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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
POrpaMMy BEICIIETO 00pa30oBaHUs — MPOTPaAMMy CICIHATUTETA TI0 HAIIPABIECHUIO TOATOTOBKH/
crienaibHOCTH 38.05.02 «TamoxkeHHOE J1e710» HampaBiIEeHHOCTH «TaMOXKEHHOE PEryJIupoBaHUE
BHEIIIHEAKOHOMHYECKOH JIeATeIbHOCTIY. Juciuminnna peanusyercs kapeapoit «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

VYK-1 «Criocoben ocymiecTBIsATh MOUCK, KPUTHYECKUIH aHAIW3 U CHHTE3 MH(POpMAIHH,
MIPUMEHATHh CUCTEMHBIN NOAXO0/ JUUISl PELICHUSI IOCTABIECHHBIX 3a7a91»

CoaepxaHve  AUCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BOIPOCOB,  CBSI3aHHBIX €
muddepeHIMaTbHBIM U UHTETPAJIbHBIM UCUUCIIEHUEM, TEOPUEH MTPeIeoB.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIONIHE (OPMBI OpPraHU3aAlNUU
yueOHOro mpolecca: JeKyuu, NpaKkmudeckue 3aHAmus, Ccamocmosmenvras paboma
obyuarowez2ocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTeCTAIUs B (hOpMe IK3aMEHa.

OO6mias TpyA0EMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIsAeT 4 3aueTHBIX eAUHMIBI, 144
yaca.

SI3bIK 00yUYeHUs IO JUCIMILTUHE «PYCCKHMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKOU NEATEIbHOCTH B U30paHHON CHEIUAIbHOCTH;

— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO
aHaims3a.

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

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

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTsMHu. KoMIeTeHIMu U UHIUKATOPbl UX JOCTHKEHUS MPUBEACHbI B
tabnue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus Kon n
Kon v HanMeHoBaHNE HHIUKATOPA JOCTHUKCHHUS
(rpymma) HaMCHOBAaHHE
KOMITETCHIIUH
KOMITETCHITHT KOMITCTCHIINH
VK-1.3.1 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 .
JIEACTBUIM JIJISl BBISIBJICHUS U PEIICHUSI POOIEMHBIX
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 U
BbIpa0aTHIBATH
. .. | KpUTUYECKOTO MBIILIECHUS; METOJUKAMHU TOCTaHOBKHU
CTPATETUIO IEUCTBUI
IEJIH, OTIPECIICHUS CTIOCOO0B €€ TIOCTHIKESHUS

2. Mecro nucuurinHbl B cTpykType OI1
JucuumimHa He Oa3upyeTcss Ha 3HAHUSAX, paHEee MPHOOPETEHHBIX CTYACHTAMU IIpU
W3YYEeHUHU B BBICIIEH MIKOJIE KAKUX -TMO0 JUCIIUILINH.
3HaHUs, TOJNYYCHHbIE TPU M3YyYEHWH MaTepuaia JaHHOW JUCIHIUIMHBI, HUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HHE, TaK U UCTOJB3YIOTCS MPU U3YUYEHUU JPYTUX JTUCHUILINAH:
Marematuka. Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. OO0BEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
Jlanaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M pacIpeIe]ICHIE dTOW TPYIOEMKOCTH IT0 CEMECTpaM) MPEICTABIICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITUHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocma ouCUuUnIUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacoe npakmuueckoi no02omoeKu
Ayoumopnule 3anamus, BCEro vac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anarus  (I13), 34 34




(dac)

nabopatopusie pabotsl (JIP), (dac)

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

9K3aMeH, (Jac) 54 54
CamocmosamenvHnas paboma, Bcero (dac) 22 22
Buo npomesicymounoiu ammecmayuu: 3ayer,
mudd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.%¥%*)

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOSMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHSITHIA.
Paznensl, TEeMBl AUCHUTLIMHBI U KX TPYAOEMKOCTh MPUBEICHBI B TA0IHUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TeMbI AUCIUTTITHHBL Jlexunn | 113 (C3) | JIP KII CPC
’ (qac) (qac) (qac) (gac) | (4ac)
Cewmectp 1

Paznen 1. Teopus npenenon 6 8 8
Pasnen 2. luddepeninaibHOe HCYUCICHUES 12 12 7
Pazgen 3. MuTerpanpHOEe UCUUCTICHUE 16 14 7
Hroro B cemecTpe 34 34 22
Hroro 34 34 0 0 22

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromUMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymei
npodeCcCHOHATIBHOMN 1 TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI IMPUBEICHO B TaOIHIE 4.

Ta6n1z1ua 4 — CO,I[C PKaHHUC pa3ZiCJIOB U TCM JICKHMOHHOI'O UKJId
HOMep pa3aciia HazBanue u COACPIKAHUC PA3ACIIOB U TEM JICKIHHOHHBIX 3aHATHH

Tema 1.1. OcHOBHBIE 251eMeHTapHble QYHKIMH. YUCIOBBIE MHOKECTBA.
(29ac)
Tema 1.2. Ilpenen pyHKUIMK IPU HEOTPAaHUUEHHOM POCTE apryMEHTA.

1 Teopems! o nipeaenax. (2 yaca)
Tema 1.3. Ilpenen dbynkumu B Touke. HempepwsiBHOCTH. 3amedarenbHbIE
npenensl (2 yaca)
Tema 2.1. Onpenenenne nponsBogHon. Ee reomerpuueckuii u
MeXaHWYeCKUi cMbIci. Tabnuiia mpou3BOAHBIX, YacTh 1. (2 yaca)
Tewma 2.2. TlpaBuna nuddepeniupoBanus. [IponsBoaHas CroxHOM
dbyHKIMH, TPOU3BOIHAS 00paTHOH GyHKIMU. Tabinia MpoOn3BOIHBIX,
qacTb 2 (2 yaca).

2 Tema 2.3. IIpon3BoaHbI€ BEICIIUX MOPSIAKOB. Teopemsl 0

muddepernrpyeMbix GyHkuuax. (2 yaca)

Tewma 2.4. IIpaBuno Jlonuransa. @opmyina Teitnopa. (2 yaca)

Tema 2.5. luddepennman pynkuuum nepsoro nopsaka. Juddepenimanst
BBICIIUX MOPSAKOB. (2 yaca)

Tewma 2.6. ccnenoBanue GyHKITUH C TOMOIIBIO TPOU3BOIHBIX (2 "aca)




HEONpeIeNIEHHOr0 nHTerpana (2 yaca)

Tema 3.1. IlepBooOpaznas. Heonpenenennsiii unterpan. CpoiicTa

Tewma 3.2. Tabnuma uaterpanoB. MeTo | 3aHECeHHSI IO 3HAK

muddepennmrana. MeTo1 3aMeHbI IEpEMEHHON HHTETpUpoBaHus (2 yaca)

BBIpaKCHHH. (2 "aca)

Tema 3.3. HTerpupoBanue no yactsaM. MlHTerpupoBanue paluoHaaIbHbIX

Tewma 3.4. InTerpupoBaHre TPUTOHOMETPUUECKUX BBIpOXKCHHH (2 Yaca)

Tema 3.5. Onpenenennbiit uaTerpai. OnpeneneHue U cBocTBa. (2 yaca)

Hrerotona- Jleitbnuna (2 yaca)

Tewma 3.6. nTerpan ¢ nepeMeHHbIM BepxHUM mipenenom. Gopmyna

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IIpunokeHus: onpeeIeHHOro HHTerpaia (2 yaca)

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBENIEHBI B TaOIULIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYJOCMKOCTb

W3 aux
Ne
Tpynoem | mpaktuue
Ne Templ MpakTU4ECKUX @OpMBI IPAKTUYECKUX N paszaena
. . -KOCTb, CKOH
/1 3aHATHH 3aHATHH JIUCLIHUII-
(gac) MOJITOTOB
JIMHEL
KM, (4ac)
Cemectp 1
[Ipenens
paIrMoHaIbHBIX
1 BBIPOKECHHI Ha Pemenue 3amag 4 1
OECKOHEYHOCTH U B
TOUKE.
DKBUBaJIECHTHEIE
2 0ECKOHEUHO MallbI€. Pemenue 3amau 4 1
Yucno e.
IIpousBoaHEIE.
3 [IpaBuna Pemenue 3amau 4 2
JubdepeHIMPOBaHMS
ITpou3BogHAas CIOXKHOM
4 P H Pemenue 3amau 8 2
byHKIUN
Tabnuunoe
5 Pemenue 3amau 2 3
WHTETPUPOBAHUE
Brecenne o 3Hak
6 a Pemenue 3amau 2 3
g depeHimana
3ameHa IepeMEHHOM.
7 | NaTerpupoBanue o Pemenue 3anau 4 3
qacTsIM
HuTerpupoBanue
8 | pamMoHAIBHBIX Pemenwne 3amau 6 3
byHKIMI
Bcero: 34




4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1a0OPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
No TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
HaunmenoBanne 1abopaTopHbIX padboT Py - [ 1P pasit
n/n (uac) IIOATOTOBKH, | JHCLIHII
(dac) JINHBI

VY4eOHBIM MJITAHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpOoBaHKe/ BEITIOJTHEHNE KYPCOBOM pabOThHI
Y4eOHBIM IIJIAHOM HE TIPETYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJarouuxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh IPUBEICHBI B TaOIHUIIEe 7.

Tabmuua 7 — Bugsl caMocTosTeNnbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
9 9
nucuuriaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
Kontposbnble pabotsl 3a04HKuKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU
10 10
attecranuu (ITA)
Bcero: 22 22

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIEUeHUS
JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIYeCKHe MaTepualibl JUIsl CAaMOCTOSITENbHON paboThl 00yYaromuXxcs yKa3aHbl B
.. 7-11.

6. [lepeyeHb MEUATHBIX M AIEKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHs meYaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B Tabmuie 8.
Tabmuna 8— [lepedeHb NMEYaTHBIX U DJICKTPOHHBIX YUCOHBIX M3IaHHMA
Mudp/ bubnuorpaduyeckas ccpiika KonnuecTtso
URL anpec IK3EMILISIPOB B




onobanorexe

(xpome
AJIEKTPOHHBIX
9K3EMILISIPOB)
517 [TuckynoB H. C. Iuddepennumanpaoe u 159
1134 UHTETpalIbHOE HcunciaeHus: yueounuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpwuin, - 1996. - 416 c.
o017 [Tuckynos H.C. Iuddepenunansnoe u 145
134 WHTErpaJIbHOE UCYHCIIeHHE: yueOHoe mocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: Unrterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepennuunanpaoe u 237
1134 WHTErpajibHOE ucurciieHus: B 2 1.: yaueOHOe mocobue
Juist cTyieHToB BTy30B M.: UnTerpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 Bepman, I'. H. C6opHuK 33124 110 Kypcy 165
Bb50 MaTeMaTUYeCKOro aHanuza: yueoHoe nmocooue / I'. H.
bepman. - 22-¢ uzn., nepepad. - CII6.: [Tpodeccus,
2005. - 432 c.
517 Bricurast maremaTuka. Pspl: yaeoroe nocoodue / FO. 167
I'96 A. I'yeman, C. I1. [TombrTkus, A. O. CmupHOB; C.-
[TetepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHHUSI. -
CIIo. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBbI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/65055 | ananu3za. B 2-x 1. Tom 1-b1ii - Cankrt-IleTepOypr:
Jlanb, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBbI MAaTEMaTHYECKOTO OBbC Jlanb
com/book/411 | ananusa. B 2-x T1. ToM 2-ii - Cankr-IlerepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | CoopHuKk 3ama4 MO0 MaTeMaTHYECKOMY aHau3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTB. [nddepeHunpyeMocTsb
/ JI.J. Kynpsiues [u ap.]. - MockBa : dusmarnur,
2010. — 496 c.
COopHUK 327124 IO MaTeMaTHYeCKOMY aHau3y. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psapr: yue6. mocooue / JI.JI.
com/book/2227 | Kynapssies [u ap.]. - Mocksa : ®uszmataut, 2009. -
504 c.
http://e.lanbook.c | Banaua K.B. Maremarnueckuii ananus. / K.B. 9BC Jlans
om/book/74580 | Bamaun, B.H. banuisikos, A.B. Pykocyes. - M.:
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4eckoro 3BC Jlanb
om/book/2660 | ananusa./ A.®. bepmanT, U.I'. Apamanosuu. - CII6.:
Jlanb, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlexiuu no MaTreMaTH4eCKOMY aHAIH3Y. - OBC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MareMarnyecknii aHains B 3aga4ax U 9BC Jlans
om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. [Tocurenbckas.
- M. : ®u3zmarnut, 2009. - 360 c.
Bypkosa E. B. Maremarnueckuii ananus. / E. B. ObC Jlanp
Bbypkosa, O. A. lllymepuna. - Kpacnospck: Cuol'y
nM. akagemuka M. @. Pemretnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makaposa M.B. [luddepenunansueie 100



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/2377
http://e.lanbook.com/book/2377

ypaBHeHUs: yue0. mocooue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'VAII, 2014.- 56c.

YK 517.9 Makaposa M.B., [TombiTkun C.I1. [Ipumenenue 50
QG depeHIaIbHBIX YPAaBHEHUN IS pEIIeHUS
MPUKIIAIHBIX 33/1a4: yue0.-MeTo1. mocooue/ M.B.
Makaposa, C.I1. I[Tombitkun. —CI16.: 'Y AITIL, 2021.-
45c.

Aradonos, C.A. luddepenunansubie ypaBHEeHHS / OBbC Jlanb
C.A. Aradonos, A.JI. I'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTuka
B TEXHUYECKOM yHHBepcuTete; Boim. VII).

Kabxko, A. I1. TuddepeHnmanbubie ypaBHEHUS U OBC Jlanb
ycToiunBocTh: yueonuk / A. I1. XKabxko, E. 1.
Kotuna, O. H. YnxoBa. — Cankr-IlerepOypr: Jlansb,
2022. — 320 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJii OCBOCHMS JUCLMILIUHBI
npuBe/ieH B Tabimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL aapec HaumenoBanue
http://www.math-net.ru OO1IepOCCUICKUIT MaTeMAaTHIECKHUIA TTOPTAI
http://e.lanbook.com/view ABC «J1aHb»

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mnporpaMMHOro oOecneueHus,, HCHOJIb3YEeMOro IMpH OCYIIECTBICHUU
00pa3oBaTEeNLHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb uConb3yeMOro NporpaMMHOro odecreueHus npejacrasieH B Tadbauie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
NQ l'[/l'[ HanmenoBanue
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

HlwiNE

8.2. IlepeucHb HH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[Tepedens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

9BbC «Jlaap»

9. MarepuanpHO-TeXHHYECKas 6a3a



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

CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeICcTaBlieH B Taomiel 2.

Tabmuna 12 — CoctaB MatepuaIbHO-TEXHUYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

Aynuropus Ui MPaKTUYECKUX 3aHATUN

10. Onenounsie cpeAcTBa AJIs MPOBEICHHS IPOMEXYTOUHOMN aTTeCTAIH
10.1. CocTaB OLIEHOYHBIX CPEACTBIIS TPOBEACHUS IPOMEKYTOUHOM aTTECTALlUH
00yJaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuie 13.
Ta6muma 13 — CocTaB OLCHOYHBIX CPEACTB JUIS IPOBEJCHUS IPOMEKYTOYHOM aTTecTaluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpocoB K 3K3aMEHY;
TecThl.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBUIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun onieHKH ypoBHS cQOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TiayOOKO U BCECTOPOHHE YCBOMWJI IIPOIPaMMHBIM
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeJnio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEp0 YCBOMWII MMPOTPAMMHBIN MaTepua, rpaMOTHO U
MO0 CYIIECTBY W3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE J0IMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTIeIIMAITM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIM MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;
«Yy/IOBJIETBOPUTENILHOY» | — JIOMYCKAaeT HEeCYIECTBEHHbIE OIIUOKHA U HETOYHOCTH;

«GauTEHO» — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTHYECKOM MPUMEHEHUH 3HAHHM
HaIpaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;
— 3aTpynHsieTcs: B GOPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUH;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— oOyyarolmuiicss He YCBOWJI 3HAYUTENbHOM dYacTh MpPOrpaMMHOIO
MaTepuana;

— JIONyCKaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  IIpH
paccMOTpEeHHUHU MPOOJIeM B KOHKPETHOM HaIPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NIPUMEHEHUH 3HAHMUIA;

— HE MOXXET apryMEHTUPOBATh HayYHbIE MTOJIOKEHNUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBble KOHTPOJILHBIC 331aHUS HJIX HHbIE MAaTCPHAIIBL.

Bomnpocsr (3amaun) asis sK3aMeHa mpeicTaBiIeHbl B Tabmauie 15.

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

Ne [Tepedenn BOmpocoB (3a1a4) JUIsl SK3aMeHa Kon
/o WHJIUKATOpa
Cemectp Nel
1. [Ipenen pynkuuu. Beraucnenue npenemnos. VK-1.V.3
* —ox—2 yK-131

1. Beruuenuts npegen lim ———

x—oo X +2x—8

OTtBer: 3

-

2. Bwruucauts npeaen lim :‘_—_n

=3 &XT —/XTa

Oteer: 8/5

3. Bemuucnuts npeaen lim ———

x—oo &X7 TaX—a

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

wd
5. Beruuciuts npezgen lim —

x—roa oS- —Tx+2

OTBeT: 0€CKOHEYHOCTH

6. Bemuumcnuts npegen lim ———

== TK 2x+8

Ortger: -3/6 = -1/2

7. Bsraucmuts npegen lim -

X— 00

2 - S

. . T '
X FXTE

2x~+hbx—12

OTBeT: 0€CKOHEYHOCTH

8. BoruucauTh npegen lim -

OtBer: 7/6

9. Bsruucmuts npegen lim - _ :

x—oo - —Tx+132

OTBer: 0€CKOHEYHOCTH




10. Beruncauts npegen lim ———

aX— &

OtBet: 8/5
Kakue n3 npeacTaBieHHBIX HUKE TIPEIEIIOB MOTYT OBITh BBIYMCIICHBI VK-1.V.3
METOOM JIeJIeHUS Ha OOJIBIIYIO CTETIeHb IEPEMEHHBIX ? YK-1.3.1
. Ix :—53
a) lim——
x—=]) X"TZIE
b) lim ~=—"—
. 3x’-4x—4
c) lljlfl Ixl-3x-32
d) lim =
lim xoaxtoxi
e) m—oa  ImE—Tx432
Otser: a), C), €)
Kakas ¢pyHkuus Ha3pIBaeTCs HEMPEPHIBHON B TOUKE Xo? VK-1.3.2
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPePHIBHON B TOYKE X0, €CJIH
OHA Ompe/ie/ieHa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 M VK-1.B.1
lim f(x) = f(x,)
X
Yemy paBHa cyMMa KOHEYHOTO YHClia OECKOHEYHO MaNbIX (PyHKINNA? VK-1.V.3
OtBer: CymMMa KOHEYHOI'0 YUCJIA 0€CKOHEYHO MaJIbIX (PyHKUMi — YK-1.3.1
3T0 PyHKIHMA OECKOHEYHO MaJIast
Teno nBuxercs no 3akoHy S(t) =5t +1. Uemy pasHa ckopocTs V(t) B YK-1.V.3
MOMEHT BpemenHu t =17? 3anummre HOMEp BEPHOTO OTBETA. YK-1.3.1
1) 6
2) 4
3) 10
4) 15
Otgert: 4)
1) BeruuciuTe Npou3BOAHYI0 QyHKIMHK ¥ = X~ + 4% VK-1.V.3
YK-1.3.1

Orser: 2x + 4%In4

2) Bepuo nu yrBepxaenue: «[Ipon3BomHas CyMMBI IBYX
muddepeHnpyeMbIX GyHKINN paBHA CyMMe IMPOU3BOIHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpYMHTe.

OrtBer:
IIpaBuia pugpepeHuMpoOBaHUS MOTYT ObITh 3alIHCAHBI:
1. (C-u(x))'=C-u'(x)

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

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




®opmyaa Ned kak pa3 u o3HauyaeT, uTo «IIpousBoaHAas CyMMBI IBYX
auddepenuupyembix QyHKIUI paBHA CyMMe IIPOU3BOAHBIX 3THX

GyHKIM».
1) BBIYHCIIHTE TPOU3BONHYIO QYHKIMM v = x~ - 4°

OrBer:y = x - 4% (2 + xin4)

2) Bepuo nu yrBepxaenue: «[IponsBoaHas IpoU3BEICHUS IBYX
muddepeHurpyemMbIx GyHKIUI paBHA IPOU3BEACHUIO IIPOU3BOIHBIX
TuX QyHKIU». OTBET apryMeHTUpYITE.

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

. (C-u(x))'=C-u'(x)
. (UC)EV(X)) =u'(X)2V' (X)
- (U(x)-v(x))'=u’(x)-v(x)+u(x)v'(x)

| f 1 Ll —ulx)vix

4, () 2wl el

w N

®opmyJia Ne3 —310 hopmyJia 1Jis1 BBIYMCICHUS TPOU3BOIHOM
npousBeleHus ABYX 1u(depeHunpyeMbIX pyHKIHI, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.

YK-1.3.2

YK-1.B.1

Haiinure popmyiy ¢ ommbOkoil. ApryMEHTHpPYHUTE CBOM OTBET.

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

N

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

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

4. (:: :| _ulx '.'I..r:—:.' (x)vix

[ o

w

OTtger: ommbka B popmyJie Ne3. Ilo npaBuity nuddepeHunpoBaHus
npousBeAeHus ABYX AU depeHunpyembiX GyHKIUN NIPOU3IBOAHASA
NPOoU3BeeHUs BbIUKNCAsAeTCH 110 gopmy.ie:

(U(x)-v(x))"=u’ (x)-V(x)+u(x)-v'(x)

VK-1.V.3
YK-1.3.1

[TpaBuna nuddepennmponanus. [IponzBoaHas cioXKHONW QYyHKINH.
3ananue 1.
1) HaiimuTe npou3BoHy0 (PyHKIIMH

v =5cos(7 +8x) + V7x—8

OTtBeT:
3

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

pereHust gaHHoOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbIiM cpeacTBamM, KOTOPbIE MOT'YT ObITH IPUMEHEHBI
AJIS1 pelieHusi aHHoi 3a1a4yn oTHOcuTcesa Wolfram Mathematica-

VK-1.V.3
VYK-1.3.1




nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 60J1b110i HaOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONIPOBOXKIEHHEM.

3aganue 2.

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

bx—-2

2) HazoBwute kakoe-1u00 1U(ppoBOe CPEACTBO, MPUMEHHUMOE IS
peureHus qanHou 3agadn. OO0CHYHTE BaIll BHIOOP.

OtBer: K undpoBbiM cpeacTBaM, KOTOpbie MOI'YT ObITH IPHMEHEHbI
JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii HAadop
MaTeMaTH4YecKuX GYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOXKIEHHEM.

3agaHue 3.
1) Haiimute npou3BoHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
Orser:

-24

S
cos” (T+4x

«In(7x— 4) + 6tg(7 + 4x) = _h?—_“

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

Otger: K undpoBsiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIsl pelleHus JaHHoi 3aaaum oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaloIiee 00/1b110ii HAOOP
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajredpbl, OpMEHTUPOBAHHYIO HA MOATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3aganue 4.

1) Haiinute npou3BoHy0 QpyHKINU
¥ =4/ 2 — 6sin(7 + 4x)
Orser:

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

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI
JUISl pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
NporpaMMHoe odecneyeHne, BKIKYawuee 00/1b10H HAOOP



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

MaTeMaTU4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 5.
1) HaiimuTe nmpou3BoaHyO (PyHKIHH

v = 5cos(3 +4x) + log,(3x— 4)

Otser:

3

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

—20sin(3 +4x) +

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

10.

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

2,/2—6Ein(T+4

HPOM3BOAHOM QynKIMK y = /2 — 65in(7 + 4x) ? OTBET 0OOCHYIITE.
OTBer: BbIpa:keHHe SIBJISIETCSH MPOU3BOAHOM 1151 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IPOU3BOIHYIO OT

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

J ! « (—24)cos(7 + 4%)dx

2,/2— 6s5in(7 + 4x)

1&'

VK-1.3.2

VYK-1.B.1

11.

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

VYK-1.V.3
YK-1.3.1

12.

B KaKoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIHH Y=X° -2

nMeet Buj Yy=3X-4

OTtBer: Xo=1

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

crioco0a perieHus.

Ortser: IlepBblii c10C00 0OCHOBaH HA ONPENEICHUH KACATEIbHOM K

rpaduxky GyHKUMH — ITO 001mIasi TOUKa rpaduka GQyHKUMHU U

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

YPaBHEeHHUI1 Yy =3xr—4

IIpu BTOpOM cnioco0e pemeHnsi, HeO0OX0AMMO CPABHUTH 001IIee

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

VYK-1.V.3
YK-1.3.1

13.

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

YK-1.3.2

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
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

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

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

14.

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

a) CKopocTh TOYKH paBHA NMPOU3BOIHOI PyHKIMHI S(t)

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

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

OrBer: a)

YK-1.V.3
VK-1.3.1

15.

[Tycts ¢pynknus y = f(x) 3amana Ha untepsaie (, b). Hazoure ycinoBue
yobiBanus ¢pyHkun y = f(x) Ha uaTepBaie (a, b).

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

YK-1.3.2

YK-1.B.1

16.

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

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

VK-1.V.3
YK-1.3.1

17.

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

VK-1.V.3
YK-1.3.1

18.

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

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas hyHkuM y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIATh, UTO
B 9TOU TOUKE (PYHKIUS UMEET MaKCUMYyM?

OrBer: B Toukax 3kcTpeMmyMa Ha HHTepBaJie (3, D) mpousBoaHas
(pynkuun y = f(x) paBHa Hy 10 (Heo0X01UMOeE yCJI0BHE). ITA TOUKA
MO’KeT ObITh TOUKOH MAKCHMYMa, MUHMMYMa HJIM Nlepernda
rpaduka ¢pyukuuu. /st Toro, YTo0ObI B TOUKE ObLJT MAKCUMYM,
NPON3BOAHASA (PYHKIMH J0/KHA MEHATh 3HAK C IUII0CA HA MUHYC.

YK-1.3.2

VK-1.B.1

19.

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

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

VYK-1.V.3
YK-1.3.1




0eCKOHEYHOCTb.

20.

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

OTBeT: BhIpaxKeHue

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

.

J (5x% —2x" + \;"?jﬂ'x

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

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

5B o4 2
T.€. —x" ——x

4 3
Bropoii BapuanTt Peme}mﬂ: B3SITh IPOU3BOJAHYIO OT

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

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

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

YK-1.3.2

YK-1.B.1

21.

1. BeluuciauTh HeONpeaeNEHHBIN HHTETPA:

R

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
4 3

] b

x4+ C

LIRS

2. BBIYHCIUTH HEOIPEIeIEHHBIA HHTETPAT:

il

J (Vx?+3x% -5

4:_3]|d;(
Vx
OTtBerT:

3 3 L

—x3 + EX4 — 204+ C

5

3. BblunMcauTh HeomnpeeEHHBIN HHTETrpall:

rx? 4% 1
J (—— ——)dx
2/
OTtBeT:

3¢ 67

—xi+ —x6+C

8 7

4. BbluncnuTh HeolpeaeaEHHbI HHTEeTpall:

OTtBeT:

YK-1.V.3
VK-1.3.1




L
0,5+ 0,8x *LC

5. Bbruncnauts HeonpenenEHHbIN UHTErpal:

J cos(4x — 7)dx
Otser:

1
—sin(4x—7)+C
4

22.

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

J" 2xdx
Vxi+3
P, 2

22 +3+¢C

Mo:xeT ObITh IPUMEHEH KAaK MeTO/] BHEeCeHHs 10/ 3HAK
Au(ppepeHnnana TaK U MeTo 3aMeHbI IlepeMeHH o
HHTErPHPOBAHUS.

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

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

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

J xsin(x* + 3)dx
Orser:

1 ,
—;cﬂs[x“ +3)+¢C

ra

Mo:keT ObITh NMPUMEHEH METO/ 3aMEHBI HepeMeHHOﬁ
HHTEIrPpUpPOBaAHUA.

4. BLI6epI/ITC MCTOJ UHTCTPUPOBAHUA U BBIYUCIIUTC UHTCTPAJIL.
VKaxuTe Kakoi MeTo[ HWHTCTPUPOBAHUA TPUMCH AN

dx
J Vxcos?(Vx)

OTtBet:

2tg(yx)+C

VK-1.V.3
YK-1.3.1




MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBaHUS.

5. BeiOepure MeTO MHTETPUPOBAHUS U BBIUMCIINTE UHTETpall.
VYKaxxute Kakoi METOJ MHTETPUPOBAHUS IPUMEHSIIN:

J
OTtBeT:

© dx
)
—2In|4 — x|+ ¢

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

23.

3aganue 1.

1) BbIYHCINTH, IPUMEHUB METO HHTETPUPOBAHUS MO YACTSIM:

J X % cosxdx

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

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NPUMEHEHBI IJIs
pelieHusi JaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckKuX (YHKUHH B TOM YHCJE CHCTEMY KOMIBbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.

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

Oreer: (x +1)e* —e* + C
2) HazoBure kakoe-mu00 UUPPOBOE CPEIACTBO, NPUMEHUMOE JUIs
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBsiM cpercrBam, KOTOpble MOTYT ObITh NMPUMEHEHbI ISt
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTeMaTH4YecKuX (PYHKUHHA B TOM 4YHUCJE CUCTEMY KOMIbIOTEPHOM
aire0pbl, OPHEHTHPOBAHHYK) HA NOANOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.
3ananue 3.

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

Oteer: 0,5x* (Inx— 0,5) + C
2) HasoBure Kakoe-m1u00 mHU(POBOE CPEACTBO, MPUMEHHUMOE IS
peuieHus qaHHou 3agaun. OO0CHYIiTe Balll BBIOOP.

OTtBet:

VK-1.3.2

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
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

K mudpoBbIM cpeacTtBamM, KOTOpble MOI'YT ObITh NPUMEHEHBI AJIs
pelleHusi AaHHOW 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MarTeMaTu4ecKuX (GyHKIUIA B TOM YMCJIECHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.
Samanue 4.

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

OtBer:—x’cosx + 2xsinx + 2cosx+ C
2) HasoBure kakoe-1100 1H(POBOE CPEACTBO, MPUMEHUMOE ISt
pereHus gaHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbIM cpeacTBaM, KOTOPbie MOI'YT ObITh IPUMEHEHDI JIJIsI
pelieHust JaHHO# 3aaa4n oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 00J1b10i HAOOP
MaTeMaTu4ecKuX GyHKIUI B TOM YHcjie CHCTEMY KOMNbIOTEPHO
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3aganue 1.

1) BblunciIUTE ONPEICICHHBIA HHTETPA:

-

J ax

a0

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

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPHMEHTHPOBAHHYI0 HAa MOJAT0OTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 2.

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

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

VK-1.3.2

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

perieHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

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

3amanue 3.

1) Beruucnute onpeaeacHHbIN HHTErpa:

3

J xdx

-

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

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

3ananue 4.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

0

J x¥dx

-1

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

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

3ananue 5.



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

1) Beruucnute onpeaeacHHbIN HHTETPa:

1

[ean

-1

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

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

25.

1. IlpounTerpupyiire TPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

Otser: 0,5

2. IlpounTerpupyiite TPUrOHOMETPUIECKYIO (DYHKIIHIO

( COSY dx

Otser: 0O
3. TIpouHTErpUpylTE TPUTOHOMETPHUUCCKYIO (DYHKITUIO

OTtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUICCKYIO (YHKIIHIO

|r siny dx

OtBer: 2

5. IIpouHTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

VK-1.V.3
YK-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

OtBer: 1

Bompocsr (3agaun) ains 3aueta / mud . 3auera npeacraBieHsl B Tabmauie 16.
Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / qudd. 3auera

Kon

Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3auera

HHIWKaTOopa

Y4eOHBIM IJIAaHOM HE IPESYCMOTPEHO

MpeACTaBICHBI B TabmwmIe 17.

[lepeyenp TeM Jii KypcCOBOTO IPOEKTUPOBAHHS/BBIIIONHEHUS KypCOBOH paboThI

Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS] KyPCOBOM PabOTHI

Ne i/t

KypCOBOi1 paboThI

[IpumepHbIi IepeyeHb TeM Ui KypCOBOTO IPOESKTUPOBAHUS/BITIOIHEHHS

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

MpeCTaBICHBI B Ta0nwuie 18.

BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)I(YTOQHOfI arrecrtaliukn B BHUHAC TCCTUPOBAHHA

Tabnuna 18 — [IpumepHbIil epeyeHb BOIPOCOB AJIsl TECTOB

Ne
Kog
o/ [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB UHUKATOP
I a
TunoBo# BapuaHT TECTOB
1 cemectp
1. | Boruncnure 1) 1 YK-1.V.3
npezaen 2) 3 YK-1.3.1
 3x74+2x—7 3) 15
Lol e N D
OtBert: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
2. | Touko# pa3pbiBa 1) 6 YK-1.¥.3
byHKIIHH 2) 2 YK-1.3.1
S x—3 3) 1
- (x2 4+ 3)Inx 4) 4
SIBJIIETCA TOYKaA Ortser: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
3. | [IpousBoanas Gpynkimu | 1) 2x - 4% Ind VK-1.3.2
y =2 4% 2) 2x- 4%
paBHa 3) x-4%(2+ x) VK-1.B.1
4) x-4%(2 + xln4)
OtBert: 4)
(uactpykuums: Ilpounraiite TEKCT, BhIOEpUTE




NPaBHJIBHBIN OTBET M 3alMIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

Abcuucca sketpemyma | 1) 8 YK-1.3.2
byHKIIUH 2) 05
y=8-x+x 3) 1 YK-1.B.1
paBHa 4) -05
OTtBer: 2)
(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOCPUTE
MPABUJIBHBIN OTBET W 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
[Tpu xakux 3HaucHusax | 1) 8 YK-1.3.2
aprymeHTa (yHKIHS 2) 0,5
uMeeT 3) 1 YK-1.B.1
IKCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)
(ITpoumTaiiTe TEKCT, BEIOEPUTE MTPABUIIBLHBIC
BapHaHThI OTBETA U 3aITUIINTE APTYMEHTBI,
000CHOBBIBAIONINE BEIOOP OTBETOB)
Bbruncaure unrerpan | 1) — ——— + VK-1.V.3
[ dx ] arerox YK-1.3.1
J (1 + xDarctgix 2) 11|mftgx| 4+
3) — I, '
arctgx
1
4) oot gx N
OtBeT: 1)
(urcTpyKIws: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MTPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Boruncnure 1) 0,5 (3-8x)05(-8) VK-1.V.3
MIPOU3BOJHYIO v\-05 YK-1.3.1
(byHKLH 2) 0,5 (3-8x)™~ (8)
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)
4) -4 (3-8x)0°
Otget: 1) 4)
[Ipouuraiite TEKCT, BRIOEPUTE MPABUIbHBIC
BapUaHTHI OTBETA U 3AITUIIIATE APTyMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETOB
Borunciure 1) y =251 VK-1.3.2
IIPOM3BOJIHYIO BTOPOro | 2) v = &%
nopsiika byHKIIUU 3) v=5e"1 VK-1.B.1
_".1 = E:!.'n'—l 4) 25
OTteer: 3)

(uacTpykuus: [IpounTaiite TekcT, BeIOEpUTE
MIPaBWJIbHBIN OTBET U 3alMILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)




9. | O6patHoii pyHKLIKEH 1) v=x* YK-1.V.3
110 OTHOLICHHIO K 2) yv=— VK-1.3.1
(byIiKHHH 3) y=Inx
v =e" gBusercs .

PO 4) v =e"
OrtBer: 3)
(urctpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIONIIE BHIOOP OTBETA)

10.| IlepBas mpou3BOAHAS 1) ckopocTh 3MeHeHUsI PYHKIMHU YK-1.3.2
(GYHKIMY TIOKa3bIBacT: | 2) HampaBiicHHE QYHKIHH

3) mnpupaineHue GyHKIIHNA YK-1.B.1
4) IpUpalieHre apryMeHTa QyHKIuu

Oteer: 1)

(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE

MIPaBWJIbHBIN OTBET U 3alHILNTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

11.| Tuddepenuman 1) OTHOIICHHMIO TIPUPAICHUS PYHKIIMU K YK-1.V.3
(GyHKIIMY paBeH IIPUPALLECHHIO apTyMEHTa YK-1.3.1

2) TPOM3BEICHUIO MpHUpAIICHUS PYHKIIUK Ha
MpUpalieHne apryMeHTa

3) npou3sBeIeHHIO MPOU3BOAHOI HA
npupalieHue apryMeHTa

4) mpupalIeHUuIo apryMeHTa

OTtBer: 3)

(uactpykuus: [Ipounrtaiite TEKCT, BEIOEpUTE

MPABUIIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,

000CHOBBIBAIOIINE BHIOOP OTBETA)

12.| Beruncnure 9ncio 1) 1 YK-1.V.3
TOYEK pa3phiBa 2) 2 YK-1.3.1
byHKIMH 3) 3

__ x+72 4) 0
(x+ 3)*(x*—4)? | OTBer: 3)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPAaBUJIHHBIN OTBET W 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

13.| Beruucnure 1) 0 YK-1.3.2

npeaen 2) 9
 sin®3x 3) 3 VK-1.B.1
lim — 4) 1
OTger: 2)

14.| VpaBHeHue 1) y=2x++4 VYK-1.3.2
KacareJIbHOU K 2) y=4x+3
rpaduxy GyHKIUN 3) y=2x—75 YK-1.B.1
y=x3-2 4) y=3x—4
B €r0 TOYKE C OTBeT: 4)
abcumnccon (naCTpyKIHs: [IpounTtaiiTe TEKCT, BRIOEpUTE
Xo= 1 numeer Buj MIPaBUJIbHBIN OTBET U 3aIUIINTE APIYMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)

15.| Beruncnure 3nagenne | 1) 0 YK-1.V.3
NPOM3BOAHOM BTOporo | 2) -1 YK-1.3.1
nopsiaka GyHKIMun 3) 3




v = sinZx + 4x

| =

4) -4

B TOYKE ¥ = - OrtBer: 4)
N (uactpykuus: [Ipounrtaiite TEKCT, BEIOEpUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
16.| MHOXecTBO 1) —Zxsin3x —>cos3x+C VK-1.3.2
epBOOOPA3HBIX : 1
byHKIH 2) 3xsin3x + _cos3x +C VK-1B.1
f(x) = —xcos(3x) 3) 3151’:131—?6053;( +C
AMECT BHA 4) 3xsin3x + 9cos3x+ C
OtBer: 1) -
(maCTpyKIH: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBWJIbHBIN OTBET U 3aIHILINUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
17.| Ecu x onpeneneHHOMY 1) vlnlee j: VK-13.2
UHTETpaly s
(&% dx 2) 6 [T VK-1.B.1
J N T o
1 VEXT VX 2 dr
PUMEHHUTD 3) | 1 31ce
MOJICTAHOBKY -
x = t°, To OH mpHUMeT 4) 6 7 ra_dr“e
’ o R S
BUJT
Otgert: 4)
(uactpykuus: [Ipounraiite TEKCT, BIOEpUTE
MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)
18.| Teno nBuxercs Mo 1) 6 VK-1.V.3
3aKOHY 2) 4 YK-1.3.1
S(t)=5t*+1, Torna 3) 10
CKOpOCTh B MOMEHT 4) 15
BpeMeHu t=1 paBHa Ortser: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
19.| 3anummure VK-1.V.3
MOCJIE0BATEIBHOCTh YK-1.3.1

JEUCTBUN ITpU
peLIeHNN 3a/1a4u:

Teno nBuxkercs No
3aKOHY
S()=5t3+1(m/c), aT06BI
BBIYHCIIUTH CKOPOCTh B
MOMEHT BPEMEHHU

t=5 uac HyxHO

A) moscTaBUTh 3HaUEHUE BpeMeHU t=5uac B
YpaBHEHHUE ITepEMELICHUS

b) BIpa3uTh Bpems B CeKyHIax

B) pa3nenuth nepemerienye Ha BpeMs

I') B34Th IPOU3BOIHYIO OT HEpEMEILICHHS
J1) moicTaBUTh B ypaBHEHUE MPOU3BOAHOMN
3HAa4CHHUE BPEMEHU

Ortser:
BB/l nnu I'BJ1

(naCTpYyKIHS: [IpounTaiiTe TEKCT U YCTAHOBUTE

IIOCJIEOBATEIIHLHOCTD. JAIIUIIINTE

COOTBCTCTBYIOIIYIO MTOCIICAOBATCIIbHOCTD 6y1(B

CJIEBA HAIPaBoO)




20.| Ykaxute QyHKIHH, 1) Xu sinx YK-1.3.2

KOTOPBIE SBIISTFOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X 1 COS2X YK-1.B.1
x—=0 4) Xwusin2x

OtBeT: 1)

(uaCcTpyKIMs: [IpounTaiiTe TeKCT, BRIOCPHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

21.| Kakoe u3 HUXKe 1) oTHOIICHHE TIpHpanIeHus PYHKIIUU K YK-1.3.2
MEPEYNCIIEHHBIX MpUPALICHUIO apTyMEHTa
IIPEIIOKECHU N 2) otHOWIEHHS (DYHKIMH K TPUPALLICHUIO YK-1.B.1
omnpezenser aprymeHra
IIPOU3BOJHYIO 3) oTHOUIeHKE TIpeaena QYHKIMHA K apryMeHTy
dbyHKumMm (Koraa 4) npeaes OTHOLIEHHS MPUpPaMIeHUst GyHKIHT
npupalnieHue K MPUPAIIEHUI0 APTyMEHTA
aprymeHTta ctpemurcs k | OrBer: 4)
HYII0)? (maCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE

NPaBWIBHBII OTBET U 3aIHMIINTE APTYMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

Cucrema olleHUBaHMSI TECTOBBIX 3a/1aHUI:

1 tun) 3amaHne KOMOMHHPOBAHHOTO THIIA C BBHIOOPOM OJHOTO BEPHOI'O OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 0O0CHOBAaHMEM BbIOOpa CUMTAETCSI BEPHBIM, €CIIM MPaBUIIBHO yKa3aHa Ludpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TpU BbIOOpe oTBeTa. lloiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlLleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €ro OTCYTCTBHE —
0 Gamnos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOI'O THUIIA C BbIOOPOM HECKOJIIBKMX BapHaHTOB OTBETa M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3aHbl UGl U NPUBEIEHbl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TostHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLlIEHHBaeTcs 1 Oamiom, eciiy AOMYyIIEHbl OIUMOKU WU
OTBET OTCYTCTBYeT — 0 6auIoB.

3 tum) 3amaHue 3aKpBITOTO THIIA HA YCTAHOBJIIGHHWE COOTBETCTBUSI CUMTAETCS BEPHBIM, €CITH
YCTAQHOBJICHBI BCE COOTBETCTBHS (MO3UIMM U3 OJHOTO CTOJOIIAa BEPHO COIOCTABJIEHBI C
NO3UIUSAMH ApYyroro ctoidua). [TonHoe coBnazeHne ¢ BEpHbBIM OTBETOM OlleHUBaeTcs 1 Oaiiom,
HEBEpHBIN OTBET UJIU €ro oTcyTcTBHE — 0 OaioB

4 tumn) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHHE IOCIEIOBATEIHLHOCTH CUHUTACTCS BEPHBIM,
€ClIM TPaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh HMpp. IloaHoe coBmageHune ¢ BepHBIM
OTBETOM OlLleHHBaeTcs | 0ayioM, eciii TOMyIIeHbl OMUOKHU WK OTBET OTCYTCTBYET — () OaIoB.

5 Tumn) 3anaHue OTKPBHITOTO THMA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIHU OTBET
COBIMAZAaeT C OSTAIOHHBIM 10 COACPKAaHUIO M TONHOTe. [lpaBWIBHBIA OTBET 3a 3aJaHHe
OlLICHUBaeTCs B 3 Oasuia, eclii JOMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET MPABUIIBHBII, HO HE
HOJHBIH - 1 6as, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HENPaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCSl 3a09HON (hOPMBI
00y4YeHusI, IpeJICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Metoanueckue Marepuaibl, ONpeIETAI0INe MpoLeAYpPbI OILICHUBaHHS
WHIUKATOPOB, XapaKTEPHU3YIOMIMX dTanbl (OPMHUPOBAHHS KOMIETCHIIMH, COACpIKATCA B




JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpyHOIIUX MOPAJOK W HPOLEAYpY
IPOBE/ICHUS TEKYILEro KOHTPOJI yCIEBAEMOCTH U MPOMEXYTOYHOM aTTECTalluu 00y4aroUIuXcs
I'VAIL

11. Meroauueckue yKazaHus JUIst 00yJarOMIUXCsl 10 OCBOCHUIO IUCIUILTUHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOM JIEKIMHU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHUIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHO)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTh 3HaHus, €€ mpoOieMbl, JaeT LEJIbHOE IPEICTaBICHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

IlnanupyemMsble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyania;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOM TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTUS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATH HUX B  Pa3jIMuYHBIX
dbopmynupoBkax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA  JIEMOHCTpalUMed CIajioB U
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATHK 10 IUCLHUIIIIMHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HNnmroctpupyromuye npumepsl.

11.2. Metoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUN

[IpakTudeckoe 3aHSATUE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHM3aluu y4eOHOTO
mpoliecca, 3aKJIF0UAIOIIAsCs B BHIOJIHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOaBaTes
KOMIUIEKCa Y4EeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIBITa TBOPUYECKOMN JEATEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS I 00YUYaIOIIErocs SIBISIETCS IPUBUTHE 00yYatOIIUMCS
YMEHHI ¥ HaBBIKOB MPAKTUYECKON JIEITEIBLHOCTH MO U3YyYa€MOW TUCIUIIIINHE.

[Tnaraupyemble pe3yabTaThl MPU OCBOCHUHU O0YUYAIONTUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHue MW JeTaiu3allds 3HAaHUW TPHU PEIICHUU
KOHKPETHBIX 3a]1ay;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;



— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH HM3y4YECHUS KOHKPETHOW y4eOHOM
JUCLUIIVHBL,

— BBIpa0OTKAa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJTYYEHHBIX 3HAHUHA JUIS
BBITIOJTHEHMS 3aJJaHUI;

— CBs3aHHBIE C MOJy4€HHUEM HOBOM MH(OpMaIUK MyTEM CaMOCTOSITEIbHO BBIOpPAHHBIX
o0ecreyeHne palMoHaIbHOIO COUETaHUs KOJIJIEKTUBHOMN U MHIMBUAYAIbHON (hOpM 00ydeHusl.

@yHKIUY IPAKTUYECKUX 3aHATUH:

— TI03HaBaTeJIbHAS;

—  Ppa3sBUBaroLIas;

—  BOCIIMTAaTENIbHAs.

Ilo xapakTepy BBINOJIHAEMBIX OOYHYAIOIIMMCS 3aJaHUN IO NPAKTUUECKUM 3aHATUAM
MIOAPA3ACIIAOTCS Ha!

— O3HAaKOMMWTEJBHBIC, IPOBOAUMBIE C LEIbI0 3aKPEIUICHUS W KOHKPETH3aluu
U3Y4YEHHOT'0 TEOPETUYECKOr0 MaTepuaa;

— aHaJIUTUYECKHE, CTaBSILME CBOCH LIEJIbIO MOJy4YeHHEe HOBOM MH(OpMaIuK Ha OCHOBE
(opManTn30BaHHBIX METO/I0B;

— TBOPYECKHE, OJIXO/I0B K PEUICHUIO 3aa4.

@OopMBI OpraHU3aLMK MPAKTUYECKUX 3aHATUN:

- B UHTEpakTUBHOH Qopme (pelieHHe CUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJIEJTMPOBAHUIO PEATIbHBIX YCIOBUM, TPYIIIOBbIE TUCKYCCHH);

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

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTueckre 3aHATHS HAUMHAIOTCA C 3alMCH B OJKypHal IMpernojaBaTens
MPHUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBISICTCS TEMa MPAKTUYSCKUX 3aHATHH.

[IpenogaBaTens 4MTaeT yCIOBHE 3aJaydl M MpeajiaraeT CTyJeHTaM CaMOCTOSTEIbHO
pelINTh 3a/1a4y, UCIOJB3Ysl 3HAHUS, MOJNyUYEHHBIC CTYICHTOM Ha JieKnud. CTYIEHT, KOTOPBIN
MEPBBIM pElIni 3a7ady, BBI3BIBAETCS K JIOCKE. B ciydae ecnu CTYIEHT MNPaBUIBHO PEIINI
3a/1a4y, OH moyrydaer 5 OayuioB. Ecim cTymeHT pemiaer 3ajady ¢ MOMOIIBIO MPermoaaBaTesis, TO
nonyyaeT 4 Oamnma. 3aTeM, B KOHIIE CEMECTpPa, OILIEHKH CTYACHTOB (BKJIIOYAs OIEHKY
MOCENIAeMOCTH) TiepeBoaaTcss B OoHychl (kaduectBo) or 0 mo 5 OamnoB. DT OOHYCHI
n00aBISAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CrynmeHTaM BBITAeTCS JOMAITHEE 3aJlaHWe B BHJE 3a7ad, KOTOPhIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. MeToauueckue yKazaHus sl OOYJAIOIIUXCS O MPOXO0KACHUIO CAMOCTOATEIHHON
paboTsl

B xoze BBIMOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYUAIOIIHIiCS BBHIOTHAET paboTy 1Mo
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

st oOydvaronuxcst Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOTHEHHUST CaMOCTOSITEIBLHON pabOTHI, y 00ydaromerocss (popMUPYETCs
1eecoo0pa3Hoe TUIAHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMEHHS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3AllUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecIieynBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABHIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMNpaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIHILTNHE;



11.4. Meroauueckue yKazaHusi JUIsi OOy4aroOIIMXCS MO MPOXOXKICHHIO TEKYIIETo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIEJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreme auctaHudoHHoro oOyudenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IMPOBEPOYHbIE pabOTHl MO PEHICHUI0 3aJa4 M OAHH
TEOPETUYECKUI ompoc (IepeueHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucreMe AucTaHIMOHHOrO oOyueHust ['YAII), Ha mNpakTHYECKUX 3aHATUAX HPOBOIATCS
IIPOBEPOUHbIE PabOTHI IO pazjiesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KAaK Ha LIeJ0e
3aHsTHE, TaK U Ha €ro 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YyUUTBIBATHCS IPHU NPOBEACHUU
IPOMEXYTOYHOU aTTecTaliy (IIPU UCTIIOIH30BAHUU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oajulax, W3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ynbTar).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOUIMXCS MO MPOXOXKIECHUIO MPOMEKYTOUHON
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTalsi  OOyYarOUIUXCs  IpEeAycCMaTpuUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00Y4YEeHUS MO AUCHUIUIMHE. DK3aMeH — (opma
OIICHKM 3HAHUH, MOJIYYCHHBIX 00YYarOIIMMCSl B MPOIECCe M3YUYEHHUs BCEH JAMCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENBHOW pPa0OThI, CHOCOOHOCTH MPUMEHSATh HUX Ui pPELICHUS
MPaKTUYECKHUX 3a]ad. DK3aMeH, Kak MPaBujIo, IPOBOJUTCS B TIEPHUO/] IK3AMEHAIIMOHHONW CECCUU
U 3aBEpIIAeTCs AaTTEeCTAI[MOHHON OIEHKON «OTIMYHO», «XOPOIIOY», «YyIOBIETBOPUTEILHOY,
«HEYJIOBJICTBOPUTEILHO.



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




