MHUHUCTEPCTBO HAYKH U BBICIIEO OBPA3OBAHMUSI POCCHUHCKOH

OEJIEPALITUU

denepanbHoe rocynapcTBEHHOE aBTOHOMHOE 00pa3soBaTeNbHOe YupexIeHHE BEICLIEro

obpazoBaHus

"CAHKT-ITETEPEYPI'CKUI I OCYTAPCTBEHHBIM YHUBEPCHUTET
ASPOKOCMHYECKOI'O [TPUBOPOCTPOEHUS"

Kadenpa Ne |

YTBEPXJIAKO
PyxoBoautens o6pazosarenbHoii NpOrpaMmsl

JIOIL,K.T.H.

(20MKHOCTS, Y. CTEneHs, 3IBaHHEC)

P H. Ilenmc ﬂ”

( W)

PR

/(no.:mlcl[)
«10» dpeBpans 2025 r

PABOYAS TTPOTPAMMA JIUCLIUTIIMHBI

«Maremaruka. Ma'reMaTuqecxuﬁ aHaJIHu3»

(HammeroBanue aucuumums)

Kon nanpasnenus noarorosku/
CMENHATEHOCTH

27.05.02

Haumenosanue HanpaBJIeHUs

Merponoruueckoe obecneyenne BOODPYKE€HUS U BOEHHO#M

TOATOTOBKH/ CMEUHANTBHOCTH TEXHHKH
Haumenosaune
Metponornueckoe obecneuenne kocMuueckux CpeacTs
HaNpaB/IeHHOCTH
Dopma 06yyenus OYHas
T'ox npuema 2025

Cankr-Ilerep6ypr— 2025

Jluct cornacosanus paGoueit TIPOrPaMMbl IMCLHILUIMHBI
,,ﬁlo. [Tpoxenko

[Tporpammy cocrasun (a)

J . &
Jlow, k.n.H., fon. 05.04 U0

(nomxkHoCTS, yu. crenens, 3BaHHE) (nonmucs, nara) v (mHMUMAnBL, Gamimis)

Iporpamma 0106peHa Ha 3acenanuu kadeapsr Ne |

«03» despans 2025 r, nporokon Ne 02/1

3asenyrommii kadenpoii Ne | /
A.0.-M.H. 101 2 ¢5.9¢/T_A.O. CMupHOB

(yu. crenens, 3panue) (oammcs, nata) (MBMUMANLL, bamymis)
3amecTuTens aupekTopa uHCTHTYTa OIT /’ronuqecxoﬁ pa6ore
9 ~ o -
JIOIL,K.T.H. % 03.Q 2¢ H.IO. Edpemon
(momxHOCTS, y4. cTenens, 3parme) k_/(ﬁommch, narta) (emumanst, Gammnis)



AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
POrpaMMy BEICIIETO 00pa30oBaHUs — MPOTPaAMMy CICIHATUTETA TI0 HAIIPABIECHUIO TOATOTOBKH/
crienanbHOCTH 27.05.02 «Metposiorudeckoe obecrieueHrue BOOPYKEHHsI 1 BOGHHON TEXHUKH
HarpaBJIeHHOCTH «MeTpoJIorHueckoe OOecredyeHue KOCMUYECKHX CpeAcTBy». [ucuuminuna
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «CnocoGeH OCyIIECTBIATh MOUCK, KPUTHUYCCKUN aHAIM3 U CHHTE3 HMHGOpPMAIIUH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

ConepkaHnve  AUCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMaTBFHBIM 1 UHTETPAIbHBIM UCYUCIICHUEM, TEOpHUEW MPEeAeNioB U PSIJIOB M UX
MPUMCHCHHEM.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOMIHE (QOPMBI OpraHU3aAlNUU
ydeOHOro Tpolecca: JeKyuu, NpaKkmuyeckue 3aHAMUAL, — CAMOCMOAMENbHAL — paboma
obyuarowe2ocs.

[IporpaMMo#l IHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTICBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B (hOpMe IK3aMEHa.

OO0miass TpyAOEMKOCTh OCBOEHUS AMCLUUILUIMHBI COCTaBIseT 9 3aueTHBIX enuHull, 324
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenogaBaHus TUCITUTITUHBI

— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHalbHBIE 33Jaud C WCIOJIB30BAaHUEM ammapaTta MaTeMaTHYeCKOTrO
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUTUICS MOJDKEH O0NanaTh CIEAYIOUUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B
tabnue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus Kon n
Kon v HanMeHoBaHNE HHIUKATOPA JOCTHUKCHHUS
(rpymma) HaMCHOBAaHHE
KOMITETCHIIUH
KOMITETCHITHT KOMITCTCHIINH
VK-1.3.1 3HaTb METOIBI KPUTHUECKOT'O aHAIN3a U
YK-1 Cnocoben p
CHUCTEMHOTO MoAX0/a
OCYIIECTBISTh
N YK-1.3.2 3HaTh METOIMKU Pa3pabOTKU CTpaTerun
KPUTUYECKHUI aHAIIN3 N .
JIEACTBUM JIJISl BBISIBJICHUS U PEIICHUSI IPOOJIIEMHBIX
PoOJIEMHBIX .
YHuBepcanbHbIe . CUTyalui
CUTYaIlMil Ha OCHOBE . .
KOMIIETCHIINH CHCTEMHOLO VYK-1.Y.3 ymeTs BelpabaTbIBaTh CTPATETUIO IEHCTBUI
JUTSI pEIICHUS TPOOJIEMHOM CUTYyaINH
noaxoza,
VK-1.B.1 BnageTs HaBbIKaMU CUCTEMHOTO U
BbIpa0aTHIBATH
. .. | KpUTUYECKOTO MBIILIECHUS; METOJUKAMHU TOCTaHOBKHU
CTPATETUIO IEUCTBUI
IEJIH, OTIPECIICHUS CTIOCOO0B €€ TIOCTHIKESHUS

2. Mecro nucuuruinHbL B cTpykType OI1
JucnunnuHa He Oa3upyeTcs Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
W3YYEHUH B BBICIICH MIKOJIE KAKUX -TN0O0 TUCIIUTLIINH.
3HaHUs, TMOJYyYECHHbIE NPU HM3YYEHUH Marepuana JaHHOW AMCIUIUIMHBL, UMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUTLIAH:
Marematuka. Teopust BEpOATHOCTEN U MaTEMATUYECKAsl CTATUCTHUKA

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTAENIbHBIX BHIOB Yy4e€OHOM
paboThI 1O TUCHUILIIMHE (M paclpeielleHue 3TOH TPYA0EeMKOCTH 110 CEMECTpaM) MpeICTaBIeHbI B
Tabuie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

B yueGHoi paGoTs! Beero TpynoeMKOCTb 10 ceMecTpam
Nol No2
1 2 3 4

Oowasn mpyooemKocHb oucCyuUnIUHbL, 9/ 324 4/ 144 5/ 180
3E/ (uac)
U3 hux uacos npakmuueckoii H0020Mo6KuU
Ayoumopnule 3anamus, BCEro vac. 136 68 68
B TOM YHCJIC:

nexiuu (JI), (dac) 68 34 34

npakTrdeckue/cemuaapckue 3aaatus  (I13), 68 34 34




(dac)

nabopatopubie pabotsl (JIP), (dac)

KypcoBoii poekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 90 36 54
CamocmosamenvHnas paboma, Bcero (dac) 98 40 58
Buo npomescymounoit ammecmayuu’. 3a4er, DK3.

9K3.,
mudd. 3auer, sx3amen (3auer, Judd. 3aq, OK3.
K3 %) OK3.

*k
IIpumedanue: kaHaMAATCKHI IK3aMEeH

4. CopneprxkaHue JUCLUIUIMHBI
4.1. PacnpexneneHue TpyJ0EMKOCTH JUCLUILIMHEI 10 pa3JesiaM U BUAAM 3aHITHI.
Paznenbl, TeMbl TUCHMIIIMHBI U UX TPYILOEMKOCTb IIPUBEIEHBI B Ta0nuLe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILIHNHBI, UX TPYA0EMKOCTh

Pa3zzesbl, TeMbI TUCIUILTHHBI Jlexunn | 113 (C3) | JIP KII CPC
’ (gac) (gac) (gac) (dac) | (dac)
Cemectp 1
Paszen 1. Teopust npenesnos 6 8 15
Paznen 2. IuddhepennnanpHoe HCUUCICHNE 12 12 15
Paznen 3. UnTerpansHOe HCUKCICHUE 16 14 10
Hroro B cemecTpe 34 34 40
Cemectp 2

Paznen 4. @yHKIMH HECKOJBKUX MEPEMEHHBIX 10 8 20
Paznen 5. luddepennunansapie ypaBHESHHS 8 12 20
Paznen 6. Psapl 16 14 18
Hroro B cemectpe: 34 34 58
Hroro 68 68 0 0 98

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarolMMHUCs  OINpENeTIeHHbIX  TPYAOBBIX  (yHKUMH,  CBsI3aHHBIX C  Oy;ymei
npodecCHOHATIBHOMN 1€ TeTbHOCTBIO.

4.2. ConepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSTHH.
Copep:xanue pa3feioB U TeM JEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0uIIe 4.

Ta6n1z1ua 4 — CO,I[C JKaHHUC pa3[iCJIOB U TCM JICKHMOHHOI'O MUKJId
HOMep pa3aciia HazBanue u COACPIKAHUC PA3ACIIOB U TEM JICKIHHOHHBIX 3aHATHH

Tema 1.1. OcHOBHBIE 25IeMeHTapHble QYHKIMH. YUCIOBbIE MHOKECTBA.
(29ac)
Tema 1.2. Ilpenen ¢pyHKIMN IPU HEOTPAaHUUEHHOM POCTE apryMEHTA.

Teopemsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen dbyHkuum B Touke. HempephBHOCTH. 3amedaTelbHBIC
npenensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuii u
MeXaHWYeCKUU cMbIci. Tabnuiia mpou3BOIHBIX, YacTh 1. (2 yaca)

2 Tema 2.2. IlpaBuna nuddepenumporanus. [IponzBogHas cnoxHoR
¢GbyHKIUY, Tpou3BOIHAs oOpaTHOM GyHKIUH. Tabinia npou3BOIHbIX,
qacTb 2 (2 yaca).




Tema 2.3. IIpou3BoiHbIE BBICIIMX MOPAAKOB. Teopemsbl O
muddepeHpyemMbIx QyHKIUAX. (2 yaca)

Tewma 2.4. Ilpasuino Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tema 2.5. luddepenuan ¢ynkiuu nepsoro nopsaka. Juddepenmnmanst
BBICIIMX NOPSAKOB. (2 yaca)

Tema 2.6. UccnenoBanue GyHKINN C TOMOIIBIO MPOU3BOIHBIX (2 yaca)

Tewma 3.1. IlepBoo6pa3nas. Heonpenenennbrit maTerpan. CBoicTaa
HEOIpeIesIeHHOTo nHTerpaa (2 Jaca)

Tewma 3.2. Tabnuna uaTerpagoB. MeTo1 3aHECEHHS T10]T 3HAK
muddepennmana. Meron 3aMeHbI IEPEMEHHON HHTETpUpOBaHUs (2 yaca)

Tema 3.3. MaTerpupoBanue no yactam. MiHTerpupoBanue paiioHaIbHBIX
BbIpaKeHH. (2 yaca)

Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKHUX BbIpaXKeHUM (2 yaca)

Tewma 3.5. Onpenenennbrii uaTerpan. OnpeneneHue U CBOMCTBa. (2 yaca)

Tema 3.6. MaTerpai ¢ nepeMeHHbIM BEpXHUM Tipeaenom. opmyna
Herotona- Jletionuna (2 yaca)

Tema 3.7. HecoOcTBeHHBIE HHTETpAJIBI (2 Yaca)

Tewma 3.8. IlpunoxxkeHus: onpeneaeHHOro HHTerpania (2 yaca)

Tema 4.1 @yHKIMSA HECKOIBKUX NepeMeHHbIX. OCHOBHBIE TOHATHS.
HenpepriBHOCTS. (2 yaca)

Tewma 4.2. luddepennupoBanne GyHKIINN HECKOIBKUX MEPEMEHHBIX.
(Yactubie mpousBoanbie. Juddepenuan. [IponzBoaHas cioxHON
¢yakuu. YacTHBIC MPOU3BOIHEIC BRICIIHX TOpsaKoB. @opmyita Teitopa)
(4 gaca)

Tema 4.3. VccnenoBanue QyHKIIMN HECKOJIBKUX MEpeMEHHBIX. (4 yaca)

Tewma 5.1. luddepennmanbapie ypaBHEHHsI IEPBOTO mopsiika. OCHOBHBIC
noHatus. Jluddepenunanbabie ypaBHEHUS € pa3JesOMMMUACS
nepeMeHHbIMH. OHOpOoIHbIE MU depeHIaTbHbIE YpaBHEHUS [IEPBOTO
nopsnaka. (4 Jaca)

Tema 5.2.

. Jluneitnpie nuddepeHmanbHbie ypaBHEHUS MTEPBOTO MOPSIIKA.
VYpasuenne bepuymmu. uddepennnanbabie ypaBHEHUS BBICIIUX
TOPSAJIKOB, JIOMYyCKAIOIINe MOHIKEeHUE mopsiaka. (2 Jaca)

Tewma 5.3. Jluneitasie ogHOpOAHBIE AU DepeHITnaTbHbIC YPaBHEHUS C
MOCTOSIHHBIMU KO3 puninenTamu. JIuHeitHble HEOJHOPOIHbIE
nuddepeHIMaIbHbIe YpaBHEHNUS BBICILINX MOPSIIKOB. (2 yaca)

Tema 6.1. Hucnoseie psasl. OCHOBHBIE onpeneneHus. Psel ¢
NoJIOKUTETbHBIMU wieHamu. [Tpusnaku lanamGepa u Komm (2 gaca)

Tema 6.2. Heo6xonumblit npusHak. [Ipu3znaku cpaBHeHus. VIHTerpaibHbIi
npusHak Komm. (2 gaca)

Tewma 6.3. 3HakonepeMeHHbIC PsABL. AOCOMIOTHAS M YCIOBHAS CXOIUMOCTH
CgoiictBa abcomroTHO cxoasuxcs psanoB. [Ipusnak JleliOnua (2 vaca).

Tema 6.4. ®ynkuuonanbHble psiibl. ObmacTe cxonumoctu. PaBHOMepHast
cxoaumocth. Ctenennsle psaasl. MHTepBan cxoaumocti (2 yaca)

Tema 6.5. CBolicTBa CXOASIINXCS CTENIEHHBIX PsAIOB (2 yaca)

Tema 6.6. Paasl Teitnnopa u Maxknopena (2 yaca)

Tema 6.7. Pang @ypbe nepuoanyeckoit pyHkuu (2 gaca)




‘ Tema 6.8. Psg @ypbe yeTHOH U HeueTHOU (HYyHKIUU (2 Yaca)

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TA0IHIIC 5.

Ta6smma 5 — [IpakTrudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

YaCTHBIC PEIICHUSI.
Astonomusie 1Y, 1Y ¢
pa3/ieICHHBIMH | C

W3 aux
No
Tpynoem | mpaktuue
Ne Tembl mpakTHYECKUX DopMBI TPAKTUIECCKUX N pasuena
. . -KOCTb, CKOH
/1 3aHATHH 3aHATHH VCIINII-
(dac) MOJTOTOB
JINHBI
KH, (4ac)
Cemectp 1
[Ipenemns
paIMOHAITLHBIX
1 BBIPOKCHHUI Ha Pewmenue 3amau 4 1
0ECKOHEUYHOCTH U B
TOUKE.
DKBHUBAJICHTHEIE
2 OECKOHEYHO MaJIbIE. Pewmenue 3amau 4 1
Yuco e.
[TIpouzBoaHkIE.
3 | [IpaBwmia Pemenwne 3amau 4 2
nuddepeHIpoBaHms
ITpousBogHas CIOKHOM
4 p Pemenne 3amau 8 2
byHKIIMN
Tabmnunoe
5 Pemenne 3amau 4 3
WHTETPUPOBAHUE
Brecenue o 3HaK
6 Pemenne 3amau 2 3
JddepeHmana
3aMeHa IEPEMEHHOM.
7 | MUHTErpHpOBaHHE TIO Pemenue 3anau 4 3
YacTIM
WuterpupoBanue
8 paroHaNIbHBIX Pemenue 3amau 4 3
byHKIMMA
2 cemecTp
9 | YacTHbIC TPOU3BOJIHBIC Pemenue 3anau 2 4
YacTHBIE IPOU3BOIHBIE
10 P A Pemenue 3amau 2 4
BBICIIIUX TOPSIKOB
OKkeTpeMyM (QyHKIHH
11 | HeCKOIBKHUX Pemenue 3agau 4 4
MIEPEMEHHBIX
Pemenne
Qg depeHIaIbHbIX
YpaBHEHUH ITEPBOTO
12 | nopsaka. O6uue u Pemenue 3amau 2 5




pa3eSIOIMUMHUCS
NePEeMEHHBIMU

13

Pemienue onHOPOIHBIX
Y nepsoro nopsaka u

Y koTopbie MOXHO
MIPUBECTHU K
OJIHOPOJHBIM

Pemrenue 3amgau

14

JIuneitnbie
nuddepeHnranbHbIe
YpaBHEHUS TIEPBOTO
nopsika. YpaBHEHUs
bepnymm

Pemenue 3amau

15

Huddepennmanbapie
YpaBHEHHUS B MOJIHBIX
nuddepenmmanax.
Huterpupyromuii
MHO>KUTENb.

Pemrenue 3amgau

16

Huddepenumanpublie
yYpaBHEHUS BBICIIHX
TOPSIIKOB,
JIOIYCKArOIIe
MOHMKCHHUE TTOPSIKA

Pemenue 3agau

17

Jlunelinbie
HEOJHOPOIHbIC
nuddepeHnranIbHbIC
YpaBHEHHUS C
MIOCTOSIHHBIMHU

koo unmeHramMu

Pemenue 3agau

18

Psanwl ¢
MOJIOKUTCILHBIMU
yieHami. [IpusHaku
Hanamb6epa u Ko

Pemenue 3agau

19

Psner ¢
MOJI0KUTEIbHBIMU
qJIeHAMH U
3HAKOTIEPEMEHHBIE
psaabl. HeoOxoaumblit
MPU3HAK U IPU3HAKU
CpaBHEHUSI.

Pemenue 3agau

20

CreneHHble psb

Pemenue 3agau

21

Psaner Teitnopa u
Makiiopena. Psaast

Dypse.

Pemenue 3agau

Bcero:

68

4.4. JlaGopaTopHbIE 3aHATHS

Tembl 1ab0paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaunmenoBanme nabopatopHbix paboT

TpynoemMkocTsb,

N3 Hux
MIPAaKTUYECKOU

Ne
paznena




MOJATOTOBKH, | JUCIIMII
(dac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTHpOBaHKE/ BBHITTOJIHCHHE KyPCOBOH PaOOTHI
VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunbsl caMocTosiTenbHON pabOTHI U €€ TPYA0EMKOCTh IIPUBEIEHBI B TaOIHUIIE 7.

Ta6ymmia 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYA0EMKOCTh

Buna camocrosTenbHOM paboThI BSIZEO’ Cemectp 1, yac CemecTtp 2, yac
1 2 3 4
H3ydeHne TeopeTHUecKOoro MmaTepuania
nucuurnael (TO) 35 15 20
KypcoBoe npoextuposanue (KI1, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKVY) 35 15 20
Jowmamrnee 3ananue (J13)
KonTponbubie paboTel 3a04uHNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU o8 10 18
atrecrauuu (I1A)
Bcero: 98 40 58

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaroImuXcs M0 JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-METOAMYECKNE MaTepHalibl Il CaMOCTOSITENIbHOM pabOThl 00YYaroIIMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPHUBEIeH B TaOIUIIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

Mudp/ bubnuorpaduueckas ccpiika Komnuectso
URL anpec 9K3EMILISIPOB B

oubnuoreke
(xpome
AIIEKTPOHHBIX
HK3EMILISPOB)

517 [Tuckynos H. C. TuddepennmansHoe u 159

1134 UHTETpalibHOE Ucuucienus: yueonuk: B2 1., T. 1./

H. C. lTuckynos. - CI16.: Mudpwu, - 1996. - 416 c.
517 [Tuckynos H.C. lnddepennmansroe u 145




1134 WHTErpaJIbHOE UCYHCIIeHHE: yuyeOHoe mocoodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: UnTerpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepennnanpaoe u 237
1134 WHTErpajibHOE ucurciieHus: B 2 1.: yaeOHOe mocobue
Juist cTyieHToB BTy30B M.: UnTerpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 Bepman, I'. H. C6opHuK 33124 110 Kypcy 165
b50 MaTeMaTH4YeCKOro aHanuza: yueoHoe rmocodwue / I'. H.
Bepman. - 22-e u3n., nepepad. - CI16.: [Ipodeccus,
2005. - 432 c.
517 Bericmrast Mmarematuka. Psasl: yaeoHOe mocoowue / HO. 167
I'96 A. T'ycman, C. I1. [TomerTkuH, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a9pOKOCM. TPUOOPOCTPOCHUSI. -
CIIo. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronpir .M. OCHOBbI MAaTEMaTHYECKOTO OBbC Jlanb
com/book/65055 | ananu3za. B 2-x . Tom 1-b1ii - Cankt-IleTepOypr:
Jlanb, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsn I'.M. OCHOBBI MATEMATUYECKOTO OBC Jlaus
com/book/411 | ananu3a. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
JIanb, 2008. - 464c.
https://e.lanbook. | CoopHuk 3a71a4 MO0 MaTeMaTHYeCKOMY aHaIu3y. Tom OBbC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHoCTh. JudhepeHiupyeMocTsb
/ JILJ. KynpsiBues [u 1p.]. - MockBa : ®u3matiur,
2010. — 496 c.
COOpHHUK 3a/1a4 [0 MAaTEMAaTHIECKOMY aHaIu3y. Tom ObC Jlanb
https://e.lanbook. | 2. Uurerpanst. Psaapr: yueb. mocodue / JI.JI.
com/book/2227 | KyapsBues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | Banaua K.B. Maremarnueckuii ananus. / K.B. 9BC Jlans
om/book/74580 | Bamaun, B.H. banuisikos, A.B. Pykocyes. - M.:
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MaTeMaTu4ecKoro 3BC Jlanb
om/book/2660 | ananusa./ A.®. bepmanT, U.I'. Apamanosuu. - CII6.:
Jlanb, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekuuu o MaTeMaTHYECKOMY aHAIU3Y. - ObC Jlanb
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3noouna C.B. MaTteMarndeckuil aHaiau3 B 3a1a4ax U 9BC Jlans
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. [Tocurensckas.
- M. : ®usmaraut, 2009. - 360 c.
bypkosa E. B. Maremaruueckuii ananus. / E. B. ObC Jlanp
bypkoga, O. A. Hlymepuna. - KpacHospck: Cubl'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makapoa M.B. Jluddepennmansabie 100
ypaBHeHus: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'VAII, 2014.- 56c.
YK 517.9 Makaposa M.B., ITombrTkun C.I1. Ilpumenenune 50
muddepeHIMATbHBIX YPaBHEHU IS peIeHUs
NPUKIIAJHBIX 33/1a4: yueb.-meToa. nocodue/ M.B.
Makapoga, C.I1. [Tomertkun. —CI16.: 'Y AII, 2021.-
45c.
Aragono, C.A. luddepennmanbupie ypaBHeHUs / OBbC Jlanp
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C.A. Aradonos, A.JI. I'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTtuka
B TEXHUYECKOM yHHBepcuTtere; Boim. VII).

Kabxko, A. I1. Tuddepennmanbubie ypaBHEHHS 1 OBC Jlanb
ycToiunBocTh: yueonuk / A. I1. XKabxko, E. 1.

Kotuna, O. H. YnxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJIi OCBOCHMS JUCLMILIUHBI
npuBe/ieH B Tadsmie 9.

Tabmua 9 — IlepedeHb SICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB  HH(OPMAIMOHHO-
TEJICKOMMYHHKAIIMOHHOMN ceTH «HTepHeT)
URL aapec HaumenoBanue
http://www.math-net.ru OO01IepOoCCUICKUIT MaTEMaTHIECKHUIA TTOPTAI
http://e.lanbook.com/view 3BbC «Jlanby

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO oOOeCHeueHHs, HCIOIb3YEeMOr0 IPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPAaMMHOTO obecrieueHus npeacTasieH B Tadmuie 10.

Ta6ymmma 10— [TepeyeHs mporpaMmMHOTo oOecrieueHus
Ne i/m HanmeHnoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4. Wolfram Mathematica

8.2. Ilepeuenn MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0Ib3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr UCHONB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

9BC «Jlaup»

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW ISl  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprabHO-TEXHUYECKON 0a3bl

Ne HaumeHnoBaHMe cocTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)



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

1 JlexuurOHHAS ayaUTOPHUS

2 | Ayauropus a7 IPaAKTHUECKUX 3aHATHH

10. Onenounble cpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTallu
10.1. CoctaB OIICHOYHBIX CPEACTBIJIS MPOBEACHUS TMPOMEXKYTOUHOH aTTeCTalllH
00ydJaronuxcs mo IMCUUILIMHE TpUBe/eH B Taosmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl POBEACHUS TPOMEKYTOUYHOHN aTTeCTaIlluu

Buj npomexxyTouHOM aTTecTanuu IlepeueHb OLICHOUYHBIX CPENICTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
TecTsl.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS MPUMEHSETCS S5-0auThbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas mpuBe/eHa B Tabumie 14. B TeueHne cemecTpa MOXKET HCIOIB30BAThCS
100-0amnpHast ~ mKama ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepun olleHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITCTCHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKCHHS C TIPAKTUICCKOM
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJIeCT CHCTEMOM CIIeMaIM3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
<(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYLIECTBY M3JaraeT €ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUUYECKOM JESITEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIAJICET CUCTEMOM ClIeIMAIM3UPOBAHHBIX OHITHH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicst yCcBOMJI TOJIBKO OCHOBHOHM MpOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, ONUpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— HCTIBITBIBAET 3aTPyJHEHHMsS] B TNPAKTHUYECKOM NPUMEHEHHWU 3HAHUHN
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB U 0000IICHMIA;

— YaCTUYHO BJIAJIEET CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM dYacTh MpPOrpaMMHOIO

MaTepHrana;

«HEYJIOBIIETBOPUTEBHO» | — IONMYCKAeT  CYILECTBEHHblE  OIMMOKM M HETOYHOCTH  NpHU
«HE 3aU4TCHO» paccMOTpeHHH poOseM B KOHKPETHOM HalpaBlIeHUH,

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBAaTh HAYUHbIE MOJI0KECHHUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— He (hOpMYITHPYET BBIBOAOB U 0O0OIIICHHIA.

10.3. TunoBble KOHTPOJILHBIC 33/1aHUS HJIM HHbIE MAaTCPHAIIBL.
Bormpocsl (3agaun) nmst sKx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne Kon
[lepeuens BompocoB (3a7a4) A SK3aMeHa
/o WHIUKAaTOpa
Cemectp Nel
1. | Ilpenen ¢pyHkiuu. Beraucienue npeaenos. YK-1.3.1
1. Beruucauts npenen lim % YK-1.Y.3
x—+oa X+ 2x—
Otser: 3
2. Berumcnuts mpemen lim —
=3 &XT —/XTa
OtBet: 8/5
3. Bbrumcnuts npegen lim ———
x—oo &X7 TaX—a
Otset: 3/2
4. Beraucnuth npeaen lim :
w— 3 =X
Ortsert: - 5/7
B W
5. Bwruucauts npenen lim — —
x—+oa Jx-—Tx+2
OTBeT: 0€CKOHEYHOCTh
6. Beruncnts npepen lim ———
Orer: -3/6 = -1/2
-
7. Beruucnuts npeaen lim —————
o = T
OTBer: 0€CKOHEYHOCTH
8. Bbruuciuts npezen lim ———
OrBet: 7/6
. R = S
9. Beruucnuts npeapen lim —— o
x—oo - —Tx+132
OTBer: 0eCKOHEYHOCTH
10. Boruucnuts npesen lim ———
OtBet: 8/5
2. | Kakue u3 npeacTaBIeHHBIX HIKE TIPEETIOB MOTYT OBITh BHIYUCIICHBI YK-1.B.1
METOJIOM JIEJICHUS Ha OOJBINYIO CTETICHh TEPEMEHHBIX ? YK-1.3.2




3x’-dx—4
c) lim—
x—oo 2X°—3x—2
. —NTHNEE
d) lim -
x—3 2x~—bx—-3
. —._1:—3—2
e) lim ——

OtBeT: a), C), €)

Kakas ¢hyHKIMS Ha3bIBaeTCsl HEMIPEPHIBHOM B TOUKE Xo? YK-1.3.1
Oteer: ®yukuus f(X) Ha3pIBaeTcss HeMpepPHIBHOM B TOYKeE X0, €CIH YK-1.V.3
OHA ompeie/ieHa B HEKOTOPO OKPECTHOCTH 3TOM TOYKHM X0 U
lim £(x) = f(x,)
x—xg
Yemy paBHa cymMMa KOHEYHOTO YHCJIa OECKOHEYHO MaNTbIX (DyHKIIHI? YK-1.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0ECKOHEYHO MAJIbIX (PyHKIMT — YK-1.V.3
3TO0 (PYHKIHSA 0€CKOHEYHO MaJIasi
Teno mBuskercs o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B YK-13.1
MoOMeHT BpeMeHu t =17? 3anuimmTe HOMEp BEpHOTO OTBETA. YK-1.Y.3
1) 6
2) 4
3) 10
4) 15
Otgert: 4)
1) BblumcIMTE HPOM3BOAHYIO GYHKIMH ¥ = x° + 4% YK-1.B.1
. YK-1.3.2
Otser: 2x + 4% In4
2) Bepuo nu yrBepxaenue: «[Ipou3BoaHas CyMMBI IBYX
muddepeHrpyemMbIx GyHKIUI paBHa CyMMe POU3BOJHBIX ITUX
¢byHkui». OTBET apryMeHTUpYTe.
Orser:
IIpaBuia qudgepeHnnpoBanust MOTyT ObITh 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (UC)EV(X))'=u'(X)xV'(X)
3. (U(X)v(x))'=u"(x)-v(x)+u(x)-v'(x)
4. (:n :I _u T ';:I— (x)vix
®opmyJia Ne4 kak pa3 u o3HadaeT, uTo «[IpousBoanasi cymMMbI I1BYyX
aupepeHunpyeMbix GyHKIMIA paBHA CyMMe NPOM3BOAHBIX ITHX
GyHKIHIA».
1) BblumCIHTE NPOM3BOAHYIO BYHKIMH V = X ° - 4% VK-1.3.1
VK-1.V.3

OtrBer:v = x - 4%(2 + xin4)




2) Bepno mu yrBepxaenue: «[Ipon3BoaHas npou3BeIeHHS ABYX
muddepeHrpyeMbIx QyHKIUI paBHA IPOU3BEACHUIO IPOU3BOIHBIX
TuX QyHKIUY. OTBET apryMeHTUpPYITE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna nud¢epeHupoBaHUs MOTYT ObITh 3aIIUCAHBI:

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)

La / Tx lxt—ulx)vilx

4. (L = w et

wlx v Lx

®opmyaa Ne3 —310 Gopmy.ia Ajisi BBIYHCIEHUS POU3BOTHOM
npousBeleHus ABYX Au(pdepeHurpyeMbIX pyHKIHI, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.

Haiinure popmyiy ¢ ommbOkoil. ApryMEHTHpPYHUTE CBOM OTBET.

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

N

. (UC)EV(X))'=u' (X)) (X)
- (U()-v (X)) =’ (X)-+-v'(X)

4. (A - wl el

vLx [ o

w

OTtBet: omuodka B (popmyJie Ne3. I1o npaBuay nuddepeHuupoBanus

npousseaeHus AByX 1updepeHunpyeMbix GyHKIMNA MPON3BOAHASA

NMPOU3BeeHUs BbIUMCAAETCH 110 gopmy.ie:
(U(x)-v(x))"=u’(X)-v(x)+u(x)-v'(x)

VK-1.3.1
YK-1.V.3

[TpaBuna nuddepennmponanus. [IponzBoaHas ciokHONW QYHKINH.
3ananue 1.
1) HaiiguTe mpou3BoHy0 PyHKIIMH

v =5cos(7+8x) + V7x—8

OTtBeT:
3

7 2

—40sin(7 + 8x) + n (7x—8) *#

2) HazoBute kakoe-nu6o unudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3agaun. OGOCHYHTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONPOBOKICHHEM.

3amanue 2.

1) HaiimuTe npou3BoHYIO0 (PYHKIMH

YK-1.B.1
VYK-1.3.2



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

y = 5cos(5+ 2x) #In(5x— 2)

OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) » >

bx—-2

2) HazoBwute kakoe-1u00 1U(ppoBoOe CPEACTBO, MPUMEHHUMOE IS
peureHus qaHHou 3agadn. OO60CHYHTE BaIll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIsl pelieHust JaHHoii 3aaaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmee 00J1b110ii Hadop
MaTeMaTU4ecKHX GyHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 3.
1) Haiimute npou3BoHYIO QYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
Orser:

-24

S
cos” (T+4x

«In(7x— 4) + 6tg(7 + 4x) = _h?—_“

(In(7x— 4))?
2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust gaHHou 3aaaun. OOOCHYWTE Balll BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl pelieHus JaHHo# 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOMI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJbHBIM CONPOBOKIEHHEM.

3ananue 4.

1) Haiiaute npou3BOIHYIO (PYHKIIMH
¥ =4/ 2 — 6sin(7 + 4x)
Orser:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-nmu6o uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust gaHHoM 3agaun. OGOCHYHTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
NnporpaMMHoe odecrneyeHue, BKJIOYamwmee 00Jb10il Hadop
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajnre0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 5.

1) Haiiaute npou3BOIHYIO (PYHKIIMH
v = 5cos(3 +4x) + log,(3x— 4)
OrtBer:



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
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3

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

—20sin(3 +4x) +

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUIS pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalo4vallnee 00J1b10i HaOop
MaTeMaTu4ecKuX GyHKUIUI B TOM YHC/Ie CHCTEMY KOMIbIOTEPHOI
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

10.

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

oy Z2—bEin| 7+4x

IPOM3BOAHOM QynKIMK y = /2 — 65in(7 + 4x) ? OTBET 0OOCHYITE.
OTBer: BbIpa:keHHe SIBJISIETCH MPOU3BOAHOM 1151 (PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IPOU3BOIHYIO OT

V= ,\,-"2 — Gsin(? + 4%) WIM BBIYMCJIUTH HeonpeaeJeHHbII
HHTErpaji

1
J £ (—24)cos(7 + 4x)dx
2,/2— 6sin(7 + 4x)

VK-1.3.1
YK-1.V.3

11.

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

YK-1.B.1
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12.

B KaKoii TOuKke ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIHM y=X° -2

nmMeet Bua Yy=3x-4

OTtBer: Xo=1

3amada MOXeT ObITh pelieHa 1ByMs crocobamu. O6ocHyiTe 06a

crioco0a perieHus.

Ortser: IlepBblii c10C00 OCHOBAH Ha ONpPeAeICHUN KAcaTeJIbHOM K

rpaduxky GyHKUMH — ITO 001Iasi TOUKa rpadpuka GQyHKUMHU H

NPAMOi, ABJIAIOLIEHCH KACATEJIbHOM, T.€. HY’KHO PeIIUTh CHCTEMY
Ly =x" -2

YPaBHEHMH Yy =3xr—4

IIpu BTOpPOM crioco0e pemeHnsi, HO0OX0AMMO CPABHUTH 001IIee

YPaBHEHHUE KAcaTeJbHOH ¥ = ¥ (%) + ¥ ‘(XU.:I (x— x5) my=3x-4

VYK-1.3.1
YK-1.V.3

13.

ITycts B TOuke (Xo, Yo) mepecekarorces ase kpussie Y=F(X) u y=g(X). O6e
byukun Y=f(X) u y=g(X) ©MeroT Mpou3BOAHbIC B TOUKE (X0, Yo). UeMy
PaBEH yroj MeXJy KpUBbIMU?
OrtBer: Yriom ¢ mexxay kpubiMu Y=f(X) n y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KacaTeJIbHBIMH K PSIMbIM,

g lxgl—F (xp

NPOBeIeHHBIMHU B TOYKe (X0, Yo0) H tg(e) = 147 (xg)-0' Cxg

YK-1.3.1
VYK-1.V.3

14.

[TycTh monokeHue TOUKH NMpu e€ ABUKEHUU 3a1aércs GyHkmueit S=S(t),
rze t — Bpems. Yemy paBHa CKOPOCTH TOUKH? BrIUIITE HOMEP BEPHOTO

VK-1.B.1
YK-1.3.2
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YTBEPIKICHUSL.
a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIIHM S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHO# GyHkunu S(t)

b) Ckopocts TOukH paBHa quddepernmany Gyuakiuuu S(t)

OrBer: a)

15.

ITycts Gyuknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBure ycnosue
yObiBanus ¢ynkuuu y = f(x) Ha untepsae (a, b).

OtBer: Eciau npousBoaHast pynknuu y = f(x) orpunareibHa aJst
BCEX X U3 HHTepBaJja (3, b), To pyHKIHMs yObIBaeT HA 3TOM
HHTepBaJe.

YK-1.3.1
VK-1.V.3

16.

ITycts Gyuknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBure ycrnosue
BBINYKJIOCTH BBepX (yHKImK y = f(X) Ha uHTepBaje (a, b).

OtBet: Ecin BTOpasi npousBoanas pynkuuu y = f(x) orpunarenbna
JJI BCeX X M3 HHTepBaJia (a, b), To pyHKIMs BHINYKJIa BBEPX HA
ITOM HHTepBaJe.

YK-1.3.1
VK-1.V.3

17.

ITycts Gyuknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBure yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) pyHKIMK y = f(X) Ha uHTEpBaje (a, b).
Orser: Eciin BTopas npousBoanasi pyukuuu y = f(X)
MOJIOKUTEIBHA JIJIsl BCEX X U3 HHTepBaJa (4, b), To pyHkuus
BOTHYTA (BBINYKJIA BHU3) HA 3TOM MHTEpBaJe.

YK-1.B.1
VK-1.3.2

18.

[Tycts muddepenuupyemas pynkuus y = f(X) 3ajana Ha HHTEpBaie

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA HHTepBate (a, b) mpousBomHas GyHKIUH y
= f(x) paBHa Hymt0. Kakux JaHHBIX HE XBaTaeT, YTOObI YTBEPKAATh, YTO
B 9TOU TOUKE (DYHKIIUS UMEET MAaKCUMYM?

OrBer: B Toukax 3kcTpeMyMa Ha uHTepBaJie (3, D) npousBoaHast
¢byuxuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MO3KeT OBITh TOYKOH MaKCMMYyMa, MUHHUMYMA HJIH Neperunda
rpaguka ¢pyuxkuuu. /{jst Toro, YTo0ObI B TOUKE ObLJI MAKCHMYM,
Npou3BoAHAS (PYHKIHU J0JKHA MEHATH 3HAK C ITIOCA HA MUHYC.

YK-1.3.1
VK-1.V.3

19.

Kaxkas npsimast TuHUSI Ha3BIBACTCS aCUMIITOTOM rpaduka PyHKIIUN
y=f(x)?

Otget: [IpsimMas TuHMS M HA3bIBAETCH ACUMIITOTOM rpadguka
¢ynxmmnn y=f(X), eciim paccrostnue d ot Touku M, Jiexkanieii Ha ITOM
rpajduxe, 10 NpAMO M CTPEMUTCH K HYJIIO P HEOTPAHUYEHHOM
yAaJIeHUH 3TOH TOYKH MO rpadgpuky oT HaYajaa KOOPAMHAT B
0eCKOHEYHOCTb.

VK-1.3.1
VK-1.V.3

20.

BepHo JI, YTO BBIPAKCHHUC

1n

x2+4+5

L b

SBnsiercs pewenrem [ (5x* — 2x” 4+ +/x®
[IpuBenuTe nBa crioco0a pemeHwus.
OtBeT: BbIpakeHHE

dx ? OTBeT 0OOCHYyITE.

-

VK-1.3.1
YK-1.V.3




5 a Z g 2 g
JX —Lx tox 5 siBJIsIeTCS peleHneM

J (5x% —2x" + \;"?jﬂ'x

I[J'[ﬂ OTBETA HA 3TOT BOIIPOC MOKHO B3SITh HHTEIrpaJl

— 5 2 2 5
J (5x% — 2x" + /2% )dx = Ex“ — Exg + Exl +C
5

2 = o
# + 242 +5 -310 01HO M3 pewennii npu C=5.

5 2
T.C. 1.1:"4 ——X

3 5
BTopoﬁ BapuaHT E)eme}mﬂ: B3M1ITh IPOU3BOAHYIO OT
5 z 2 = .
Ix“ — E.xg + Exl +5, NpoM3BOJAHAasA PaBHA MNOAUHTErpajJbHON
3 2 3
q)ymcmm 5x° —2x° + v/a? , 3HAYHUT BbIpPa:KeHHe
E 4 2 3,2 5
;x — Ex + Exa + 5 sgaBiagercH pelieHueM MHTerpaJa.

21.

1. Brruucnuts HeonpeaenEHHbIM HHTETPAT:

R

J (5x% — 2x° + x¥)dx

OTtBeT:

5 2 Z 3
—xt——x -2+ C
2 3 5

2. BbIYHCIUTH HEONPeIeIEHHBIA HHTETPAL:

i - 3 1 P
J[\;x-—l‘( —5—)dx

3 5B
'
OTtBeT:

3 5 3 L

—x3 + ZX4 —20x++C

5

3. BbruucIUTh HEoNpeneIEHHBIA HHTETPAIT:

-

J [x—: FVE

3\;
OTtBeT:

3 &8 67

—xi+ —x6+ C

8 7

4. BbluncnuTh HeonpeneaEHHbI HHTETpall:

Jedx

Fad & "l'."_"‘
X — vx*©
J x3

OTtBer:
5

0,5x* 1+ 0,8x 1L C

5. BbruncauTh HeornpenenEHHbINA HHTETrpall:

-

J cos(4x — 7)dx
Otser:

1
—sin(4x—7)+C
4

YK-1.3.1
VK-1.V.3




22.

MeTobl MHTETPUPOBAHUS: METO/I BHECEHHUS O] 3HaK 1uddepeHiuana
U METOJ| 3aMEHBI IEPEMEHHON UHTEIPUPOBAHMSL.
1. BeiOepure MeTOJ MHTEIPUPOBAHMS U BBIYMCIUTE HHTETPAL.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:
Orser:

J" 2xdx
Vxi+ 3
22 +3+¢C

Mo:xeT ObITH IPUMEHEH KaK MeTO/l BHECEHHS MO/ 3HAK
auddepenuunaia Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBAHUS.

2. BriOepure METO MHTETPUPOBAHUS U BBIUMCIINTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:
[ dxdx
J x*+1
Orser:
Zarctg(x*)+ C
MozkeT ObITH IPUMEHEH KaK MeTO0/] BHeCeHHS 10/ 3HAK

auddepennuaia Tak ¥ MeTO/ 3aMeHbI NepeMeHHOH
UHTErPUPOBAHUS.

3. BriOepurte MeTO HHTETPUPOBAHUS U BHIUMCIINTE UHTETpaJl.
YKaxxute Kakoi METOJ HHTETPUPOBAHMSI IPUMEHSIIN :

J xsin(x® + 3)dx
Ortser:

1 5
—Ecﬂs[x +3)+cC

Mo:keT ObITH IPUMEHEH MeTO/ 3aMeHbI NepeMeHHOMH
UHTErPHUPOBAHUS.

4. BpiOepuTe METOJI UHTETPUPOBAHUS U BBIUMCIUTE UHTETpaJL.
VYkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

ax
J Vxcos?(Vx)
Otser:
2tg(Vx)+C
Mo:keT OBITH IPUMEHEH MeTO/ 3aMeHbI epeMeHHOH
HHTErpUpOBaHMusl.

5. Bribepute MeTO1 HHTETPUPOBAHUS U BHIUMCINTE UHTETpAJl.
VYkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

J" dx
dfx — x

OTtBer:

YK-1.B.1
YK-1.3.2




—2ln|4 — x| + €
MoskeT OBITH IPUMEHEH MeTO/] 3aMeHbI epeMeHHOH
HHTErPUPOBAHMNS.

23.

Samanue 1.

1) BBI‘II/ICJ'II/ITB, IIPUMEHUB MCTOA MHTETPHUPOBAHUSA 110 YACTAM:

J x ® cosxdx

OtBet: xsinx + cosx +C
2) HazoBure kakoe-mub0 1UMPOBOE CPEICTBO, MPUMEHUMOE IS
pereHus faHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOD.

OTtBeT:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITH NPUMEHEHbI AJIs
pelieHusi daHHOHM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYawinee 00JbmIOH HaOop
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanue 2.
1) BbryuciuTh, MpUMEHHB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

Otser: (x +1)e* — e+ C
2) HasoBure Kakoe-1u00 1HU(POBOE CPEACTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHyiiTe Ball BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajiredpbpl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.
3anganue 3.

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

OtBer: 0,5x (Inx—0,5) + C
2) HasoBure Kakoe-n1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI 1JIs
pemieHust JaaHHO 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWO4Yawilee O00JbIOH Hadop
MaTeMaTU4ecKMX (QYHKIMH B TOM YHCJECHMCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0O HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3amanue 4.

1) Beruncnnth, NpUMEHUB METOJ UHTETPUPOBAHUS 110 YACTSM:

YK-1.3.1
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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
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
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( x° = sinxdx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-m1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qanHou 3aqaun. OO0CHYITE Balll BEIOOP.

OTtBet:
K nudpoBbIM cpeacTBaM, KOTOPbIE€ MOTYT ObITh IPUMEHEHBI ISl
pelieHus JaHHOI 3aga4u oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4ecKUX GYHKIMHA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

Samanue 1.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

-

J dx

0

OtBet: 2
2) HazoBute kakoe-mu00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
peteHust naHHo# 3anaun. OOOCHYy#iTe Balll BHIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI sl
pelieHusi JaHHO 3amayd  orHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecmedeHHe, BKJIKOYaKinee O00JbIIOH HaOoOp
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIEHHEM.

3amanue 2.

1) BeruncnuTe onpeneeHHbII HHTErpat:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYIiTe Balll BEIOOP.

OTtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IJIs
pemieHust JaHHOl 3amayu  otHocuTcsas Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWO4Yawilee O00JbIOH Hadop
MareMaTu4ecKuX (GyHKIUIA B TOM 4Mc/ie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

YK-1.3.1
VK-1.V.3
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3amanue 3.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anadn. OO0CHYITE Balll BHIOOP.

OTtBet:
K mudpoBbIM cpeacTtBaM, KOTOpble MOTYT OBITh NMPUMEHEHBI JIsI
pemienusi JgaHHOM 3amaum  otHocuTcs Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMAaTHYeCKHX (DYHKIHIA B TOM 4YHCJI€ CHCTEMY KOMIbIOTEPHOI
anredpbl, OPHMEHTHPOBAHHYK) HA MNOJATOTOBKY HWHTEPAKTHBHBIX
JTOKYMEHTOB ¢ BHIYHCJIEHUSIMHU U BU3YaJIbHBIM CONPOBOKIEHHEM.

3ananue 4.

1) BbluuciIUTE ONPEICICHHBIA HHTETPA:
o

J x 3 ﬂ.l.-'l.'

-1

Oteer: 0-1/4=-1/4
2) Ha3zoBute kakoe-11u60 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pelienus naHHo# 3axaun. OGoCHYy#TEe Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi aaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHHe, BKJOYaIilee O00JbIIOH Hadop
MaTeMAaTHYeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPHMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3amanue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[ean

-1

OtBer: e-el
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2) HazoBute kakoe-1m00 HUPppOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITH NPUMEHEHbI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajare0Opbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JAOKYMEHTOB C BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

25. 1. IIpouHTErpUpYyHTE TPUTOHOMETPHUIECKYIO () YHKIIUIO VYK-1.B.1
- YK-1.3.2
( coOsx 6%
Otser: 0,5
2. TlpouHTErpupyiTe TPUTOHOMETPHUIECKYIO (PYHKIIUIO
( cosx dx
Otger: 0
3. TlpouHTErpHpylTe TPUTOHOMETPHUYECKYIO (DYHKITUIO
|r cos 2x dx
Otsert:0,25
4. IlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKIIHIO
|r sinx dx
Ortaer: 2
5. TlpouHTerpupyite TPUrOHOMETPHUUECKYIO (DYHKIUIO
( sinx dx
Orter: 1
Cemectp Ne2
26. | Kakas gynkims = = f(x; V) Ha3pIBAETCS HEMIPEPHIBHON B TOUKE YK-1.3.1
My(x0:¥5)? VK-1.V.3
OtBer: ®ynkuus = = f(x; V) Ha3bIBaeTCs HENPEPLIBHOM B TOYKE

My (x; vy ), €ciH OHA OMpeeieHa B ITOI TOYKe H HEKOTOPO¥i ee
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OKPECTHOCTH, HMeeT mpenes [im (M) HITOT mpeae paBeH
M—=M,

3HAYEeHUI0 (PYHKINH Z B TOUKe M,

27. | Kakas u3 gopmyn cootBercTByeT muddepennnany Gynkiun y=e2*? YK-1.3.1
a) dy=2e?*dx VK-1.¥.3
b) dy=e*dx
c) dy=2e*dx
OrtBet: a)
28. | YacTHbIC MPOU3BOIHBIC VYK-1.B.1
1. HaiiguTre yacTHbIE IPOU3BOIHBIC S—j " Z—E byHKIIIHN YK-1.3.2
sin(3+8x —7y)
z= —
2—x°y’
cos(3+8x—Ty )82ty £ sin(3+8x—Ty )35y
Ortser: 3.7

[2—xyp'

—cos(3+8x—T7y)*7(2—x*y") +sin(3+ Bx— Ty)7x»*
(2 — x3y7)?

o=

o d=
2. Hailinure 9acTHBIC MPOU3BOIHBIC e e byHKIIIN
d

_sin(3 + 2x — 5y)

£ . L 7
2 —x=y
ros(3+2x—5y1:2(2—xty )t sin(3+2x-5y)ax7y"
OrBer: 1 7.2
| 2—x _'!," |
—cos(3+2x—5y) *5(2— x*y") +sin(3+ 2x— 5y)7x*y*
(2 —x*y")?
o dz Bz
3. Haiiaure yacTHbIE MPOU3BOIHBIC e GbyHKIIIN
o
sin(1l+4x — 3y)
z= —
3+ xey!
cos(i+4x—3y) 54|'3—x‘:}". :I—s'z'ri':l—d-x—ﬂ}'12.1'1'}".
OTser: —— o2
[3+x"y")
—cos(1+4x—3y)*3(3+ x%y") —sin(1+ 4x— 3y)7x*»°
(3 + 22y7)2
. 8z B=
4. HaiiguTe yacTHbIE MPON3BOAHbBIE e byHKIIUN
o
sin(7 +4x —7y)
z= T
3 —x°y
cos(T+ax—Ty 43— 9" ) sinl T rax—Ty)3x""
Ortser: 7 5.2

[3—x"9")




—cos(7T+4x—7y) *7(3— X*y®) + sin(7 + 4x— 7Ty)6x’y°
(3 —xy¢)?

o =z  d=
5. Haiinure yacTHBIC MPOU3BOIHBIC e byHKIHHA
sin(5 + 8x — 5y)
B B

= ;
3 —x%y
ros(5+8x—5y)+8(3—x*y® )+ sin(5+8x—5y)axy®

i3 _1_4-_“5];

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

b

OTtBeT:

(3 — x*y®)?

29.

BrimucaTh ycnoBue npu KOTOPOM BhIpa)KEHHE
P(x,y,z)dx + Q(x,y,z)dy+R(X,y,z)dz
npezicTaBisieT coooi quddepeHnnan HekoTopoit GyHKIMU U(X,Y,Z).
Ortser: JlaHHOe BhIpakeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 yacTHasi npou3BoaHasi PyHKIMHU U(X,Y,Z) o
X;
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PpyHKIUH U(X,y,Z) mo y:
R(X,y,z) 310 yacTHasi npou3BoaHast PyHKIUHU U(X,Y,Z) 10 Z.

VK-1.3.1
YK-1.V.3

30.

Kakast Touka Ha3bIBacTCsl TOYKON MakcuMyMma QyHKImH Z = f(x; V)9

Otser: Touka (x;;V,) Ha3’bIBaeTCs TOYKOM MAKCHMyMa GyHKIHH
z = f(x;¥) , ecam cymecTByeT Takasi & - OKPECTHOCTh TOUKH
(x5: Vy ) ¥ 119 BCEX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH( X 3; V) BHIIOJIHAETCS HEPABEHCTBO:

F6iy) < £ (x030)

YK-1.3.1
VK-1.V.3

31.

1. Haiiti npou3BoAHYIO PYHKIUU

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

HampaBJIeHuio K Touke M (2,6)

—2256

OtBeT: —
V2

2. HaiiTu npon3BOAHYI0 QYHKIUU

fle,¥) = (7 —x%+ 2y7* — x71v%)*  Touke K(1,1) mo
HanpasJIeHuIo K Touke M (4,3)

-280
OtBeT: —

w13

3. Haiiti mpon3BoaHYIO QYHKINU

flo,y) = (7—2x7+ 2y —x*v™")7 B TouKe K(1,1) no
HanpasJeHuro K Touke M(5,2)

272
OTBeT: —
VAT

4. Haiitu npon3BoAHYIO QYHKIIUIO

o

Floy) = (11— 2x° + 297 = x°y"

HanpasJeHnIo K Touke M (5,6)

B Touke K(1,1) mo

)

YK-1.B.1
YK-1.3.2




o

—1520
TBET: ——
O € Va1l

5. Haiiti mpon3BoiHyIO HYHKITMH

fle,v) = (5+4x 1 —2v% — 2x%v*)% B touke K(1,1) no

HarnpasIeHUIO K Touke M (2,3)
-380

OTtBeT:
V5

32.

Chopmynupyiite He0OX0IMMOE YCIIOBUE SKCTPEMyMa
muddepennmpyemMoit PyHKIUN I[ByX nepeMeHHbIX Z = f(x; V)
OrtBer: Ec.Jm B Touke N(xy;v,) muddepenuupyemasi GpyHKIHs

z = f(x;v) umeer 3KCTpeMyM, TO ee YACTHbIEe HpomBozmble B 3TOil
TouKe paBHbI Hy 10 [ (1:v,) = 0, f' 5 (%4:¥,) = 0. 9710 yeaoBue
Ha3bIBaeTC HEO0XOUMBIM YCJI0BHEM IKCTPEMyMa.

YK-1.3.1
VK-1.V.3

33.

Kaxkoe ypaBHeHue Ha3biBaeTcs quddepeHInalbHbIM YpaBHEHHEM
MIepBOTO MOpsiiKa?
OtBer: /lu¢depeHunanbHbIM ypaBHEHHEM IEPBOro IMOPSAIKA
Ha3bIBaeTCs ypaBHeHUe, cBs3bIBawomiee X, Y U Y'. OHO MoxkeT ObITh
3aJ1aHO0 B OJHOI U3 ¢opm:
F(x,y,¥') =0,

v'=flxy),
M(x,v)dx+ N(x,yv)dy = 0.

YK-1.B.1
VK-1.3.2

34.

B kakom ciyuyae ¢pyukius y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
o0muM perienreM AuddepeHnnaibHOro ypaBHEeHUs IEPBOTO MopsaKa’?
OtBer: O0mMM penieHueM (00IIMM UHTETPAJIOM)
nuddepeHINATBHOIO yPAaBHEHUS MIEPBOro NOPSAIKA HA3BIBAaETCS
¢ynkuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJIAETCS pelllecHneM ypaBHeHHs PH JIo0oM xonyctumom C;

0) s11000€e penieHHe MOKeT ObITH MOJIy4YeHO M3 Heé IPU HEKOTOPOM

3HA4YeHUH NOCTOSTHHOM C.

YK-1.3.1
YK-1.V.3

35.

SBnsercs mu GpyHKups x- + y* — 2x = € 0GUINM peleHneM
miuddepeHmansHOro ypapuenus X+yy' = 1?2

OTBeT I[m])q)epenunpyﬂ YKa3aHHYI0 HeSIBHO 3az[aHHym (pynkuuro
x* 4+ y* — 2x = C, momyuaem paBenctBo:2x + 2yy’ — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C sBJasieTcsi OOIMM peleHneM
AU(pPepeHnaTbLHOI0 YPABHEHUS.

YK-1.3.1
VK-1.V.3

36.

Haiigure obuue pemenus quddepeHInanbHbIX ypaBHEHHH,
MpeACTaBIeHHBIX HUXKe. HazoBuTe kakoe-nmmbo 1udpoBoe CpeacTBo,
KOTOpPOE MOXKET OBITh IPUMEHEHO ISl pEIICHUs TaHHOW 3aauu.

OrBer: y =In|x| + C

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBbI
JJIA pemeﬂlm nannoi«i 3a)1alm, OTHOCUTCHA
Wolfram Mathematica

YK-1.3.1
VYK-1.V.3




OrBer: ¥y =5In|x| + €
OnHuM U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3aa4M, OTHOCUTCS
Wolfram M?thematica
I

.y =—
3 - 3x

OtBer: y = % In|x| +C

OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOTYT ObITH IPUMEHEHbI
JUUISI pellleHUs] TaHHOM 32124, OTHOCUTCSI

Wolfram Mathematica
7

4. y' =1
a8
OrBer: y =7 In|x| + €
Oanum u3 nHGPOBLIX CPEICTB, KOTOPbIE MOIYT OBITH PHMEHEHbI
JJIS pelIeHusl JaHHOM 321a4H, OTHOCHTCS
Wolfram Mathematica
;3
5 y =2
a8
OrBer: ¥y =3 In|x| + €
Oanum u3 nHGPOBBIX CPEICTB, KOTOPbIE MOIYT OLITH PUMEHEHbI
JJIS pelIeHus JaHHOM 32a4H, OTHOCHTCS

Wolfram Mathematica
g

6. v ==
a8
OrBer: Yy =9In|x| + €
OI{HI/IM n3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpHMeHeHLI
JUIS pelieHus JaHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica

1. =2
- x
OrBer: Yy =12In|x| + C
OnHum u3 nndpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJId pelIceHus JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica
2. ¢y =2
. ) -
OrBer: ¥y =31In|x| + C
OnHum u3 nndpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
AJId pelIceHus JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica
3 '|.‘:|'|I = E
C) .
OrBer: y=17In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JJIA pemeﬂlm lIaHHOﬁ 3a)1alm, OTHOCUTCHA
Wolfram Mathematica
r_ 27

4. yv' =

X

OrBer: y =27In|x| + C




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

37. | Pemmre 3anauy Komm npu HavanpHbIX yeioBusx: Y(1)=2 , t.e. naiiqute | YK-1.B.1
YyacTHBIC perieHus AuddepeHnanbHbIX YpaBHEHUH, TPEICTABICHHBIX VK-1.3.2
HUXKE

r=1
1. v = -
Oteer: ¥y = In|x| + 2
2. y'=2
tA x
OtBer: ¥y =5In|x| + 2
3.y =—
T 3x
OtBer: y = % In|x| +2
=7
4, y = .
OtBer: ¥y =7 In|x| + 2
5 y' =2
T x
OrBer: ¥y =3 In|x| + 2
6. y' =2
C ) -
OtBer: ¥y =9 In|x| + 2
7. v=2
T x
OtBer: ¥y = 12In|x| + 2
8. y =2
tA x
OrBer: ¥y =31In|x| + 2
9. y' ==
OrBer: ¥y =17In|x| + 2
10.y' =2
E 3
OrBer: ¥y =27 In|x| + 2

38. | Bemummre HOMEp O] KOTOPBIM PACIIOIOKEH Psijl, JJISI KOTOPOTO HE VK-1.B.1

BBINOJIHSAETCS] HEOOXOMMBIN MPU3HAK CXOAMMOCTH? YK-1.3.2

- n=+3
1) Yoms

n?+7
b ]

2) Zn=1a

n? +4
- sn?
3) Z": 13,22

- nZ+3
4) Y

n+1

OtBert: 3)




39.

Kaxue mpu3HaKH HCCIIEIOBAHMS HA CXOAUMOCTD TIPUMEHSIOT IS
YUCJIOBBIX PAOOB C IMOJIOKUTCIIbHBIMHA yjeHamu’?
a) mpusHak lanamGepa

b) npasuio Jlomurans
c) merox Kpamepa
d) mpusnak Kommu.

OrtBert: a), d)

YK-1.B.1
VYK-1.3.2

40.

Ecnu psig cxoauTcesi, TO 4TO MOKHO CKa3aTh 00 00IIEM YiICHE STOTO
pana?

OtBet: Eciin psix cX0QUTCs1, TO €ro 00U YleH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHHe HA3bIBAeTCH

71 —+00
HEeO0XO0UMBbIM MPU3HAKOM CXOAMMOCTH psiia. B yacTHocTH, eciin
001 YJIeH 1i,, He CTPEMUTCS K HYJII0, TO PSiA PACXOAUTCS.

YK-1.B.1
YK-1.3.2

41.

Ecnu o0muit wieH psaga i, He CTPEMHUTCS K HYJIO, YTO MOXKHO
yTBEPKAATh O CXOAUMOCTH psiaa?

Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBAeTCH

n—*oo
HEeO0X0AUMBbIM MPU3HAKOM CXOAMMOCTH psiia. B yacTHocTH, eciin
001IMH YJIeH 1, He CTPEMHUTCH K HYJII0, TO PSiA PACXOAUTCS.

YK-1.B.1
VK-1.3.2

42.

OOmwmit uneH psiga 1, CTPEMHTCS K HYIO. J{ocTaTOuHO JIk 3TOTO AJIs
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN PAJl CXOAUTCSA?

Otger: Ecam psig cxogurcs, TO ero 001UMii YieH i, CTPEeMUTCH K
HYJI0, T.e. [i1m 1, = 0. ITO yTBep:KAeHHe Ha3bIBaeTCs

71 —+oa
HEe00X0AUMBbIM NMPU3HAKOM CXOMMOCTH PsiJia, HO OHO He SABJISIETCS
AOCTATOYHBIM /JIl TOT0, YTOObI YTBEP:KAATh, 4TO psia cxoaurcs. T.e.
PSI MOKET OBITh KAK CXOIAIIMMCS, TAK U PACXOASIIUMCS.

YK-1.B.1
VK-1.3.2

43.

- -

oo Y
n=13,2_»

UccnenoBath maHHbBIN s HA CXOAUMOCTh. BriOepuTe MeTo

HUCCIeJ0BaHUs U3 CIIUCKA:

a) HHTerpaibHbIi MPU3HAK CXOAMMOCTH
b) Heo6xoaumpblii MPU3HAK CXOAMMOCTH
c) Ilpusnak Komu

d) Tlpusnak /lanambGepa

Otser: Py pacxoaurcsi, He BHINOJTHSIETCS HEOOXOAMMBbIi
npu3Hak — b)

YK-1.B.1
VYK-1.3.2

44,

- (1m—5)2
1. I/ICCJ'ICI[OBE[TB CXOOUMOCTD pdaa Ef:l —D,

=R

OTBeT: cxoauTcs

o [4mn :
2. HccnenoBaTb CXOMUMOCTB psifia 2 e | ——— =
n=1g,

OTBer: cxoauTtcs

YK-1.B.1
YK-1.3.2




- [1n—3 af
3. HccnenoBaTh CXOAUMOCTD psijia 25—, —“",

[(Br—4

[y

OTBeT: cxoauTcH

- [4n
4, I/ICCHGI[OBaTb CXOOUMOCTDB psaaa Ef:l e —
e |_ 7 e )

OTtBer: pacxoaurTcs

(1mn+3)4

=1 {1+ a)sn

5. HccnenoBaTb CXOAUMOCTD psijia 2.

OTBeT: cxoauTco

45.

- (1n—5)2"
1) HccnenoBath CXOQMMOCTb PAAA 2ooe ) ———
n=1] .

(Gn+

o

(5]
w

OTBeT: cxoauTco
2) Kakoii npusHak Bel ucnons3zoBanu. O00CHYyHTE CBOH BHIOOP.

>
fn+l _ =

OtBer: npuMenuM npusHak Jlaasamobepa. [ = lim

, T.K.
ji—oo O 3

2\3<1, To psia cxoaurcs. [IpuzHak cpaBHenus u npusHak Komm He
MO3BOJISIT OTBETHTh HA BONPOC 3aJaHHS.

YK-1.B.1
VK-1.3.2

46.

- [4n
1) HccnenoBaTh CXOAMMOCTD PAfA e ) ————
n=1",32)7

OTtBeTt: pacxoaurcs
2) Kakoii npusHak Bel ncronb3zoBaini. O00CHYHTE CBOI BHIOOD.
OtBer: npumenum npusHak Kommu. [ = riu.-'-:'r”=4 , T.K. 4>1, T0 psig
cxoautcsi. HeoOxoaumplii NpU3HAK, NPU3HAKN CPABHEHUSA U
Janambepa He MO3BOJISIIOT OTBETUTH HA BONPOC 3aaHMSI.

VYK-1.B.1
YK-1.3.2

47.

[1m+3 4"

1) HccnenoBarh CXOAMMOCTD PAfa 2ore T
n=1\1ns 23"

i

OTBer: cxoaurcs
2) HazoBute kakoe-11u00 nuppoBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi aaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUEHTHPOBAHHYI0 HA MOATOTOBKY WHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

YK-1.B.1
YK-1.3.2

48.

IlycTh JaH 3HAKOUEPEeAyIOMUHACS PA L=y 1t,,. Eciu ps,
COCTaBJICHHBIN U3 a0COIIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKazaTh 0 3HaKouepenyromemcs psaae? Beioeprure BepHBIil OTBET.

a) Psuacxomutcs

b) Psix pacxomutcs

C) Psa cxoautcs abCOTOTHO

YK-1.B.1
YK-1.3.2



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

OtBeT: C)

49,

Eciu aGCoIr0THBIE BETUYMHBI WIEHOB 3HAKOYEPENYIOIIEroCs psiaa
2m—y U, yOBIBAIOT M OOLIMI YIEH Ps/a CTPEMUTCA K HYJIIO, TO YTO
MOYKHO CKa3aTh 0 CXOAUMOCTH psiga? Beibepure BEpHBIA OTBET.

a) Pax cxoaurcs

b) Psix pacxomurcs
C) Psux cxoautcs aGCOMOTHO

OtBet: a)

YK-1.B.1
VK-1.3.2

50.

Crenennsie psabl. UHTEpBal U paguyc CXOJUMOCTH.

1. Haiitn 0o6macth CXOAUMOCTH psifa

oo

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

n=>0
Orser: (—1;1)

2. Haiitu paanyc cXoOAMMOCTH psa

oo

n=0
OtBer: R=0,5
3. Haiitu paauyc cXxoauMoCTH psaaa

Z(EI]-‘! =145y L2543 L oL gien L
n=i0
OtBer: R=0,2

4. Haiitu pagnyc cCXOAMMOCTH psa

Z( 1)"(3x)" ., 3x  (3x)° (—1)™(3x)"
n+

1 2 3 n+1
1
OTBeT: R = 3

5. OGnacThIO CXOAMMOCTH Psia

oa

ZC”[’T_GT: =Cp+C(x—a)+ C(x—a)’ + +C,(x—a)"

n=0
SABnsiercs nnrepsai (2; 4). Haitnure ero paguyc cXoaIuMoOCTH.
OtBer: R=1

YK-1.B.1
VK-1.3.2

51.

CTEeNeHHOM PN 2oy =p @, " CXOMUTCS B TOUKe Xo.UTO MOXKHO
YTBEPKIaTh 00 aOCOTIOTHON CXOJIMMOCTH ATOTO PsiZia B KAKIOH U3
TOYEK X, TAKHX, uTo|x| = |x,|?

Ortser: Ecan crenennoii pag L, -, @, x " cxoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOUTCSH B KAXKI0H TOUKe X, 115l KOTopoii |x| < |xg].
JTO yTBep KJAeHHe HA3bIBAETCs TeopeMoii AdeJst.

YK-1.B.1
YK-1.3.2

52.

VK-1.B.1




Paznoxuts MHorouned f(x) = —x* —10x" —30x —31 Bpax
Teiisopa B OKpECTHOCTH TOYKH X = —2

Orser:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°
Pa3noxuth MHOTOWIeH f(x) = —x* — 2x% + 5x — 1 B pag
Teinopa B OKpeCTHOCTH TOUKH ¥ = 1

OTtBer:

flx)=1-2(x—1)—5(x—1)*— (x—1)?

Pasnoxuts Moorowien f(x) = —2x%+ 14x° —25x +12 B
psn Teiinopa B OKPECTHOCTH TOUKH X = 2

OTtBerT:

flx)=2+4+7(x—2)+2(x—2)*—2(x—2)3

Paznoxuth MHOTOWIEH f(x) = —2x*—2x*4+7x+13 B psn
Teiinopa B OKpECTHOCTH TOUKH ¥ = —1

OTtBeT:
f(x)=6+5(x+1)+4(x+1)*—2(x+1)3

Paznoxuts MHOrouned f(x) = —2x"—7x" —x +9 Bpan
Teiliopa B OKPECTHOCTU TOUKH ¥ = —2

OTtBer:
flx) =—-14+3(x+2)+5(x+2)*—2(x+2)°

YK-1.3.2

Bompocsr (3amaun) aiis 3ageta / qmudd. 3auera npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / audd. 3ayera

Ne i/t

[Tepeuens BompocoB (3aga4) ans 3a4dera / audd. 3auera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM nns KypcOBOIO IPOEKTHUPOBAHUSA/BBIIIOJHEHUS KYypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM U1 KypcOBOTO IPOEKTUPOBAHNS/BBIIIOJIHEHUS! KYpPCOBOM pabOThI

No 11/ [TpuMepHBIii epedeHb TeM AJIsi KypCOBOTO MPOEKTUPOBAHUS/BHIIOTHEHUS
} KypCcOBOIl pabOThI
Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO
BOHpOCBI AJi1 MPOBEACHHUA HpOMe)KYTOqHOfI arrecTallii B BHUAC TCCTUPOBAHHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tab6muna 18 —

IIprMepHBIii IepeueHb BOIPOCOB ISl TECTOB

Ne

[IpumepHBIii nepedeHb BOIPOCOB ISl TECTOB

Kon
WHJIUKaTOp




n/ a
i
TuroBoii BapuaHT TECTOB
1 cemectp
1. | Beraucnure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
. 3xt+2x—7 3) 15
e —sxti 4) -7
OTtBer: 3)
(urctpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

2. | Toukoii pa3pbiBa 1) 6 VYK-1.V.2
byHKIIHH 2) 2 OIIK-2.3.1
v x—3 3) 1
T (x4 3)Inx 4) 4
SIBJIIETCS TOUYKA OTtBer: 3)

(uactpykuus: [Ipounrtaiite TEKCT, BEIOEpUTE
MIPABUJIHHBIN OTBET U 3AIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

3. | IlpousBoanas pynkmun | 1) 2x - 4% In4 YK-2.V.1
y=x%-4% 2) 2x- 4x—1
paBHa 3) x-4%(2+ x)

4) x-4%(2 + xln4)

OtBert: 4)

(uaCTpyKUWMS: [IpounTaiite TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3aMUIINUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

4. | Abcuucca skctpemyma | 1) 8 VK-1.¥.2
q)YHKHI/H/I 2) 0,5
y=8-—x"+x 3) 1
paBHa 4) -05

OtBert: 2)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPaBWJIbHBIN OTBET U 3alHIINUTE apTyMEHTHI,
00OCHOBBIBAIONINE BHIOOP OTBETA)

5. | Ilpu kakux 3HaueHusix | 1) 8 YK-1.¥.2
aprymenTta QyHKIUs 2) 05
uMeer 3) 1
IKCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)

(ITpounTaiiTe TEKCT, BHIOEPUTE MPABUIIbHBIE
BapHaHTHI OTBETA U 3AMUIINUTE APTyMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETOB)
6. | Beraucomre unTerpan | 1) — lr y, VK-1.¥.2
r IiI".I' arct gx
J (1+x*)arctg®x 2) ]11|m'ftgx| Tc
3) — .t C
nrctg-x

4 ——+

arct gy




OTtBer: 1)

(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BEIOOP 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
byHKIIUN
y=(3-8x)%° 3) 0,8 (3-8x)%°(-8)

4) -4 (3-8x)0°

Orter: 1) 4)

[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIC
BapUaHTHI OTBETA U 3AIUIINUTE APTyMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETOB

8. | Bolunciure 1) y =251 VK-2.V.1
IIPOU3BOJHYIO BTOPOTO | 2) v = g™
nopsiaka byHKIIUN 3) y =571
y=e™! 4) 25

Otgert: 3)

(uaCTpyKUMS: [IpounTaiite TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

9. | O6patHoii pyHKLIKEH 1) v==x* OIIK-1.V¥.1
110 OTHOLICHHIO K 2) v=—

(byIiKHHH 3) y=Inx

v =e" sgBisgercs .

PO 4) v =e"
OTtBet: 3)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

10.| IlepBas mpou3BoIHAS 1) ckopocTh U3MeHeHUsI PYHKIMHU OIIK-1.3.1
(GYHKIMK TIOKa3bIBacT: | 2) HampaBieHHE QYHKIHH OIIK-1.VY.1

3) mnpupaieHue GyHKIIHHA

4) MpHUpalieHre apryMmenTa QyHKuuu
OtBeT: 1)

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

11.| Inddepennuan 1) oTHOIICHHIO IpUpaIIeHUsT YHKIHH K OIIK-1.3.1
(YHKITUU paBeH MPHUPAIICHUIO apTyMEHTa

2) TPOUW3BEICHUIO MpUpaleHus QYHKIMH Ha
pHpalieHe apryMeHTa

3) mpou3BeIeHUIO MPOU3BOAHOI Ha
NpUpalieHue apryMenra

4) mnpupaIIeHUIO apryMeHTa

OTteer: 3)

(uaCTpyKIWMS: [IpounTaiiTe TEKCT, BRIOCPHUTE

HpaBHJ’ILHLIfI OTBCT U 3aIIUIIINTC apFYMeHTI)I,




000CHOBBIBAIOIIIE BHIOOP OTBETA)

12.| Beruucnure 4ucio 1) 1 VYK-1.V.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIMH 3) 3
v x4+ 2 4) 0
T (x4 3)%(x*—4)* | OrBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
13.| Beraucnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-1.V.1
. sin®3x 3) 3
lim — 4) 1
OTger: 2)
14.| VpaBHeHue 1) yv=2x+4 OIIK-1.¥.1
KacaTeJIbHON K 2) y=4x+3
rpaduxy GyHKINN 3) y=2x—75
_1'=x3—'2 4) y=3x—4
B €0 TOYKE C OTtBer: 4)
abcuuccoi (maCTpyKIMS: [IpounTaliTe TEKCT, BHIOEPHUTE
Xo= 1 umeer BuA MPaBWIbHBIN OTBET U 3aIIMIINATE APTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
15.| Beruncnure 3nauenue | 1) 0 YK-1.V.2
IPOM3BOIHOM BTOpOoro | 2) -1
nopsiaka GpyHKIun 3) 3
y = sin2x + 4x 4) -4
B TOUKE ¥ = — Ortser: 4)
N (uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPaBUJIHHBIN OTBET W 3aIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
16.| MHOXeCTBO 1) —Zxsin3x —>cos3x +C OIK-1.V.1
epBOOOPA3HBIX : 1
byHKIHH 2) 3xsin3x + Jcos3x +C
f(x) = —xcos(3x) 3) 3;{5:’113;{—;0053:{ L1c
MMCCT BT 4) 3xsin3x + 9cos3x+ C
Otser: 1) -
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPaBWJIbHBIN OTBET U 3alHIINUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
17.| Ecnu K ompeieieHHOMY 1) v|“f*' . VK-2.V.1
UHTETpay T
64 ; . pB4 edt
J R 26l
1 VET X ~2 dt
MIPUMECHHTD 3) I ey
MOJICTAHOBKY 2 5ae

x = t° 1o OH IIpUMET
BH]{

4) 6] a3 3¢




Otger: 4)
(uacTpykiwms: [IpounraiitTe TekCT, BeIOEpUTE
IIPaBWIBHBIN OTBET U 3alMIINTE apIYMEHTBI,

000CHOBBIBAIOIIIE BHIOOP OTBETA)

18.| Teno nBuxkercs 1o 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V¥.1
S(t)=5t3+1, Torma 3) 10
CKOPOCTh B MOMEHT 4) 15
Bpemenu t=1 paBHa OtBert: 4)
(maCTpyKIH: [IpounTaiiTe TEKCT, BEIOCPUTE
IIPABUJIbHBIN OTBET U 3aIMILIUTE apryMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
19.| 3anummure OIIK-1.3.1
IIOCJIEI0BATEIIbHOCTD OIIK-1.V.1
JICUCTBUN MpU A) mojicTaBUTh 3HaUeHUE BpeMeHu t=5uac B
pELIeHNUH 3a/1auu: ypaBHEHUE NIEPEMELICHUS
b) BbIpa3uTh Bpems B CeKyHIax
Teno neuxkercs 1o B) pa3nenuth nepemerienye Ha BpeMs
3aKOHY I') B34Th IPOU3BOJHYIO OT IIEpPEMELLICHUS
S(t)=5t*+1(m/c), uTo6s1 | JI) MOACTABHTH B ypaBHEHHE MPOU3BOIHOM
BBIYUCIIUTH CKOPOCTh B | 3HAUEHHE BPEMEHU
MOMEHT BpEMEHU
t=5 uac HyxHO Ortser:
BB/l nnu I'BJ1
(uHcTpykuus: [IpounTaiiTe TEKCT U yCTaHOBUTE
[IOCJIEI0BATEIBHOCTD. 3alUIINTE
COOTBETCTBYIOLIYIO [IOCIIEI0BATEIbHOCTh OYKB
CJIEBA HAIIPABO)
20.| Ykaxute QyHKIHH, 1) Xu sinx YK-2.3.1
KOTOPBIE SIBJIIOTCS 2) X utg2x OIIK-2.3.1
OKBUBAJICHTHBIMH NIpU | 3) X 1 COS2X
x—=0 4) Xwusin2x
Otger: 1)
(uHCcTpykuus: [Ipounraiite TekcT, BhIOEpUTE
MIPaBWJIbHBIN OTBET U 3alMILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
21.| Kakoe u3 HIKe 1) oTHOIIEHHE NTpUpalIeHNs PYHKINHU K YK-2.3.1
NIEPEYNCIIEHHBIX IIPUPALICHUIO apIyMEHTa
IIPEIIOKEHU N 2) oTHOUIEHUS] PYHKIIMU K IPUPALICHUIO
OIpeeIseT apryMmeHra
IIPOU3BOJHYIO 3) oTHomIeHKE TIpeena QYHKIUU K apTyMEHTy
byHkuuu (korna 4) mpenes OTHOLIEHUS MPUPaLIeHusT QYHKIINU
npupanieHye K NPUPALIEHUI0 APTyMeHTa
aprymenTa ctpemurcs k | OrBer: 4)
HYJI0)? (uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
IIPaBWIbHBII OTBET U 3alMILNTE apIyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
2 cemecTp
1. | IonHsli 1) 2x*ydx + 3xy dy VK-1.V.2




nuddepenmman
byHKIIUN

z = x3y?
paBeH

2) 3x*yidx+ 2xydy

3) 3x*ydx + 2x%ydy

4) 2x*yidx + 3x ydy
OTtBer: 2)
(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBWJIbHBIN OTBET U 3alUILUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

VKaxuTe cXomsIuiics 1) =7, L_ YK-2.V.1
YHCIIOBOM PsI
CJIOBOM1 psif 2) E:::j_“i:
3) T =
1) Tz
ne
OTtBert: 2)
(unctpykuusi: [IpounTaiite TekcT, BbIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Ykaxure CTeIICHHOMN 1) T, i |: x—2)" OIIK-1.V.1
psiA, Uit KOTOPOTO 2) -:,—.,_l ” (x — 2)"
untepsai (0;2)
SBIISIETCS. MHTEPBAJIOM 3) %, ‘i E‘T - "
CXOJUMOCTH. 4) Xron [x + 2"
OtBert: 3)
(maCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)
YKaKuTe 4aCTHYIO 1) 6 YK-1.¥.2
IIPOU3BOJIHYIO 110 2) 6xy
Vv GyHKIMH OBYX 3) 6x
TepeMEHHBIX Z = 3x°V | 4) 37
OTtgert: 4)
HeobxoanMeblit 1) =, -‘=: —f VK-1.3.1
IpHU3HAK CXOIUMOCTHU e
HE BBITOJIHEH I psaa 2) Lo —1:
- S
3) Zﬂ:lm
OtBert: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPaBWJIbHBIN OTBET U 3alHIINUTE apTyMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETA)
OIlK-2.3.1

K kakomy Bugy
OTHOCHUTCSI KaXbIl U3
pAoB

1) o N3 4) OYHKIMOHATBHBI
n=1 ]1 +7 pﬂﬂ
2) 2 n(x+ 2)"| 5)3HaKkonepeMeHHbIH
psn
3) ¥ (=5)""*n* | 6)[10JI0KUTENBHBIH
n=1 3

n*+7 YUCJIOBOM Psif




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

(mHCTpYKIWMS: [TpounTaliTe TEKCT U YCTAHOBUTE
cooTBeTcTBHE. K KaxKI0M IO3UIIUN, JAHHOM B
JIEBOM CTOJIOIE, TTOI0EPUTE COOTBETCTBYIOIIYIO
TIO3UITUIO B TIPABOM CTOJIOIIC)

7. | Paccuuraiite yacTHYIO 1) 2cos(5x+ 2y) OIIK-1.3.1
NPOM3BOJIHYIO Z_Z 2) —2sin(5x+ 2y) OIIK-1.Y.1
4 3) cos(5x+ 2y)
2}]21?5?(5)(_ 29) 4) (5x + 2)cos(5x + 2y)
o OrtBer: 2)
(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BEIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
8. | Halinure oGnacth 1) [4,0) YK-2.V.1
CXOZIMMOCTH 2) (-3,0)
I S 9 (20
" 4) [1.,0)
OtBeT: 1)
(urCcTpyKIMs: [IpounTaiiTe TEKCT, BRIOCPHUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
9. | Haiinure 3HaueHue 1) 5 YK-2.V.1
(GYHKIMH ABYX 2) 2
HePEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1) Otser: 3)
(urcTpyKIws: [IpounTtaiiTe TeKCT, BRIOSpHUTE
MIPABWJIBHBIN OTBET M 3aIMIINATE apTyMEHTHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
10.| Haiiaure gacTHyrO 1) Zcos(5x+ 2y) OIIK-1.3.1
TIPOH3BO/IHYIO o= 2) —2cos(5x+ 2y) OIIK-1.¥.1
ay 3) cos(5x+ 2v)
.(z?},:HI;?JI;H[/IEX—E;'j 4) (5x+ 2)cos(5x + 2y)
Otger: 1)
(uncTpykumst: [Ipounraiite TeKcT, BbIOEpUTE
MIPABUJIHHBIN OTBET W 3aIHUIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
11.| ana q)yHnKuI/m 1) 1+ 3x— 3_;{3 VK-1.¥V.2
fx) = e™, rorna 2) 1+ 3x+ 9x?
nepBbie TpU (OTIINYHBIE 3) 1— 3x+ 9x>
OT HyIIs) 4WiieHa 3
Pa3IOKEHHUS STOM 4) 1+ 3x+ 2
GYHKIUY B psT
Telnmopa B OtBer: 4)
OKPECTHOCTH TOUYKH (uacTpykuus: [Ipounraiite TekcT, BeIOEpUTE
%, = 0 uMeroT BUJ MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
12.| dnsa dyHkumm OrtBert: YK-1.¥.2

f(x) = e**nepsoie




TPH, OTJINIHBIC OT
HYJISl, 4eHa
Pa3JI0KEHUS B PSIJT
Telnopa B
OKPECTHOCTH TOYKH
x, = 0 uMeroT BHU]I

14 3x+2x°

(ITpoumTaiiTe TEKCT M 3aMMIINUTE PA3BEPHYTHIN

000CHOBaHHBII OTBET).

13.| HeoOxonumeblii 1) E:»._lﬂj_-S OIIK-1.3.1
IPHM3HAK CXOAUMOCTH tT e T OIIK-1.VY.1
HE BBINOJIHEH Ui psaa 2) Zi= s
3) Ir,—
Ortser: 1
(uaCcTpyKuMs: [IpounTaiiTe TeKCT, BHIOEpUTE
MIPaBWJIbHBIN OTBET U 3alUILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
14.| Haiiaure o6sacTb 1) [0, 4) YK-2.V.1
CXOJIUMOCTH 2) (0,3)
Tre e 3 0.2)
e 4) (0,1)
OtBet: 1)
(maCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3aIHIINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
15.| Yacruast mpousBognas | 1) 6 OIIK-1.3.1
10 * (PYHKIIMH JBYX 2) 6xy OIIK-1.V.1
IIEPEMEHHBIX 3) 6x
z = 3x°y 4) 6x + 3x°
OtBert: 2)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
16.| 3nauenue pyHKIMU 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
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETA)
17.] Vxaxute TUm OTBeTsI: YK-2.3.1
nudepeHIaiIbHOro 1) VYpaBHeHHE ¢ pa3aAeSFOIIAMHUCS
ypaBHEHUS NepPEMEHHBIMU
Cx+1)y'+y==x: 2) Jluneiinoe ypaBHeHHe
3) VYpaBuenue bepHymau
4) VYpaBHeHHe B MOJHBIX AuddepeHimanax
OtBert: 2)
(uacTpykuus: [IpounTaiite TekcT, BeIOEpUTE
MIPABUJIHHBIN OTBET W 3AIHIINTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
18.| Ykaxwure obmiee OIIK-1.V.1




penieHue 1) y=2m[2x+ 1|4+ C

nuddepenmanbHOro 2) v=In|2x 4+ C|
YpaBHEHUS 3) y= 2

(2x 4+ 1dy + },fdx =0 In|2x+1]+€
) 4) y = 3In|x|

OTtBer: 3)

(naCTpyKIHS: [IpounTaiiTe TEKCT, BEIOSPUTE
MPaBUJIbHBIN OTBET U 3alIUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

19. VYkaxwurte yactHoe pemenue quddepennunansaoro | OIMK-1.3.1
ypaBHEHUs OIIK-1.V.1
v +2y=4, YIOBJIETBOPAIOLIEE HAYAIILHOMY
ycnosuio ¥(0) = 5:

1) y=4e ¥ +5

2) yv=4—x

3) y=3e " +2

4) y=2e" +2

OTtBer: 3)
(uacTpyKIMs: [IpounTtaiiTe TeKCT, BRIOGpHUTE
MIPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

20.| Cpenu nepeunciaeHHbIX 1) (x*+y*+2x)dx +2xydy =0 OIIK-1.3.1
i depeHIManbLHBIX 2) (x*+y%)dx +2xydy =0 VK-2.3.1
YPaBHEHHH YKa)KUTE 3) (xy*+x)dx+ (x*y—y)dy=0
YPaBHEHHE C 4) (x2+y)dx —xdy =0
Pa3IENAIOIMMHUCS
TIEPEMEHHBIMH: Otser: 3)

(unctpykuus: [IpounTaiiTe TEKCT, BBIOCPUTE
HpaBI/IJ'II)HI)II\ﬁ OTBECT M 3aIlIMIINTC apryMCHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

CucreMa OlLIEHUBAaHUS TECTOBBIX 3a/laHUN:

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA W3 YETHIPEX
NpEJIOKEHHBIX U 000CHOBAaHNWEM BbIOOpA CUUTAETCS BEPHBIM, €CJIM MPaBWIIbHO yKa3aHa Ludpa
U TIpUBEJIEHbl KOHKpPETHbIE apryMeHThl, HCHOJb3yeMble INpu BbIOOpe oTBeTa. IlonHoe
COBIAJIEHUE C BEPHBIM OTBETOM OlLlIeHHUBaeTcs | OajioM, HEBEPHBIN OTBET WIIM €r0 OTCYTCTBHE —
0 6amoB.

2 tun) 3agaHue KOMOMHHMPOBAHHOI'O THMAa C BHIOOPOM HECKOJIBKHX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3zaHbl HUGPBl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMbIE MPU BbIOOpE OTBETOB.
[TonHOE coBmaaeHne ¢ BEPHBIM OTBETOM OIlEHHMBaeTcs 1 OamioM, eciau AOMYIIeHbl OIIMOKH WU
OTBET OTCYTCTBYET — 0 Oasuios.

3 Tun) 3amaHue 3aKpbITOTO TUIIA HAa YCTAHOBJIEHHWE COOTBETCTBMSI CUMTAETCS BEPHBIM, €CIIH
YCTAQHOBJIEHBI BCE COOTBETCTBHS (MO3ULMM U3 OJHOTO CTOJOIA BEPHO COINOCTABIEHBI C
NO3ULMAME Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlieHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHE — 0 6ayIoB

4 tun) 3anaHue 3aKPBITOTO THIA HA YCTAHOBJIEHHE IOCIEI0BATEILHOCTH CUUTACTCS BEPHBIM,
€ClIM IIPAaBUJIBHO YyKa3zaHa BCs IocienoBarenbHOCTh HUdp. IlomHoe coBmageHue ¢ BepHBIM
OTBETOM OlleHuBaeTcs | Gaymiom, eciiy JOMyIIeHbl OIMOKU UM OTBET OTCYTCTBYET — 0 Gasios.

5 Tun) 3anaHue OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBMAJaeT C OJTAJOHHBIM IO COAEpPX AaHWI U TNojaHOoTe. IIpaBWIIBHBII OTBET 3a 3ajaHue



olleHUBaeTcs B 3 Oaiia, €Cliv JIOMYIIeHA O{Ha OIKUOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
NOJIHBIHA - 1 Oast, ecu gomyineHo 6onee 1 ommOKHM \ OTBET HEMPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6anoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04HON (hOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PAabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
WH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHHS KOMIICTCHLUH, COAEpKaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTallUU 00YyJaroUINXCs
'VAIL

11. Meroauueckue yKazaHus JUIsi 00yJarOIMXCs 0 OCBOCHUIO AUCHIUTUINHBI

11.1. Meroauueckue ykasaHus s OOy4aroIUXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKLIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
r1y0OKoe U SCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
dyHaaMEeHTaNBHBIX TPOOJEeM JUCHUIUIMHBI, METOJOB HAyYyHOrO IO3HAHHSA, HOBEWUIIHX
JOCTMDKEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHM3alMOHHYI0 U MHPOpPMAMOHHYIO (pyHKUUHU. JIEeKIMs pacKpblBaeT MOHATHIHBIN anmnapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemsble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyaia;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOoJaBaTeIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIIJICHHMS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM padoThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKalIINe TO/Ibl;

— HAY4YUTbCSI METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACNISTH TIJIaBHBIE MBICIU U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIaifoB U
UCMOJIb30BAaHUEM DA3/laTOYHOr0 MaTepualla IpH MPOBEIEHUH KOPOTKHX JUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHOHHOIO MaTepuana:

— Onpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @opMyIMpPOBKA TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— Hnmoctpupyromue npuMepsl.

11.2. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS 0 MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN




[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX ()OpPM OpraHU3alHuH y4eOHOTO
nporiecca, 3aKII0YaloNIasics B BBITOJTHEHHN 00YUYaAIOMIMMUCS TOJT PYKOBOJCTBOM pENoiaBaTess
KOMILJIEKCAa YYEOHBIX 3aJaHUl C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JMCIATUTMHBL, IPUOOPETEHHSI YMEHUN M HaBBIKOB, OIBITA TBOPUYECKOW JCATEIBHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS I 00YYAIOIIETrOCs SIBISICTCS IPUBUTHE 00YJatOIIUMCS
YMEHUH M HaBBIKOB NIPAKTUYECKOM IEATEITLHOCTH 110 M3y4aeMOW JUCIUTUINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUU 00yUYAIONIUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKpeIUICHHE, YriyOJIeHWe, pacIIupeHUe M JeTalu3alis 3HAHWHA TPH PEIICHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[IO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBINUICHUS,
TBOPYECKOH aKTHBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JUCITUTLINHBI,

— BBIPa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TIOJTYYCHHBIX 3HAHWH JUIS
BBITTOJIHECHHSI 33 /IaHHIA;

— CBSI3aHHBIC C MOJIyYEHUEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSTEIHHO BHIOPAHHBIX
obecrieueHrne PalMoOHAITBHOTO COYSTAHMSI KOJUICKTHBHOW U MHIUBHIyaIbHOU (POpM 00yUICHHSI.

OyHKIUY TPAKTHYECKUX 3aHSATHIA:

— TO3HaBaTeJbHas;

—  pa3BUBaloOIIas;

—  BOCHHTATEJIbHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAIONIMMCS 33JaHUN [0 TMPAKTHUYECKUM 3aHATUSIM
MOJPA3IIENIAIOTCS Ha:

— O3HAaKOMHWTEJBHBIC, MPOBOJIUMBIC C IEJIbI0 3aKPCIUICHUS W KOHKPETU3aIlUuH
U3Y4EHHOT'O TEOPETHUECKOT0 MaTepHralia;

—  aQHAIUTUYECKHE, CTABSIINE CBOCH IICNIBIO MOJydeHUE HOBOW MH(POPMAIIUU HA OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, MIOJXOIOB K PEIICHUIO 3a/1a4.

@dopMbI OpraHU3auy NPAKTUYCCKUX 3aHITHH:

- B WHTCPAaKTHBHOW (Qopme (pelIeHne CHTYAllMOHHBIX 3a1ad, 3aHATHS 110
MOJICTTMPOBAHUIO PEATbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE HMHTEPAKTUBHOW (opMe (BBIMOTHCHHE YIPAKHEHUH, PEIICHUE TUTIOBBIX 3aJad,
pellieHre CUTYaIl[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHAJI  MpPENoJaBaTels
HPUCYTCTBYIOLIUX CTYACHTOB. 3aTeM O00BSABISACTCS TEMA MPAKTUYECKUX 3aHATHH.

[IperoaBaTens YUTAET YCIOBHE 3ala4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIhHO
peluTh 3a/1auy, UCHOJb3ys 3HAHUS, MOTYYEHHbIE CTYAEHTOM Ha JieKuuu. CTYAEHT, KOTOpBIH
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydae ecnm CTYIEHT MPaBHIBHO PEIIHI
3ajady, OH mosy4aer 5 6ayuioB. Ecam cTydeHT pemraer 3aaady ¢ MOMOUIbIO MPENoaaBaTes, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIHOYAs OLEHKY
MOCEIIaeMOCTH) TepeBoJsATCS B OOHychl (kauectBO) oT O mo 5 OammoB. OTu OOHYCHI
n00aBISAOTCS K 0011l cymme 0aioB B paMKaxX MOIYJIbHO-PEUTHHIOBOM CHUCTEMBI.

CryneHtaM BbIIAaeTCSl JOMAIllHEE 3aJaHHe B BHJE 3a4ad, KOTOpblE OHHU CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Mertoauueckue yKazaHus JUIsi 0OYJAIOMIMXCS MO MPOXO0KIESHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOMHEHUSI CaMOCTOSITENHPHOM pabOThI, 00yJarONTUCs BBHITOIHAET PabOTy 1O
3aJJaHUI0O ¥ IIPU METOJUYECKOM PYKOBOJCTBE IpErojaBaTelis, HO 0e3 ero HemocpeiaCTBEHHOTO
y4acTHsl.



Jnst oOyyaromuxcst mo 3aoyHoOi (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE Pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHHM M CHUCTEMATH3allMU MPUOOPETAEMBIX 3HAHUI, 00ECIIeYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOYUYEHHsI, IOMOTAeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBISIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouumxcs SABISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHUILIHHE;

11.4. Meroauyeckue yKazaHUsA Ui OOYYAIOIIMXCS IO MPOXOXKACHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH IPELyCMaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aromuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMECTpa C IIEJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JUCLUTUIMHBL.

B Teuenme cemectpa B cuctemMe IucTaHmMOHHOro oOydenuss ['YAII B dopme
TECTUPOBAHUS MPOBOJATCS JIBE IIPOBEPOYHbIE pabOThl IO PEHICHUI0 3aJad M OAMH
TEOPETUYECKH Ompoc (TepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOMPOCOB» B
cucteMe aAucTaHUMOHHOro oOyueHuss ['YAII), Ha npakTHUUECKHUX 3aHIATUSIX [POBOJATCS
IIPOBEPOUHbIE pabOTHI IO pazjiesiaM Kypca B MUCbMEHHOU (opMe, pacCUMTaHHbIE KAaK Ha LieJoe
3aHATHUE, TAK ¥ HA €T0 YacTh.

Pe3ynpTaThl TEKyIlero KOHTPOJS YCIIEBAEMOCTU OYAYT YUMTBIBAThCS NP MPOBEJCHUU
POMEKYTOYHOU aTTecTaluy (IIPU UCTIOIH30BAHUHU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oajulax, W3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ysbTar).

11.5. Metoauueckue yka3zaHus A OOy4arolUXCsl MO MPOXOKICHUIO NPOMEKYTOUHOMN
aTTeCTallH.

[Ipomexyrounas  artecrauus  oOydarolUXcsi — MpPEeAyCMaTpUBaeT  OLIEHHWBAHUE
IPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yabTaTOB O0YyUEHHs MO JUCHUIUIMHE. DK3aMeH — Gopma
OILICHKHM 3HAHUM, MOJTYYEHHBIX 00YYalOIIMMCS B MPOIIECCEe U3YUYEHMs BCEH JAMCLUMUIUIMHBI WIH €€
YacTH, HABBIKOB CaMOCTOSATEIBbHOW paboThl, CHOCOOHOCTHM NPUMEHSTh HMX [UIl peIIeHUs
IMPAKTUYECKHX 33/1a4. DK3aMEeH, KaK IMPaBUJI0, IPOBOJUTCS B MEPHOJ] K3aMEHAIIMOHHOM Ceccuu
W 3aBEpIIAETCS ATTECTALMOHHOM OLEHKOM «OTIMYHO», «XOPOILIO», «yIOBJIETBOPUTEIBHO,
«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




