectp No2
26. | Kakas Qyukums = = f(x; V) Ha3bIBa€TCS HEMPEPHIBHON B TOUKE YK-1.3.2
My (%5 39)?
OtBer: ®yHKIMA Z = f(x;¥v) naspiBaercs HelpepbIBHOM B TOYKeE
My (x4: vy ), eclid OHA ONpeaeeHa B ITOM TOUKe U HEKOTOPOii ee
OKPECTHOCTH, UMeeT mpeaeJt ‘j E'JTLT,! f(M) maTOoT NIpenen paBeH
3HAYeHMI0 PYHKINHU Z B TOUKe M,
27. | Kakas u3 gopmyn cootBercTByeT muddepenuuany Gynkiun y=e2*? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHbIC MPOU3BO/IHBIC VK-1.V.2

o dz A=
1. Haiigute yacTHbIC TPOU3BOIHBIC e (1)yHKIH/II/I

d 2y
sin(3+8x —7y)
= . I
2 —xy
cos(3+8x—Ty)+8(2—x%y" )+ sin(3+8x-Ty13x%y"
Ortger: o

(2-x%y7)

—cos(3+8x—7y)*7(2— Xy’ ) +sin(3+ 8x— Ty)7xy*
(2—2y")?

o dz A=
2. Haiinute 4acTHEIC IPOMBBOAHBIC _— M —— (QYHKIMK

sin(3 + 2x — 5y)

= —
2 —x=y!
coz(3+2x—5y) 52|'2—x-}}". ]‘5‘!‘?!':’3—21‘—5}':41'1}".
Orser: 1 7.2
[Z—x"9")
—cos(3+2x—5y)*5(2— x*y") + sin(3+ 2x— 5y)7x*»y*
(2 —x*y?)?

=

o o=
3. Haiizure yacTHBIC TPOU3BOAHBIC —— M — (GYHKIHH

dx @y
sin(1+4x —3y)
z= —
3+ x=y
cos(1+4x—3y)ed(3+x%y" ) —sin(1+4x—-3y)2xty"
OrtBer: o

I'S—x:_y' I

—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"

(3 +x2y7)?




o d= f=
4. Haiinute yacTHBIC MPOU3BOIHBIE el byHKIMHA

sin(7 +4x — 7y)

3 __x.S_.,..E

cos(7+4x—7y)+4(3-xy® )+ sin(7+4x-7y)3x"y"
(3-x%y8)"

—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°
(3 —x%y®)?

Z:

OTtBeT:

o 8z B=
5. Haiinure yacTHbIE MPOU3BOJIHBIE Rl byHKIIUU
sin(5 + 8x — 5y)
B £

Z ;
3 —x%y
cos(5+8x—5y)+8(3—x 3" )+ sin(5+8x—5y 1427y

i 3 —1-4_1.-6 .Ic

OTtBer:

—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x— 5y)6x*y°

(3 — x*y®)?

29.

Brimucath yciioBue npu KOTOpOM BhIpaKEHHE
P(x,y,z)dx + Q(x,y,z)dy+R(X,y,z)dz
mpeacTaBisieT coboit quddepeniman HekoTopoi hyHkuu U(X,y,2).
Ortger: [laHHOe BhIpaxeHue MpeacTaBJsieT co00ii nudpdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,y,Z) mo
X;
Q(X,y,2) - 370 yacTHasi npou3BoaHasA GyHKIUH U(X,Y,Z) mo Y:
R(X,y,Z) 3T0 yacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 10 Z.

VYK-1.B.2

30.

Kaxkas Touka Ha3pIBaeTCS TOYKON MakKCUMyMa (DYHKIUHU Z = Filox; V)9

OtBer: Touka (¥;; ;) Ha3bIBAETCS] TOYKON MaKCHMyMa (pyHKIIHH
z = f(x;¥) , ecaim cymecTByeT Takasi & - OKPECTHOCTh TOYKH
(x5: Vy ) ¥ 119 BCeX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJIHSIETCH HEPABEHCTBO:

Fxiy) < £ (x30)

VK-2.V.3

31.

1. Haiitu npou3BoIHYIO QYHKIMH

flx,y) = (8+5x% +2v* —7x®y*)* B Touke K(1,1) mo
HanpaJeHuIo K Touke M(2,6)

—2256

OTBeT: —
V2

2. Haiiti mpon3BOAHYIO QYHKIUU

fle,¥) = (7—x+ 2y — x79%)" B rouke K(1,1) mo
HamnpasJeHuio K Touke M (4,3)

280
OTBeT: —
w13

3. Haiiti mpon3BoaHYIO QYHKINU

Fle,v)=(7—2x+ 2y —x*v™1)* B rouke K(1,1) no

YK-2.V.1




HarpasJIeHnIo K Touke M (5, 2)
272

OTBerT: —
2

4. HaiiTi npou3BOIHYIO (DYHKITHIO

Floe,v) = (11— 2x7+ 2v7% — x¥y7)% B touke K(1,1) no
HamnpasJeHuIo K Touke M (5,6)

—1520
OTtBeT: Ny

5. Haiitu npou3BoaHYIO QYHKIUU

fle,v) = (5+4x 1t —2v? — 2x%y*)* B rouke K(1,1) no
HamnpasJeHuIo K Touke M(2,3)

-380
OTBeT: —
V5

32.

ChopmynupyiiTe HEOOXOAUMOE YCIIOBUE SKCTPEMyMa
nudpepeHnupyeMoil pyHKIUU ABYX MepeMeHHbIX z = f(x;v).
Otser: Eciin B Touke N(xy; v, ) auddepenuupyemas GpyHKmus

z = f(x; V) HMeeT IKCTPeMyM, TO ee YacTHbIE IPOM3BOIHBIE B ITOIi
Touke paBHbl Hyto [, (xp;vy) = 0, f' (x;v,) = 0. I10 ycaoBue

Ha3bIBAECTCHA HEOﬁXOIII/IMbIM YCJI0BHUEM IKCTpEMYyMaA.

VK-1.3.2

33.

Kakoe ypaBHenue HazpiBaercs 1udpepeHnanbHbpIM ypaBHEHHEM
MEpPBOTO NopsiKa?
OtBer: [(u¢depeHunalbHBIM  ypaBHEHHEM IIEPBOro IMOPSAIKA
Ha3bIBaeTCs ypaBHeHHUe, cBs3bIBawomiee X, Y H Y'. OHO MoxkeT ObITh
3a1aHO B OJHOI U3 ¢opm:
F(x,y,¥') =0,

}:l'll = f(x’_-ujf
M(x,y)dx + N(x,y)dy = 0.

VK-2.V.3

34.

B kakom ciydae pynkuust y=¢(X,C) (uwmu D(x, y, C) = 0), sBisercs
o0uMM perieHreM AudepeHnnaibHOro ypaBHEHUs IEPBOro mopsaka’?
OTtBer: O0mMM pemieHueM (00IIMM HHTErPaJIOM)
auddepeHINATBHOIO ypaBHEHHS M1ePBOI0 NMOPSIKA HA3bIBACTCS
¢yuxuust y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJIAETCS pellleHueM YpaBHeHHus NpH jJwdoM gonyctumom C;

0) 11000€e pemieHHe MOKeT OBITH MOJYYECHO M3 Heé IPH HEKOTOPOM

3Ha4YeHHUH nocrostHHoM C.

YK-2.¥V.3

35.

SBnsiercst M1 GyHKIMA X + v — 2x = € 06IIUM peleHneM

i depeHnnansHoro ypapuenus X+yy' = 1?2

Otser: IndpepeHuupyst ykazaHHYI0 HEIBHO 32JaHHYI0 (PyHKIHIO
x*+ y* — 2x = C, momyuaem paBencro:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C sBJasieTcs1 00IIMM peleHneM
AU(pPepeHunaTbLHOI0 YPABHECHU .

YK-2.V.1

36.

Haiigure obuue pemenus nuddepeHInanbHbIX ypaBHEHHH,
IpeJCTaBIeHHbIX HIKe. HazoBuTe kakoe-nmnbo 1udpoBoe cpeicTso,
KOTOpPO€ MOKET OBITh IPUMEHEHO ISl pElIeHUs JaHHOW 3a/Jauu.
1. v' = 2
X

YK-2.V.3




OrBer: y =In|x| + C

OnHnMm u3 uu@poBbIX CPEACTB, KOTOPbIe MOT'YT ObITH IPHUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1auM, OTHOCUTCS
Wolfram Mathematica

2. y' =2
) .

OrBer: Yy =5In|x| + C

OxHuM 13 HU(GPOBBIX CPEICTB, KOTOPbIE MOTYT ObITH PUMEHEHbI

JJIsSl pellieHusl TaHHOM 3212491, OTHOCHTCS

Wolfram I\/Izl;lthematica

'
. 'LJ' = —
3 - 3x

OtBer: y = % In|lx| +C

OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISl pellleHUs TaHHOM 3a1a4M, OTHOCUTCS

Wolfram Mathematica
7

OrBer: y =7 In|x| + €
OnHuM 13 nHGPOBBHIX CPEICTB, KOTOPbIEe MOTYT ObITH IPUMEH eHbI
JJISl pelenus JaHHO0M 321241, OTHOCHTCS

Wolfram Mathematica
3

5. y' ==
£
OrBer: Yy =3 In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICcHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica

6. y' =2

OrBer: y =9In|x| + €
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOIYT ObITh IPHMMEHEHbI
JUIsI pelieHust JaHHOM 3a1a4M, OTHOCUTCSI
Wolfram Mathematica
1. =2
C) .
OrBer: y =12In|x| + C
OnHum u3 undpoBbIX CPeACTB, KOTOPbIe MOI'YT ObITH MPUMEHEHBbI
JUISl pelleHusl TaHHOM 3a1a491, OTHOCHTCHA
Wolfram Mathematica
2. y' =2
c) ~
OrBer: ¥y =31In|x| + C
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISl pelleHusl JTaHHO 3a7a491, OTHOCHTCH
Wolfram Mathematica
3 'L:r" = E

x

OrBer: ¥y =17In|x| + C




OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

27

4, y' ==
X

OrBer: y =27In|x| + C

OL[HI/IM nu3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs1 peleHusl JaHHOM 3a1a4M, OTHOCHTCSI
Wolfram Mathematica.

37. | Pemmte 3anauy Komm npu HavansHbIX yenoBusx: Y(1)=2 , T.e. Haiinute | YK-2.3.1
YyacTHbIE perieHus auddepeHnnanbHbIX YpaBHEHUH, TPEICTaBICHHBIX YK-2.V.1
HUXE VK-2.V.3

1. ¥ =f
Oteer: ¥y = In|x| + 2
2. y'=2
C ) -
OrBer: ¥y =5In|x| + 2
3. y' ==
T 3x
OtBer: y = % In|x| +2
4. y' =E
OrBer: ¥y =7 In|x| + 2
5. y' =2
C ) -
OrBer: ¥y =3 In|x| + 2
6. ' =%
OtBer: ¥y =9 In|x| + 2
7. y' = i—'
OrBer: y =121In|x| + 2
8. y' =%
C ) -
OrBer: ¥y =31In|x| + 2
9. y' =2
OrBer: ¥y =17 In|x| + 2
10.v' = =z
X
OrBer: ¥y =27In|x| + 2
38. | BrimumuTte HOMEp MO KOTOPBIM PaCIOIOKEH P, U KOTOPOTo He YK-1.3.1

BBITTOJIHACTCS H€O6XO)II/IMI)II\/’I IIpHU3HAK CXO)]I/IMOCTI/I?

- n?+3
1) Zimi

ne+7




=

2) Z::f:.‘ nd +4
- Sn’
3) Z“=13nz—2

- n?+3
4) Yot

n+1

OTtBer: 3)

39.

Kaxkue npusHaku uccienoBanus Ha CXOAUMOCTb MPUMEHSIIOT IS
YHCIIOBBIX PSAJIOB C MMOJIOKUTEIbHBIMU YJICHAMU?
a) mpusHak /lanamGepa

b) npasuo Jlomurans
c) merox Kpamepa
d) mpusnak Komu.

Ortget: a), d)

VK-2.3.1

40.

Ecnu psin cxonures, TO 9TO MOKHO CKa3aTh 00 00IIeM YICHE 3TOTr0o
psna?

Otger: Ecan psig cxogurcs, TO ero 001UMii YieH i, CTPEeMUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yIrBep:KAeHHe Ha3bIBAeTCH

71 —+oa
He00X0AUMBbIM NMPU3HAKOM CXOJAMMOCTH psaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOIUTCS.

YK-2.3.1

41.

Ecnu oOumii usnen psga i, He CTPEMHUTCS K HYIIO, YTO MOXKHO
yTBEPXKAATh O CXOAUMOCTH psiga?

Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1 = 0. 9T0 yTBep:KAeHHe HA3bIBACTCH

71 —*oa
Heo0XO0UMBbIM MPU3HAKOM CXOAMMOCTH psiia. B yacTHocTH, ecyin
001IMi YJIeH 1, He CTPEMUTCS K HYJII0, TO PSIA PACXOAUTCS.

YK-2.V.1

42.

OOmwmit uneH psiga i, CTPEMHTCS K HYIO. JJocTaTOYHO JIk 3TOTO AJIs
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN PSAJl CXOAUTCSA?

Otger: Ecan psin cxogurcsi, TO ero o01IMii YieH i, CTPEMUTCH K
HYJII0, T.e. [im 1, = 0. 9T0 yTBep:KAeHue Ha3bIBaeTCs

7—+00
HEe00X0AMMbIM IMPU3HAKOM CXOJIMMOCTH psAa, HO OHO HE ABJIACTCHA
JA0CTATOYHBIM JIJIsl TOT0, YTOOBI YTBEPKAATD, YTO P CXOIUTCH. T.e.
PAA MOKET ObITh KaK CXOAAIIMMCSH, TaK U pacxoasaniumMcs.

>

VYK-1.B.2

43.

- 5n-
n=1z,2_»

UccnenoBath maHHbINA s HA CXOAUMOCTh. BriOepuTe MeTo

HUCCIeJ0BaHMUs U3 CIIHUCKA:

a) HHTerpaibHbIi MPU3HAK CXOAMMOCTH
b) Heo6xonumplii MpU3HAK CXOAUMOCTH
c) I[pwusnak Komm

d) Tlpusnak JlamambGepa

Otser: Psaj pacxoaurcsi, He BHINOJTHSIETCS HEOOXOAMMBbIii
npu3HaK — b)

VYK-1.B.2




44,

- (1m—5}2
1. HccnemoBaTb CXOMMMOCTG psia 2, —“,

=R

OTBeT: cxoauTcs

- (4n
2. HccnenoBaTb CXOAUMOCTD psijia 2, -
i (Gm

OTBeT: cxoauTcs

- (1m—3
3. HccrnenoBarh CXOAMMOCTD PAfia 2, | ——
ol

T

g

OTBeT: cxoauTcs

- [4n
4. HccnenoBath CXOAMMOCTD Pt 2,om ) ————
n=1"

OTtBeT: pacxoaurcs

. (In+3 )4
5. Hccnenosarh cXOUMOCTD psifia 25— l—""_,
n=11nra)en

o

OTBeT: cxoauTcs

YK-1.¥.2
VK-2.V.1

45,

- [1n—5)2"
1) Hccnenosatb CXOAMMOCTb Psiaa 2o ———
" [Grn+2)3"

OTtBer: cxoauTcs
2) Kakoii npusHak Ber ncronb3zoBani. O00CHYHTE CBOI BHIOOD.

o

" € .
OtBer: npuMenum npusHak Jdanamoepa. [ = lim L = ; o TK

fi—roa O

2\3<1, To psax cxoaurcs. [lpusnak cpapuenus u npusnaxk Komm ne

VYK-2.B.2

46.

MO3BOJIAT OTBETUTH HA BOIIPOC 3aJaHUs.

. I =n
1) HccnenoBath CXOAMMOCTD P 2o ) ————
o |7

OTser: pacxoaurcs
2) Kakoii npusHak Bel ucnons3zoBanu. O00CHYHTE CBOM BBHIOOP.
OtBer: npumenum npusHak Kommu. [ = rf,~..-'-:'r—”=4 , T.K. 4>1, TO psig
cxoaurcsi. Heo0xoaqumblii Npu3HaK, IPU3HAKH CPABHEHUS U
Janamepa He MO3BOJISIIOT OTBETHTH HA BONPOC 3a/1aHUSI.

YK-2.¥V.3

471.

(In+3)4"

1) HccnenoBaTh CXOAMMOCTD PAfa 20—, T
n=11ns4)50

T

OTtBeTt: cxoaurcs
2) HazoBute kakoe-mu00 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYyiiTe Balll BEIOOP.

OTtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IJIs
pemieHust JaaHHO 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJ/ie CHCTEMY KOMIILIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYK) HA TMOArNOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

YK-2.V.3
YK-1.¥.2
YK-2.V.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

48. | IlycTh JaH 3HAKOYEPEYIOMUMHCS P 2= 1t,,. Eciu pan, VK-2.V.3
COCTaBJICHHBIN W3 a0COTIOTHBIX BEIMYUH |Un|, CXOTUTCS, TO YTO MOXKHO
CKa3aTh 0 3HaKouepeayromemcs psiae? Boibepure BepHBIii OTBET.
a) Psgcxomurcs
b) Psx pacxomurcs
C) Psan cxomures abCOMIOTHO
OtBeT: C)
49. | Ecnu aGCOIOTHBIC BEIMUYMHBI WICHOB 3HAKOYEPEYIOIIETOCs psiaa YK-2.V.3
2m—y U, yOBIBAIOT M OOLIMI YIEH Ps/a CTPEMUTCA K HYJIIO, TO 9TO
MOYHO CKa3aTh O CXOJIUMOCTH psana? BeiOepuTe BEpHBIN OTBET.
a) Pax cxoaurcs
b) Psix pacxoautcs
C) Psax cxomurcst abCOTOTHO
OrBer: a)
50. | Crenennsble psabl. IHTEpBaN U painyc CXOIUMOCTH. VK-1.V.2
YK-2.3.1

1. Haiitn 0o61acTh CXOAUMOCTH psiaa

oo

E x"=14+x+x*+--+x"+--

n=0
Orser: (—1;1)

2. Haiitu paanyc cXOAMMOCTH psja

oo

n=>0
OtBer: R=0,5
3. Haiitu paguyc cX0qMMOCTH psijia

3 (500" = 1455 + 2557 4 o 57" 4
=0

OtBer: R=0,2
4. Haiitu pagnyc cCXOAUMOCTH psa
- (—=1)"(3x)" _ 3x (3:(): (—1)"(3x)"
n+1 B 2 3 n+1

n=0

1
OTBeT: R = 3

5. OGnacThIO CXOMMOCTH Psia

oa

ZCH[X_GII” - CC_CI(I_G)_C:(X_GII: _"'_C;-:(x_ﬂ:l”

n=0

Asnsiercs narepsan (2; 4). Halimure ero paamyc cXoauMOCTH.

OtBer: R=1




51. | CreneHHOM psa Z;—q &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
YTBEPKIaTh 00 a0COJIFOTHOM CXOJAUMOCTH 3TOTO PsiJia B KAXKIOW U3
TOYeK X, TAKHX, uTo|x| = |x,|?
Ortser: Ecan crenennoii pag L. =, @, x " cXoquTcs B TOUKe X0, TO, OH
20COJII0THO CXOAUTCA B KAXKI0H TOUKe X, /15l KOTopoii |x| < |xg].
ITO yTBep:KIeHHE HA3BIBAETCSl TeopeMoii AdeJsl.
52. YK-1.Y.2
1. Pasnoxute MHOrownen f(x) = —x* —10x° —30x —31 Bpax
Teitnopa B OKpECTHOCTH TOUKH ¥ = —2
OTger:
flx)=—-3—-2(x+2)—4(x+2)*"— (x+2)°
2. Paznoxurs Muorowten f(x) = —x* —2x +5xr—1 B psin
Teitiopa B OKpECTHOCTH TOUKH ¥ = 1
OTser:
flx)=1-2(x—1)—-5(x—1)*— (x—1)*
3. Pasnoxurs MHOTOWwNeH f(x) = —2x%+ 14x® —25x +12
psn Teiiopa B OKPEeCTHOCTH TOUKH ¥ = 2
OTser:
flx)=24+7(x—2)+2(x—2)> — 2(x—2)3
4. Paznoxuts MHOrowteH f(x) = —2x*—2x7+7x +13 Bpan
Teitopa B OKpECTHOCTH TOUKA ¥ = —1
OtBet:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°
5. Paznoxuts MHOTOWIeH f(x) = —2x% —7x* —x +9 Bpax
Telinopa B OKpECTHOCTH TOUKH ¥ = —2
OTser:
flx) =—-14+3(x+2)+5(x+2)*—2(x+2)°
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeactabieHsl B Taduuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3auera
Kon
Ne /m [Tepeuens Bom B (3amay4) aus 3aueta / qudd. 3au
/ epeveHb BONpPOCOB (3a1au) i 3a4yera / tud¢. 3auera pHIKATOpA

Y4eOHbBIM MJIAHOM HE PEAYCMOTPEHO

[lepeuenr TeM nns KypcOBOTO TPOEKTHUPOBAHUS/BBHIOIHEHUS KypCOBOW pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyens TeM Ui KypcOBOTO IPOEKTHPOBAHMUS/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KYpPCOBOM pabOTHI

[IpumepHbIil TepeyeHb TeM Ui KypCOBOTO IIPOEKTUPOBAHUS/BITTOIHEHHS




‘ Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

Bonpockl Ui npoBeneHUs IPOMEXYTOUYHOM aTTecTallMMd B BHJE TECTHMPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB IJIsI TECTOB

Ne
Kon
o/ [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB UH/IUKATOP
I a
TuroBoil BapuaHT TECTOB
1 cemectp
1. | Beraucnure 1) 1 YK-1.3.2
npezen 2) 3 YK-2.V.1
_ 3xt42x—7 3) 15
e N D
OTtBer: 3)
(uHcTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
2. | Toukoii pa3pbsiBa 1) 6 YK-1.V.2
byHKIMH 2) 2
b x—3 3 1
T (x4 3)Inx 4) 4
SABJIAETCS TOUKA Ortser: 3)
(uncTpykuus: [Ipounraiite TekcT, BbIOEpHUTE
MIPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
3. | IlpousBognas pynkun | 1) 2x - 4% In4 YK-2.V.1
y =x%.4% 2) 2x- 4%
paBHa 3) x-4*(2+ x)
4) x-4%(2 + xln4)
OtBert: 4)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
4. | Abcuucca skctpemyma | 1) 8 YK-1.¥.2
byHKIMH 2) 05
y=8-x"+x 3) 1
paBHa 4) -05
OTtBert: 2)
(uactpykuus: [Ipounraiite TEKCT, BBIOEpUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
5. | [Ipu kakux 3HaueHusix | 1) 8 YK-1.Y.2
aprymeHTa (yHKIHS 2) 05
uMeer 3) 1
IKCTPEMYM 4) -05
y=2x> —-1,5x+5 | Orser:2)4)
(ITpounTaiiTe TeKCT, BIOEPUTE IPABUIIbHbIE
BapHaHTHI OTBETA M 3AITUIINTE APTYMEHTHI,




000CHOBBIBAIOIIE BEIOOP OTBETOB)

6. | Beruncnure uaTErpan 1) — 1 4 VK-1.V.2
r a,‘_x- arct gx
J (1+x2)arctg’ 2) ]11|m‘ftgx| +C
3) — I, '
arctg®x
1
4) arct gy v
OtBer: 1)
(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
IIPABUJIbHBIN OTBET U 3aIMILIUTE apryMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)

7. | Boluuciure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOIHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIUHA
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) -4 (3-8x)0°

Otget: 1) 4)

[IpounTaiite TEKCT, BEIOEpUTE NPaBUIIbHBIC
BapHaHThl OTBETA U 3AIUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETOB

8. | Beruncnure 1) y =251 YK-2.V.1
IPOU3BOJHYIO BTOPOIO | 2) v = e*
nopsiika GyHKIHH 3) v =G5!

_".1 — E:!.'n'—l 4) 25
OtBert: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

9. | OOparHoii pyHKIMEH 1) v=x° YK-2.¥.3
110 OTHOIIEHHIO K 2) v=—
by 3 y=inx
Vv =ge" gBigercs .
byHKIISA 4 y=e

i OTtBet: 3)
(uHCcTpykuys: [IpounTaiite TekcT, BbIOEpUTE
MIPAaBUJIHHBIN OTBET W 3AIHIINTE apTYMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

10.| ITepBast mpon3BoAHAS 1) ckopocTh M3MeHeHHsI PYHKIUH VK-2.V.3

(YHKLNHU TOKa3bIBACT:

2) wHampapieHue QpyHKIUN

3) mnpwupaiieHue GyHKIHHA

4) MpHUpalieHre apryMmenTa QyHKIuuu
OtBeT: 1)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPaBUIIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)




11.| Iuddepennman 1) orHommICHHIO TpHUpaneHHs (YHKIIMH K YK-2.V.3
(byHKINU paBeH MPUPALLECHHUIO apTyMEHTa
2) TNPOM3BEICHUIO MpUpameHus QYHKIIMU Ha
MpUpalieHre apryMeHTa
3) npousBeIeHUIO MPOU3BOAHOI HA
npupalieHue apryMeHTa
4) npHpanIeHHIO apryMeHTa
OrtBer: 3)
(unctpykuust: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIONIIE BHIOOP OTBETA)
12.| Beruucnure 4ncio 1) 1 VYK-1.V.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIHMH 3) 3
. x+ 2 4) 0
: (x+3)%(x*—4)? | OTBer: 3)
(unctpykuus: [IpounTaiiTe TEKCT, BBIOCPUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
13.| Boruncnure 1) 0 YK-1.3.1
npezaen 2) 9
. sin®3x 3) 3
lim — 4 1
OTger: 2)
14.| VpaBHenue 1) y=2x++4 VK-2.V.3
KacaTeJIbHOM K 2) yv=4x+3
rpaduky QyHKIHH 3) y=2x—75
y=x3-2 4) y=3x—4
B €r0 TOYKEC C OTtBer: 4)
abcuuccoi (uHCcTpykus: [IpounTaiite TekcT, BBIOEpHUTE
Xo= 1 numeer Buj MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
15.| Beruucnure 3nauenne | 1) 0 YK-1.V.2
HPOU3BOJIHOM BTOpOro | 2) -1
nopsiaka GyHKIuu 3) 3
v = sin2x + 4x 4) -4
B TOUKE ¥ = — OrtBer: 4)
N (uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MPaBUJIHHBIN OTBET W 3aIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
16.| MHOXeCTBO 1) —Zxsin3x —>cos3x +C VK-2.¥.3
epBOOOPA3HBIX : 1
byrKIT 2) 3xsin3x + Jcos3x +C
f(x) = —xcos(3x) 3) 31’55!131’-;6‘053}{' +C
MMECT B 4) 3xsin3x + 9%cos3x+ C
Otger: 1) -
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
17.| Ecnu K ompeieiecHHOMY 1) v|“f*- . VK-2.V.1

UHTErpany




ek

dx
J RTEE L
[PUMEHNUTD
0JICTAHOBKY

x = t%, T0 OH IpUMeET
BHJI

3) [/ ==
-2 todt
4) 6-*'1 ﬁe
OTtBer: 4)

(uacTpykums: [IpounTaiite TeKCT, BeIOEpHUTE
IIPAaBUJIbHBIN OTBET U 3aIIUIINTE APIyMEHTBHI,

000CHOBBIBAIOIIIHE BHIOOP OTBETA)

18.| Teno nBuxkercs 1o 1) 6 VK-2.V.3
3aKOHY 2) 4
S(t)=5t>+1, Torma 3) 10
CKOpPOCTb B MOMEHT 4) 15
Bpemenu t=1 paBHa OrtBer: 4)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTe
MPABUIIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
19.| 3anummure YK-2.V.3
MIOCJIEI0BATEIBHOCTD
JIEUCTBUN MpU A) mojicTaBUTh 3HaUeHUE BpeMeHu t=Suac B
pelIeHUH 3aJa4u: ypaBHEHHE TIEpEMEIICHHS
b) BIpa3uTh Bpems B CeKyHIax
Teno nBuxkercs o B) pa3nenuth nepemerienye Ha BpeMs
3aKOHY I') B34Th IPOU3BOHYIO OT IIEpEMEILICHHS
S(t)=5t*+1(m/c), uTobs1 | JI) MOACTABHTH B ypaBHEHHE MPOU3BOIHOM
BBIYUCIIUTH CKOPOCTh B | 3HAUEHHE BPEMEHU
MOMEHT BPEMEHHU
t=5 uac HyxHO Ortser:
BB/l vnu I'B/]
(uacTpykuus: IIpounTtaiiTe TEKCT U yCTAaHOBUTE
MOCJIe10BATEIbHOCTb. 3aMUIINTE
COOTBETCTBYIOIIYIO MTOCIIET0BATEILHOCTH OYKB
CcJieBa HaIPaBo)
20.| Ykaxute QyHKIHH, 1) Xu sinx YK-2.3.1
KOTOPBIE SIBJIIOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X 1 COS2X
x—+0 4) Xwusin2x
Otger: 1)
(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
TIPaBUJIHHBIN OTBET W 3AIHIIUTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
21.| Kakoe u3 HIKe 1) oTHOIIEHHE TTpUpaIIeHNus PYHKINU K YK-2.3.1

MEePEYNCIICHHBIX
MIPEIIOKEHU N
ompesenser
MIPOU3BOTHYIO
dbyHKIMH (KOora
MIPUPAIICHHIE

MIPUPALICHUIO apIyMEHTa
2) oTHOUIEHHS] PYHKIIMU K IPUPALICHUIO
aprymeHra

3) oTHomIeHKE TIpeiena QYHKIUU K aprTyMEHTy
4) mpenes OTHOLIEHUS MPUPaLIeHNsT QYHKIINU

K NPHPALIEHUI0 APTYMEHTAa




apryMeHTa CTPEeMHUTCS K
HyJ10)?

Ortser: 4)

(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)

2 cemecTp
[onubiit 1) 2x*ydx + 3x*y dy VK-1.¥.2
muddepeHmman 2) 3xyidx+ Zx ydy
byHKIUHA 3) 3x ydx + 2x3ydy
z=xy* 4) 2x%yidx + 3xydy
paBeH OtBerT: 2)
(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
VkaxuTe cxonamuics 1) T, L_ VK-2.V.1
YHCIIOBOH psi
e 2) I,
3) T
4) Eimas
Ortser: 2)
(maCTpYyKIHS: [IpounTaiiTe TEKCT, BEIOCPHUTE
MPABUJIBHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
06OCHOBHBa}0mHe BBIOOp OTBETA)
YKaxuTe CTeneHHOU 1) Z5, - L ( x—2)" VK-2.V.3
psia, At KOTOPOTO 2) T=,n (x P
unrepsai (0;2) - 1
SIBIISICTCS MHTEPBAJIOM 3) Xi- (I - "
CXOJMMOCTH. 4) oo n(x+2)"
OrtBer: 3)
(uHCcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPaBUJIHHBIN OTBET W 3AIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
VYKaxuTe 4acTHYIO 1) 6 YK-1.V.2
IPOU3BOJIHYIO T10 2) 6xy
V QyHKIHMH OBYX 3) 6x
MEPEMEHHBIX Z = 3xty 4) 3x*
Otger: 4)
HeoOxoaumpbrii 1) T=, -‘*: —f YK-1.3.1
HPU3HAK CXOAMMOCTH o
HE BBITIOJHEH IS psia 2) Xi= —
- 5n”
3) Eﬂ:lm
OTtger: 3)
(uacTpykuus: [Ipounraiite TekcT, BeIOEpUTE
TIPABUJIHHBIN OTBET W 3AIHUIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
YK-2.V.3

K xakomy Buy
OTHOCUTCS KaXKJIBIA U3
psI0B

1)

4) OYHKIIMOHATHHBIN
pAan

n=1 n3+7




2) X n(x+ 2)"| 5)3HaKonepeMeHHbIH

paa

(—5)"Ln?

R

n=+7

6)ITomoKHUTEIBHBIH
YUCJIOBOU Psif

Otget:1)6); 2)4); 3)5)

(uucTpykums: [IpoynTaiiTe TEKCT U YCTAHOBUTE
cooTBeTcTBHE. K KaxKI0M IO3UIIUN, JAHHOM B
JIEBOM CTOJIOIE, TOI0EPUTE COOTBETCTBYIOIIYIO
TIO3UITUIO B TIPABOM CTOJIOIIC)

7. | Paccuuraiite yacTHYIO 1) 2cos(5x+ 2y) VK-2.V .3
IPOU3BOIHYIO z—z 2) —2sin(5x+ 2y)
4 3) cos(5x+ 2y)
ymictum _ 4) (5x + 2)cos(5x + 2y)
z = cos(5x + 2y)
OTtBert: 2)
(urcTpyKIMs: [IpounTtaiiTe TEKCT, BRIOEpHUTE
MPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
8. | Haiigure obGmactp 1) [-4,0) YK-2.V.1
CXOZIMMOCTH 2) (-3,0)
I S 9 (20
" 4) [1.,0)
OtBeT: 1)
(urcTpyKIMs: [IpounTtaiiTe TEKCT, BRIOEpHUTE
MIPABUJIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
9. | Haiinure 3HaueHue 1) 5 YK-2.V.1
(GYHKIMH ABYX 2) 2
NIEpEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1) OrtBet: 3)
(uacTpykuus: [IpounTtaiiTe TEKCT, BRIOEpUTE
MIPaBUJIHHBIN OTBET W 3AIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
10.| Haitnure yacTHyIO 1) Zcos(5x+ 2y) VK-2.V.3
IPOHM3BOJIHYIO z—z 2) —2cos(5x+ 2y)
4 3) cos(5x+ 2y)
OtBet: 1)
(uacTpykuus: [IpounTaiite TeKCT, BEIOEPUTE
MIPaBWJIBHBIN OTBET M 3aHIINUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
11.| Jana ¢pyHKIMS YK-1.¥.2

flx) =e* rorma
niepBbie TpU (OTIINYHBIE
OT HYJISI) WieHa
pa3inoKeHus 3TON
GYHKIUY B psT
Telnmopa B

1) 1—3:{’—3—:{:
2) 1+ 3x+9x°
3) 1—3x+9x°
4) 1—3;(—3—1':

OtBert: 4)




OKPECTHOCTH TOYKH
x, = 0 uMeroT B

(maCTpYKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWIBHBIN OTBET M 3aIHIINTE apTyMEHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA)

12.| Ins dyHKIIMU OTBer: VK-1.¥.2
f(x) = e*nepsoie 1+ 3x+ j_.-'l.':
TPH, OTJIIMYHBIE OT . - .
(ITpouwnTaiiTe TEKCT U 3AMUIINTE Pa3BEPHYTHIH
HYJIA, fileHa 00OCHOBAHHBIN OTBET).
pa3IoKEHUs B psij
Teinopa B
OKPECTHOCTH TOUYKHU
x, = 0 uMeroT B
13.| HeoOxonuMbli 1) T= n’+3 VK-2.¥.3
IPHM3HAK CXOAUMOCTH _'ii =1 7
HE BBITIOJHEH IS psijia 2) Zi= s
3) L
4) Timim
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTe
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTEI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
14.| Haiigute o6macth 1) [0, 4) YK-2.V.1
CXOJIUMOCTH 2) (0,3)
ro, e 3 (0.2
i 4) (0.1)
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTe
MPABUIIBHBIN OTBET U 3aIHUIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
15.| YactHas mpou3Bognas | 1) 6 YK-2.V.3
10 * (DYHKIIMHU IBYX 2) 6xy
HepeMEHHBIX 3) 6x
z = 3x°y 4) 6x + 3x°
OtBert: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
16.| 3nauenue pyHKIUU 1) 15 YK-2.V.1
JIBYX TTEPEMEHHBIX 2) 20
z=3x-2y+16 B TOUKE 3) -15
A(1,2) paBHO 4) -20
OtBeT: 1)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
17.] Yxaxute Tum OtBeThl: YK-2.3.1
nuddepeHIaIbHOTO 1) VYpaBHeHHE ¢ pa3aCISIONUMUCS
ypaBHEHUS NIepPEMEHHBIMU

2x+1)y'+y==x:

2) JluHeiiHoe ypaBHeHHE
3) VYpaBuenue bepHymim
4) VYpaBHeHue B MOJHBIX AuddepeHimanax




OtBert: 2)

(uaCcTpyKIWMs: [IpounTaiiTe TeKCT, BRIOCPHTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

18.| Ykaxure obiiee VK-2.Y¥.3
penienue 1) y=2m[2x+ 1|4+ C
QG hepeHIMaTbHOTO 2) v=In|2x +C]|
YpaBHEHUS 3) y= 2
(zx + 1)d},+ }r:dx =0 In|Zx+1i|+c€
. 4) y = 3 In|x|

OTtBer: 3)

(maCTpyKIWH: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

19. VYkaxute uactHoe pemeHue nuddepenmansuoro | YK-2.V.3
ypaBHEHUS
v' + 2y = 4, ynoBneTBOpsIOIIEe HAYATLHOMY
ycaosuio ¥(0) = 5:

1) y=4e ™ 45

2) yv=4—x

3) y=3e " +2

4) y=2e" +2

OTtBer: 3)
(uaCcTpyKIMs: [IpounTtaiiTe TeKCT, BRIOSpHUTE
MTPABWJIBHBIN OTBET U 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

20.| Cpenu nepevrcaeHHbIX 1) (x*+y*+2x)dx +2xydy =0
nuddepeHIanTbHbIX 2) (x*+y*)dx +2xydy =0 VK-2.3.1
YPaBHEHHH YKaKUTE 3) (xy*+x)dx+ (x*y—y)dy=10
ypaBHEHHE C 4) (x*+y)dx —xdy=0
Pa3 eI IUMUCS
INCPEMCHHBIMU OTBeT: 3)

(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
HpaBI/IJ'II)HI)II\ﬁ OTBCT M 3aIlIMIINUTC apryMCHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

Cucrema OILICHHBAHUA TECTOBBIX SaI[aHI/If/'Iﬁ

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOIO OTBETA M3 YEThIpEX
MPEIOKEHHBIX U 00OCHOBaHUEM BhIOOpa CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TIpUBEJIEHbl KOHKPETHbIE apryMeHThl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IloiHoe
COBITaACHUEC C BEPHBIM OTBETOM OLICHHUBACTCA 1 6aJ'IJ'IOM, HeBepHLIfI OTBCT HUJIU €0 OTCYTCTBHUEC —
0 6amnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHUX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBaHMEM BBIOOpA CUMTAECTCS BEPHBIM, €CIU MPABHIBHO
yKa3aHbl UGPH U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TonHOE coBmaaeHne ¢ BEPHBIM OTBETOM OIleHHMBaeTCs | OamioM, eciau AOMYIIeHbl OIIMOKH WK
OTBET OTCYTCTBYeT — 0 Oasios.

3 tumn) 3amaHue 3aKpHITOTO THUIA HA YCTAHOBJIEHHWE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIIU
YCTAHOBJICHBI BCE COOTBETCTBHS (MMO3UIMHM W3 OJHOTO CTOJIOIIA BEPHO COIMOCTaBICHBI C



HO3UIMSIMU ApYyroro crojbua). [lonHoe coBnaseHne ¢ BEpHBIM OTBETOM OIIEHUBAeTCs 1 Oaiom,
HEBEPHBIN OTBET WK ero oTcyTcTBHE — () 6amioB

4 tum) 3amaHue 3aKPHITOTO THIIA HA YCTAHOBJICHUE MOCIICAOBATEIBHOCTH CUYUTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaTeslbHOCTh mu¢p. [lomHoe coBmajgeHune ¢ BepHBIM
OTBETOM OIIeHUBAeTCsI | GayuioM, €Ciiv JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYeT — () GaylioB.

5 tun) 3amaHue OTKPHITOTO THUIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM [0 COJCPKAaHHIO W moiHOTe. [IpaBWiBbHBIN OTBET 3a 3aJaHue
OlLlcHUBaeTcs B 3 Oauia, eciii JOIMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIM, HO HE
HOJHBIN - 1 6ai, ecnu gomyiieHo oosiee 1 ommOKY \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t ITepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMHUPOBAHHUS KOMIETEHIIMM, coaepxarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periamMeHTHpyIONIUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluu 00yJaronuxcs
I'VAIL

11. Meroauueckue yKazaHus JUIst 00y4aroIMXCsl 10 OCBOCHUIO AUCLUIUINHBI

11.1. Meroauueckue yKazaHus I OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKUuU B
paMKax JUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POpPMAIUIO IO TEME, @ B OCBOCHUHU
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOro IO3HaHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOU MbIcnu. B yueOHOM mporecce JEKIUs BBIITOIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABIECHUE O TUCIUILINHE,
MIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOosiBJIeHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HayyuTbCSd METOJHMYECKH oOpabaTbiBaTh MaTepuall (BBIACHATH TIJIaBHBIE MBICITH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB M MOHATHUH.

JlekunoHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd CIalI0oB U
HCIIOJIb30BAaHMEM pa3aTOYHOrO0 MaTepuaja TIpU MPOBEACHUU KOPOTKUX JUCKycCUM 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMAaTHK 0 JUCIUTUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuana:




- OHpGI[eJICHI/IH MAaTCMAaTUYCCKUX TCPMHUHOB.
DopMyJIHPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Wnmoctpupyronye npumepsl.

11.2. MeTtoau4veckue ykazaHUs UIsi OOYYaIOIMIUXCS O TPOXOXKICHUIO MPAKTHUYECKUX
3aHATUH

[TpakTHdeckoe 3aHATHE SIBISETCS OMHOW M3 OCHOBHBIX ()OpPM OpraHU3alHuH y4eOHOTO
mporiecca, 3aKJIFOYarOIIascs B BHINOJHEHUH O0YYAIOIIMMHUCS T10]] PYKOBOJICTBOM MPEIIOaBaTe s
KOMIUIEKCa YYeOHBIX 3aJaHUN C LEIbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIIMHBI, PUOOPETEHUS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITCIBHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS I 00YYAIOIIETrOCs SIBISICTCS IPUBUTHE 00YJatOIIUMCS
YMEHUI U HABBIKOB MPAKTHYECKOM JIEATETLHOCTH 10 U3y4aeMOM TUCITUTIIIMHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUU 00YUYAIONIUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe M JeTalu3alds 3HAaHUW TpH PEHICHUH
KOHKPETHBIX 3a71a4;

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCIHILINHEL

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJIHEHUS 3aJaHMIL;

— CBSI3aHHBIC C MOJIyYEHHUEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrieueHrne PalHOHATBHOTO COYSTAHNS KOJUICKTUBHOM W MHIMBHIYAJIbLHON POpM 00yUICHHUS.

OYHKIMY TPAKTUYECKUX 3aHATUH:

— IIO3HAaBaTelIbHAad;

— pa3BHBaloOIaf;

— BOCHHUTATCILHAS.

[To xapakTepy BBITIONHIEMBIX OOYYAIOMUMCS 3aJaHU 10 TPAKTHUYECKUM 3aHATHIM
MOAPa3AeIAI0TCS Ha:

— O3HAKOMHTENbHBIC, TMPOBOAUMBIE C 1EIbI0 3aKPEIUICHUs] W KOHKPETH3alUU
M3YYEHHOTO TEOPETUYECKOI0 MaTepuaa;

— aHaATUTUYECKHE, CTAaBSIINE CBOCH IIeNbI0 MOMydeHHuEe HOBOM MH(GOpPMAIIMU Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOPYECKHUE, MOJIXO/IOB K PEUICHUIO 3a/au.

@®opMbI OpraHU3aluy MPAKTUUECKUX 3aHATUN:

- B HHTEpaKTUBHOW ¢opme (pemeHue CUTYallMOHHBIX 3aJad, 3aHsITHS 110
MOJICTTUPOBAHUIO PEATBHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE WHTEpPaKTUBHOU (hopme (BBIMOJHEHUE YIPAXKHEHUU, pEIIeHUE TUIIOBBIX 3ajad,
pellieHre CUTYaI[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHusl K MPOBEACHUIO NPAKTUYECKUX 3aHATUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHaJI  MpPENoJaBaTels
IPUCYTCTBYIOLINX CTYACHTOB. 3aTeM OOBSABISAETCA TEMA MPAKTUYECKUX 3aHATHH.

[IperoaBaTens YUTAET YCIOBHE 3alayd M TpeiaraeT CTYACHTAM CaMOCTOSTEIhHO
peLuTh 3a/1auy, UCIOJb3ysl 3HAHMSA, MOJTYYEHHBIE CTYAEHTOM Ha JieKuuu. CTYAEHT, KOTOPBIN
NEPBBIM PEIIWI 33Jady, BBI3BIBACTCS K JIOCKE. B ciydae ecnm CTYIeHT MpPaBHIBHO PEIIHI
3ajady, OH moay4aer 5 6ayuioB. Ecam cTydeHT pemraer 3aaady ¢ MOMOUIbIO NMPENoaBaTes, TO
nonyyaer 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OIEHKM CTYACHTOB (BKJIIOYas OLIEHKY
MOCEIIaeMOCTH) TepeBOJATCS B OOHychl (kauectBO) or O g0 5 OammoB. Otu OOHYCHI
n00aBIsAOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHIOBOM CHCTEMBI.




Cryaentam BblaeTcs JOMAallHee 3aJaHUE B BHUAE 3a7ad, KOTOPbIE OHHM CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBITOIHICT pabOTy IO
3aJJaHMI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIMOaBatelisi, HO 0e3 ero HermocpeaCTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TO3BOJISET UM pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHCT-II/IBaCT BBICOKHH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOydYEHHS, TIOMOTAeT TOJIYYUTh HABBIKM TOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYIO — paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHILIHHE;

11.4. Metoauueckue yKazaHusl JUIsl OOYyYaroIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuXxcsl, OCYLIECTBISEMOIO B TEUEHUE CEMEeCTpa C IIeJIbI0 OLEHHBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme aucraHimoHHoro ooOyuenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHBIE pabOTHl IO PEHICHUI0 3aJa4 H  OAHH
TEOpPETUYECKUH Oompoc (IepeueHb BOIPOCOB JUIsl TECTOB pa3MmelleH B «baHke BompocoB» B
cuctemMe AucTaHUMOHHOro oOyueHuss ['YAII), Ha npakTHUUECKHUX 3aHIATUSIX [POBOJATCS
IIPOBEPOUHbIE pabOTHI IO pazjiesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KAaK Ha LeJoe
3aHATHE, TAaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTU OYAYT YYWUTBIBATHCS NMPHU MPOBEACHUU
IIPOMEXKYTOUHOM arTecTaluu (Ipy UCHOJBL30BaHNUU OaJIbHO-PEUTHUHIOBOI CUCTEMBI OLIEHUBAHUS,
KaX/blii BHJ KOHTpOJIA OLEHHBAaeTcs B Oamgax, M3 KOTOPBIX (OPMHUPYETCS HTOTOBBIN
pe3ymabTar).

11.5. Metoauueckue yka3zaHus A 00y4aroUMXcs MO MPOXOXKICHHUIO NMPOMEKYTOUYHOMN
aTTECTALINH.

[Ipomexyrounas  artectanus  oOydarlolUXcsl — NpeAycMaTpuUBaeT  OlLIEHHWBAaHHE
IPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3yabTaTOB O0YyYEHMsI MO JUCHUIUIMHE. DK3aMeH — Gopma
OLICHKHM 3HAHUI, MOJTYYEHHbIX 00YYalOIMMCS B MPOIIECCE U3YUYEHHUS BCEW TUCIUIUIMHBI UM €€
YacTH, HABBIKOB CaMOCTOSTEIbHOW paboThl, CHOCOOHOCTH NPUMEHSTh HMX [UId peIIeHUs
MPAKTUYECKHX 33/a4. DK3aMEeH, KaK IPaBUJIO, IPOBOJUTCS B MEPUOJ IK3AMEHALIMOHHON CecCUn
M 3aBEpIIAETCS AaTTECTALMOHHOM OLEHKOM «OTIMYHO», «XOPOILIOY», «yIOBJIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIBHO.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




