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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
POrpaMMy BEICIIETO 00pa30BaHUs — MPOTPaAMMy CICIIHATUTETA M0 HAIIPABICHUIO TTOJTOTOBKH/
cnennaibHoctd  09.05.01 «IIpuMeHeHue W HKCIUTyaTalusi aBTOMATU3MPOBAHHBIX CHUCTEM
CIIELUATILHOTO HAa3HAYCHUS» HANPaBICHHOCTH «ABTOMAaTHU3UPOBAHHBIE CHUCTEMbI 00pabOTKHU
uHopmanuu 1 yrnpasieHus». Jucuurumaa peanusyercs kadeapoit «Nely.

JlucuuminHa HareleHa Ha (POPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIIUX KOMITCTECHITUI:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

Conepkanve  AUCHUIUIMHBI ~ OXBaThbIBA€T  KPYr  BONPOCOB,  CBSI3aHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEW MPEACIIOB U PSIJAOB H HX
MIPUMEHEHUEM.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOMIHE (QOPMBI OpraHU3aAlNUU
yueOHOro mpolecca: JeKyuu, HNpaKkmudeckue 3aHAmMus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHA.

OO0mass TpyAOEMKOCTh OCBOEHHS JMCLUHUILIMHBI COCTaBISET 7 3a4ETHBIX €OUHUI], 252
yaca.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUMA »



1.

[lepeuenp IaHUPYEMBIX PE3YNIBTATOB O0YUEHHS IO TUCIUILIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (dopMHpOBaHKE Y CTYACHTOB MIOHUMAHUS POJIM MaTeMAaTUKU B COBPEMEHHOM
MHpE, HAyKe U MPAKTHYECKOH JeITeIIbHOCTH B M30paHHOM CIICIMAIbHOCTH;

— ($opMHpOBaHKE Y CTYAECHTOB CIIOCOOHOCTH M HABBIKOB (DOPMYJIHPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaIN3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI

BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO TUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

tabnuue 1.
Tabmuna 1 — [lepeuenb KOMIETEHIMI ¥ UHAMKATOPOB UX JIOCTHKEHUS
Kareropus Kon n
Kon v HanMeHoBaHNE HHIUKATOPA JOCTHUKCHHUS
(rpymma) HaMCHOBAaHHE
KOMITETCHIIUH
KOMITETCHITHT KOMITCTCHIINH
VK-1.3.1 3HaTh 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 CHCTEMEOLO VK-1.Y.3 ymeTs BelpabaTbiBaTh CTPATETUIO 1EHCTBUI
JUTSI pEIICHUS TPOOJIEMHOM CUTYyaINH
noaxoza,
VK-1.B.1 BnageTh HaBbIKaMU CUCTEMHOTO U
BbIpa0aTHIBATH
. .. | KpUTUYECKOTO MBIILIECHUS; METOJUKAMHU TOCTaHOBKHU
CTPATETUIO IEUCTBUI
IEJIH, OTIPECIICHUS CTIOCOO0B €€ TIOCTHIKESHUS

2. Mecro nucuuruinHbL B cTpykType OI1
JucnunnuHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTaMH IpU
W3YYEHUH B BBICIICH MIKOJIE KAKUX -TN0O0 TUCIIUTLIINH.
3HaHUs, TMOJYYEHHbIE NPH HU3YyYEHUHM Marepuana JaHHOM JMCLHMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUTLIAH:
Marematuka. Teopust BEpOATHOCTEN U MaTEMATUYECKAsl CTATUCTUKA

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILIIMHE (M paclpeielleHue 3TOH TPYA0EeMKOCTH 110 CEMECTpaM) MpeICTaBIeHbI B
Tabuie 2.

Tabmuua 2 — O6beM U TPYyL0EMKOCTh TUCIIUITITNHbI

TpynoemMKoCTs 0 ceMecTpaM

Bun yuebnoit paboTbl Bcero Nl NoD
1 2 3 4

Oowasn mpyooemKocHb oucCyunIuHbL, 2/ 252 4/ 144 3/ 108
3E/ (uac)
U3 nux uacos npakmuueckoii 0020MoeKu
AyoumopHhuie 3anamus, BCero vac. 136 68 68
B TOM YHCJIE:

nekrmu (J1), (dac) 68 34 34

npakTuyeckue/cemunapckue 3anarus  (113), 68 34 34




(dac)

nabopatopusie pabotsl (JIP), (dac)

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

9K3aMeH, (Jac) 90 54 36
CamocmosamenvHnas paboma, Bcero (dac) 26 22 4
Buo npomescymounoit ammecmayuu’. 3a4er, DK3.

9K3.,
mudd. 3auger, sx3amen (3auer, Audd. 3auq, OK3.
K3 %) OK3.

4. CopeprxkaHue JUCLUIUIMHBI
4.1. PacnpeneneHue TpyJI0EMKOCTH JUCLUILIMHEI 10 pa3JesiaM U BUAAM 3aHITHI.
Paznesnbl, TeMbl TUCHMIIIMHBI U UX TPYILOEMKOCTb IIPUBEIEHBI B Ta0nuLe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCIUTTITHHBL Jlexunn | 113 (C3) | JIP KII CPC
’ (gac) (gac) (gac) (dac) | (4ac)
Cemectp 1
Paznen 1. Teopus npenenon 6 8 8
Paznmen 2. IuddhepennnanpHoe HCUUCICHNE 12 12 7
Pazgen 3. MHTerpanpHoe UCUUCTICHUE 16 14 7
Hroro B cemecTpe 34 34 22
Cemectp 2

Pazgen 4. OyHKINU HECKONBKUX NEPEMEHHBIX 10 8 1
Paznen 5. luddepennunansapie ypaBHESHHS 8 12 1
Paznen 6. Paanl 16 14 1
Hroro B cemectpe: 34 34 4
Hroro 68 68 0 0 26

[IpakTnueckass MOATOTOBKA 3aKJIOYaeTcs B  HEMOCPEJICTBEHHOM  BBIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
npoeCCUOHATBHON J1EATEIbHOCTBIO.

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

Tab6nuia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK
Howmep paznena HasBanue u cogepxanue pa3ziesioB U TEM JICKIIMOHHBIX 3aHATHI

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

Teopems! o nipeenax. (2 yaca)

Tema 1.3. Ilpenen ¢ynkuum B Touke. HempepbhIBHOCTH. 3ameuaTelbHbBIE
npenensl (2 yaca)

Tema 2.1. Onpenenenue npou3BoaHol. Ee reomeTprieckuii u
MEXaHWYEeCKU cMbICi. Talmuia mpou3BOIHBIX, YacTh 1. (2 Jaca)

Tewma 2.2. IlpaBuna nuddepeniupobanus. [IponsBoaHas CIoXHONU
dbyHKIIMH, TPOU3BOIHASA 00paTHOHN (yHKIMH. Tabnuia mpou3BOIHBIX,
yacTh 2 (2 yaca).

Tema 2.3. [Ipon3BoIHBIEC BBICIIMX MOPSAIKOB. T€OpemMbI O




muddepennmpyempix GyHKIMAX. (2 yaca)

Tewma 2.4. Tlpasuno Jlonurans. @opmymna Teiinopa. (2 yaca)

Tema 2.5. luddepennman ¢pynkuun nepsoro nopsaka. Auddeperunanst
BBICHIUX MOPSAIKOB. (2 yaca)

Tewma 2.6. VccnenoBanue QpyHKIMI C TOMOIIBIO MPOU3BOIHBIX (2 Yaca)

Tewma 3.1. IlepBooOpa3nas. Heonpenenennsiii uaTerpan. CBoicTBa
HEONpeIeNIEHHOro nHTerpaia (2 yaca)

Tewma 3.2. Tabnuia uaTerpanoB. Metos 3aHECSHHSI IO 3HAK
muddepennmana. MeTon 3aMeHbI IepEMEHHON HHTETpUpoBaHus (2 yaca)

Tema 3.3. HTerpupoBanue 1no yactsaM. MIHTerpupoBaHue paruoHaaIbHbIX
BBIpaKCHHH. (2 "aca)

Tewma 3.4. IaTerpupoBaHne TPUTOHOMETPUUECKUX BBIpOKCHUH (2 Yaca)

Tewma 3.5. Onpenenennsiii unterpai. OnpeneneHue U cBocTBa. (2 yaca)

Tewma 3.6. InTerpan ¢ nepeMeHHbIM BepxHUM mipenenom. Gopmyna
Hrerotona- Jleitbnuna (2 gaca)

Tema 3.7. HecoOcTBeHHBIC HHTETpAJIHI (2 Yaca)

Tema 3.8. [IpusnoxxeHus ornpeaeaeHHOro nHTerpaia (2 yaca)

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

Tema 4.2. luddepennupoBanre GyHKIIUN HECKOJIBKUX MIEPEMCHHBIX.
(Yactubie mpousBoanbie. Juddepenmnuan. [IponsBoaHas ciIoxHOM
¢bynkun. YacTHbIe MPOU3BOIHBIE BRICIINX TOpsaaKoB. @opmyia Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne QyHKIIMN HECKOJIBKHUX NIEPEMEHHBIX. (4 waca)

Tema 5.1. luddepennmanbupie ypaBHeHHsI IEpBOro nopsiaka. OCHOBHBIE
nousatus. luddepeHnnanbapie ypaBHEHHS C a3 IOMIIMUACS
nepemeHHbIME. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS TEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

. JIuneiinvie nuddepeHanbHble ypaBHEHUS MIEPBOTO MOPSIKA.
VYpasuenue bepnymu. {uddepennmanbapie ypaBHEHHUS BBICIINX
MOPSAIKOB, JIOMyCKAIOIINe MOHIKEHUE mopsiaka. (2 Jaca)

Tema 5.3. JIuneitnsle ogHOpoAHBIE AU(PepeHIInaNbHbIE YpaBHEHUS C
MOCTOSIHHBIMU K03(ppunimentamu. JInHelHble HEOTHOPOAHbIE
muddepeHranbHbIe YpaBHEHHs BHICIIUX HOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHbIE onpeienenus. Psbl ¢
MOJIOKUTETBHBIMY uiieHaMu. [Tpu3naku Jlanam6epa u Komm (2 vaca)

Tema 6.2. Heo6xoaumbiii npusHak. [Ipu3naku cpaBHeHus. IHTErpanbHbIi
npusHak Komm. (2 gaca)

Tema 6.3. 3HakoniepeMeHHbIE psi/ibl. AOCOMIOTHAS U YCIOBHAS CXOIUMOCTH
CoiicTBa abcomoTHO cxoaaumxcs psaaoB. [Ipusnak Jleitonuna (2 yaca).

Tewma 6.4. dynkmonanbHbie psiabl. O0macTh cxoaumoctu. PaBHOMepHas
cxoauMocTh. Crenennble psiabl. MHTEpBan cxoaumoctu (2 yaca)

Tewma 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX PsIOB (2 yaca)

Tewma 6.6. Psiger Tetinmopa u Makiiopena (2 qaca)

Tewma 6.7. Psg @ypre nepuoanueckoi pyHkimu (2 gaca)

Tema 6.8. Psg @ypbe yeTHOH 1 HeueTHOU (hyHKIUU (2 Yaca)




4.3. IlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS

TeMmbl MpakTHUYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTHdeckue 3aHsITHS U KX TPYJ0EMKOCTh

YaCTHBIC PEIICHUS.
Astonomusie 1Y, IV ¢
pa3NieICHHBIMH | C

PpasaACIIIFOIIUMHUCS

W3 aux
No
Tpynoem | mpaktuue
Ne TeMbl MpakTU4ECKUX @OpMBI IPAKTUYECKUX . paszaena
. . -KOCTb, CKOH
/1 3aHATHH 3aHATHH JIUCLIUII-
(gac) MOJTOTOB
JIMHEI
KH, (4ac)
Cemectp 1
[Ipenens
parMoHaIbHBIX
1 BBIPOKECHUI Ha Pemenue 3amau 4 1
OECKOHEUYHOCTH U B
TOYKE.
DKBUBaJICHTHEIE
2 0ECKOHEUHO MaJlbl€. Pemenue 3amag 4 1
Yucno e.
IIpousBoaHEIE.
3 [TpaBuna Pewmenue 3amau 4 2
QG epeHIMpoBaHUs
ITpon3BogHAS CIOKHOM
4 p a Pewmenue 3amau 8 2
byHKIIMN
Tabmnunoe
5 Pewmenue 3amau 2 3
WHTETPUPOBAHUE
Brecenne mmoj 3Hak
6 A Pewmenue 3amau 2 3
JddepeHimana
3aMeHa epeMEHHOM.
7 | HTerpupoBanue no Pemenue 3anau 4 3
qacTsIM
HuTerpupoBanue
8 | panmMOHAIBHBIX Pemenwne 3amau 4 3
byHKIMI
2 cemecTp
9 YacTHble TPOU3BOJHBIE Pemenue 3amau 2 4
YacTHBIE IPOU3BOIHEIE
10 P A Pemenne 3amau 2 4
BBICIIIUX TIOPSIKOB
OkeTpeMyM (QyHKIUH
11 | HeCKOIBKUX Pemenue 3agau 4 4
MIEPEMEHHBIX
Pemenne
Qg depeHIaIbHbIX
YpaBHEHUH ITEPBOTO
nopsaaka. Oo6mme u
12 pAl . Pemrenne 3anau 2 5




NEPEMCHHBIMU

13

Pemenne oqHOpOAHBIX
Y nepBoro nopsiaka u

Y KoTopbie MOXKHO
MPUBECTH K
OJIHOPOJIHBIM

Pemenue 3amau

14

JIuneiinbie

g depeHImaIbHbIe
yYpaBHEHMs [IEPBOTO
HopsiiKa. Y paBHEHUS
bepnynnu

Pemrenue 3amgau

15

Huddepenunansuoie
YpaBHEHHUS B MOJIHBIX
muddepeHmanax.
Nuterpupyromuii
MHOXHTEJIb.

Pemenue 3amau

16

Huddepennmanbapie
YPaBHEHUS BBICIIIUX
TIOPSIIKOB,
JIOITYCKAOIINE
TIOHMKCHUE TTOPSIIKA

Pemenue 3agau

17

JIuneitnbie
HEOJTHOPO/IHBIE

Qg epeHIaIbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMH
kodpurnmenTamu

Pemenue 3agau

18

Psane1 c
HOJIOKHUTETbHBIMU
wieHamu. [IpusHaku
Janambepa u Ko

Pemenue 3agau

19

Psanp1 ¢
MMOJIOKUTENBHBIMHA
YyJIeHaMH U
3HAKOIIEPEMEHHBIE
panel. Heo6xomumeprit
MPU3HAK U NPU3HAKU
CpaBHEHUS.

Pemenue 3amau

20

CreneHHbIe PSIbI

Pemenue 3amau

21

Psanwr Teiinopa u
Maknopena. Psabl

Dypse.

Pemenue 3amau

Bcero:

68

4.4. JlabopaTtopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTb

No

/o

HaunmenoBanme nabopaTopHbix paboT

TpynoemMkocTs,

N3 Hux
MPAaKTUYECKOMN
MOATOTOBKH,

No
paszena
TIACIIATT




| | | (gac) | nunbr

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpOoBaHKE/ BBITIOTHEHUE KYPCOBOH pabOThHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYA0SMKOCTh IPUBEICHBI B Ta0uIe 7.

Tabmuua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

Bua camocrositensHOM paboThI BEZZO’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
W3yueHne TeoOpeTHIecKoro Marepuasia
9 8 1
nucuuriaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO v 6 1
ycneBaemoctu (TKVY)
Jomamnee 3amganne (/13)
KonTponbusie pabotel 3a0uHnKoB (KP3)
IToaroToBka K MpoOMeXyTOYHOU
10 8 2
arrectanuu (I1A)
Bcero: 26 22 4

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YUAIONIMXCS TT0 TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CAaMOCTOSITEIbHON paboThl 00yJaroImuxcs yKa3zaHbl B
.. 7-11.

6. IlepeueHb MEYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeIeH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX MU3TaHUH

HIndp/ bubnuorpaduyeckas ccpuika KomnnuecTtso
URL agpec IK3EMILISIPOB B

Onbanorexe
(xpome
AJIEKTPOHHBIX
HK3EMILISPOB)

517 [Muckynos H. C. TuddepennmansHoe u 159

1134 UHTErpaibHOE UcunuciaeHus: yueonuk: B2 1., T. 1./

H. C. Tluckynos. - CI10.: Mudpwui, - 1996. - 416 c.
517 [Tuckynos H.C. luddepenunansnoe u 145
1134 MHTETpaJIbHOE Hcuucienue: yuebHoe nocooue. T. 2 /




H. C. ITuckynos. - 3. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.

517 [TuckynoB H. C. Iuddepennuanpaoe u 237
1134 UHTETpaibHOE ncuncienus: B 2 T.: yuebHoe mocobue
JUJIs1 CTyAeHTOB BTY30B M.: MuTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHuk 3a1a4 1o Kypcy 165
Bb50 MaTeMaTHYECKOTO aHanu3a: yaeoHoe nmocoome / I'. H.
bepman. - 22-¢ u3zn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricimas matemartuka. Psel: yaebnoe mocodue / 1O. 167
I'96 A. I'yeman, C. I1. [Tombrtkusn, A. O. CMmupHoB; C.-
[TetepO. roc. yH-T a9pOKOCM. TIPUOOPOCTPOCHHUSI. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenromnbr I'.M. OcCHOBBI MATEMATHYECKOTO 9BC Jlanp
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
JIanp, 2015.- 448c.
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Jlanb, 2008. - 464c.
https://e.lanbook. | CoopHuk 3ama4d M0 MaTeMaTHYECKOMY aHaiu3y. Tom ObC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHoCTh. JuddepenimpyeMocTsb
/ JI.JI. KynpsiBues [u ap.]. - MockBa : ®u3Mariur,
2010. — 496 c.
COopHHK 327124 [T0 MAaTEMAaTHIECKOMY aHaIu3y. Tom OBbC Jlanp
https://e.lanbook. | 2. UuTerpansl. Psaabr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
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om/book/74580 | banaun, B.H. Banuisikos, A.B. Pykocyes. - M.:
@OJIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MaTeMaTHYECKOTO ObC Jlanb
om/book/2660 | ananuza. / A.®. bepmanr, U.I'. Apamanosuu. - CII06.:
Jlann, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu mo MareMaTH4eCKOMY aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmatiur, 2015. - 480 c.
http://e.lanbook.c | 3mo6una C.B. Maremaruueckuii aHa M3 B 3aa4ax U ObC Jlanb
om/book/2377 | ynpaxuenusix. / C.B. 3nobuna, JI.H. [Tocumuensckas.
- M. : ®usmarnut, 2009. - 360 c.
bypkosa E. B. Matemarnueckuii ananus. / E. B. ObC Jlanp
Bbypkosa, O. A. lllymepuna. - Kpacnospck: Cuol'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. [ludpdepenunansHbie 100
ypaBHeHHs: yueb. mocodue/ A.A. 3unrep, M.B.
Maxkaposa. —CI16.:I'VAII, 2014.- 56c¢.
YIAK 517.9 Makaposa M.B., [TombiTkun C.I1. IIpumenenne 50
T GepeHIMaTbHBIX YPAaBHCHUN JJIST PEIICHUS
MPUKIAIHBIX 3a7a4: yueb.-MeTo 1. mocodbue/ M.B.
Makapoga, C.I1. ITombiTkun. —CI16.: 'YAII, 2021.-
45c.
Aradonos, C.A. ludpdepenunanbubie ypaBHEHUS / ObC Jlanb

C.A. Aradonos, A.Jl. 'epman, T.B. Myparosa. —
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MI'TY um. H.D. Baymana, 2004. (Cep. Maremarnka
B TEXHUUYECKOM yHUBepcurere; Boim. VII).

Kabko, A. I1. [Iuddepennnansabie ypaBHSHUS U OBC Jlanb
ycroitunBocTh: yueOHuk / A. I1. XKabko, E. /1.

Koruna, O. H. UnxoBa. — Cankrt-IletepOypr: Jlans,
2022. — 320 c.

7. TlepedeHb 371€KTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH «VHTepHeT»
[MepeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»
URL anpec HaumenoBanue
http://www.math-net.ru OO1IepOCCUICKUIT MaTEMAaTHIECKHUIA TTOPTAI

http://e.lanbook.com/view

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTr0 NpPH OCYIIECTBICHUU
00pa3oBaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp nCmoNB3yeMOro NpOrpaMMHOTO oOecrieueHus npeacTaBieH B Tadbmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne i/t HaunmenoBaunue
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

MwiNE

8.2. IlepeucHb HH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTHHE

[Tepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB MaTepHaIbHO-TEXHMUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, TpecTaBiIeH B Tabnuuel 2.

Tabmuma 12 — CocTaB MaTepHalbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHOW 4acTH Howmep aynutopun
/1 MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | JlekimoHHas ayIuTOpUs



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

2 | Aynuropus 1 IPaKTUUECKUX 3aHATUH

10. Onenounble cpencTBa s MIPOBEACHUS IPOMEKYTOUYHOM aTTeCTallu
10.1. CoctaB OIICHOYHBIX CPEACTBIJIS MPOBEACHUS TMPOMEXKYTOUHOH aTTeCTalllH
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Taosmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS MPOMEKYTOYHON aTTeCTalluu

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

DK3aMeH Crnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YarONIUMUCS TPUMEHSETCS S-0a/uThbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KoTopas mpuBejeHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIB30BaThCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHHUBEPCUTETa,  IpaBHUIa
UCTIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TiayOOKO U BCECTOPOHHE YCBOMWJI IIPOIPaMMHBIM
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €r0 U3JIaracT;

— OMUPAsACh HA 3HAHUS OCHOBHON W JOMOJHHUTEIBHOH JHTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJOXKEHHUS C PAKTUICCKOM
JeATEIIbHOCTHIO HAIIPaBIICHHUS;

— yMeJI0 00OCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOIHO BJIAZICET CHCTEMOH CIIENUAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouiicss TBEPI0 YCBOMII MPOTPaMMHBIN MaTepuai, TPaMOTHO U
M0 CYWIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX OHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yJaromuiicss YCBOMII TOJIBKO OCHOBHOW MPOTpaMMHBIM MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHMpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJI0KEHNUS,

— 3arpynaHsieTcs: B GOpMYJIUPOBAHUHN BBHIBOJOB M 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIM3UPOBAHHBIX MOHSITHIA.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiics He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpPaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMWOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH pobsIeM B KOHKPETHOM HarpaBlIeHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»




10.3. TunoBbie KOHTPOJILHBIC 3a/IaHUS WIH WHBIE MAaTEPHUATIBL.
Bompocsr (3amaun) asis sK3aMeHa mpecTaBieHbl B Tabmuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne Kon
Ilepeuens BonpocoB (3a7au) A 3K3aMeHa
/o WHIUKAaTOpa
Cemectp Nel
. () KUUU. Beraucienue npenenos. -1.V.
1 IIpene B €HUE TIpele YK-1.V.3
1. Beruucauts npenen lim %
x—+on x-+In—
OtBer: 3
. %" —4x—6
2. Bprumcnuts npenen lim - -
x—3 2K —/XTa
OtBer: 8/5
3. Bbrumcnuts npeaen lim ———
¥—+pg <X TaX Tz
Otser: 3/2
. —xExtE
4. Beruucauts npenen lim —
x—3 &K —aX—a
Otser: - 5/7
..g_ﬂ.\.:_:\.._ﬂ
5. Breruucnuts npepen lim —; -
x—+oa Jx-—Tx+2
OTBeT: 0€CKOHEYHOCTh
6. Boramenmuts npezien lim ———
Otser: -3/6 =-1/2
X +2x—-Tx+4
7. Bprumcauts npegen lim ——— -
x—pa &KX ToX— 1l
OTBeT: 0€CKOHEYHOCTH
8. Beruncnuts npenen lim ————
OtBer: 7/6
! p .
. X —BxTHIn—4
9. Bsemuucnuts npegen lim —————
K— oo -
OTBeT: 0€CKOHEYHOCTH
10. Beruucnuts npeaen lim
Otser: 8/5
2. | Kakue u3 npencTaBieHHBIX HIDKE TPEIETIOB MOTYT OBITh BEIYMCIICHBI VK-1.B.1

METOJIOM JIeJIeHHS Ha OOJIBIIYIO CTETIEHb TePEeMEHHBIX ?
. Ix“—EBx
a) lim——

x—0 x“+2x




. —x-+x+6
d) lim———
=3 <X —oX—a
3 2
. x —2x"—x+12
e) lim ——————

x—oo  IX“—Tx+2

(%] W]

OrtgeT: a), C), €)

Kakas ¢pyHkuus Ha3piBaeTCs HENPEPHIBHON B TOUKE Xo?
OtBer: ®ynknus f(X) Ha3bIBaeTcss HeMpPepPbLIBHOW B TOYKeE X0, €CJIH
OHA ompeie/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKH X0 ¥

lim £(x) = f(x,)
x=xp

YK-1.B.1

Yemy paBHa cyMMa KOHEYHOTO YHclia OECKOHEYHO MalbIX (PyHKINNA?
O1Ber: CyMMa KOHEYHOT0 YN CJIa 0€CKOHEYHO MAJIBIX (PyHKIUI —
3T0 PYHKIMS 0ECKOHEYHO MaJiasi

YK-1.B.1

Teno aBuxkeTcs 1o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTh V(t) B
MOMeHT BpeMeHH t =17 3anumure HoMep BEpHOTO OTBETA.

1) 6
2) 4
3) 10
4) 15

YK-1.B.1

OtBet: 4)
1) BarluuciuTe NPOU3BOAHYIO QYHKIUU V = PEE

"

Otser: 2x + 4% In4

2) Bepno yu yrBepxkacHue: «I[Ipou3BogHas CyMMBI IBYX
maddepeHIpyeMbIX QYHKIUI paBHA CyMMe IIPOU3BOTHBIX ATHX
¢bynkuuit»y. OTBET apryMeHTHpyiTe.

Otser:
IIpaBnia qpud¢epeHnnpoBanust MOTyT ObITh 3aIIMCAHBI:
. (C-u(x))'=C-u'(x)

N

. (UC)EV(X))'=u' (X)) (X)

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

4. (:.'::.'L' :| _H Tx L"..'L':—-I.' Lo p-er L

vLx [ o

w

®opmyna Ned4 kak pa3 u o3HaqaeT, 4T0 «[Ipou3BoaHasi cyMMBbI ABYX
aupdpepenunpyeMbix GyHKUHA paBHA CyMMe MPOU3BOAHBIX ITHX
GyHKIMi».

VK-1.B.1

1) BerunciauTe MpOM3BOAHYIO QyHKIMK ¥ = ¥~ + 4°
Otreer:y = x - 4% (2 + xin4)
2) Bepno i yrBepxaenue: «[Ipon3BoHas Mpou3BeaeHHS IBYX

muddepeHnpyeMbIX GyHKINUNA paBHa IPOU3BEICHUIO MPON3BOAHBIX
3TuX QyHKIUH». OTBET apryMeHTUpYHITE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBunia nuddepeHupoBaHus MOTYT ObITh 3aNIMCAHBI:

YK-1.B.1




1. (C-u(x))'=C-u'(x)
2. (U()Ev(X))'=u'(X):V'(X)
3

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

| ¢ Tx | — i ¥

4 (..I:.. )/ = vl ulx) v T

wlx v Lx

®opmyaa Ne3 —310 Gopmy.ia AJisi BBIYHCIEHUS POU3BOTHOM
npousBeleHus ABYX AU depeHurpyeMbIX pyHKIHI, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEPKICHHH TEKCTY.

Haiinute popmyny ¢ ommbOkoil. ApryMEHTHpPYUTE CBOM OTBET.

=

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

N

. (UG)EV(X)) =u"(X)2V'(X)

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

w

K5 Txlwlel—ulx)vix

4, () 2wl el

OTtBet: omuoka B (popmy.ie Ne3. I1o npaBuay nuddepeHuupoBanus

npousseaeHus AByX AupdepeHunpyeMbix GyHKIMNA MPON3BOHASA

NPOU3BeeHUs BbIUNCAsAETCH 110 opmy.ie:
(U(x)-v(x))"=u’(X)-v(x)+u(x)-v'(x)

VK-1.V.3

[TpaBuna nuddepenupoBanus. [I[ponsBoaHast CI0KHON QYHKIIHH.
3amanue 1.
1) Haitnure npousBoaHyto pyHKINN

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. OOOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITH IPUMeEHEHbI
JUIsl pelleHus JaHHoi 3aaaum oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAOOP
MaTeMATHYeCKUX QYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajredpbl, OpMEHTUPOBAHHYIO HA MOATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3amanue 2.

1) HaiimuTe npou3BoAHYIO (PYHKIIUH
y = 5cos(5+ 2x) #In(5x— 2)
OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) » >

bx—-2

2) HazoBute kakoe-n1u6o nuudpoBoe cpeacTBO, MPUMEHUMOE /IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

YK-1.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

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITH IPUMEHEHDbI
JUIS pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuxX GyHKIU B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3ananue 3.
1) Haiigure npou3BoaHy0 (yHKIIHK
_ —6tg(7 + 4x)
" In (7x—4)
OrtBer:

-24

S
cos” [(7T+4x

eIn(7x— 4) + 6tg(7 + 4x) * ;—_4

(In(7x— 4))?
2) HazoBure kakoe-1100 uppoBoe CpeacTBO, IPUMEHUMOE JIJIS
pereHust JaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBer: K undpoBbsIiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OPpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 4.

1) Haiiaute npou3BOHYIO (YyHKIIMH
v =4/ 2 — 6sin(7 + 4x)
Orser:

1
£ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-nu6o unudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 5.
1) Haiiaute npon3BoIHYIO (PYHKIIMH

v = 5cos(3 +4x) + log,(3x— 4)

Otser:

3

(3x— 4)In4
2) HazoBute kakoe-mu6o mudpoBoe CPeaCTBO, TPUMEHUMOE IS
pemenust JaHHoi 3anaun. OOoCHy#Te Balll BBIOOP.

—20sin(3 +4x) +

OtBer: K nu¢)poBbIM cpecTBaM, KOTOPbIe MOIYT OBITH IIPUMEHEHBI



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

JUIs pellieHust JaHHoM 3aga4um oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecreuyeHue, BKJIOYamwmee 00Jb110ii Hadop
MaTeMaTH4ecKUX GYHKIMHA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

10.

[IpoBepbTe SABIAETCS JIM BBIpAKEHUE
1 .
— £ (—24)cos(7 + 4x)

=y 2—BElnil fTax

NPOU3BOAHOM QpyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYMTE.
OTBeT: BhIpaxeHue SIBJSAETCHA MPOU3BOIHOM i GyHKIUM, YTOOBI
3T0 000CHOBATH MOKHO B3fITh IPOU3BOHYIO OT

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

J -~ ! £ (—24)cos(7 + 4x)dx

J2— 6sin(7 + 4x)

YK-1.V.3

11.

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

VYK-1.B.1

12.

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

OTtBer: Xo=1

3amaua MOXKeT OBITh peleHa 1ByMs ciocobamu. O6ocHyiiTe 06a
crioco0a pereHusl.

Otger: IlepBrblii c10co0 OCHOBAH HA ONpe/IeICHNH KAcaTeJIbHON K
rpaduxky pyHKUMH — ITO o0masi Touka rpadpuka GyHKUMU U

NPSAMOI, IBJISIOIIEHCH KACATEJIbHOM, T.e. HY’)KHO PeLlIUTh CHCTEMY
Ly =x-2
aBHEHHUI |-
P y=3x—4
IIpu BTOpPOM CniocoGe pelieHusi, He0O0X0AMMO CPABHUTH 0011Iee

ypaBHeHue Kacatebnoiil ¥ = ¥ (x,) + ¥ (xy) (¥ — x,) u y=3x-4

VYK-1.B.1

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) UMeroT Mpou3BOAHbIC B TOUKE (X0, Yo). UemMy
paBEH yroijl MeX1y KPUBBIMH?
OrtBer: Yriom ¢ mexxay kpubiMu Y=f(X) n y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YToJI MEKIY KacaTeJIbHBIMH K PSIMbIM,

g lxg ) —F (xp

NPOBeICHHBIMHU B TOYKe (X0, Yo0) H tg(e) = 117 (xg)-a  Cxg

YK-1.3.2

14.

[TycTh mosIokKeHNE TOUKY MpHU € ABMKEHUU 3a1aércs GyHakmueit S=S(t),
rae t — BpeMs. YeMy paBHa CKOPOCTh TOYKHU? BhIuimTe HOMEp BEPHOTO
YTBEPIKICHHSI.

a) CKopocTh TOYKH PaBHA NMPON3BOAHOI pyHKIIM S(t)

a) CKOpOCTh TOYKH paBHA BTOPOH Mpou3BoaHOM QyHKInH S(t)

b) Ckopocts Touku paBHa auddepentmany Gyaxuun S(t)

VK-1.B.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

OrBer: a)

15.

ITycts Gynknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBute yciosue
yObiBanus ¢ynkuuu y = f(x) Ha untepsaie (a, b).

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

YK-1.3.2

16.

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

OtBer: Eciu BTOpast npou3BoaHas GpyHkuum y = f(X) orpunarejibHa
JJIs BCeX X M3 HHTepBaJjia (a, b), To pyHKIMs BhINYKJIa BBEPX HA
ITOM HHTepBaJe.

YK-1.3.2

17.

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

YK-1.3.2

18.

[Tycts muddepennupyemas pynkuus y = f(X) 3agana Ha ©HTEpBale

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA HHTepBate (a, b) mponsBoaHas GyHkiuu y
= f(x) paBHa Hymr0. Kakux gaHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIATh, YTO
B 9TO# TOUKe (PYHKIUS UMEET MAaKCUMyM?

OTtser: B Toukax ’3xkcTpeMyMa Ha uHTepBaJe (a, b) mpousBognasi
¢byuxuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MO3KeT OBITh TOYKOH MaKCMMYMa, MUHHUMYMA HJIH Neperunda
rpaduka ¢pyakuun. /Jis Toro, 4Todbl B TOUKe 0L MAKCHMYM,
Npou3BoAHAS (PYHKIHH J0JKHA MEHATH 3HAK C ITIOCA HA MUHYC.

YK-1.B.1

19.

Kaxkas npsimast TuHUSI Ha3bIBACTCSl aCUMIITOTON rpaduka PyHKITUN
y=f(x)?

Otget: [IpsimMas TuHMS M Ha3bIBAETCH ACUMIITOTOM rpadguka
¢ynxmmun y=f(X), ecim paccrostnue d ot Touku M, Jiexkanieii Ha ITOM
rpajduxe, 10 NpAMO M CTPEMUTCH K HYJIIO PU HEOTPAHUYEHHOM
YAaJIeHUH 3TOH TOYKH MO rpaduKy OT HaYaj1a KOOPAMHAT B
0€eCKOHEYHOCTD.

YK-1.3.2

20.

BepHo 11, 4TO BBIpaxkeHue

5, 2 ., 2

S 1o,

4 37 5
SBnsercs pemennem | (5x° — 2x= + v x " )dx ? OTBEeT 00OCHYNTE.
[IpuBenuTe nBa crioco0a pemieHus.
OrtBeTt: BbIpakeHne

5

5 2
St 2,3
4 3

1w

+5

. i
Tox T+ 5 sIBJIsIeTCS pelieHreM

J (5x% —2x" + x.-"?jdx

JIJIst 0TBETA HA 3TOT BOMPOC MOKHO B35ITh HHTErPaJ
: = 5 2. 25
J (5x° —2xX" +Jx¥)dx=—x*—=-x*+=-x1+C
] 3 5

VK-1.B.1




L
5 2 2 = o«
T.€. ;x“ - Exg +-x2 +5 -3T0 0o U3 pemennii npn C=5.

Bropoii BapuaHT Peme}mﬂ: B3ATh NIPOU3BOJAHYIO OT

5 2 2 2 "
;x“ — Exg toaz+ 5, IPOM3BO/IHASI PABHA NMOJAMHTErPAJIBbHOII
byuxmun  5x7 —2x" +Vx® | 3HaunT BhIpaKeHne
5 a4 Z 3 2 =
JX TLx toxr Tt 5 sBJsieTCH pelleHHeM HHTerpaJa.
21. 1. Beluucnuth HEONpPEAEIEHHBIN HHTETPaL: YK-1.¥.2
J (5x% — 2x° + x¥)dx
OrtBer:
5 2 Z 3
—xt—=xF+-xa+C
& 3 5
2. BpluMCIUTh HeolpeIesIEHHBIN HHTErpall:
i 8 3 1 T
(Vx*+3x" -5 =)dx
a3
Orser:
3 5 3 L
—xi 4+ —x*— 204 C
5 1
3. BprumcnuTh HeonpeneEHHBIA HHTETpall:
[ x 2+ \,‘."'E .
J [3—._] dx
2/
Orser:
38 61
—x3i+_—x6+C
8 7
4. BpIYUCTUTH HEONPEEIEHHBIH HHTErpa:
Fad & 4=
xT— Vx|
J ——)dx
-x- o
Orser:
5
0,5x*+0,8x 1+ C
5. BblunMcauTh HeomnpeenEHHBIN HHTErpall:
J cos(4x — 7)dx
OrBer:
1.
—sin(4x—7)+C
=
22. | MeTo el MHTETPUPOBAHUS: METOJT BHECCHHS 1TO]] 3HAK Au(depeHnnaia
Y METOJ1 3aMEHBI [IEPEMEHHON UHTEIPUPOBAHUS. YK-1.¥.2

1. BeiOepure MeTOJl HHTETPUPOBAHUS U BEIYUCINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:




J" 2xdx
‘.,":l': 43
OTtBeT:
2Jx*+3+C
Mo:xeT ObITH IPUMEHEH KAK MeTO0/ BHECEHHS MO/l 3HAK

auddepenuunaia Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBAHUS.

2. BpiOepute MeTO MHTETPUPOBAHUS U BHIYUCIUTE HHTETPAIL.

VYKakuTe Kakoi METOJ UHTETPUPOBAHMS [IPUMEHSUIIN:
[ dxdx
J ¥ +1
OrtBer:
Zarctg(x*)+ C
MoskeT ObITH IPMMEHEH KaK MeTO0/] BHeCEHHS 10/ 3HAK

auddepeHumnaia Tak M METO/ 3aMeHbI NePeMeHHOM
UHTErPUPOBAHUS.

3. BLI6epI/ITe MCTOJ UHTCTPUPOBAHUA U BBIYUCIIUTC HHTCIPAJl.

YKaxxute Kakoi METOJ HHTETPUPOBAHMSI IPUMEHSIIN :

J xsin(x® + 3)dx
Ortser:

1 ,
—Ecﬂs[x“ +3)+¢C

Mo:xeT OBITH IPUMEHEH METO/I 3aMeHbI NlepeMeHH O
HHTErPUPOBAHMSI.

4. BpiOepuTe METO/I MHTETPUPOBAHUS U BBIUMCIUTE UHTETPAJL.

VKaxuTe Kakol MeTo[ HHTCTPUPOBAHUA IPUMCH N

ax
J Vxcos?(Vx)
Otser:
2tg(Vx)+C
Mo:keT OBITH IPUMEHEH METO/ 3aMEHBbI epeMeHHOH
HHTErPUPOBaHUS.

5. BLI6epI/ITe METOJ UHTCTPUPOBAHUA U BBIYUCIIUTEC UHTCTPAJIL.

VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:
T
Orser:

© dx
)
—2In|4 — x| + ¢

Mo:keT OBITH IPUMEHEH MeTO/ 3aMeHbI epeMeHHOH
HHTErpUpOBaHMusl.

23.

3ananue 1.

YK-1.V.1
YK-1.V.3




1) BbIYUCINTH, IPUMEHUB METO HHTETPUPOBAHUS MO YACTSIM:

J X % cosxdx

OtBet: xsinx + cosx +C
2) HazoBure kakoe-mub60 I1U(POBOE CPEICTBO, MPUMEHHMOE IS
peureHus qanHou 3aqadn. OO60CHYITE Balll BEIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IS
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 2.
1) BpruncnuTe, IpUMEHUB METOI UHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

Oreer: (x +1)e* —e* + C
2) HasoBure Kakoe-1u00 HH(PPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI 1JIs
pelieHusi JaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrneyeHue, BKJIO4Yamwllee 00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKIHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.
3amganue 3.

1) BeruuciauTh, IpUMEHUB METOJI UHTETPUPOBAHMUSI 110 YACTSIM:
J xinxdx

Oteer: 0,5x* (Inx—0,5) + C
2) HazoBure kakoe-mub0 1UPPOBOE CPEACTBO, NPUMEHHUMOE IS
perieHust JaHHoM 3agaun. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MAaTeMATHYeCKUX (PYHKIOMH B TOM YHCJIECHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.
3ananue 4.

1) Beruncnuth, MpUMEHUB METOJ UHTEIPUPOBAHNUS 10 YACTSM:
_'|,': * ginrdx

OtBer:—x”cosx + 2xsinx + 2cosx + C
2) HazoBure xkakoe-mub0 UUPPOBOE CPEIACTBO, NPUMEHUMOE JUIS
pelieHus qaHHo 3agadn. O60CcHyMTe Ball BHIOOP.

OrtBer:
K nudgpoBbIM cpeacTBamM, KOTOPbIE MOI'YT ObITh IPUMEHEHbI IS



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

pelnieHus JaHHOI 3aga4u oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecreuyeHue, BKJIOYamwmee 00Jb110ii Hadop
MaTeMaTU4ecKUX GyHKIMHA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

24,

Samanue 1.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

-

J dx

0

OtBet: 2
2) HazoBute kakoe-11u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelieHus qaHHou 3agaun. O60CcHyiiTe Balll BEIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHO 3amayu  oTtHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecnmedeHHe, BKJIKOYaInee O00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3aganue 2.

1) BbluuciIUTE ONPEICICHHBIA HHTETPA:

1

J 2dx

a0

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

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOTIYT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOHUI B TOM 4YHCJIEe CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MNOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 3.

1) BeiuuciuTe onpeaeacHHbIN HHTETPa:

YK-1.B.1
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xdx

2

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-1n00 HuppoBOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K umudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi AaHHOM 3agauyd  oTtHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOJATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3ananue 4.

1) BbluuciInTE ONPEICICHHBIN HHTETPAT:

0

J x 3 ﬂ.l.-'l.'

-1

Oteer: 0-1/4=-1/4
2) HazoBute kakoe-m1u00 mudpoBoe CPEeaCTBO, MPUMEHUMOE IS
pelienus qanHoi 3aaaun. O6oCHYy#Te Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IJIs
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajireOpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3anganue 5.

1) BbluucIUTE ONPEICICHHBIA HHTETPA:

1

J 2% do

-1

Oreer: e-e!
2) HazoBute kakoe-mu60 mudpoBoOe CPEaCTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYIiTe Balll BEIOOP.

Otser:
K nudpossiM cpexcrBam, KOTOpble MOTYT ObITh NPHMEHEHbI AJIs
pelieHusi JaHHO 3amayu  orHocuTca Wolfram Mathematica-
NpOorpaMMHoe  o0ecrmedyeHHe, BKJIKYawuiee 0oupmioi  Hadop
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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
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MaTeMaTU4ecKMX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WHTEPAKTUBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIEHHEM.

25.

1. TlpounTerpupyiite TPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtsBer: 0,5

2. TlpouHTEerpupyiTe TPUTOHOMETPHUECKYIO (DYHKITUIO

( COSY dx

Otser: 0O
3. TIpouHTerpupyiiTe TPUrOHOMETPHUYECKYIO (HYHKIHFO

|r cos 2x dx

OtBet:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIIHIO

|r siny dx

OtBer: 2

5. IIpouHTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OtBer: 1

YK-1.V.3

Cemectp Ne2

26.

Kakas gynxuust z = f(x; V) Ha3bIBaeTCs HEMPEPHIBHOM B TOYKE

My (%9; ¥p)?

OtBer: PyHKUHUA Z = f(x;¥v) naspiBaercs HelnpepbIBHOM B TOUKeE
My(x4; Vs ), €cIn OHA ONIpeJesieHa B ITOM TOYKe U HEKOTOPO ee
OKPECTHOCTH, UMeeT mpeaelt i E”; , f(M) maTOT NIpenes papeH

3HAYeHUI0 (PYHKIUM Z B TouKe M,

YK-1.3.2

27.

Kaxas u3 popMyn cooTseTcTBYeT nuddepeHnmany GpyHknun y=e°<?

a) dy=2e?*dx
b) dy=e*dx

YK-1.3.1
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c) dy=2e*dx

28.

OrBer: a)
YacTHble TPOU3BOAHBIE
o gz =
1. Haiinure 4acTHBIC IPOU3BOIHBIC e e byHKIIIN
d

_ sin(3+8x —7y)
B 3,7

z -
2—x"y
ros(3+8x—Ty):8(2—x v )+ sin(3+8x-T7y)3x%y"

f Ty &
|.z—x3}-" I

OTtBeT:

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

[2 — xa},?)z

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

_sin(3 + 2x — 5y)

z .
2 —x*y?
o ros(3+2x—5y1:2(2—xty )t sin(3+2x-5y)ax7y"
TBeT: 7
[z_x']'}l,-]-f-
—cos(3+2x—5y)*5(2— x*y") + sin(3+ 2x— 5y)7x*»y*
(2—x*y7)?
o 8 a
3. Haiiaure yacTHbIe MPOU3BOIHBIC ﬁ u E—z byHKIIIN
sin(1l+4x — 3y)
z= =
3+ x2y7
o c:rs":i—4x—3}':'s4l:E—xz’}"' |—zin(i+4x—3y :'ij'}"'
TBeT: =
€ I:E—xz}"l]d
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"
(3 + x2y7)2
o d
4. HaiiguTe yacTHbIE TPON3BOAHbBIE ﬁ " z—z byHKIIUU
sin(7 +4x —7y)
z =
3 — IE_'UE'
o cos(T+4x—Ty):4(3—xTp¥ £ sin(T+ax—Ty 325"
TBET:
|:3_x3}|5]4
—cos(7T+4x—7y) *7(3— x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y5)2
o a 8
5. Haiiaure 9acTHBIE IPOU3BOIHBIC i u E—z byHKIIUN
sin(5 + 8x — 5y)
Z —

3 — L‘C'.’}’E'

VYK-1.V.3




cos(5+8x—5y)+8(3—x 3" |+ sin(5+8x—5y 142"y
(3—xty)

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

OTtBeT:

(3 — x*y®)?

29.

Beinucath ycioBre Ipu KOTOPOM BhIP)KEHHUE
P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHOe BhIpaxkeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 4yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X,
Q(X,y,2) - 310 yacTHasi mpou3BoAHas PpyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 wacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1Mo Z.

VK-1.B.1

30.

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

Oteer: Touka (¥;; ;) HasbIBaeTcs TOYKOM MAKCHMyMa (DyHKIHH
z = f(x;¥) , ecau cymecTByeT Takasi & - OKPECTHOCTh TOUKH
(x5: Vy ) ¥ 119 BCEX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH (X ; V) BHINOJIHSETCS HEPABEHCTBO:

F6iy) < £ (x:30)

YK-1.B.1

31.

1. Haiitu npou3BOIHYIO PYHKIIHH

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

—2256

OT1BeT: —
V2

2. Haiiti mpon3BOAHYIO QYHKINU

-

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

280
OTBeT: —
w13

3. Haiiti mpon3BoaHYIO GYHKINN

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

2732
OTBeT: —
V17

4. Haiitu npon3BoAHYIO QYHKIUIO

T |

Floy) = (1= 22 + 2y — x%y
HaIpaBJIeHHIO K Touke M (5,6

—1520

OtBeT: —
e 3 8

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHyI0 QYHKIUU

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

-380
OT1BeT: —
V5

YK-1.V.1




32.

ChopmynupyiiTe HEOOXOAUMOE YCIIOBHE SKCTPEMyMa
nuddepennupyeMoil QyHKIUHU JBYX HepeMeHHbIX = = f(x; v).
OtBer: Eciin B Touke N(x,;v,) nuddepenmupyemast GyHKIus

z = f(x; V) HMeeT IKCTpeMyM, TO ee 4acTHbIE IPOM3BOIHBIE B ITOIi
Touke paBHbl Hyt0 [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue
HA3bIBAETCS HEOOXOIUMBIM YCJI0BHEM IKCTPEMyMa.

YK-1.3.2

33.

Kakoe ypaBHenue HazbiBaercs 1udpepeHnnanbHbIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /luddepeHunanbHbIM  ypaBHEeHHEM IEPBOro IOPSAKA
Ha3bIBAaeTCs YyPaBHeHHUe, CBsA3bIBamomiee X, Y u Y'. OHO MoxkeT ObITh
3a1aHO B OJHOi U3 ¢popm:
F(x,y,¥') =0,

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

YK-1.B.1

34.

B xakom ciyyae ¢pyukuus y=¢(x,C) (umu ®(x, y, C) = 0), sBisieTcs
o0uMm perienreM AudepeHnnaibHOro ypaBHeHUS EPBOro nopsiaka?
OtBer: O0mMM penieHueM (00IIUM UHTErPAJIOM)
nuddepeHINATBHOIO yPAaBHEHUS MIEPBOr0 NOPSAIKA HA3BIBAETCS
¢ynkuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJIAETCS pelliecHneM ypaBHeHHs PH JIIo0oM xonyctumom C;

0) 11000€e pelieHHe MOKeT OBITH IOJIy4YeHO M3 Heé IPU HEKOTOPOM

3HaYeHUH NocTostHHOM C.

YK-1.B.1

35.

SBnsercs mu GpyHKupsa x- + y° — 2x = € 0GUIUM peleHneM
nudpepeHnranbHOro ypapHenus X+yy' = 1?

Otser: Indpepenuupyst ykazaHHYI0 HeIBHO 32JaHHYI0 (PyHKIIHIO
x* + y* — 2x = C, noay4aem paBencrBo:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C sBJasieTcs: OOIMM peleHneM

AP PepeHnATBLHOI0 YPABHEHUS.

YK-1.B.1

36.

Haiigure obuue pemenus nuddepeHIanbHbIX ypaBHEHHH,
NpeACTaBIeHHBIX HUXKe. HazoBuTe kakoe-nmmbo 1udpoBoe CpeacTBo,

KOTOPOC MOKET OBITh MPUMCHCHO IJId PCIICHU JaHHOM 3a7a4M.
1

OrBer: y =In|x| + C

OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
JIA peme}mﬂ JIaHHOﬁ 3adavYu, OTHOCHUTCH
Wolfram Mathematica

2. y'=2
T x
OrBer: ¥y =5In|x| + €
OnHuMm U3 uu@poBbIX CPEACTB, KOTOPbIe MOI'YT ObITH NPUMEHEHbI
JUISI pellieHus JaHHOM 3a1a4M, OTHOCHUTCS
Wolfram Mathematica
1
3

OtBer: y = % In|x| +C

OaHum u3 nndpoBhIX CPeaCTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBbI

YK-1.B.1




JJIA pemem»m HaHHOﬁ 3adavui, OTHOCHUTCH
Wolfram Mathematica

OrBer: y =7 In|x| + €
Oxnum u3 nHGPOBLIX CPEICTB, KOTOPbIE MOIYT OLITH PHMEHEHBI
JJIS pelIeHusl JaHHOM 321a4H, OTHOCHTCS

Wolfram Mathematica
3

5. v'==
a8
OrBer: y =3 In|x| + €
OL[HI/IM nu3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHBI
JUIs pelleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
' g
6. v ==
a8
OrBer: Yy =9In|x| + €
OI{HI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb HpHMeHeHLI
JUIsl pelieHusl JAaHHOM 3a1a4M, OTHOCHTCSI
Wolfram Mathematica

1. =2
3 -
OrBer: Yy =12In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOTYT ObITH IPUMEHEHBbI
AJI pelICcHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica
2. =2
C ) -
OrBer: ¥y =31In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJIA pelIceHus JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica
3 '|.‘:|'|l = E
o) .
OrBer: y=17In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOT'YT ObITH IPMMEHEHBI
AJId pelIceHus JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica
r_ 27

4, yv' =

X

OrBer: y =27In|x| + C

OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica.

37.

Pemnre 3anauy Komu npu HavanbHbix yenoBusix: Y(1)=2 , T.e. HaliguTe
JacTHBIC perneHus AuddepeHnanbHbIX YpaBHEHUH, TTPEICTABICHHBIX
HUXKE

YK-1.B.1




Oter: ¥y =In|x| + 2
. &

OtBer: ¥y =5In|x| + 2
.1
3. v :E

OtBer: y = 1 In|x| +2

4, y'=

AN 1]

OtBer: y =7 In|x| + 2
5 ' =%

OtBer: ¥y =3 In|x| + 2

9
6. y' ==
X

OtBer: ¥y =9In|x| + 2
7.y =2
) n
OrBer: ¥y = 121In|x| + 2
8. v =2
- x

OrBer: ¥y =31In|x| + 2
9. y' =2

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27 In|x| + 2

38.

Beimmummre HoMep o KOTOPBIM PACIIONIOKEH Psijl, 1Ji1 KOTOPOTO HE
BBINOJIHSAETCS] HEOOXOAMMBIN MPU3HAK CXOAUMOCTH?

e RE43
1) X1 o

ngﬁ+?

- 2

2) ZH:‘.'.T23+-1-
oo 5n?

3) Z“=13nz—2

e 43
4) Y1

no+1

Otser: 3)

VK-1.3.1

39.

Kakne IMPU3HAKKU UCCIICAO0OBAHNA HA CXOANMOCTD IIPUMCHAIOT IJIA
YHCJIOBBIX PSJIOB C TIOJOKUTEIbHBIMU WICHAMU?
a) mpusHak /lanamGepa

b) mpaBuio Jlonurans
c) merox Kpamepa
d) mpusnak Koum.

OrtBert: a), d)

VK-1.3.1




40.

Ecnu psig cxoaures, TO 4TO MOYKHO CKa3aTh 00 00IIeM 4IeHe 3TOro
pana?

OtBet: Eciin psix cX0QUuTCs1, TO €ro 00IIHIA YIeH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBAeTCH

n—*oo
He00X0AUMbIM NMPU3HAKOM CXOJAMMOCTH psiaa. B yacTtHocTH, eciiu
001U YJIeH 1, He CTPEMHUTCH K HYJII0, TO PSiJi PACXOAUTCS.

VK-1.3.1

41.

Ecnu o6muii wien psaga i, He CTPEMHUTCS K HYJIIO, YTO MOXKHO
YTBEPKIaTh O CXOJIUMOCTH psia?

OtBet: Eciin psix cX0QUTCs1, TO €ro 00U YleH 1, CTPeMHUTCH K
HYJI0, T.e. lim 1 = 0.9T0 yTBep:KAeHHe HA3bIBAeTCH

71 —+00
He00X0AUMbIM NMPU3HAKOM CXOJAMMOCTH psaa. B yacTtHocTH, eciiu
001U YJIeH 1, He CTPeMHUTCH K HYJII0, TO PSAl PACXOAUTCH.

YK-1.V.1

42.

OOmuii uneH psga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIK 3TOTO IS
TOTO, YTOOBI YTBEP)KAATh, YTO JAHHBIA PsIJI CXOIUTCS?

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

71 —+oa
HEe00X0AUMBbIM MPU3HAKOM CXOMMOCTH PsiJia, HO OHO He SABJISIETCS
A0CTATOYHBIM /JIl TOT0, YTOObI YTBEP:KIATh, 4TO psia cxoautcs. T.e.
PSI MOKET ObITh KaK CXOIAIIHUMCS, TAK U PACXOASIIIUMCS.

™

VK-1.B.1

43.

- 5n-
n=1z,2_»

HccnenoBaTh NaHHBIN Psiji HA CXOAMMOCTh. BeiOepuTe MeToT

HUCCIeA0BaHMUs U3 CIIHUCKA:

a) HHTerpaibHbIi MPU3HAK CXOAMMOCTH
b) HeoOxoaumblii NpU3HAK CXOAHUMOCTH
c) Ilpusnak Komu

d) Tlpusnak /lanambepa

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

VK-1.B.1

44,

(1m—5)2

1. HccnenoBaTb CXOAUMOCTB psijia e | ——— =
o | o ;

]

OTBeT: cxoauTcs

2. HccnenoBaTb CXOMMMOCTB psifia 2, | —

OTBeT: cxoauTcs
- [(1n—
3. HUccnenoBarh CXOAUMOCTB psifia 27| —————
T (bn— '
OTBer: cxoauTcH

- [4n
4, I/ICCJ'Ie}IOBaTI) CXOOUMOCTE psaaa Ef:l e —
" [m

OTtBer: pacxoaurcs

YK-1.B.1




(1n+3)4"

5. HccnenoBaTh CXOAUMOCTB psizia 2

-

=1 (1n+4)s"

OTBeT: cxoauTcs

45.

(ln—-5
-

L5 W]

1) HccnenoBaTh CXOAUMOCTD PAAA 2.5 — -
n=1 (5. 12730

OrtBet: cxoauTest
2) Kakoii npusnak Bel ucrnonp3oBaiu. O00CHY#TE CBOI BBIOOP.

o

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

Ji—+oo O

2\3<1, To psax cxoaurcs. [lpusnak cpaBHenns u npuzHak Komm He

YK-1.B.1

46.

MO3BOJIAT OTBCTUTH HA BOIIPOC 3aJaHUS.

[4n—5

1) HccnenoBarh CXOAMMOCTD Pt 2ooe ) ————
o |7

OTtBeT: pacxoaurcs
2) Kakoii npusHak Bel ucnons3zoBanu. O00CHYHTE CBOH BHIOOP.

Orser: npumennm npusHak Koum. [ = "/a,=4 , 1.x. 4>1, T0 psin

cxoaurcsi. Heo0xoaumplii npu3HaK, NPU3HAKYA CPABHEHUS U
Janambepa He M0O3BOJISIIOT OTBETUTH HA BONPOC 33/ IaHHS.

YK-1.B.1

471.

(In+3)4"

1) HccnenoBath CXOQUMOCTD PAAA 2.

=1 (1n+4)5"

T

OTtBet: cxoaurcs
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
peteHust naHHo# 3anaun. OOOCHYy#iTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI JJIS
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTteMaTu4yeckuXx GyHKUMA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI0 HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

VK-1.V.2

48.

[IycTh 1aH 3HaKOYEpENYIOLIUICS P E,ffz yu,. Ecmu pan,
COCTaBJICHHBIN U3 a0COITIOTHBIX BEJIMYMH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aTh 0 3HaKouepeayromemcs psge? Boibepure BepHbIii OTBET.

a) Psacxomutes

b) Psn pacxomutcs

C) Psa cxomurcst abOCOTIOTHO

OrBer: C)

VYK-1.B.1

49,

Eciu abcommroTHBIE BETUYHHBI WICHOB 3HAKOYEPEIYIOIIET0Cs psiaa
2=, 1, yOBIBAIOT U OOIIMIA WiIEH pAa CTPEMUTCS K HYJIIO, TO UTO
MOYHO CKa3aTh 0 CXOAUMOCTH psiaa? Beibepute BepHBIil OTBET.

a) Psaa cxoaurest

b) Psix pacxomurcs

YK-1.B.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

C) Psag cxomurest abOCOTIOTHO

OrBer: a)
50. | Crenennble psiapl. THTEpBaI U pagnyc CXOJAUMOCTH. YK-1.¥.3
1. Haiitn 0o61acth CXOAUMOCTH psia
Zx“ =1+x+x>+-+x" 4
n=0
Orser: (—1;1)
2. Haiitu paanyc CXOQMMOCTH psizia
Z[Ex]” =1+2x+4x -+ 2"+ -
n=0
OtBer: R=0,5
3. Haiitu paamyc CXOAMMOCTH psijia
Z(Sx}u" =1+5x+25x+ -+ 57" + -
=0
OtBer: R=0,2
4. Haiitu paguyc cXoauMOCTH psaja
- (—=1)"(3x)" ) 3x [33(): (—1)"(3x)"
n+1 2 3 n+1
n=0
1
OtBeT: R = n
5. OGnacThIO CXOAMMOCTH Psija
Z Clx—a)"=Cp+Ci(x—a)+ Clx—a)* ++C.(x—a)" ..
n=0
SABnsiercs nnrepsai (2; 4). Haitnure ero paguyc cXoaIuMoOCTH.
OtBet: R=1
51. | CTeneHHOM Al Zn—p @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO VK-1.3.2
yTBEPKAaTh 00 aOCOMIOTHOM CXOMMOCTH 3TOTO Psiia B KaXKJIOU U3
TOYEK X, TAKHX, uTo|x| =< |x,|?
Ortger: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
20COJII0THO CXOAUTCSA B KAXKIO0H TOUKe X, IJIsl KOTopoii |x| < |xg].
JTO0 yTBep KJAeHHe HA3BIBAETCS TeopeMoil AdeJst.
52. YK-1.¥.3
1. Pasnoxwuts MHOrouned f(x) = —x" —10x"—30x —31 Bpax
Teiiiopa B OKPECTHOCTH TOUKH ¥ = —2
OTger:
flx)=—-3—-2(x+2)—4(x+2)*— (x+2)*
2. Paznoxuts MHOTOWIEH f(*) = —x* —2x% + 5x — 1 B pan

Telinopa B OKpeCTHOCTH TOUKH ¥ = 1




OTtBer:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pasnoxuth MEHOrowieH f(x) = —2x*+ 14x>—25x +12 3
psan Teitnopa B OKpPECTHOCTH TOUKH ¥ = 2

OTtBeT:
flx)=24+7(x—2)+2(x—2)> — 2(x—2)3

4. Paznoxuts MHOrowteHn f(x) = —2x*—2x*+7x +13 Bpan
Teitnopa B OKpECTHOCTH TOUKH ¥ = —1

OTtBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pasnoxuth MHorownen f(x) = —2x* —7x°—x +9 Bpan
Teiliopa B OKPECTHOCTH TOUKH ¥ = —2

OTBerT:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?

Bompocsr (3amaun) s 3aueta / mudd. 3auera npeacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3adera

Ne i/m [Tepeuens BompocoB (3ama4) ais 3adera / qudd. 3auera

Kon
WHIUKAaTOpa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

IlepeueHp TeMm Ui KypCOBOTO IPOEKTUPOBAHM/BBIIOJHEHUS KypCOBOH paboThI

MpeICTaBICHBI B Tabwmie 17.

Tabnuua 17 — IlepeueHb TeM 7151 KYpcOBOTO MPOEKTUPOBAHMSI/BHIIOJIHEHUS! KYPCOBOM pabOoThI

Ne n/m N
KypCOBOi1 pabOThI

[IpumepHBIil nepedeHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

BOHpOCI)I AJi1 IMPOBEACHHUA HpOMCX(YTOHHOﬁ arrectaliuin B BHUAC TCCTUPOBAHHUA

npecTaBieHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne
Kog
o/ [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB WH/IUKATOP
I a
TunoBoi BapuaHT TECTOB
1 cemectp

1. | Boruncnure 1) 1 YK-1.3.2

npeaen 2) 3

’ 3x*+2x—7 3) 15

wmvon 2x% — 5x + 1 4) -7

Oteer: 3)




(maCTpYKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWJIBHBIN OTBET U 3aIUIINUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

Toukoii pa3psiBa 1) 6 YK-1.V.3
byHKIN 2) 2
v x—3 3) 1
T (x4 3)Inx 4) 4
SIBJIICTCS TOYKA Otser: 3)
(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
[pousBoanas pynkimu | 1) 2x - 4% Ind YK-1.V.3
y=x% 4% 2) 2x-4*71
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OTtBer: 4)
(maCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MPABUJIBHBIN OTBET W 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
Abcimcca skctpemyma | 1) 8 YK-1.¥.3
byHKIIHH 2) 05
y=8-—x"+x 3 1
paBHa 4) -0,5
OtBert: 2)
(maCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MPABUJIBHBIN OTBET W 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)
[pu kakux 3HadeHusx | 1) 8 YK-1.¥.3
aprymeHTa (yHKIHS 2) 05
uMeer 3) 1
IKCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)
(ITpounTaiiTe TEKCT, BEIOEPUTE NPaBUIIbHBIE
BapHaHThl OTBETA U 3AIUIINTE APTYMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETOB)
Bbranciure nuterpan | 1) — 1 4 VK-1.Y.3
r Iﬁ".x' arct gx
J (1+x*)arctg®x 2) ]11|m'ftgx| Tc
3) — I, T
nrctgsx
1
4) oot gx N
OtBet: 1)
(uacTpykuus: [Ipounraiite TekcT, BeIOEpUTE
TIPABUJIHHBIN OTBET W 3AIHIITNTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
Borunciure 1) 0,5 (3-8x)05(-8)
TIPOU3BOTHYIO 2) 0.5 (3-8x)°° (8) YK-1.V.3
byHKIIIN

y=(3-8x)%°

3) 0,8 (3-8x)?5 (-8)




4) -4 (3-8x)0°

Orter: 1) 4)

[TpounTaiiTe TEKCT, BRIOEPUTE MPABUIIBHbIC
BapUaHThI OTBETA U 3AMHUIINTE apTyYMEHTHI,

000CHOBBIBAIOIINE BBIOOP OTBETOB

Beruucnure
IPOM3BOJIHYIO BTOPOTO
nopsiika QyHKIHH

-1

v=e

1) vy =251
2) v
3) v =51

4) 25

OTtBer: 3)

(maCTpyKIH: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIIINE BEIOOP OTBETA)

I
m

VK-1.¥.3

OO6patHoii pyHKUIKEH
10 OTHOIICHHIO K

byHKIIUN

v =e% gpugercs
byHKIISA

1) yv=x°
1

2) v=—

3) y=Inx

4) y =e*

OTtBer: 3)

(uactpykuus: [IpounTtaiite TEKCT, BEIOEPUTE

MTPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,

000CHOBBIBAIOIINE BHIOOP OTBETA)

YK-1.B.1

10.

[IepBas npousBoHas
(YHKLUYU MOKa3bIBACT:

1) ckopocTh M3MeHeHHs] PYHKIHH

2) wuampaBieHue GyHKIUN

3) npwupaiieHue GyHKIHHA

4) npupaiieHne apryMeHTa QyHKIun
OtBeT: 1)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETA)

VYK-1.B.1

11.

Huddepenunan
(GyHKIIUN paBeH

1) oTHOIICHHIO IpUpaIIeHUsT PYHKIIHH K
NPUPAIICHUIO apryMEHTa

2) TPOM3BEICHUIO MpUpaIieHuUs GYHKIIMU Ha
NpUpaIIeHHe apryMeHTa

3) mpou3BeIeHHIO MPON3BOIHOI HA
npUpanieHne apryMeHTa

4) TpHpanIeHHIO apryMeHTa

OTtBet: 3)

(uucTpykuus: [IpounTaiiTe TEKCT, BBIOEPHUTE

MPaBUIBLHBIN OTBET M 3aIHIIUTE APTYMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)

YK-1.B.1

12.

Brrunciaure yncino
TOYEK pa3phiBa

byHKIIUA

1) 1

2) 2

3) 3

4) 0

OTteer: 3)

(maCTpYKIMS: [TpounTaliTe TEKCT, BHIOEPHUTE
HpaBHHLHLIﬁ OTBCT M 3aITMIINTC apryMCHTBI,

VYK-1.¥.3




000CHOBBIBAIOIIIE BHIOOP OTBETA)

13.| Beruncanre 1) 0 YK-1.3.1
npezaen 2) 9
. sin®3x 3) 3
lim — 4) 1
OTtBer: 2)
14.| YpaBHenue 1) yv=2x+4 VK-1.B.1
KacaTeJIbHOM K 2) y=4x+3
rpaduky GyHKIHMH 3) yv=2x—75
_1'=x3—'2 4) y=3x—4
B €TI0 TOYKE C OTtBer: 4)
abcuuccoi (maCTpyKIMS: [IpounTaiiTe TEKCT, BRIOEpUTE
Xo= 1 umeeT BUA MPaBWIbHBIN OTBET U 3aIIMIINATE APTYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
15.| Beruncnure 3nauenne | 1) 0 YK-1.V.3
IPOM3BOIHOM BTOpOro | 2) -1
nopsiaka GpyHKIun 3) 3
y = sin2x + 4x 4) -4
B TOUKE ¥ = — Ortser: 4)
N (maCTpyKIMS: [IpounTaliTe TEKCT, BHIOEPHUTE
MTPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16.| MuoxecTBO 1) —Zxsin3x —>cos3x +C VK-1.B.1
epBOOOPA3HBIX :
byHKIHH 2) 3xsin3x + S co s3x+C
f(x) = —xcos(3x) 3) 3;{5:’113;{—;0053:{ L1c
MMCCT BHAL 4) 3xsin3x + 9cos3x + C
Otger: 1) -
(uacTpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABWIBHBIN OTBET M 3AIMIINATE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
17.| Ecnm K onpeieIeHHOMY 1) v|“f* ‘;“‘: VK-1V.3
HHTETpaIy C
64 ; &4 tdt
J % RS
1 VX T X dr
MIPUMCHHTH 3) | By
HOI[CTEaHOBI(y 2 5ae
x* = t%, T0 OH IPUMET 4) 6J, 3,28
BUJ
Otger: 4)
(naCcTpyKIHs: [IpounTaiiTe TEKCT, BEIOEPUTE
MTPABWIBHBIN OTBET M 3aIHIINATE apTyMEHTBI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
18.| Teno mBuxeTcs 1o 1) 6 YK-1.B.1
3aKOHY 2) 4
S(t)=5t3+1, Torna 3) 10




CKOPOCTb B MOMEHT
Bpemenu t=1 paBHa

4) 15

OtBert: 4)

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

19.| 3anummure VK-1.B.1
MOCIIe0BATEIHLHOCTh
JIEUCTBUU MPH A) mojcTaBUTh 3HaUeHUE BpeMeHu t=S5uac B
pEIlIeHUH 3aJauu: ypaBHEHHUE NIEpeMeLICHUS
B) BeIpa3uTh BpeMs B CEKyHIaX
Teno nBuxkeTcs Mo B) paznenuth nepemerienye Ha BpeMs
3aKOHY ') B34Th IPOU3BOHYIO OT IIEPEMELICHUS
S(t)=5t3+1(m/c), aTo6sI | JI) MONCTABUTH B ypaBHEHHE MPOU3BOIHOI
BBIYUCIIUTH CKOPOCTh B | 3HAUCHHE BPEMEHU
MOMEHT BpEMEHH
t=5 uac HyxHO Otser:
BB/l viu I'B/]
(uaCTpyKUMS: [TpounTaiiTe TEKCT U YCTAaHOBUTE
MOCIIEI0BATEIBHOCTh. 3aMUIINTE
COOTBETCTBYIOIIYIO MTOCIIEI0BATEIHLHOCT OYKB
CJICBa HAIPABO)
20.| Ykaxute QyHKIMH, 1) Xu sinx YK-1.3.1
KOTOPBIE SBIISIOTCS 2) X utg2x
9KBHMBAJEHTHBIMU PU | 3) X U COS2X
x—=0 4) X wmSsin2x
OtBet: 1)
(uaCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3aIHILINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
21.| Kakoe u3 HUXe 1) oTHOIIEHKE TIpUpaIieHus QYHKIIUU K YK-1.3.1
NIePEYHCITICHHBIX MPUPALICHUIO apTyMEHTa
MpeIOKEHU N 2) oTHOUIEHHS PYHKIIMU K IPUPALICHUIO
oTpeneNnseT aprymMeHTa
IPOM3BOJIHYIO 3) oTHoMIeHKE TIpeena GYHKIUU K apTyMEHTY
¢yHKIMM (Kornaa 4) npenes OTHONIEHUSI IPUPALEHUsT PYHKIIMU
npHpanieHne K MPUPALIEeHNI0 ApTyMeHTAa
aprymeHTa ctpeMurcs K | Orser: 4)
HYI0)? (uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
2 cemecTp
1. | ITomHbIH 1) 2x%ydx + 3x°y3dy VK-1.V.3
nuddepeHmran 2) 3x*yidx+ 2xydy
byHKIIUA 3) 3x ydx + 2x%ydy
z = x3y? 4) 2x*y3dx + 3xydy
paBcH OTtBer: 2)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPaBWJIBHBIN OTBET M 3aHIINUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
2. | YKaxuTe cXOAaIuiics YK-1.V.3

YHUCJIOBOU Psif

1) =,




| =

2) I

=1,
3) Li=i=
4) E:-:::l

OTtBer: 2)

(urCcTpykuwms: [IpounTaiiTe TeKCT, BEIOSPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)

2]

1

-
E |,_
| -

YKaKHTe CTETNEHHOM 1) T2, = (x—2)" YK-1.B.1
psiA, A7 KOTOPOTO 2) T= n(x—2)"
unrepsai (0;2) T -
SBIISICTCS MHTEPBAIOM 3) Xi= n (x —1)"
CXOJMMOCTH. 4) XYoo n(x+2)"
OTtBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
VYKaxuTe 4acTHYIO 1) 6 YK-1.V.3
IIPOU3BOAHYIO 110 2) 6xv
Vv QyHKIMH IBYX 3) 6x
MEPEMEHHBIX Z = 3xty 4) 3x°
OtBert: 4)
Heo0xomumeblin 1) T=, -‘:: —f VYK-1.3.1
MPU3HAK CXOAUMOCTHU wr
HE BBITIOJHEH IS psifa 2) Xi= — 2
oo S5n”
3) Eri=l 3112 -
OrtBer: 3)
(uHcTpykuus: [IpounTaiite TekcT, BeIOEpUTE
MIPAaBUJIHHBIN OTBET W 3aIHIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
K kaxomy Bugy 1) o N°+3 4) OYHKIIMOHATBHBIN
OTHOCHUTCS KaXIbIH U3 n=1nde7 pan
psiioB
2) X n(x+ 2)"| 5)3HaKonepeMeHHbIH
paa
3) T, {—5]:"5113 6)H0n0>1<vI/ITeJleLH7I
et YHACI0BOH Pl
OtBet:1)6); 2)4); 3)5)
(uacTpykuus: IIpounTtaiiTe TEKCT U YCTAaHOBUTE
cootBeTcTBUE. K Kaxx 0l MO3UIMY, JaHHOH B
JIEBOM CTOJIOIE, TTOI0EPUTE COOTBETCTBYIOIIYIO
MO3MIIMIO B IPABOM CTOJIOLE)
Paccunraiite yactHyro 1) 2cos(5x+ 2y) YK-1.B.1

oz
NPOM3BOMIHYIO ——

2) —2sin(5x + 2y)
3) cos(5x+ 2y)




byHKIUA
z = cos(5x + 2y)

4) (5x+ 2)cos(5x + 2y)
OTtBer: 2)
(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

8. | Halinure obnacthb 1) [4,0) YK-1.¥.3
CXOZIMMOCTH 2) (-3,0)
I S 9 (20
" 4) [1.,0)
OtBeT: 1)
(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPABUJIBHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
9. | Haitnure 3HaucHUE 1) 5 VK-1.B.1
GyHKIHH IBYX 2) 2
HePEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1) Otser: 3)
(urCcTpyKIMs: [IpounTaiiTe TEKCT, BRIOCPHUTE
MPaBUIBLHBIN OTBET M 3aIMIINTE aPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
10.| Haiiaure yacTHytO 1) Zcos(bx+ 2y) YK-1.B.1
IPOU3BOHYIO Z—z 2) —2cos(5x + 2y)
4 3) cos(5x+ 2y)
g)};HI;?JI:IEISX_Eﬂ 4) (5x+ 2)cos(5x + 2y)
OtBeT: 1)
(uncTpyKIwMs: [IpounTtaiiTe TekCT, BRIOEpUTE
MPaBUWIBLHBIN OTBET M 3aIMIINTE APTyMEHTBI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
11.| Naua dpyHKupst 1) 1+ 3x— 3_;{3 VK-1.V.3
fx) =™, rorna 2) 14 3x + 9x?
nepBbie TpH (OTIUYHBIC 3) 1— 3x + 9%
OT HyIIs) 4JieHa 3
Pa3IOKEHHUS ITOM 4) 1+ 3x+ 207
GyHKIINY B ps
Telnmopa B Otgert: 4)
OKPECTHOCTH TOUYKHU (uacTpykius: [IpounTaiiTe TEKCT, BHIOGPUTE
i, = 0 uMeroT BUJ MPaBUWIBHBIN OTBET M 3aIUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
12.| nsa byHKIman OrBert: YK-1.V.3
f(x) = e**nepsoie 1+ 3:{—%:{3
TPH, OTIIMYHBIE OT v . - .
sy, wieHa (ITpounTaiite TEKCT M 3aITHILATE PA3BEPHYTHIA
000OCHOBaHHBII OTBET).
pa3NOKEHUS B s
Telnmopa B
OKPECTHOCTH TOUYKH
x, = 0 uMeroT BUJ
13.| HeoOxomgumperii 1) &= n +3 VK-1.B.1
IPHU3HAK CXOAUMOCTH el e
HE BBITIOJIHEH JJIS psijia 2) =i




3) X7, ——

Int-
4 T
OTtBer: 1)
(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

14.| Haiigure o6sacTb 1) [0, 4) YK-1.V.3
CXOJIUMOCTH 2) (0,3)
Treer 3) 0.2
i 4) (0,1)
Oteer: 1)
(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBWJIbHBIN OTBET U 3alUILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
15.| YactHast mpousBoanas | 1) 6 VYK-1.B.1
10 * (QyHKIIMU JABYX 2) bxy
IIEPEMEHHBIX 3) 6x
z = 3x°y 4) 6x + 3x°
OtBert: 2)
(uaCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3aMHILINTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
16.| 3nauenue pyHKIMU 1) 15 YK-1.V.3
JIBYX TTEPEMEHHBIX 2) 20
7z=3x-2y+16 B TOUKE 3) -15
A(1,2) paBHO 4) -20
OtBet: 1)
(uaCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3aHIINUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
17.] Yxaxute Tum OTBeTsI: YK-1.3.1
nudepeHIaiIbHOro 1) VYpaBHeHHE ¢ pa3aACSIOIIUMHUCS
ypaBHEHUS NepPEMEHHBIMU
2x+1)y'+y==x: 2) Jluneiinoe ypaBHeHHE
3) VYpasuenue bepuymiu
4) VYpaBHeHHe B MOJHBIX AuddepeHImanax
OTger: 2)
(uHCcTpykuys: [IpounTaiite TekcT, BEIOEPHUTE
MIPAaBUJIHHBIN OTBET W 3AIHIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
18.| Ykaxwure oOrmiee YK-1.B.1

pelieHne
nuddepeHIaIbHOTO
ypaBHEHUSA

(2x+ 1)dy+ yv*dx =0

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

2) v=In|2x +C|
2

3) Y= In|Zx+i|+€
4) vy =3In|x
OTtBer: 3)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEpUTE
ITPaBWIbHBII OTBET U 3alMILNTE apTYMEHTHI,




000CHOBBIBAIOIINE BHIOOP OTBETA)

19. VYkaxure yacTHoe pemieHue quddepennuansaoro | YK-1.B.1
ypaBHCHHSI
¥+ 2y = 4, y10BIeTBOPSIOIIEE HAYATLHOMY
ycnosuio ¥(0) = 5:

1) y=4e ¥ +5

2) yv=4—x

3) y=3e " +2

4) y=2e""¥ +2

OTtBer: 3)
(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

20.| Cpesu mepeurcIeHHbIX 1) (x*+y*+2x)dx +2xydy =0
g epeHIranbHbIX 2) (x*+y*)dx +2xydy =0 VK-1.3.1
YPABHEHUH YKaKHUTE 3) (xy* +x)dx+ (XF*y—y)dy=0
yPaBHEHHE C 4) (x*+y)dx —xdy=0
Pa3 eI IUMUCS
TIepEMEHHBIMU: Otser: 3)

(urcTpyKIms: [IpounTtaiiTe TeKCT, BRIOSpHUTE
MTPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

CucreMa OlLIEHUBAaHUS TECTOBBIX 3a/IaHUM:

1 tun) 3amaHne KOMOMHHPOBAHHOTO THIIA C BBEIOOPOM OJHOTO BEPHOI'O OTBETA M3 YETHIPEX
MIPEVIOKEHHBIX 1 00OCHOBAaHUEM BhIOOpA CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TIpUBEIEHBI KOHKPETHBIE apryMEHTHI, HCIIOJIb3yeMble TMpu BbIOOpe oTBeTa. [losHoe
COBIAJIEHUE C BEPHBIM OTBETOM OLIEHHUBaeTCs 1 OGaioM, HEeBEpHBIA OTBET WIIM €r0 OTCYTCTBUE —
0 GaoB.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THMA C BHIOOPOM HECKOJBKHUX BAapUAaHTOB OTBETa W3
MPEIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHWEM BHIOOpA CUHTAETCS BEPHBIM, €CJIH MPABHIBHO
yKa3aHbl UGPHl U MPUBEACHB KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMbIe TIPU BBIOOPE OTBETOB.
[TostHOE coBmazneHue ¢ BEPHBIM OTBETOM OlieHHBaeTcsl 1 Oamiom, eciy AOMYIIEeHbl OIUUOKN WU
OTBET OTCYTCTBYeT — () 6asios.

3 Tumn) 3amaHue 3aKpBHITOTO THINA HA YCTAHOBJICHHE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIH
YCTaHOBJIEHBl BCE COOTBETCTBUSA (MO3UIMU W3 OIHOTO CTOJIOIA BEPHO COMOCTaBIEHBI C
MO3UIUSAMH APYyroro ctojibua). [lomHoe coBmazeHue ¢ BEpHBIM OTBETOM OlIEHHUBaeTcs 1 6amiom,
HEBEpHBbIN OTBET WM €ro oTcyTcTBHE — 0 OayioB

4 tum) 3amaHue 3aKPBHITOTO TUIA HA YCTAaHOBIEHHUE MOCIEI0BATEIbHOCTH CUHTAETCS BEPHBIM,
€CIM TPaBUJIBHO YKa3aHa BCs mocienoBaTebHOCTh IUdp. TlomHoe coBmameHue ¢ BEpHBIM
OTBETOM OlIeHHBaeTcs | Gamom, eciu JOMyIIeHbI OITHOKH UM OTBET OTCYTCTBYeT — () Oasios.

5 tum) 3amaHue OTKPBITOIO THIIA C PAa3BEPHYTHIM OTBETOM CUMUTAETCS BEPHBIM, €CIIU OTBET
COBMAJIa€T C OJTAJOHHBIM TIO COAEpKAHWIO M TojHoTe. [IpaBWIBHBII OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oaiia, €Clii JOMyIIeHa OHa OmnOKa \ HETOYHOCTH \ OTBET MPaBUIILHBIN, HO HE
NOJIHBIH - 1 Oasut, eciu gonyiieHo Oosiee 1 ommOKH \ OTBET HEMPABUIIbHBIN \ OTBET OTCYTCTBYET
— 0 GamoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOydYaroluXcsl 3a04HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

‘ Ne n/nn ‘ [lepeueHb KOHTPOIBHBIX PabOT




\ He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIMX d3Tanbl (HOpMUPOBAHHUS KOMIIETCHLUH, COAEpKaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTallUU 00YyJaroUINXCs
'VAIL

11. Meroauueckue yKazaHus st 00y4arOIMXCsl 0 OCBOCHHUIO JUCIUTUIMHBI

11.1. Meroauyeckue yKazaHus s OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuajia — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEeHHE ydeOHOoro marepuana. HasHadeHue COBpEMEHHOH JIeKIMHU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI IOJIyYUTh BCIO MH(POPMALUIO IO TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX Tpo0JeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IMO3HAHMSA, HOBEWUIIHMX
JOCTMO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIEeKIUs BBINONHAET METOJ0JIOIMUYECKYIO,
OpraHM3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKuMs pacKpblBaeT MOHATUIHBIN anmapar
KOHKpETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemsble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyaia;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K  TNpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOT'O MBIIIIICHHUS.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSITEIFHON PabOThI;

— T[OJIyuyeHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINE TO/IbI;

— Hay4dyuTbhCd METOJMYECKH 00padarbiBaTh MaTepuall (BBIACHATH TJIABHBIC MBICITH H
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIaifoB U
UCMOJIb30BAaHUEM DA3aTOYHOIO MaTepuala IpH MpPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/IETbHBIX TEMATHUK 110 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
DopMyIMpPOBKA TEOPEMBI.
Jlokxa3aTenbCcTBO TEOPEMBI.
NnnrocTpupyromuye npumMepsl.

11.2. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluMu y4eOHOTO
npoliecca, 3aKII0Yaroiascs B BBITOJTHEHUH 00yUYaloIMMUCS MOJI PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C ILEIbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON JAEATEIbHOCTH.

[enbro MpakTUYECKOT0 3aHITUS Ul 00ydaloLEerocs sIBisieTcs NPUBUTHE 00ydaromuMcs
YMEHMH U HAaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMON TUCIUILIMHE.

[1nanupyemble pe3yabTaThl IPU OCBOEHUHU O0YUYAIOUIUMCS MPAKTUYECKUX 3aHITHIA:



— 3aKperuvieHue, YriayOJieHHe, pacIlUpeHHe M JeTalu3alis 3HAHWKA IpH pEIleHUH
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE IIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH,;

— OBJAJCHHME HOBBIMM METOJAaMH M METOJUKAMH M3y4ECHUs KOHKPETHOW yueOHOM
JUCLIUIIVHBL,

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHUHA JUIS
BBITIOJTHEHMS 3aJJaHHUI;

— CBs3aHHBIE C MOJy4€HHUEM HOBOM MH(OpMaIUM MyTEM CaMOCTOSITEIbHO BBIOpPAHHBIX
o0ecreyeHne paluoHalIbHOTO COUETaHNs KOJIJIEKTUBHON U MHAMBUAYaAJIbHON (hOpM 00ydeHusl.

@yHKINU TPAKTUYECKUX 3aHATUM:

— TIO3HaBaTeJIbHAS;

—  Ppa3BUBaroLlas;

—  BOCIIMTATEJIbHAsA.

[To xapakTepy BBINOJHSAEMBIX OOYYAIOIIMMCS 33JaHUN IO TNPAKTHUYECKUM 3aHATUSAM
HOpa3eIsAI0TCA Ha:

— O3HAKOMMTENIbHBIC, IIPOBOAMMBIE C LEIBI0 3aKPEIUICHHS W KOHKPETU3aLHUH
MU3Y4YEHHOT'0 TEOPETUYECKOr0 MaTepuaa;

— aHaJIUTUYECKHE, CTaBSIME CBOCH LIEJIbI0 MOJy4YeHHE HOBOW MH(OpMaIuK Ha OCHOBE
(bopManTn30BaHHBIX METO/I0B;

— TBOPYECKHE, OJXO/I0B K PELUICHUIO 3a/1a4.

@OopMBI OpraHu3alMK MPAKTUYECKUX 3aHATHN:

- B UHTEpakTUBHOH QopMe (pelieHHe CUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJIEJTMPOBAHUIO PEATIbHBIX YCIOBUM, TPYIIIOBBIE TUCKYCCUH);

- B HE MHTEPAKTUBHOH (opme (BBINOJIHEHHE YIPaXHEHUMH, PELIeHHEe THUIOBBIX 3ajad,
pelIeHre CUTYallMOHHbIX 3a/1a4 U IpYyroe).

TpebGoBaHus K TPOBEACHUIO TPAKTUYCCKUX 3aHITUM

[IpakTueckre 3aHATHS HAUMHAIOTCA C 3alMCH B OJKypHalI IMpernojaBaTens
MPHUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBIISICTCS TEMa MPAKTUUSCKUX 3aHATHH.

[IpenogaBaTens 4MTaeT yCIOBHE 3aJaydl M MpeajiaraeT CTYIEHTaM CaMOCTOSTEIbHO
pEeIINTh 3a/1ayy, WUCIOJIBb3Ysl 3HAHMS, MOJIYYCHHBIC CTYJCHTOM Ha Jieknud. CTYIEHT, KOTOPBIN
MEePBBIM pElIni 3a7ady, BBI3BIBAETCS K JOCKEe. B ciydyae ecnu CTYAEHT MpaBUIIBLHO PEIIn
3a/aqy, OH moyrydaer 5 6ayutoB. Eciu cTymeHT pemiaer 3ajady ¢ MOMOIIBIO MIPermoaaBaTesis, TO
nonyyaeT 4 Oamnma. 3aTeM, B KOHIIE CEMECTPa, OIEHKH CTYACHTOB (BKJIIOYas OIEHKY
MOCENIAeMOCTH) TiepeBoaiTCsl B OOHYchl (kadectBo) or 0 1mo 5 OamnoB. DT OOHYCHI
n00aBISAIOTCS K 00111ei cymme 0asioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CrynmeHTaM BBITAeTCsl JOMAITHEE 3aJaHWe B BHJE 3a7ad, KOTOPBIE OHHU CJAlOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Metoauueckue ykazaHus JUlsl 0Oy4arOIIMXCs MO MPOXO0XKIEHHIO CAMOCTOSITEIbHON
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSITENbHON paboThl, 00yJaroUIMiics BBIMOIHIET paboTy IO
3aJ]aHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE TperoaBaTelisi, HO 0e3 ero HermocpencTBEHHOTO
y4YacTHA.

Jlnst oOyvaronuxcst Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B npornecce BbIMOIHEHHS] CaMOCTOSITENIbHON paboThl, Yy obOydaromierocst (GopMupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJSET UM pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHI>1, oOecrieunBaeT BBLICOKHM
YPOBEHb YCIEBAEMOCTH B NEepuoJ OOyueHHs, MOMOraeT IOJyYUTh HAaBBIKM ITOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.



MGTOI[I/I‘ICCKI/IMI/I MaTepI/IaHaMI/I, HaHpaBJI)IIOIL[I/IMI/I C&MOCTOHTCHLHYIO pa60Ty
00yJaronuxcs SBISIOTCS:
—  Yy4eOHO-METOAMYECKHI MaTepual Mo JUCLUILIMHE;

11.4. Metoauueckue yKazaHusl JUIsl OOyYaroIIMXCS IO IPOXOXKICHUIO TEKYLIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHMBAHUS XO/la OCBOCHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreme auctaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOThl MO PEHICHUI0 3aJa4 M OAMH
TEOPETUYECKUH ompoc (IepeueHb BOIPOCOB JUIsl TECTOB pa3MelleH B «baHke BOmpocoB» B
cucreMe AucTaHIMOHHOrO oOyueHuss ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TPOBOAATCS
IIPOBEPOUHBIE pabOTHI IO pa3jesiaM Kypca B IMCbMEHHON (opMe, pacCUMTaHHbIE KAaK Ha LIeJ0e
3aHATHE, TAK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIEBAEMOCTH OYAYT YUWTBIBAThCS NPH MPOBEICHUU
IIPOMEXKYTOUHOM arTecTaluu (IpU UCHOJIB30BaHNUU OaJIbHO-PEUTUHIOBOI CUCTEMbI OLIEHUBAHUS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oaulax, W3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ysbTar).

11.5. Metoauueckue yka3zaHus Al 00y4arouIuxcs MO MPOXOXKICHHUIO MPOMEKYTOUHOM
aTTeCTaluu.

[IpomexyrouHas  arTectanus  oOydarolmuxcst — NpeaycMaTpuBaeT  OLICHHWBaHUE
MIPOMEKYTOUHBIX B OKOHYATEILHBIX PE3YJIbTATOB OOYYCHHS 10 JUCIUIUTHHE. DK3aMeH — (hopma
OILICHKHU 3HAHUH, MOJTYYEHHBIX 00YYaIOIIUMCS B MPOIECCEe M3YUECHHS BCEM MUCHUIUIMHBI WIH €€
YaCTH, HABBIKOB CAMOCTOSITEIBHON padOThl, CIIOCOOHOCTH MPHUMEHATh HUX JUIsl pElIeHUs
MpaKTUYECKUX 3a7a4. DK3aMEH, KaK MpaBujIo, IPOBOJAUTCS B MEPUOJ] IK3aMEHAIIMOHHON CecCuu
M 3aBEpIIACTCS aTTECTAIMOHHOM OIEHKOW «OTIUYHO», «XOPOIIOY», «YAOBIECTBOPUTEIHHO,
«HEYJIOBJIETBOPUTEIILHO.



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




