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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
pOTpaMMy BBICIIETO 00pa30BaHUS — MPOrpaMMy CIIEHUAIUTETA 110 HAPABICHUIO TOATOTOBKH/
crienanbHOCTH 27.05.02 «Metposiorudyeckoe obecreueHre BOOPYKCHHUsI 1 BOGHHON TEXHUKH
HanpasjieHHOCcTH «MeTrposjoruueckoe o0OecredeHne KOCMHUYECKMX CpelacTB». JlucuuminHa
peanmmu3yetcs kadenpoit «Nely.

JlucuuiuinHa HarelieHa Ha (JOPMHUPOBAHNE Y BBITYCKHHUKA CIEAYIOIMINX KOMITETECHIIHNA:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

ConepkaHnve  AUCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMATBFHBIM 1 UHTETPAIbHBIM UCYUCIICHUEM, TEOpHUEU MPEJeNiOB U PSAIOB M UX
MIPUMEHEHUEM.

[IpenonaBanre MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
yueOHOro Tpolecca: JeKyuu, NpaKkmudeckue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

[IporpaMMo#l IHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHul, 288
4acoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI»



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
npodeccuoHaNbHBIE 33Ja4l C HCIOJb30BAHHMEM amrapara 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 pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenb KOMIETEHIMIA U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus Kon n
Kon v HanMeHoBaHNE HHIUKATOPA JOCTHUKCHHUS
(rpymma) HaMCHOBAaHHE
KOMITETCHIIUH
KOMITETCHITHT KOMITCTCHIINH
VK-1.3.1 3HaTh METOBI 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 BnageTh HaBbIKaMU CUCTEMHOTO H
BBIpa0aTHIBATh
. ., | KpUTUYECKOTO MBIILIEHUS; METOJUKAMH TOCTAHOBKHU
CTPATETHIO IeUCTBUI
1IEJTH, OTIPEJICIICHHS CTIOCOOOB €€ TOCTHKCHUS

2. Mecro nucuumianssl B cTpykType OI1
JucnumimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTaMU IpH
U3y4EHHH B BhICHIEH MIKOJIE KAKHUX -TMOO0 TUCIMIUIMH.
3HaHMs, TOJNyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOW JHUCHUUIUIMHBI, MMEIOT Kak
CaMOCTOATENIBHOE 3HAUYEHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
Maremaruka. Teopust BEpoOATHOCTEN U MaTeMaTH4eCKasi CTATUCTUKA

3. OO0BEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
Jlanaple 00 00meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHIIOB Yy4eOHOU
paboTHI TT0 TUCIUTUTHHE (M pacipeie]ICHHe dTOW TPYJOSMKOCTH IO CEMeCTpaM) IPEICTaBICHBI B
Tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yae6HO# paboThI Bcero TpyAIoeMKOCTE 10 ceMecTpa
Neol No2
1 2 3 4

Oowan mpyooemKocmp oucyununsl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCero vac. 136 68 68
B TOM YHCIIE:

nexmu (JI), (gac) 68 34 34

1('IpaK)TI/ILIeCKI/Ie/CeMI/IHapCKI/Ie sanarua  (I13), 68 34 34

qac




nabopaTtopHbie paboTsl (JIP), (uac)

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

9K3aMeH, (Jac) 108 54 54
Camocmoamenvnas paboma, Bcero (4ac) 44 22 22
Buo npomesicymounoin ammecmayuu’. 3a4er, OK3.

9K3.,

mudd. 3ager, sk3amer (3auer, Jdudd. 3au, OK3.
K3 F*) OK3.

*k
IIpumedanue: kaHaMAATCKHI IK3aMEeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUAM 3aHITHIA.
Paznensl, TeMBI JUCHUTIIMHBI U KX TPYAOEMKOCTH MPUBEICHBI B TabIUIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznenbl, TeMbl AUCIUTLTHHBL HF;;I/)M H(?IEECC):;) (IJII:;) (Eag) (Cé ECC)
Cemectp 1

Paznen 1. Teopus npenenon 6 8 8
Pasnen 2. luddepeninaibHOe HCYUCICHUES 12 12 7
Pazgen 3. MHTerpanbHoOe UCUUCTICHUE 16 12 7
Hroro B cemecTpe 34 34 22

Cemectp 2
Pazgen 4. OyHKINU HECKONBKUX NEPEMEHHBIX 10 8 8
Paznen 5. luddepennnansasie ypaBHECHHS 8 12 7
Paznen 6. Paanr 16 14 7
Hroro B cemectpe: 34 34 22
Hroro 68 68 0 0 44

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSi3aHHBIX C  Oy;aymei
npoQeCCUOHATIBHON J1EATEIbHOCTBIO.

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

Tab6nuia 4 — ConepxaHue pa3zesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep pasznena HaszBanue u cogepxkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIE dNIeMeHTapHbIe QYHKIIUU. YNCIIOBBIE MHOKECTBA.
(29ac)

Tewma 1.2. Ilpenen GpyHKIMK TPU HEOTPAHUUEHHOM POCTE apryMEHTA.
TeopeMsl o npegenax. (2 yaca)

Tema 1.3. Ilpenen ¢yHkuuu B Touke. HempeprlBHOCTH. 3ameuaTeNnbHbBIE
npenensl (2 yaca)

Tema 2.1. Onpenenenue npous3BoaHo. Ee reomeTprdeckuil u
MEXaHWYECKU cMbICH. Talmuia mporu3BOIHBIX, YacTh 1. (2 Jaca)

Tewma 2.2. IlpaBuna nuddepeniupobanus. [IponsBoaHas CIoXHONU
¢byHKIMH, Tporu3BoAHAsA oOpaTHON (pyHKIMU. Tabnuia npou3BOAHBIX,
yacTh 2 (2 yaca).

Tema 2.3. [Ipon3BoIHbIE BBICIIMX MOPSAIKOB. T€OpemMbl O




muddepennmpyempix GyHKIMAX. (2 yaca)

Tewma 2.4. Tlpauno Jlonuransa. @opmymna Teiinopa. (2 yaca)

Tema 2.5. luddepenumnan ¢pynkunn nepsoro nopsiaka. Auddepennunanst
BBICIIUX MOPSIKOB. (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. Tabnuma uaterpanoB. MeTo ] 3aHECEHHSI IO 3HAK
muddepennmana. MeTon 3aMeHbI IEpeMEHHON HHTErpUpoBaHus (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 uaTerpan. OnpenaeneHue u CBOMCTRa. (2 yaca)

Tewma 3.6. nTerpan ¢ nepeMeHHbIM BepxHUM mnipenenom. Gopmyna
Hrerotona- Jleitbnuna (2 gaca)

Tema 3.7. HecoOcTBeHHBIC HHTETpAJIHI (2 Yaca)

Tema 3.8. [IpusnoxxeHus ornpeaeaeHHOro nHTerpaia (2 yaca)

Tema 4.1 OyHKIMSA HECKONBKUX NepeMEHHbBIX. OCHOBHBIE TOHSATHS.
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 pyHKIIMU HECKOJIBKHX MEpEeMEHHBIX. (4 yaca)

Tema 5.1. luddepentnmanbupie ypaBHeHHsI IEpBOTo nopsiaka. OCHOBHBIE
nousaTus. {uddepennnanbable ypaBHEHUS C pa3IesIOIIUMUCS
nepemeHHbIME. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS TEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

. JIuneiinvie nuddepeHmanbHbe YpaBHEHUS IEPBOTO MOPSIIKA.
VYpasuenue bepnymu. {uddepennmanbapie ypaBHEHHUS BBICIINX
MOPSAIKOB, JIOMyCKAIOIINe MOHIKEHUE mopsiaka. (2 Jaca)

Tema 5.3. JIuneitnsle ogHOpoAHBIE AU(PepeHIInaNbHbIE YpaBHEHUS C
MOCTOSIHHBIMU K03 puuinenTamu. JInHelHble HEOJHOPOAHbIE
muddepeHIanbHbIe YpaBHEHHs BHICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. HUucnoBeie psabl. OCHOBHBIE OnipeaeaeHust. Psabl ¢
MOJIOKUTETbHBIME uiieHaMu. [Tpu3naku JlanamGepa u Komm (2 gaca)

Tema 6.2. Heo6xoaumbiit npusHak. [Ipuznaku cpaBHeHus. IHTerpaabHbIN
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. Crenennsle psiabl. MaTepBan cxoaumoctu (2 yaca)

Tewma 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX PsIOB (2 yaca)

Tema 6.6. Psawr Tetinmopa u Makiiopena (2 vaca)

Tewma 6.7. Psg @ypre nepuoanueckoid pyHkiuu (2 gaca)

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




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTHdeckue 3aHsITHS U KX TPYJ0EMKOCTh

W3 aux
No
Tpynoem | mpaktuue
Ne TeMbl MpakTU4ECKUX @OpMBI IPAKTUYECKUX . paszaena
. . -KOCTb, CKOH
/1 3aHATHH 3aHATHH JUCIIUII-
(gac) MOJTOTOB
JIMHEI
KH, (4ac)
Cemectp 1
IIpenensr
parMoHaIbHBIX
1 BBIPOKECHHI Ha Pemenue 3amag 4 1
OECKOHEUYHOCTH U B
TOYKE.
DKBUBaJICHTHEIE
2 0ECKOHEUHO MaJlbl€. Pemenue 3amag 4 1
Yucno e.
[IpounsBoHsIE.
3 [TpaBuna Pewmenue 3amau 4 2
QG epeHIMpoBaHUs
ITpousBogHas CIOKHOMI
4 P H Pemenue 3amau 8 2
byHKIIMN
Tabnuunoe
5 Pemenne 3amau 2 3
WHTETPUPOBAHUE
Brecenue o 3HaK
6 a Pemenue 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 TPOU3BOIHBIE Pemenue 3amau 2 4
YacTHEIE IPOU3BOIHEIE
10 P A Pemrenne 3agau 2 4
BBICIIIX TOPSIKOB
OKeTpeMyM (QyHKITHH
11 | HeCKOIBKHUX Pemenue 3agau 4 4
MIEPEMEHHBIX
Pemenne
Qg depeHIaIbHbIX
YpaBHEHUH ITEPBOTO
nopsaaka. Oo6mme u
12 pAl . Pemrenne 3anau 2 5

YaCTHBIC PEIICHUS.
Astonomusie 1Y, 1Y ¢
pa3zIeICHHBIMH | C
pa3IeNSOMUMHUCS




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.
NHurterpupyromuii
MHOXHTEJIb.

Pemenue 3agau

16

Huddepennmanbapie
YPaBHEHUS BBICIIIUX
TIOPSIIKOB,
JIOITYCKAOIINE
TIOHMKCHUE TTOPSIIKA

Pemenue 3agau

17

JIuneitnbie
HEOJTHOPO/IHBIE

g depeHIaIbHbIe
YpaBHEHHUS C
MTOCTOSTHHBIMH
KoddduImeHTaMu

Pemenue 3agau

18

Psiael ¢
MOJIOKUTETIbHBIMU
wieHamu. [Ipu3Haku
Janambepa u Ko

Pemenue 3agau

19

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

Pemenue 3agau

20

CreneHHble psAb

Pemenue 3amau

21

Psaner Teinopa u
Maknopena. Pspr

Dypse.

Pemenue 3amau

Bcero:

68

4.4. JlabopaTtopHble 3aHATUS

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

Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaunmenoBanue nmabopatopHbix paboT

TpynoemMkocTsb,

N3 Hux
MPAKTUYECKOMN
MOATOTOBKH,

Ne
pasznena
JIUCLIUII




| | | (gac) | nunbr

VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpOoBaHKE/ BBITIOTHEHUE KYPCOBOH pabOThHI
Y4eOHBIM IIJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4arommxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYA0SMKOCTh IPUBEICHBI B Ta0uIe 7.

Tabmmua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

Bua camocrositensHOM paboThI BEZZO’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
W3yueHne TeopeTHIecKoro Marepuasia
16 8 8
nucuuriaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 12 6 6
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
KontposbHble paboTsl 3a04HKKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU
16 8 8
atrecranuu (ITA)
Bcero: 44 22 22

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YUAIONIMXCS TT0 TUCIUIUIUHE (MOIYITIO)
VY4eOHO-MeToInYeCKHe MaTepHallbl JUIsl CaMOCTOSITEIbHONM paboThl OOYyYarOLIMXCSl yKa3aHbl B
. 7-11.

6. IlepeyeHb MEUATHBIX M AIEKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHs meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B Tabmuie 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Mudp/ bubnuorpaduyeckas ccpiika KonnuecTtso
URL agpec IK3EMILISIPOB B

o6ubnuoreke
(xpome
AJIEKTPOHHBIX
HK3EMILISPOB)

517 [Muckynos H. C. TuddepennmansHoe u 159

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

H. C. ITuckynos. - CI16.: Mudpwumn, - 1996. - 416 c.
017 [Muckynos H.C. uddepenunansnoe u 145
1134 WHTErpaJIbHOE UCYHCIICHHE: yueOHoe mocodue. 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. [TomerTkusn, A. O. CmupHos; C.-
[TetepO. roc. yH-T a9pOKOCM. TIPUOOPOCTPOCHHUSI. -
CIIo. : U3zg-Bo I'YAII 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsn I'.M. OCHOBbI MATEMATUYECKOTO 9BC Jlaus
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1ii - Cankt-IletepOypr:
JIanp, 2015.- 448c.
https://e.lanbook. | ®uxtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/411 | ananusa. B 2-x T1. ToM 2-ii - Cankr-IlerepOypr:
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. MuTerpanst. Psasr: yue6. mocobue / JIJI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannuu K.B. Matemarudeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | banaun, B.H. Banuisikos, A.B. Pykocyes. - M.:
@OJIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpartkuii kypc MareMaTH4eCcKOro 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.: dusmatiur, 2015. - 480 c.
http://e.lanbook.c | 3mo6una C.B. Maremaruueckuii aHa M3 B 3a1a4ax ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3nobuna, JI.H. [Tocunensckas.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Maremarnueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. Pemretnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. [luddepenunansHeie 100
ypaBHeHHs: yueb. nocodue/ 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.
https://e.lanbook. | Aragonos, C.A. luddepennmanbabie ypaBHeHHS / 3BC Jlanb

com/book/106546

C.A. Aradonos, A.JI. I'epman, T.B. Myparosa. —
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https://e.lanbook.com/book/411
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MI'TY um. H.D. Baymana, 2004. (Cep. Maremarnka
B TEXHUYECKOM yHUBepcurere; Boin. VII).

https://e.lanbook. | )Kab6xo, A. I1. TuddepeniranbHpie ypaBHEHUS U OBC Jlanp
com/book/211928 | ycroitunBocTh: yueOnuk / A. I1. XKabko, E. /1.

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

7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH «VHTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezieH B Tabnuue 9.

Tabmua 9 — IlepedyeHb DICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB HH(DOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHET»

URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKUIT MaTEeMAaTHIECKHUIA TTOPTAI
http://mathhelpplanet.com/ Maremaruueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlanby

8. Ilepeuenb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTr0 NpPHU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp uCMoNB3yeMOro IPOrpaMMHOTO oOecrieueHHs peicTaBieH B Tadbmuie 10.

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

MwiNE

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

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTaBICH B
Tabmmite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t Hanmenosanue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB MaTepHaTbHO-TEXHMUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, TPpecTaBieH B Tabiuuel 2.

Tabmuna 12 — CocTaB MaTepHalbHO-TEXHUYECKON 0a3hl

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

1 JleknmonHas ayauropus



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

2 | Aynuropus i MPaKTHYECKUX 3aHATHI

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB OIICHOYHBIX CPEACTBIJIS MPOBEACHUS TMPOMEXKYTOUHOH aTTeCTalllH
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Taosmie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHUS TPOMEKYTOUYHOHN aTTeCTaIlluu

BI/I,I[ HpOMCX(YTOqHOﬁ aTTeCTallnu Hepequb OICHOYHBIX CPCACTB

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
KOMIIETEHIIHI, KOTopas nmpuBeeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BaThCS
100-0amnpHast ~ mKama ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepun olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITCTCHIIUH

OlieHKa KOMIIETCHITHH

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TiayOOKO U BCECTOPOHHE YCBOMWJI IIPOIPaMMHBIM
MarepHai;

— YBEPEHHO, JIOTUYHO, [10CJIE10BaTEIbHO U TPAMOTHO €0 U3J1araer;

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

— yMeJl0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM HJIEH;

— JIeJa€eT BBIBOJBI M 0000IIEHHUS;

— cBOOOIHO BJIAJICET CHCTEMOM CIeIMATM3HPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

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

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JEsITENIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BJIQJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX OHITHH.

«XOPOIIIO)»
«3aYTCHO»

— 00yJarouiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIA MaTepua,
M0 CYIIECTBY M3JlaraeT €ro, ONHpasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPaTYPHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsI B MPaKTUYECKOM HNPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3arpynHsieTcs B GOpMYJIUPOBAHUHN BBHIBOJOB M 0000IIEHHUI;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIM3UPOBAHHBIX MOHSITHIA.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— oOyyaroluiicss He YCBOWJI 3HAYUTENbHOM dYacTh MPOrpPaMMHOTO
Marepuana,

— J0IMyCKaeT CYIICCTBCHHLIC OILINOKH n HETOYHOCTHU npu
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HaNPaBIICHUY;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHECHUY 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHHUH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»




10.3. TunoBbie KOHTPOJILHBIC 3a/IaHUS WIH WHBIE MAaTEPHUATIBL.
Bompocsr (3amaun) asis 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

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

No Kon
Ilepeuens BonpocoB (3a7au) A 3K3aMeHa
/o WHIUKAaTOpa
Cemectp Nel
1. | Ilpenen ¢pyHkiuu. Beraucienue npeaenos. YK-1.¥.2
1. Beruucauts npenen lim % OIK-1.3.1
x—+on x-+In—
OtBer: 3
. %" —4x—6
2. Bprumcnuts npenen lim - -
x—3 2K —/XTa
OtBet: 8/5
3. Bbmumcnuts npeaen lim ———
¥—+pg <X TaX Tz
Otser: 3/2
. —xExtE
4. Beruucauts npenen lim —
x—3 &K —aX—a
Otser: - 5/7
B .\.: —x 7
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. Bpramncauts npegen lim ——— e
x—pa &KX ToX— 1l
OTBeT: 0€CKOHEYHOCTH
8. Beruncnuts npenen lim ————
OtBer: 7/6
! p .
. X —BxTHIn—4
9. Bsemuucnuts npegen lim —————
x—oa X
OTBeT: 0€CKOHEYHOCTH
10. Beruucnuts npeaen lim
OtBet: 8/5
2. | Kakue u3 npencTaBieHHBIX HIDKE TPEIETIOB MOTYT OBITh BEIYMCIICHBI VK-1.B.2

METOJIOM JIeJICHUSI 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 TOYKHM X0 M

lim £(x) = f(x,)
x=xp

YK-1.3.1

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

YK-1.3.2

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

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

VK-1.3.1

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

"

Oreer: 2x + 4%In4

2) Bepno yu yrBepxkaceHue: «I[Ipon3BogHas CyMMBI IBYX
muddepeHInpyeMbIX GyHKINMN paBHA CyMME MPOU3BOAHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpYMHTe.

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

®opmyJa Ne4 kak pas u o3HauaeT, 4T0 «IIpousBoaHAas cyMMBI ABYX
aupdepeHunpyeMbix GyHKIHIA paBHA CyMMe NPOU3BOAHBIX ITHX
(GyHKIMI».

VYK-1.B.2
OIIK-1.3.1

1) BerunciuTe MPOU3BOIHYIO QyHKIMK ¥ = ¥~ + 4°
Otreer:y = x - 4% (2 + xin4)
2) Bepno i yrBepxaenue: «[Ipon3BoHas Mpou3BeaeHHS IBYX

muddepeHpyeMbIX GyHKINUNA paBHa TPOU3BEICHUIO MPON3BOAHBIX
3TuX QyHKIUH». OTBET apryMeHTUpYHITE.

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

VK-1.B.2




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)

v (x

®opmyaa Ne3 —310 Gopmy.ia AJisi BBIYHCIEHHUS MPOU3BOTHOM
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

- (UX)RV(X)) =u" (X)£V'(X)
- (U)-v(x))=u'(x)-+-V'(X)

4, () 2wl el

w

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-1.3.1
OIIK-1.B.1

[TpaBuna nuddepennmponanus. [IponzBoaHas clnoxHOU QyHKIMH.
3ananue 1.
1) HaiimuTe mpou3BoHY0 (PyHKIINH

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.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh PUMEHEHbI
JUIs pelleHus JaHHoi 3aaaun oTHocuTcss Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajnre0pbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHbBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 2.

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

bx—-2

2) HazoBute kakoe-nm6o nudpoBoe CpeacTBO, MPUMEHIUMOE JIJIs
pereHust faHHOM 3aaaun. OGOCHYHTE Balll BEIOOP.

YK-2.V.1
VK-2.V.3



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

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITH IPUMEHEHDbI
JUIS pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuxX GyHKIU B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

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

eIn(7x— 4) + 6tg(7 + 4x) * ;—_4

-24

S
cos” [(7T+4x

(In(7x— 4))?
2) HazoBuTte xakoe-mu60 nudpoBoe CpeicTBO, IPUMEHUMOE JIJIS
pereHust JaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

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

3aganue 4.

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

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

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIS pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 5.
1) Haiiaute npou3BoIHYIO (PYHKIIMH

v = 5cos(3 +4x) + log,(3x— 4)

Otser:

3

(3x— 4)In4
2) HazoBute kakoe-mu6o mudpoBoe CPeaCTBO, TPUMEHUMOE IS
pemenust naHHoi 3anaun. OOocHyiiTe Ball BIOOP.

—20sin(3 +4x) +

OtBer: K 1u¢)poBbIM cpecTBaM, KOTOPbIe MOIYT OBITH IPUMEHEHBI



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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JUIs pellieHust JaHHoM 3aga4um oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYawmiee 00J1b110ii 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 B3ITh IIPOU3BOHYIO OT

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

}r:

J -~ ! £ (—24)cos(7 + 4x)dx

J2— 6sin(7 + 4x)

YK-1.3.2
OIIK-1.3.1

11.

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

VK-1.3.1

12.

B KaKoii TOuKke ypaBHEHHE KacaTeIbHOM K rpaduKy GyHKIHH Y=X° -2

nMeet Bua Yy=3X-4

OTtBer: Xo=1

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

croco0a perieHus.

Ortser: IlepBblii c10C00 OCHOBAH Ha ONpPeAEICHUN KAcaTeJIbHOM K

rpaduxky GyHKUMH — ITO 001mIasi TOUKka rpadpuka GyHKUMHU U

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

YPaBHEHMH Yy =3xr—4

IIpu BTOpPOM CniocoGe pelieHusi, He0O0X0AMMO CPABHUTH 0011Iee

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

VYK-13.2

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?
OtBer: Yriom ¢ mexxay kpubiMu Y=f(X) n y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KacaTeJIbHBIMH K PSIMbIM,

g lxg ) —F (xp

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

YK-1.3.2

14.

[TycTh moniokeHNE TOUKH MpH € ABUKEHUU 3a1aércs GyHkmuen S=S(t),
rae t — BpeMs. YeMy paBHa CKOPOCTh TOYKHU? BhIuimTe HOMEp BEPHOTO
YTBEPIKICHHSI.

a) CKopocTh TOYKH PaBHA NMPON3BOAHOI pyHKIIM S(t)

a) CKOpOCTb TOYKH paBHA BTOPO# Mpou3BoaHoM GyHKImH S(t)

b) Ckopocts Touku paBHa quddepenimany Gynkunn S(t)

VK-1.3.1



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 HHTepBaJia (a, b), To pyHKIMs BhINYKJIa BBEPX HA
ITOM HHTepBaJe.

YK-1.3.2

17.

ITycts Gyukuus y = f(X) 3agana Ha uatepsaie (a, b). HazoBure yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMK y = f(X) Ha uHTEpBaje (a, b).
Orser: Eciin BTopas npousBoanasi pyukuuu y = f(X)
MOJIOKUTEIBLHA JIJIsl BCEX X U3 HHTepBaJa (4, 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 Hymo. Kakux TaHHBIX HE XBaTaET, YTOOBI YTBEP)KAATh, UTO
B OTOH TOYKE (DYHKIIHS UMEET MAKCUMyM?

OrtBer: B Toukax 3kcTpeMyMa Ha uHTepBaJie (3, D) npousBoaHas
¢dyuxuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MO3KeT OBITh TOYKOH MaKCMMYMa, MUHUMYMA WJIH Meperuda
rpaguka ¢pyukuuu. /{jst Toro, YTo0ObI B TOUKE ObLJI MAKCUMYM,
Npou3BoaHAS (PYHKIHH J0JKHA MEHATH 3HAK C ITIOCA HA MUHYC.

VYK-2.B.2

19.

Kaxkas npsimast TuHUSI Ha3bIBACTCSl aCUMIITOTON rpaduka PyHKITUN
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 PU HEOTPAHUYEHHOM
YAaJIeHUH 3TOH TOYKH MO rpaduKy OT HaYaj1a KOOPAMHAT B
0eCKOHEYHOCTb.

YK-1.3.2

20.

BepHo 51, 4TO BBIpaXkeHue

5, 2 ., 2

S 1o,

4 37 5
SBnsercs pemenneM | (5x° — 2x= + v x* )dx ? OTBeT 00OCHYNTE.
[IpuBenuTe nBa crioco0a pemeHws.
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 BONMPOC MOKHO B3SITH HHTErPaJ
: = 5 2. 25
J (5x° —2xX" +Jx¥)dx=—x*—=-x*+=-x1+C
] 3 5

YK-1.3.1




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

BTOpOﬁ BapuaHT E)EIHCHI/IH: B3SITh IIPOU3BOAHYIO OT

5 2 2 2 .
Ix“ — E.rg toxz+ 5, IPOM3BO/IHASI PABHA NOJAMHTEIPAJIbLHOM
byuxmun  5x7 —2x" +Vx® | 3HaunT BhIpaKeHne
5 a4 Z 3 2 =
B TIxX toxe Tt 5 sBJsieTCH pelleHHeM HHTerpaJa.
21. 1. Beluucnuth HEONpPEAEIEHHBIN HHTETPaL: YK-1.¥.2
- YK-2.V.1
J (5x% — 2x° + x¥)dx
OrtBer:
5 2 2 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. BbrumcauTh HeonpenenEHHbI HHTErpall:
[ x 2+ \,‘."'E .
J [3—._] dx
2/
Otser:
38 61
—x3i+_—x6+C
8 7
4. BpIYUCTUTH HEONPEEIEHHBIH HHTErpa:
Fad & 4=
xT— Vx|
J ——)dx
-x- o
Otser:
5
0,5x*+0,8x 1+ C
5. BbrunMcauTh HeomnpenenEHHbINA HHTETrpall:
J cos(4x — 7)dx
OrtBer:
1.
—sin(4x—7)+C
=
22. | MeTopl MHTETPUPOBAHMS: METO]T BHECEHHS 101 3HaK Auddepennnana | YK-2.B.2
Y METOJ1 3aMEHBI [IEPEMEHHON UHTEIPUPOBAHUS. YK-1.¥.2

1. BeiOepute METO MHTETPUPOBAHUS U BEIYUCIUTE HHTETPAI.
VYKaxuTe Kakoll METO HHTETrPUPOBAHUS TPUMEHSIIH:




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. BriOepute MeTOJ MHTETPUPOBAHUS U BBIYUCIUTE UHTETPAJL.

VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

x*+1
OtBet:
Zarctg(x*)+ C
Mo:xeT ObITH IPUMEHEH KAK MeTO0/l BHECEHHS MO/l 3HAK
auddepeHumnaia Tak M METO/ 3aMeHbI NePeMeHHOM
UHTErPUPOBAHUS.

J" dxdx

3. BLI6epI/ITe MCTOJ UHTCTPUPOBAHUA U BBIYUCIIUTC HHTCIPAJl.

VYKaxxute Kakoi METOJ HHTETPUPOBAHMS IPUMEHSIIN

J xsin(x® + 3)dx
Ortser:

1 ,
—Ecﬂs[x“ +3)+¢C

MoskeT ObITH IPMMEHEH METO/ 3aMeHbI NepeMeHHOMH
HHTErPHPOBAHUS.

4. BpiOepuTe METO/I MHTETPUPOBAHUS U BBIUMCIUTE UHTETPAJL.

VKaxuTe Kakol MeTo[ HHTCTPUPOBAHUA IPUMCH N

ax
J Vxcos?(Vx)
Otser:
2tg(Vx)+C
MoskeT OBITH IPUMEHEH METO/ 3aMeHbI epeMeHHOH
HHTErpUpOBaHMus.

5. BLI6epI/ITC MCTOJ UHTCTPUPOBAHUA U BBIYUCIIUTC UHTCTPAJIL.

VYkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
T
Orser:

© dx
)
—2In|4 — x| + ¢

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

23.

Samanue 1.

YK-2.V.1
YK-2.V.3




1) BbIYHCINTH, IPUMEHUB METOJ HHTETPUPOBAHUS 110 YACTSIM:

J X % cosxdx

OtBet: xsinx + cosx +C
2) HazoBute kakoe-mub60 I1UGPOBOE 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 olecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

Oreer: (x +1)e* —e* + C
2) HasoBure Kakoe-a1u00 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 oOecrnedyeHHe, BKJIO4Yailee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJbHBIM CONPOBOKIEHHEM.
3aganue 3.

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

Oteer: 0,5x* (Inx—0,5) + C
2) HasoBure kakoe-mub0 1UGPOBOE CPEACTBO, NPUMEHHUMOE IS
pelieHus qaHHou 3agaun. O60cHyTe Balll BHIOOP.

OTser:
K uudpoBbiM cpeacrBaM, KOTOpbie MOIYT ObITh NPUMEHEHbI ISl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecrnedyeHue, BKJWYawilee 00JbIIOH Ha0op
MaTeMaTHYeCKUX (PYHKIMH B TOM YHCJIECHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPUEHTHPOBAHHYI0O HA TMOATN0OTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3aganue 4.

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

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure kakoe-11M00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OrtBer:
K undpoBbiM cpeacTBaM, KOTOpPbIe MOT'YT ObITH IPUMEHEHBI ISl
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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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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-
nporpamMMHoe odecrieueHue, BKJIOYawmiee 00J1b110ii Hadop
MaTeMaTH4ecKUX GYHKIMHA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

24,

Samanue 1.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

-

J dx

0

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

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.

3anganue 2.

1) BbluucCINTE ONPEICICHHBIA HHTETPA:

1

J 2dx

a0

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

OTser:
K uudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI ISl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecrnedyeHue, BKJWYawilee O00JbIIOH HadOp
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHHEM.

3amanue 3.

1) BeluuciuTe onpeaeacHHbIN HHTETPA:

YK-2.¥.3
OIIK-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  oTHocuTcss Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3ananue 4.

1) BbluuciInTe ONPEICICHHBIA HHTETPA:

0

J x 3 ﬂ.l.-'l.'

-1

Oteer: 0-1/4=-1/4
2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI JIs
pelieHMs JaHHOW 3agauum  otHocuTcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3amanue 5.

1) BbluuciIUTE ONPEICICHHBIN HHTETPAT:

1

J 2% do

-1

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

OTtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI JIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
NporpaMMHoOe  o0ecrmedyeHHue, BKJIKWYawuiee 0ouapmoil  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

MaTeMaTU4ecKMX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

25.

1. TlpounTerpupyiite TPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtsBer: 0,5

2. llpouHTerpupyite TPUrOHOMETPUIECKYIO (PYHKITUIO

( COSY dx

Otser: 0O
3. TIpouHTerpupyiiTe TPUrOHOMETPHUYECKYIO (HYHKIHFO

|r cos 2x dx

OtBet:0,25
4. IlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKIIHIO

|r siny dx

OtBer: 2

5. IIpouHTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OtBer: 1

YK-2.¥.3

Cemectp Ne2

26.

Kakas ynkuus z = f(x; V) Ha3bIBaeTCsI HENMPEPHIBHOM B TOYKE

My (%9; ¥p)?

OtBer: ®ynkuus = = f(x; V) Ha3bIBaeTCs HENPEPLIBHOM B TOYKE
My(x4; Vs ), €cIn OHA ONIpeesieHa B ITOI TOUYKe U HEKOTOPOii ee
OKPECTHOCTH, UMeeT mpeaelt i E”; , f(M) maTOT NIpenes papeH

3HAYeHUI0 (PYHKIHM Z B TouKe M,

VK-1.3.2

27.

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

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

YK-1.3.1
OIIK-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=

o d=
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"
TBeET: 2oty?)
—cos(3+2x—5y)*5(2— x*y") + sin(3+ 2x— 5y)7x*»y*
(2 —x*y7)?

o dz A=
3. HaiinuTe yacTHBIE IPOU3BOIHBIE e GyHKIIMH
L

_ sin(1+4x —3y)

= 5
3+ x2y7
o c:rs":i—4x—3}':'s4l:E—xz’}"' |—zin(i+4x—3y :'ij'}"'
TBeET: -
[3_1.2-}..-]3-
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"
(3 + x2y7)2
o d a
4. Haiinute yacTHBIE MPOU3BOIHBIE ﬁ 54 E—z byHKIUHA
sin(7 +4x —7y)
z =
3 — IE_'UE'
o cos(T+4x—Ty):4(3—xTp¥ £ sin(T+ax—Ty 325"
TBeET:
I:E—xﬂ}'ﬁ:&
—cos(7T+4x—7y) *7(3— x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y5)2
o a a
5. Haiiaure 9acTHBIE IPOU3BOIHBIC ﬁ Hu E—z byHKIIUN
sin(5 + 8x — 5y)
Z —_

3 — L‘C'.’}’E'

YK-1.¥.2

OIIK-1.B.1




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

(3—2%y6)

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

OTtBeT:

(3 — x*y®)?

29.

Beimucath yciioBre Ipu KOTOPOM BhIP)KEHHUE
P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz
npezcTaBisieT coooi quddepeHnnan HeKoTopoit GyHKIMU 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 yacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 10 Z.

YK-1.B.2
OIIK-2.3.1

30.

Kakast Touka Ha3bIBacTCsl TOYKOM MakcuMyMma GyHKImH Z = f(x; V)9

Oteer: Touka (¥X;; ;) Ha3sbIBaeTCsl TOYKOH MAKCUMyMa (pyHKIIMH
z = f(x;¥) , ecam 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-1.3.1

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

OtBeT: —
V2

2. Haiiti mpon3BOAHYIO QYHKIUU

-

fle,¥) = (7 —x%+ 2y7* — x71v%)*  rouke 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
HarpaBleHHIO K Touke M (5,2
272

L

OTtBeT:

4. Haiitu npon3BoAHYyI0 QYHKIUIO

T |

Floy) = (1= 22 + 2y — x%y
HaIpaBleHHIO 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
HanpasJeHuio K Touke M(2,3)

380
OTBeT: —
V5

YK-2.V.1

OIIK-1.B.1




32.

ChopmynupyiiTe HEOOXOAUMOE YCIIOBHE SKCTPEMyMa
nuddepeHnupyeMoil QyHKIUU JBYX HepeMeHHbIX = = f(x; v),
OtBer: Eciin B Touke N(x,;v,) nuddepenmupyemas GyHKIus

z = f(x; V) HMeeT IKCTPeMyM, TO ee YacTHbIEe IPOM3BOIHBIE B ITOi
Touke paBHbl Hyt0 [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue

Ha3bIBaeTcs He00X0AUMBbIM YCJIOBHEM IKCTpPeMyMa.

YK-1.3.2

33.

Kakoe ypaBHenue HazbiBaercs 1udpepeHnnanbHbIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /luddepeHunanbHbIM  ypaBHEeHHEM IEPBOro IOPSAKA
Ha3bIBAaeTCs YPaBHeHHUe, CBsi3bIBamomiee 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.

VK-2.3.1

34.

B kakom ciyuyae ¢pyukius y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
o0 perienreM AugdepeHnnaib-HOro ypaBHEeHUs IEPBOroO Mopsaka’?
OtBer: O0mMM penieHueM (00IIUM UHTErPAJIOM)
auddepeHINATBHOIO YPABHEHUS MIEPBOr0 NOPSAIKA HA3BIBAETCS
¢ynkuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJIAETCS pelliecHneM ypaBHeHHs PH JIIo0oM xonyctumom C;

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

3HaYeHUH NocTostHHOM C.

VK-2.3.1

35.

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

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

Na, pynkuus x* + y* — 2x = C sBJasieTcs1 00IIMM pelleHrneM
AU(pPepeHInATBLHOI0 YPABHEHUS.

YK-2.V.1
OIIK-1.B.1

36.

Haiigure obuue pemenus nuddepeHIanbHbIX ypaBHEHHH,
IpeJcTaBiIeHHbIX HIke. HazoBuTe kakoe-1n6o 1udpoBoe cpencTso,
KOTOpPO€ MOKET OBITh IPUMEHEHO IS pEIIeHUs JaHHOW 3aJJauu.

OrBer: y =In|x| + C

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

2. y'=2
) .

OtBer: ¥y =51In|x| + C

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBbI

JUIsl pelieHusl JaHHOM 3a1a4M, OTHOCHUTCHA

Wolfram Mathematica

YK-2.¥V.3
OIIK-1.B.1




OtBer: y = % In|lx| +C

OL[HI/IM nu3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs pelleHusl JAHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

OrBer: y =7 In|x| + €

OL[HI/IM n3 III/I(])])OBLIX CpeacTs, KOTOpbIE MOT'YT 6I>IT]> NMPUMEHEHBI
JUIsl pelleHusl JaHHOM 3a1a4M, OTHOCHTCS

Wolfram Mathematica

OtBer: ¥ =3 In|x| + C

OI{HI/IM n3 III/I(])])OBBIX CpeacrTB, KOTOPbIE MOI'YT ﬁbITb NMPUMCEHECHBI
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS

Wolfram Mathematica

OtBer: ¥ =9In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH

Wolfram Mathematica

12
1Ly ==
X
OrBer: Yy =12In|x| + C
OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJId pelIeHus JIaHHOﬁ 3adavYu, OTHOCHUTCH
Wolfram Mathematica
2. y'=2
. ) -
OrBer: Yy =31In|x| + C
OnHum u3 nndpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
AJIA pelIeHus JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica
3 '|.‘:|'|I = E
C) .
OrBer: y =17In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JJIA pememzm lIaHHOﬁ 3anaqn, OTHOCHUTCH
Wolfram Mathematica
r_ 27

4. yv' =

X

OrBer: y =27In|x| + C

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBI
AJIA pelIcHus HaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica.

37.

Pemnre 3amauy Komm npu HaganpHbIx yenoBusax: Y(1)=2 , T.e. HaliguTe

YK-2.3.1




JacTHBIC perieHus AuddepeHnanbHbIX YpaBHEHUH, TTPEICTABICHHBIX YK-2.V.1
HIKE VK-2.¥.3
1. y' =1
2 .
Oteer: ¥y = In|x| + 2
2. y' =2
t- x
OtBer: ¥y =5In|x| + 2
3.y ==
o 3x
OtBer: y = % In|x| +2
—
4, y = .
OrBer: ¥y =7 In|x| + 2
5 y' =2
te x
OrBer: ¥y =3 In|x| + 2
6. ' =2
C ) -
OtBer: ¥y =9In|x| + 2
7.y =2
C) -
OtBer: ¥y = 12In|x| + 2
8. y =2
te x
OrBer: ¥y =31In|x| + 2
9. v =X
OrBer: ¥y =17In|x| + 2
10.y' =2
s
OrBer: ¥y =27 In|x| + 2
38. | BeimummTe HOMep MO KOTOPBIM PACTIONOKEH PAI, [UTSt KOTOPOTO He YK-1.3.1
BBITIOJTHACTCS HEOOXOAMMBIH MPU3HAK CXOUMOCTH?
o  NE+3
1) ZH: Lagyy
- 2
2) Z?z=; ng_'_:}
o Sn*
3) Z": 13,22
o  NE+3
4) ZH:.‘ n%+1
OTtBet: 3)
39. | Kakue nmpu3HaKu HCCIICIOBAHUS HA CXOIUMOCTD IPUMEHSIOT JIJISt VK-2.3.1

YHUCJIOBBIX PAOOB C IMOJIOKUTCIIbHBIMU yjieHaMu’?
a) mpu3Hak /lanamGepa




b) mpasumo Jlomurans
c) merox Kpamepa
d) mpusnak Koum.

Ortser: a), d)

40.

Ecnu psin cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM YWICHE 3TOTrO
psana?

Otger: Ecam psig cxogurcs, TO ero 001UMil YieH i, CTPEeMHUTCH K
HYJII0, T.€. [im 1, = 0. IT0 yrBep:KieHHe Ha3bIBACTCs

f1—+00
HEe00XO0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psiga. B yacTtHocTH, eciin
001IMIi YJIeH Ui, He CTPEMMTCS K HYJII0, TO Psii PACXOIUTCS.

YK-2.3.1
OIIK-1.V.1

41.

Ecnu oOuuii usien psga i, He CTPEMHUTCS K HYIIO, YTO MOXKHO
YTBEPXKJIATh O CXOJAUMOCTH psijia?

OtBet: Eciin psix cX0QUTCS1, TO €10 00IIUIA YleH 1, CTPeMHUTCH K
HYJI0, T.e. [i1m 1, = 0. ITO yTBep:KAeHHe Ha3bIBaeTCs

n—oo
HEeOO0X0AUMBbIM MPU3HAKOM CXOAMMOCTH psiia. B yacTHocTH, eciin
0o01IMH YJIeH 1, He CTPEMUTCS K HYJII0, TO PSII PACXOAUTCS.

YK-2.V.1

42.

OOmwmit uneH psiga 1, CTPEMHTCS K HYIO. J{oCTaTOYHO JIk 3TOTO AJIs
TOT0, YTOOBI YTBEPKAATh, YTO JAHHBIN PSAJl CXOAUTCSA?

OtBet: Eciin psix cX0QuTCs1, TO €ro 00IIUiA YeH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T yTBep:KAeHHe HA3bIBACTCH

n—+oa
HE00X0AMMbIM MNPU3HAKOM CXOAUMOCTH psAaa, HO OHO HE ABJAECTCHA
A0CTATOYHBIM AJ1d TOI'0, YTOOBI YTBEpPKAATDh, UTO P CXOAUTCSH. T.e.
PAA MOKET OBITh KaK CXOAANIIMMCH, TAK U paCXoastimmcCs.

VYK-1.B.2

43.

o 5n”

n=13,2_2
I/ICCJ'IGI[OBaTB I[aHHBIfI psAa Ha CXOOAUMOCTD. BBI6epI/ITe METOA
HUCCICI0OBaHUA U3 CITMCKA:

a) MHTerpaipHbIi TPH3HAK CXOAUMOCTH

b) Heo6xoaumplii MpU3HAK CXOAUMOCTH
c) Ilpusnak Komm
d) TIpusnak /lamambGepa

OTtBer: Psi pacxoaurcs, He BLINMOJIHSAETCS HE00X0IUMBIH
npu3HaK — b)

VK-1.B.2

44,

(1n—5
[Gmr+2

1. HccnemoBaTb CXOMUMOCTD psifia 2 -

OTBerT: cxoauTcs

- [4n
2. HccnemoBaTb CXOMUMOCTB psifia 2 -

[Bm—

OTBer: cxoaurcs

(5]

- [1m
3. HUccnenoBarh CXOOUMOCTD psijia 2o | ————
e | ofl—& "

OTBeT: cxoauTcH

YK-1.¥.2
VK-2.V.1
OIIK-1.V.1




- (4
4, I/ICCJIGI[OBaTb CXOOUMOCTD psaaa Ele R —
n (n

OTtBeT: pacxoaurcs

[(Im+3

5. HccnenoBarb CXOAUMOCTB psijia 27, e
" (1nt+

4)51

OTBeT: cxoauTcs

45.

o [Im—5)2
1) Hccnenosath CXOAMMOCTb Psia 2o | ———
n=1 .

(Gn+

OrtBet: cxoauTest
2) Kakoii npusHak Bel ncronb3zoBani. O00CHYHTE CBOI BHIOOD.

o .
ntl — 7 T.K.

OTtBer: npuMenum npusHak Janamoepa. [ = lim

fi—roa O

2\3<1, To psax cxoaurcs. [lpusnak cpaBuenns u npusnaxk Koumm He

YK-2.B.2

46.

IMO3BOJIAT OTBECTUTH HA BOIIPOC 3aJaHUs.

o I =n
1) HccnenoBarh CXOAMMOCTD PAAA Yo ) ————
n=1", 12

OTtBeT: pacxoaurcs
2) Kakoii npusHak Bel ucrons3zoBanu. O00CHYyHTE CBOH BHIOOP.

OrBer: npuMenum npusHak Komm. [ = "/a_=4 , 1.k.4>1, T0 psa
Ul | ’ °

cxoautcs. Heo0xoaumplii npu3HaK, NPU3HAKY CPABHEHUS U

YK-1.3.1

47.

I[a.ﬂaMﬁepa HE IMMO3BOJAIOT OTBETUTH HA BOIIPOC 3aJaHUs.

(In+3)4"

1) HccnenoBarh CXOQMMOCTb PAAA 2.

=1 (in+4)s"

4)50

OTtBeTt: cxoaurcs
2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYIiTe Balll BHIOOP.

OTtBer:

K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJ/ie CHCTEMY KOMIbLIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX

AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHUEM.

YK-2.¥V.3
VK-1.V.2
YK-2.V.1

48.

IlycTh JaH 3HAKOUEPEAYIOIMUMCS PAN L=y 1, Eciu psm,
COCTaBJICHHBIN U3 a0COIIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3zaTh O 3HaKouepenyromemcs psaae? Boibeprure BepHBIN OTBET.

a) Psan cxomures

b) Psix pacxomutcs

C) Psax cxomutcst abCOTOTHO

OrBer: C)

YK-1.3.2

49,

Ecnu aGcomroTHRIC BETHUMHBI WICHOB 3HAKOYEPEAYIOMIETOCs psiia

VK-1.3.1



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

2_, U, yOBIBAIOT U OOIIMIl YiIEH pAia CTPEMUTCS K HYJIIO, TO UTO
MOYKHO CKa3aTh 0 CXOAUMOCTH psifa? BeiGepure BEpHBIM OTBET.
a) Pax cxoaurcs

b) Psx pacxomurcs
C) Psan cxomures abCOMIOTHO

OrBer: a)

OIIK-1.V.1

50.

Crenennsle psibl. IHTEpBal U paguyc CXOJUMOCTH.

1. Haiftu 061aCTh CXOIUMOCTH Psi/ia

oa

E xr:=l_x_x-_..._x-‘:_...

n=0
Oreer: (—1;1)

2. Haiiti paanyc CXOOMMOCTH psiia

oa

Z[Ex]” =1+2x+4x -+ 2"+ -
n=0

OtBer: R=0,5
B 3. Haiitu pagmyc CXOAMMOCTH psijia
Z(Sx}u" =1+4+5x+25x7 + -+ 57" 4 -
- OtBer: R=0,2

4. Haiitu pagnyc cCXOAMMOCTH psa
- (—=1)"(3x)" . 3x (3:(): (—1)"(3x)"

n+1 23 T T e T
n=>0

1
OTBer: R = S

5. O61acThIO CXOAMMOCTH psaa

oo

Z Colx—a)"=Cp+Ci(x—a)+ Colx—a)* ++C,(x—a)”
n=>0
SBnsiercs untepsai (2; 4). Haiinute ero paguyc cXoAuMOCTH.
OtBet: R=1

VK-1.V.2
YK-2.3.1

51.

CTeneHHOM paa 2 =p @, % "cXOMUTCS B TouKe Xo.UTO MOXKHO
YTBEPKIaTh 00 a0COIFOTHON CXOIMMOCTH 3TOIO PJia B KayKIOM 3
TOUYeK X, TAKHX, uTo|x| = |x,|?

Ortger: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOUTCSH B KAXKI0H TOUKe X, 115l KOTopoii |x| < |xg].
JTO yTBepsK/AeHHe Ha3bIBaeTcsl TeopeMoii Ades.

YK-1.3.2

52.

1. Pasnoxwurs MHOrounen f(x) = —x*—10x"—30x —31 Bpax
Teiisopa B OKpECTHOCTH TOYKH ¥ = —2

OTtBeT:

VK-1.V.2
OIIK-1.V.1




flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

2. Paznoxuth MHOrowneH f(x) = —x* —2x~ 4+ 5x — 1 Bpax
Teinopa B OKpeCTHOCTH TOUKH ¥ = 1

OTtBerT:
flx)=1—2(x—1)—5(x—1)*— (x— 1)?

3. Pasznoxuts MHOTOWIeH f(x) = —2x* + 14x~ —25x +12
psan Teitnopa B OKPECTHOCTH TOUKH ¥ = 2

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

4. Paznoxuts MHOrowteH f(x) = —2x*—2x7+7x +13 Bpan
Teiiopa B OKPECTHOCTH TOYKH * = —1

OTtBer:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°

5. Pasnoxuth MHOrownen f(x) = —2x*—7x°—x +9 Bpan
Teinopa B OKpECTHOCTH TOUKH ¥ = —2

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

Bompocsr (3amaun) s 3aueta / mudd. 3auera npepcraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / audd. 3ayera

Kon

Ne /1t Tlepeuens Bopocos (3agay) i 3auera / nudd. 3ayera
p P (sana) 1 hd HHIUKATOpa

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM nns KypCOBOTO TMPOEKTHUPOBAHUS/BHITIONHEHUS KypCOBOW pabOTHhI
MpeCTaBIeHbI B Tabwmie 17.
Tabnuna 17 — IlepedeHn TeM Ui KypcOBOTO MPOEKTHPOBAHNS/BBITIOJIHEHUS! KYPCOBOM paboThI

Ne /i [TpumepHBIii TepeueHb TeM JUIsl KYpCOBOT'O TPOEKTUPOBAHMUSI/BBITTOIHEHUS
B KypCOBOH pabOTHI

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

Bompocer i mpoBeleHUS TPOMEKYTOYHOW aTTECTAllMM B BHJIE TECTUPOBAHHUS
npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne
Kon
o [IpumepHBIi IEpEYEHb BOIPOCOB 1Sl TECTOB WHIUKATO
a
- p

TunoBoi BapuaHT TECTOB
1 cemectp




Boraucnure 11 YK-1.3.2
npeen 2) 3 YK-1.¥.3
. 313——2x——?3) 15
M s ) T
OTtBer: 3)
Toukoit 1) 6 YK-1.V.3
paspbiBa 2) 2
byHKIIUH 3 1
v x—3 4) 4
) (_:(:—3],!1;11_:( OTtBet: 3)
SIBJIICTCS] TOUKA
IIpousBoaHast 1) 2x-4%In4 VK-1.V.3
byHKIIUN 2) 2x-4!
y=x%-4" 3) x-4%(2+x)
paBHa 4) x-4%(2 + xIn4)
Otgert: 4)
Abciucca 1) 8 YK-1.¥.3
IKCTpeMyMa 2) 05
byHKIIHH 3 1
yv=8—x"+x |4) -05
paBHa Otger: 2)
Beruncinure 1) — 1 4 VK-1.¥.3
MHTErpa aretgx
r dx 2) Inlarctgx| +C
1
J (1+x2)arctglf?) — arctgle |
1
4) ﬂ?'f‘fﬂjﬁ -
OtBer: 1)
Beruncnure 1) 0,5(3-8x)0°(-8) YK-1.V.3
HPOU3BO/IH 05
@I;Hmm YO 12) 0,5(3-8x)°5 (8)
y=(3-8x)%° 3) 0,8 (3-8x)%° (-8)
4) 0,5 (3-8x)°8 (-8)
OtBer: 1)
Berancaure 1) y =251 VK-1.V.3
NPOM3BOAHYIO | 2) y = e
BTOpPOI'O 3) V= G 1
nopsiaka 4) 25
GyHKIUHN OtBer: 3)
y = g5 1
O06parHoit 1) v=x° VK-1.3.2
GyHKLHMEH 110 2) v = +
OTHOILICHHUIO K ;
3) y=Inx
(byIiKugH 4) y=e
y=e
: OTtBer: 3)
SIBJISICTCSI

byHKIHISA




9. | IlepBas 1) ckopocTh U3MeHeHHsT (PYyHKIHH YK-1.3.1
MIPOU3BOHAS 2) HamnpaBjeHUE QYHKIIUU
byHKIIUN 3) npuparieHue GyHKIUH
HOKAa3bIBACT: 4) MIpUpAILICHUE apryMeHTa (pyHKIIMU
Otgert: 1)
10.| Juddepennpan | 1) OTHOMICHHIO MPUpAIIECHUS (YHKIHH K IPUPAILICHHIO YK-1.3.1
¢byHKIMU paBeH aprymeHra
2) TPOU3BEICHUIO MpHUpALICHUS QYHKIIMN HA TIPHPAICHAES
apryMeHTa
3) mpou3BeneHUI0 POU3BOIHON HA MPUPAIIIEHHE
aprymeHTa
4) npupaIIeHHIo apryMenTa
OtBet: 3)
11.| Beruncanre 1) 1 YK-1.V.3
YHUCIIO TOYCK 2) 2 YK-1.B.1
paspbiBa 3) 3
byHKIMH 4) 0
v * + 2] Orser: 3)
T (x4 3)% (x| 4)0
12.| Boruucnure 1) 0 YK-1.3.1
npeaen 2) 9
 sin®3x 3) 3
lim — 4 1
Otger: 2)
13.| YpaBHenue 1) y=2x+4 VK-1.3.1
KacaTeNbHOU K | 2) v = 4x + 3
rpaduxy 3) y=2x—5
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)
B €r0 TOYKE C
abcuuccoit
Xo= 1 nmeet BUL
14.| Beruncnure 1) 0 YK-1.V.3
3HaYCHHUE 2) -1 YK-1.B.1
HPOU3BOIHON 3) 3
BTOPOTO 4) -4
MOpsAIKA Otger: 4)
byHKIIUN
v =sin2x + 4x
B TOUKE x = —
15.| MHOXkecTBO 1) _Ysin3dxy —tcos3x L C VK-1.3.1
epBOOOPA3HBIX + 1
byHKIHH 2) 3xsin3x + Jcos3x +C
f(x) = —xcos(3k3) 3xsin3x — 25053;{ +C
MMCCT B 4) 3xsin3x + 9cos3x + C
Otger: 1) -
16.| Beruncanre 1) VK-1.V.3

UHTErpal




i T

ax 2)
J xilnx
3)
4)
2)
OtBet: 3)
17.| Eciu k 1) L’E*- ‘;““1 VK-1.¥.3
OIIPEICTICHHOMY e YK-1.B.1
UHTErpay 2) 6 [FEE
=t dv Y1 e+l
Jl Jx+ = 3) [} ==
PUMEHUTD 2 5de
[I0JICTAHOBKY 4) 6| 1328
x = t% 10 OH
pEMET BUJ OrtBert: 4)
18.| Teno nBuxercs | 1) 6 YK-1.3.1
0 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Toraa ckopocts | 4) 15
B MOMEHT OtBet: 4)
BpeMeHu t=1
paBHa
19.| Vkaxwure 1) Xusinx YK-1.3.1
byHKIHH, 2) X utg2x
KOTOpBIE 3) X wu Ccos2x
SIBIISTIOTCSI 4) X u sin2x
SKBUBAJIEHTHBI | OTBeT: 1)
mu nipu ¥ — 0
20.| Kakoe u3 Hike | 1) oTHOLIeHHE NpupalieHns GyHKINUN K TPUPALLEHUIO YK-1.3.2
MIEPCUNCIICHHBIX | apryMeHTa
NpeIOKEHUH | 2) OTHOWICHUS (YHKIIMU K MPHPALICHUIO apryMeHTa
onpenenseT 3) oTHoIIEHKE TIpeena GYHKIUU K apTyMEHTY
NPOM3BOAHYIO | 4) mpeaesi OTHOIIEHUSI MPUPAIIeHHs] PYHKIMH K
byHKIMH NPUPAIIEHUIO APTYMEHTA
(korma OrtBer: 4)
npupaIieHue
aprymeHTa
CTPEMHUTCSI K
HY10)?
2 cemecTp
1. | ITomHbIHM 1) 2x vdx + 3xyidy VK-1.¥.3
nuddepeHran 2) 3x*yidx+ 2x*ydy
GyHKIMH 3) 3xydx + 2x%ydy
z = x3y? 2x%vidx + 3x%vdy




paBeH OTtsert: 2)
Vkaxure 1) 7, L_ VK-1.V.3
CXOJISIIHIACS o1
YHCIIOBOM PsIL 2) Zi= w

3) Timi =

4) T

OTtBer: 2)

VKaxKUTE 1) T2, = (x—2)" YK-1.3.1
CTETICHHOU s, 2) = n (x—2)" VYK-1.B.1
JJ11 KOTOPOTro 1 B
untepsai (0;2) 3) Zi=1 " (x—1)"
SIBIIAETCS 4) Er_n(x+2)"
HWHTEPBAJIOM Ortser: 3)
CXOJMMOCTH.
Ykaxure 1) 6 YK-1.V.3
YaCTHYIO 2) 6xy
IIPOU3BOAHYIO 3) 6x
no v pynkunn | 4) 3x°
ABYX Otgert: 4)
MIEPEMEHHBIX
z=3x%y
Ecmu V- st0 1) 2 YK-1.3.1
Ky0 co 2) 4 YK-1.¥.3
CTOPOHOM 3) 8
JUTUHBI 2 4) 16
eauHulpl, Toraa | Oreer: 3)
UHTETpaT
[r, av
paBeH
HeobxoanMebrit 1) I7, 3_‘? VK-1.3.1
IIPU3HAK Coom VK-1.B.1
CXOIMMOCTH HE 2) Lisime:
BBITIOJIHECH JIJIA 3) E::l :.-,5?—!_2
pna ..

4 T

Otser: 3)

Paccunralite 1) 2cos(5x+ 2y) VK-13.1
YaCTHYIO 2) —2Zsin(5x+ 2y)
IIPOU3BOJHYIO 3) cos(5x+ 2y)
9= 4) (5x + 2)cos(5x + 2y)
('ai;yHKHPH/I Otser: 2)
z = cos(5x + 2y)
Beraucinure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
MHTETpaj 3) 05




[ dy [V dx 4) 0,1
OTtBet: 3)
9. | Haligure 1) [4,0) YK-1.V.3
obmacth 2) (-3,0)
CXOMMOCTH 3) (-2,0)
i |9 L0
e OtBet: 1)
10.| Haiinure 1) 5 VK-1.V.3
3HAUCHUE 2) 2
¢ynkuuum nByx | 3) 10
HePEMEHHBIX 4) 19
z=2x-y+15 B Otger: 3)
touke A(-2,1)
11.| Haiigure 1) 2Zcos(5x+ 2y) VK-1.3.1
YaCTHYIO 2) —2cos(5x+ 2y) VK-1.B.1
IIPOU3BOJHYIO 3) cos(5x+ 2y)
Z—z 4) (5x + 2)cos(5x + 2y)
byHKUIUM .
z = sin(5x + 2y Orger: 1)
12.| Jana q)y}g(HI/ISI 1) 1+ 3x— ;;{3 VK-1.¥.3
flx) =e™, 2) 1+ 3x+9x°
TOT/1a TIEPBhIC 3) 1— 3x + 9x°?
TpH (OTJIIMYHBIE 3 .,
OT HyJIs) YiIEHa 4) 1+ 3xc+ 27
pa3IoKEHHS
stor pyakuu | OTBeT: 4)
B psax Teiopa
B OKPECTHOCTH
TOUKU X5 =0
UMCIOT BU]]
13.| [ToBTOpHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 YK-1.V.3
3) 05
vlﬂf dx VI"; dy FI"__ﬁl d4) -1
paBen Otser: 2)
14.| HeoOxoaumplit 1) _lz_lﬂa_—E YK-1.3.1
TPU3HAK " et 47
CXOOUMOCTH HE 2) E::=l i ra
BEBIIIOJIHEH JJIST 3) =, - =
psna B
4 T2,
OtgBer: 1)
15.| Eciiu V-»5T10 1) 27 YK-1.3.1
Ky0 co 2) 9 YK-1.B.1
CTOPOHOI 3) 81
JUTAHBI 3 4) 16
eauHuuel, Toraa | Oreer: 1)

MHTErpa




ffs, av

paBeH
16.| Beruucaure 1) 0,2 VK-1.3.2
MOBTOPHBIH 2) 0,3
UHTETpal 3) 0,25
[Fde [[Zdy |4 05
! Otger: 3) 0,25
17.| Haiigure 1) [0, 4) YK-1.V.3
0071aCTh 2) (0,3)
CXOJIUMOCTH 3) (0,2)
T |9 0D
e Otser: 1)
18.| Boruncnure 1)4,5 YK-1.3.1
UHTErpal 2) 0,75 YK-1.B.1
1 . r2 . 3) 4
JE dx Jl xydy | 4)2
Otger: 2)
19.| YacrHas 1)6 YK-1.3.1
MIPOU3BOAHAS 2) bxy
no * pyakuun | 3) 6X
IBYX 4) 6x + 3x°
TepPEMEHHBIX OrtBer: 2)
z=3x"y
20.| 3nagyenue 1) 15 VK-1.V.1
byukmu aByx | 2) 20
NIEpEMEHHBIX 3) -15
7z=3x-2y+16 B 4) -20
touke A(1,2) OtBeT: 1)
paBHO
21. Vkaxute Tin 1uddepeHIanIbHOr0 ypaBHEHUS YK-1.3.1
(2x+ D)y +y=x:
OtBeTsI:
1) VYpaBHEHHUE ¢ pa3AeISIONMMUCS TEPEMEHHBIMU
2) JIuneiiHoe ypaBHEHHE
3) VYpasuenue bepraymim
4) YpaBHeHHE B MOJHBIX AU PepeHnnanax
Otser: 2)
22. Vkaxwute obriee perenue auddepeHnnaaTbHOTO YK-1.3.1
ypasuenns (2x + 1)dy + y*dx = 0: VK-1.B.1
1) y=2n[2x+ 1]+ C
2) v =In|2x +C|
2
3) ¥y= In|Zx+1|+C
4) v = 3In|x|
OTtBer: 3)
23. VYkaxure yactHoe perieHue auddepeHnaILHOTro YK-1.3.1




YpaBHEHUS
v' 4+ 2y = 4, y0BIETBOPSIOIIEE HAYATLHOMY YCIOBHIO

y(0) = 5:
1) y=4e 45
2) yv=4—x

3) y=3e2*+2
4) y=2e"" +2

OtBet: 3)
24, Cpenu nepeunciieHHbIX TuddepeHIaIbHbIX YpaBHeHUN
YKOKHUTE YPABHEHUE C PA3ACIAIONIMMUCS IEPEMECHHBIMMU: YK-1.3.1
1) (x*+y? + 2x)dx + 2xydy = 0 VK-1.B.1

2) (x*+y*)dx +2xydy =0
3) (xy?*+x)dx+ (x*y—y)dy=0
4) (x*+y)dx —xdy=0

OtBet: 3)

CucTtema OLICHMBAHUS TECTOBBIX 3a/IaHHM:

1 tun) 3amaHne KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOI'O OTBETAa M3 YETHIPEX
MIPEIOKEHHBIX 1 000OCHOBAaHUEM BbIOOpa CUMTAETCS BEPHBIM, €CIIM MPAaBUIBLHO yKa3aHa Iudpa
U TIpUBEJCHBI KOHKPETHBIC AapryMEHTHI, HCIIOJIb3yeMble TIpH BBIOOpe oTBera. [lomHOoe
COBIAJIEHUE C BEPHBIM OTBETOM OLIeHHUBaeTCs 1 OajioM, HEBEpHBIA OTBET WIIM €T0 OTCYTCTBUE —
0 6amnoB.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THMAa C BHIOOPOM HECKOJBKHUX BAapUAaHTOB OTBETa W3
MPEIUIOKEHHBIX W Pa3BEPHYTHIM 00OCHOBAHHWEM BHIOOpA CUMTAETCS BEPHBIM, €CIIH MPaBUIHHO
yKa3aHbl UGPHI U MPUBEACHB KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMbIe TIPU BBIOOPE OTBETOB.
[TomHOE coBmazieHNe ¢ BEPHBIM OTBETOM OIleHHUBaeTCs 1 0ayuioM, eciiv JOMYIIEHbl OMIMOKU WIIN
OTBET OTCYTCTBYeT — () 6asios.

3 Tun) 3amaHue 3aKpBHITOTO THUIA HA YCTAHOBJIICHHE COOTBETCTBHSI CUMTACTCS BEPHBIM, €CIH
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULIMHM W3 OJHOTO CTOJNOIA BEPHO COMOCTaBIEHBI C
NO3ULUSAMH APyroro crosdua). [lonmHoe coBnazeHune ¢ BEpHbIM OTBETOM OlLIEHHBaeTcs 1 Oamiom,
HEBEPHBIN OTBET WJIH ero oTcyTcTBHE — () OayioB

4 tum) 3amaHue 3aKPBITOTO THIA HA YCTAaHOBJICHUE TOCIIEIOBATCIILHOCTH CUUTACTCS BEPHBIM,
€CIM TPaBUIBHO yKa3aHa Bcd TocienoBaTenbHOCTh Ludp. IlonmHoe coBmameHue ¢ BEPHBIM
OTBETOM OIIEHHUBaeTCs | OaJIOM, €CJI JOMYIICHBI ONTHOKH HITH OTBET OTCYTCTBYET — () Oasuios.

5 Tun) 3amaHue OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUHMTAETCS BEPHBIM, €CIH OTBET
COBMAJIaCT C OITAJOHHBIM TI0 COJACPKAHHWIO W TOJHOTe. [IpaBWIIBHBIM OTBET 3a 3aJlaHue
olleHUBaeTcs B 3 OaJiia, €Cliv JIOMYIICHA OJHa OIMUOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
HOJHBIH - 1 6asu1, eciu gomyineHo Oosiee 1 ommOKH \ OTBET HEMPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

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

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONUE  MPOLUEAYPHl  OICHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaluy 00yJaromuxcs
I'VAIL

11. Meroauueckue yKazaHus JUIst 00yJaIOMIUXCsl 10 OCBOCHUIO TUCIUTLTUHBI

11.1. Meroauyeckue yKazaHus JJs OOydYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JIEKIIMOHHOIO MaTepuanga — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuaina. HasHadeHue COBpEMEHHOH JIeKIUU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMSA, HOBEWUIIMX
JOCTMDKEHUI Hay4yHOH MbIciau. B yueOHOM mporecce JIEKIUsS BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAIMOHHYIO (QyHKIUU. JIeKIMs pacKpbIBaeT MOHATHIHBIN anmapar
KOHKpETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMM.

[Tnanupyemsble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyaia;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI pabOoThl COBMECTHO C IIPEIOJIaBaTEIIeM;

— pa3BuTHEe HOPOQPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIUIECHUS.

— TOsiBJIeHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTENIbHON PabOTHI;

— TIOJy4YyeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAayKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIAEIATH TJIaBHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOI'O IOHMMaHUs BCEX HEOOXOIMMbIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA JIEMOHCTpalMed CIaufoB U
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK I10 IUCHUIUINHE.

CrpyKTypa NpefocTaBieHUs JEKIIMOHHOIO MaTepraa:

— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HNnmroctpupyromye npumepsl.

11.2. Metoau4ueckue ykazaHUs UIsi OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUYECKUX
3aHATHI

[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpM OpraHM3aIuu y4eOHOTO
mpoIiecca, 3aKJIFOYArOIIasCs B BHITOJHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM TIPETIOaBaTEs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EeJIbl0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YyUeOHOMU
JTUCIUTITNHBI, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OITBITA TBOPUYECKOM JCSITEIIBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI U 00YYaIOIIErocs sBIsieTCS MPUBUTHE 00yJaromuMCs
YMEHHI ¥ HaBBIKOB MPAKTUYECKON JIEITEIBHOCTH MO N3YyYa€MOW TUCIUIIIINHE.

[Tnaraupyemblie pe3yiabTaThl MPU OCBOSHUHU 00YUYAIONTUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHue, paclIMpeHHe M JeTalNu3alds 3HAHUK TpH PEIICHUH
KOHKPETHBIX 3aj1ay;



— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHHEC HOBBIMH METOJaMH M METOJUKAMU H3YYCHHUS KOHKPETHOH y4eOHOI
JTUCUUTLTAHBI;

— BBIpaObOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYyYEHHBIX 3HAHUU IS
BBITIOJTHEHU S 33/1aHUM;

— CBSI3aHHBIC C MOJIyY€HHUEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrnieueHrne paluoOHAIBHOTO COYSTAHMSI KOJUICKTUBHOW U MHIUBHIYalIbHOU (POpM 00yUIeHHSI.

O YHKIMY TPAKTUYECKUX 3aHATHI:

— TIO3HaBaTeJIbHAas;

— pa3BHBaloOIasf;

— BOCIIUTATENbHAs.

[To xapakTepy BBIMOJHAEMBIX OOyHYaIOIIUMCS 3aJaHUil MO MPAKTUYECKUM 3aHATUSAM
NoJIpa3esisAoTCs Ha:

— O3HAaKOMHTEIbHBIC, IMPOBOJAUMBIE C LEJIbI0 3aKPEIIeHUS W KOHKPETH3aluu
M3YYEHHOTO TEOPETUYECKOTO MaTepHuaa;

— aHaJUTUYECKHUE, CTABSIINE CBOCH IEIBI0 MOJIyYeHHE HOBOM MH(POPMAIIMN HA OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, MMOJIXO0/I0B K PELICHUIO 3a/1ay.

@DopMbl OpraHU3aIUH MPAKTUYECKUX 3aHITHIA:

- B HHTEpAaKTUBHOW (¢opme (pemieHue CUTYallMOHHBIX 3aJad, 3aHsITHS 110
MOJICTTUPOBAHUIO PEATBbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE HMHTEPAKTUBHOUW (opMe (BBHIMOIHCHHE YIPAKHECHUMW, PEIICHUE TUIOBBIX 3ajad,
pellleHne CUTYAI[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHAJT  MpPENoJaBaTels
HNPUCYTCTBYIOLIUX CTYACHTOB. 3aTe€M OOBSBISAETCS TEMa MPAKTUYECKUX 3aHATHH.

[IperoaBaTens YUTAaeT YCIOBME 3alayd M TpeiaraeT CTYACHTAM CaMOCTOSTEIHHO
peluTh 3a/1auy, UCIOJb3ys 3HAHUSA, MOTYYEHHbIE CTYAEHTOM Ha JieKuuu. CTYAEHT, KOTOpBIH
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciyyae ecim CTyOeHT MpaBHIBHO PEIIvI
3ajady, OH mosy4aer 5 6ayuioB. Ecim cTydeHT pemraer 3aaady ¢ MOMOUIbIO MPEnoaaBaTes, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYAs OLEHKY
MOCEIIaeMOCTH) TepeBoJsATCS B OOHychl (kauectBO) oT O mo 5 OammoB. OTu OOHYCHI
00aBIAI0TCS K 0011ei cymme 0aioB B paMKaX MOJIYJIbHO-PEUTHHIOBOM CHCTEMBI.

CryneHtaM BbLIAaeTCsl JOMAIllHEE 3aJaHMe B BHJE 3ajad, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOMHEHUSI CaMOCTOSTENHPHOM pabOThI, 00yJaroNTUiics BHITOIHAET paboTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOMHEHHsSI CaMOCTOSTENBbHONW paboThl, y oOyudaromierocst popMHpyeTcs
1enecoo0pa3Hoe IIAaHUPOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHHS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HAHUHM, 00ecreYnBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEeHHs, MOMOraeT TMOJYyYUTh HABBIKUM ITOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATEIBHYIO  paloTy
00y4JarOIIUXCS SIBISIFOTCS:



—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHILINHE;

11.4. MeTtoguueckue yKazaHMs [UIsl OOYYarOIIMXCS IO IPOXOXKACHUI TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLUIUIMHBI.

B Teuenme cemectpa B cucreme guctaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOTHl MO PEHICHUI0 3aJa4 M OAHWH
TEOpPETUYECKUI ompoc (IepeueHb BOIPOCOB Ul TECTOB pa3MelieH B «baHke BOIpPOCOB» B
cucreMe AucTaHIMOHHOTO oOyueHust ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TPOBOAATCS
IIPOBEPOUHBIE pabOTHI IO pa3jiesiaM Kypca B MMCbMEHHON ()opMe, pacCUMTaHHbIE KaK Ha LIel0e
3aHATHE, TAK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAaEMOCTH OyIyT YUUTBIBATbCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arTecTaluuu (IpU UCHOJB30BaHUU OaJIbHO-PEUTUHIOBOIN CUCTEMbI OLIEHUBAHUS,
KaX/blii BHJ KOHTPOJS OLEHMBAaeTCs B Oaulax, W3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ysbTar).

11.5. Meroauyeckue ykazaHus sl OOYYArOUIMXCS MO MPOXOXKIECHUIO MPOMEKYTOUHON
aTTECTaIUH.

[IpomexyrouHas  arTectanus  oOydaroluxcst — MpeaycMaTpuBaeT  OLICHHWBaHUE
MIPOMEKYTOUHBIX M OKOHYATEILHBIX PE3YJIbTATOB OOYYCHHSI IO JUCIUIUIMHE. DK3aMeH — (hopma
OILICHKHU 3HAHUi, MOJTYYEHHBIX O0YYalOIIMMCS B MPOLIECCEe U3YYCHUS BCEW MUCIUILIMHBI UITU €€
YaCTH, HABBIKOB CAMOCTOSITEIBHON padOThl, CIIOCOOHOCTH MPUMEHATH WX ISl pElICHUs
MPaKTUYECKUX 3a]a4. DK3aMeH, KaKk IpaBuio, IPOBOJUTCSA B NEPHOJI IK3AMEHAITMOHHOW CECCUU
U 3aBEpILAeTCs AaTTECTAl[MOHHON OLEHKOM «OTIMYHO», «XOPOIIO», «YyIOBJIETBOPUTEIHLHOM,
«HEYJIOBJIETBOPUTEILHO.



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.
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