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AHHOTaUs

Huctunnmaa «MaTtemaTtuka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MporpaMMy OakajgaBpuara 1Mo HaIpaBICHUIO MOATOTOBKHU/
crenuaibHocTd 38.03.02 «MeHemHKMEHT» HaNpaBICHHOCTH «YTIIPaBJICHUE YEIOBEUECKUMU
pecypcammy. JuciuruimHa peanusyercs kadeapoit «Nely.

JuciunauHa HareneHa Ha popMUpOBaHUE y BBITYCKHUKA CIEAYIOMUX KOMIIETEHIIUMN:

YK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTHUYECKUH aHAINU3 U CHHTE3 WH(pOpMAINH,
MIPUMEHATHh CUCTEMHBIN TTOJAXO/ JIJISl PEIICHUsI ITOCTABJICHHBIX 33129

YK-2 «CrnocobeH ompenensTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM M BBIOMPATH
ONTUMAJIBHBIE CTIOCOOBI MX PEIICHUS, UCXOAS U3 JCUCTBYIOIIMX MPABOBBIX HOPM, UMEIOIINUXCS
PECYPCOB U OTPAHUYECHUI

CoaepxaHve  AMCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BOIPOCOB,  CBSI3aHHBIX  C

muddepeHIMaTbHBIM U UHTETPAIbHBIM UCUUCIICHUEM, TEOPUEH MTPeIeoB.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cienyromue (QopMbl OpraHu3aluu
y4eOHOTO TpolLecca: JeKyuu, NpaKmuyeckue 3aHAmus, CamMoCmosmenvhas paboma
obyuarowe2ocs.

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

OO6miast TpyAOEMKOCTh OCBOCHHS AMCIUIUIMHBI COCTaBJsieT 4 3a4eTHBIX €AUHUIbI, 144
yaca.

S3bIK 00yUYEHUS IO TUCIIMILTUHE «PYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHUS 11O JUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

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

— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (DOPMYJIUPOBATH M PEIIATh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

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

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCIUILTNHE, 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 KOMIETEHIMI U UHAMKATOPOB UX JTOCTHKEHUS

Kon n
Kareropus (rpymnmna) Kon u HanMeHoBaHMe HHIMKATOpA
HAaUMEHOBaHUE
KOMIIETEHIIUU JOCTUKEHUS] KOMIIETEHIIUU
KOMIIETEHIIUU
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
OCYIIECTBIISATh MOJIX0J1a /ISl PELIEHUS IOCTaBICHHbIX 3a/1a4
nouck, kpurndeckuil | YK-1.Y.2 ymers ocymecTBisaTh
aQHAJIU3 U CUHTE3 KPUTHUYECKUM aHaIU3 U CUHTE3
Y HUBEpCATLHEIE uH(popMaluu uH(pOpMaLIU, TOTYYECHHON U3 Pa3HBIX
KOMIIETEHIINN PMAHHL, PMAtlH, i p
IPUMEHSITh MCTOYHUKOB, JIJIsl PELLIEHUSI IOCTaBIEHHbIX
CUCTEMHBIN MOAX0J | 33434
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
IIOCTABJIEHHBIX 337a4 | MOAXO0/A Ul PEIICHUs IOCTABIEHHBIX 3a1a4
VK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS JJIS PELIEHUS MOCTaBICHHbIX
VYK-2 Cnocoben P p
ONPEEIATh K Janat
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3aJ1a4 B paMKax .
. MOCTaBJIEHHON LM U (POPMYJINPOBATH
MIOCTaBJIEHHOW LIEH
3aJ]au, KOTOpPbIe HEOOXOMMO PEIINUTh IS
U BBIOMpAThH
€€ IOCTH)KEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIe VYK-2.V.3 ymeTs BbABUTATh
CHOCOOBI X . .
KOMIIETEHIIUU aJIbTepHaTUBHbIE BAPUAHTHI IEHCTBUH C
peleHus, UCXOs U3
. LeJIbI0 BEIOOpA ONTHUMAJIbHBIX CIIOCOOOB
JENCTBYIOINX
pelIeHus 3a1a4, B TOM YHUCJIe C TTOMOIIBIO
IIPABOBBIX HOPM,
S — U(POBBIX CPENICTB
CCYDCOB 1 VK-2.B.2 BnaneTs HaBbIKaMH BbIOOpa
peeyb . ONTUMAJILHOTO CIIOoco0a pereHus 3a1au ¢
OrpaHUYEHU .
Y4€TOM MMEIOIIUXCS YCIOBUM, PECYpPCOB U
OTpaHUYECHUN

2. Mecro nucuumianHsl B cTpykType OI1
JucuunimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIAEHTAMH MpH
U3yYEHHH B BBICHICH MIKOJIE KAKHUX -TMOO0 TUCIMIUIMH.
3HaHMs, TIONyYEHHbIE TPU HU3YUYEHUU MaTepuana JaHHOW JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U UCIIOJIb3YIOTCS MTPU U3YYEHUU APYTUX JUCLUILINH!
Marematuka. Teopusi BEpOSTHOCTEM M MaTEMATHYECKasi CTATUCTHUKA

3. O0BeM u TPYyIOEMKOCTh TUCIIUILTAHBI




JlanHbpie 00 oOmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHHIUINHE (M pacHpeieIeHue 3TOH TPYT0EMKOCTH 110 CEMECTPaM ) IPEICTABICHBI B

Tabuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTb 1o

Bun yueGHO# paboThI Bceero cemMecTpam
Nel
1 2 3

Oowan mpyooemKocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoi no02omoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 68 68
B TOM YHCJIE:

nexmu (JI), (gac) 34 34

I(IpaK)TquCKHe/ceMHHapCKI/Ie sansarus  (113), 34 34

qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
CamocmoamenvHnas paboma, Bcero (4ac) 22 22
Buo npomesicymounoit ammecmayuu’ 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.
DK3.*%*)

4. ConepxaHue JUCITUTUTIHBI

4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMbl TUCIUTIITUHBI U UX TPYAOEMKOCTH IPUBEACHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Pasnenbl, TeMbI JUCIIUITIMHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (uac) (gac) | (4ac)
Cemectp 1

Paznen 1. Teopus npenenon 6 8 8
Pasnen 2. luddepeninaibHOe HCYUCICHUES 12 12 7
Pazgen 3. MHTerpanbHOe UCUUCTICHUE 16 12 7
Htoro B cemecTpe 34 34 22
HTtoro 34 34 0 0 22

HpaKTI/I‘-ICCKEUI MMOATOTOBKA  3aKJIIO4YaCcTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHHUU

00yJaronuMucs

ONpeAeNeHHbIX  TPYIOBBIX  (PYHKIMH,  CBSI3aHHBIX C  Oymaymiei

HpO(I)CCCHOHaHBHOﬁ JACATCIIBHOCTBIO.

4.2. CopneprkaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHH.
ConeprxaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabIuIe 4.

Ta6m/1ua 4 — COI[C PKaHUC Ppa3[ICJIOB U TCM JICKHMOHHOI'O UKJId

Howmep pa3znena

HazBanue u COACPIKAHUC PAa3CIIOB U TEM JICKIITUOHHBIX 3aHATHHI

Tema 1.1. OcHOBHBIE 3NIeMeHTapHbIe QYHKIMH. YNCIOBBIE MHOKECTBA.
(2gac)

Tewma 1.2. Ilpenen dyHKIMH P HEOTPAHUYECHHOM POCTE apTryMEHTA.




TeopeMsl o nipegenax. (2 yaca)

npezensl (2 yaca)

Tema 1.3. Ilpenen ¢ynkuuu B Touke. HempepblBHOCTH. 3aMeyaTellbHBIC

Tema 2.1. Onpenenenue npous3BoAHo. Ee reomerpuueckuii u
MEXaHWYECKHU cMbIC. Tabmuia mporu3BOIHBIX, YacTh 1. (2 yaca)

Tewma 2.2. IIpaBuna nuddepeniupoBanus. [IponsBoaHas CloXHOMU
¢byHKIMH, TPpOU3BOAHAsA 00paTHON GyHKIMHU. Tabauia mpon3BOIHBIX,
yacTh 2 (2 yaca).

Tema 2.3. IIpou3BoiHbIC BBICIIMX MOPAIKOB. Teopemsbl 0
muddepeHmpyemMbix QyHKIuUAX. (2 yaca)

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

Tema 2.5. luddepenuman ¢pynkuuun nepsoro nopsiaka. Auddepenunanst
BBICIIUX MOPSAIKOB. (2 yaca)

Tewma 2.6. MccnenoBanue GyHKIUI C TOMOIIIBIO MPOU3BOAHBIX (2 yaca)

HEONpeIeNIEHHOTo nHTerpaa (2 yaca)

Tewma 3.1. IlepBooOpa3znas. Heonpenenennsiii unterpan. CBoicTBa

Tewma 3.2. Tabnuma uaTerpanoB. MeTo ] 3aHECEHHSI IO 3HAK

muddepennmana. Meron 3aMeHBI IEPEeMEHHON HHTETpUpoBaHus (2 yaca)

Tema 3.3. MHTerpupoBanue no yactsaM. MiHTerpupoBanue palnoHaaIbHbIX
BBIpa)KCHHH. (2 Jaca)

Tewma 3.4. IaTerppoBaHre TPUTOHOMETPHUECKUX BBIpOXKCHUH (2 yaca)

Tema 3.5. Onpenenennsiii unrerpan. OnpeneneHue U cBoicTaa. (2 yaca)

Tewma 3.6. aTerpan ¢ nepeMeHHbIM BepxHUM Tipenenom. Gopmyna
Hrrotona- Jleit6nuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpaIIHI (2 Yaca)

Tema 3.8. Ilpunoxenus onpeaeseHHOro HHTerpana (2 Jaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS

TeMbl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHLI B Ta6J'II/ILIC 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux
Ne
Tpynoem | mpakTuue
Ne Templ mpakTH4eCKuX @OpMBI IPAKTUYECKUX N paszaena
o N -KOCTb, CKOI
n/m 3aHITUH 3aHITUH JMCIIHI-
(vac) | moAroToB
JIMHEI
KH, (4ac)
Cemectp 1
[Ipenenst
panroHaIbHBIX
1 | BelpaxkeHuii Ha Pemenue 3amau 4 1
OCCKOHEYHOCTH U B
TOYKE.
DKBUBaJCHTHBIE
2 OECKOHEYHO MaJIbIE. Pemenue 3amag 4 1
Yucno e.
3 [Tpon3BoHbBIE. Pemenue 3amag 4 2




[IpaBuiia

Qg epeHIMpoBaHUs

[IpousBogHas CIOKHON

byHKIIUN

Pemenune 3anau

Tabnuynoe
WHTETPUPOBAHUE

Pemenune 3anau

Burecenue o 3Hak
muddepeHmmana

Pentenue 3anau

3aMeHa epeMEHHOM.

WHTerpupoBanue 1o
4acTAM

Pemenune 3anau

WHuTterpupoBanue
palOHaIbHBIX

byHKUIMMA

Penrenue 3anau

Bceero: 34

4.4. JlabopatopHble 3aHATUS

Tewmbl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.

Tabmuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYIOEMKOCTb

Ne
/o

HaumenoBanue nabopatopHbix padboT

TpynoemMkocTsb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszaena
JUCILAIT

JINHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHKe/ BHIIOTHEHHE KYPCOBOM pabOThHI
VY4eOHBIM MJIaHOM HE MPEayCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh IIPUBEEHBI B TadIuUIE 7.

Tabnuna 7 — Bunbsl caMmocTosTenbHON paboThI M €€ TPYAOEMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeoOpeTHYecKoro Marepuasia
9 9
nquciuminael (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 7 7
ycneBaemoctH (TKY)
Jomamnee 3aganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
[ToaroToBka K MpoOMEKYTOUHOM 10 10




arrectaruu (I1A)

Bcero: 22 22

N Bcero, | Cemectp 1,
Bua camocrositenbHOM paboThI

qac qac

1 2 3
W3ydeHue TeopeTHUecKoro MmaTepuania 5 5
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5

ycneBaemoctu (TKY)

Jowmamnee 3ananue (J13) 5 5

KonTponbubie paboTel 3a04uHNKOB (KP3)

IToaroroBka K MpoOMeEXyTOUHOU

arrectanuu (I1A) ! !

Bcero: 22 22

5. IlepeyeHn y4eOHO-METOAMYECKOTO O0SCIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIBI JIII CAMOCTOSITEIIBHONH PabOThl OOYJArOIIUXCS YKa3aHbI B
. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUI

Mudp/ bubnuorpaduueckas ccpiika Komunuectso
URL anpec 9K3EMILISIPOB B
oubnanoreke
(kpome
AIIEKTPOHHBIX
HK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 MHTETpalibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpu, - 1996. - 416 c.
517 [Muckynos H.C. lnuddhepennmansnoe u 145
1134 UHTErpajbHOE HCUUCIIeHne: yueoHoe nocodue. T. 2/
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennuanpaoe u 237
1134 UHTErpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JJ1s1 CTyAeHTOB BTy30B M.: MuTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHUK 33124 110 KypCy 165
b50 MaTeMaTHYeCKOTo aHanu3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3j., nepepad. - CI16.: [Tpodeccus,
2005. - 432 c.
517 Bricmas matemartuka. Pser: yaebnoe mocodue / HO. 167
I'96 A. I'ycman, C. I1. ITombiTkuH, A. O. CmupHoB; C.-
ITerep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHS. -




CII6. : Uzn-Bo I'VAIL, 2015. - 77 c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBbI MAaTEMaTHYECKOTO 3BC Jlanb
com/book/65055 | anamu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlanb, 2015.- 448c.
https://e.lanbook. | ®uxrtenromnbr I'.M. OCHOBBI MATEMATUYECKOTO 9BC Jlanp
com/book/411 | ananuza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
JIanb, 2008. - 464c.
https://e.lanbook. | CoopHuKk 3a1a4 MO0 MaTeMaTHYECKOMY aHAIN3y. ToM 3BC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBaoCTh. JuddepeHupyeMocTsb
/ JIJ. KynpsiBues [u ap.]. - MockBa : ®u3matiur,
2010. — 496 c.
COopHHK 3a/1a4 110 MaTEeMaTHYEeCKOMY aHaiu3y. Tom OBbC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psaapr: yueb. mocoodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannuu K.B. Maremarudeckuii 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.®. Kpatkuii Kypc MaTreMaTu4ecKoro 3bC Jlanb
om/book/2660 | ananuza./ A.®. bepmant, U.I". Apamanosuu. - CII06.:
JIanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekuuu 1o MaTeMaTHYECKOMY aHAIU3Y. - ObC Jlanb
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3noouna C.B. Maremarnyeckuil aHaau3 B 3a1a4ax U OBC Jlaus
om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. [Tocurenbckasi.
- M. : ®usmaraut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtrnueckuii ananus. / E. B. 3bC Jlanb
com/book/147557 | Bypkosa, O. A. Ulymepuna. - KpacHosipck: Cudl'yY
nM. akagemuka M. @. Pemernéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makaposa M.B. Jluddepennmansabie 100
ypaBHeHus: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
i depeHIanbHbIX YpaBHEHUH TS pEIICHUS
NPUKIAIHBIX 3a7a4: yuebd.-MeTo 1. mocodue/ M.B.
Maxkapoga, C.I1. ITombrtkun. —CII6.: T'YAII, 2021.-
45c.
https://e.lanbook. | Aragonos, C.A. luddepennuanpubie ypaBHeHHS / OBC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Myparosa. —
MI'TY um. H.D. baymana, 2004. (Cep. MaremaTtuka
B TeXHUYEeCKOM yHUBepcurere; Boin. VII).
https://e.lanbook. | JXKab6xo, A. I1. [luddepenunanbapie ypaBHEHHS U OBC Jlanb
com/book/211928 | ycroitunBocTh: yueOnuk / A. I1. XKabko, E. 1.
Kotuna, O. H. YUnxoBa. — Cankr-IlerepOypr: Jlans,
2022. — 320 c.
7. TlepedeHb 3JIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn « IHTepHEeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIIMOHHO-
TEICKOMMYHHUKAIIMOHHONW ceTh «VHTepHeT», HEOOXOAMMBIX [UIi OCBOCHHUS JUCIMIUIAHBI

npuBezieH B Tabnuue 9.
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Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpA30BATEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTHUECKUI OPTaT
http://mathhelpplanet.com/ Marematnueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlaub»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYECHHS, HCHOIB3YeMOT0 NpPHU OCYIIECTBICHUU
00pa3oBaTeNILHOTO MpoIecca [0 JUCIUILIHHE.
[Tepeuens ncmosp3yeMoro NporpaMMHOTO oOecnieueHns npeacTasieH B Tadbmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne /a HanmenoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. IlepeucHb UH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX npu
OCYILECTBIICHIMH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabymue 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabnuuel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHOW 4acTH Howmep aynuropun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

JleximoHHas ayIUTOPUS

AynuTopus U IPaKTUYECKUX 3aHATUI

10. OueHouHbIe cpeCcTBa ISl IPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CocTaB OIIEGHOYHBIX CPEIACTBJISA TPOBEACHHS IMPOMEKYTOYHOH aTTeCcTaluu
oOyJaronuxcs Mo AUCHUIUINHE IPUBEACH B Tabnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IIPOBEACHUS TPOMEKYTOUHOH aTTeCTaIluu

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OIICHOYHBIX CPCIACTB

DK3amMeH CnHcok BONPOCOB K IK3aMEHY;
TecTsl.



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

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(OPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— o0OyJaromuicss TIyOOKO M BCECTOPOHHE YCBOHWJI IPOrPaMMHBIH
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHYECKOM
JESITSIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHas, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOMH CIIeIMaTN3NPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0ydJaromuiicss He YyCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— WCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM PUMEHEHNUHN 3HAHHI;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKEHUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJIICTBOPUTECIILHO
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH WHBIE MAaTEPHUATIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kon
[Tepeuens BompocoB (3a7au) A SK3aMeHa
1/ WHJIUKATOpa
Cemectp Nel
1. | Ipenen pynkuuu. Beruncienue npenesnos. VK-1.¥.2

1. Beruucnuts npegen lim ————

¥—+po X +2x—8

OTtBet: 3




2. Berumcmats npezen lim :\_—_

=3 &XT —/XTa

Otser: 8/5

. 3" —dx—
3. Bprumcauts npegen lim ———
x—oo &X7 TaX—a

Otser: 3/2
x"+x+6

4. Beruucnuts npegen lim ————

x—3 Ix~—Bx—3

Ortser: - 5/7

5. Bbaucnuts npeaen lim —

x—pa  OX IX

OTBeT: 0€CKOHEYHOCTH

[E]

- -

6. Bbruucnuts npexen lim ———

== TK 2x+8

Ortger: -3/6 = -1/2

7. Boruucourts npegen lim =

X~ 00

3

o= T '
X FRTY

2x~+h5x—12

OTBeT: 0€CKOHEYHOCTH

8. Brrumcauts npemen lim —

x—2 x-+Ix—8

Otser: 7/6

9. Bbraucnuts npeaen lim ——

x—oa N —7x+12

OTBeT: 0€CKOHEYHOCTH

10. Boruucnuts npegen lim ———

Oteer: 8/5

Kakue u3 MMPEACTABJIICHHBIX HUKC MMPEACIIOB MOT'YT OBITh BEIYUCIICHEI

METOJIOM JIEJIEHUsI Ha OOJIBIIYIO CTETIEHb IEPEMEHHbIX ?

. 3x“—5x
a) lim——
x—0 x°+2x

b) lim =t _:\_E

c)

d)

3 2
. x —2x"—x+12
e) lim ———

x—oo  IX“—Tx+2

Otsert: a), C), €)

VK-1.B.2

Kakas ¢yHK1Ms Ha3bIBaeTCsl HEMIPEPHIBHOM B TOUKE Xo?
OtBer: ®ynkuus f(X) Ha3pIBaeTCsl HeMPEPHIBHOW B TOYKE X0, €CJIH
OHA ONpe/eIeHA B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U

lim £(x) = f(x,)

VK-1.B.2

Uemy paBHa cymMMa KOHEYHOTO YHCIlia OECKOHEYHO MaNbIX (pyHKIIHN?
OtBer: CyMMa KOHEYHOT0 YHCJI1a 0€CKOHEYHO MAJIbIX GyHKUmMil —

VK-1.B.2




3T0 QPYHKIMSA 0ECKOHEYHO MaJiasi

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

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

YK-1.B.2

Otgert: 4)
1) BBIYHCIIHTE NPOU3BONHYIO QYHKIMH V = x~ + 4%

Otser: 2x + 4% [n4

2) Bepno nu yrBepkacHue: «I[Ipou3BogHas CyMMBI IBYX
maddepeHIpyemMbIx QyHKINI paBHA CyMMe IIPOU3BOIHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpyiTe.

OTtBer:
IIpaBuna nud¢epeHupoBaHUs MOTYT ObITh 3alIUCAHBI:

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

N

. (U)EV(X))'=u' (X):V'(X)

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

[ o

w

®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymMmmbI 1ByX

aupdepenunpyeMbix GyHKUHA paBHA CyMMe NPOU3BOAHBIX ITHX
GyHKIM».

YK-1.B.2

1) BerunciuTe MpOM3BOAHYIO QyHKIMK ¥ = ¥~ - 4°

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

2) Bepno mu yrBepxkaceHue: «I[Ipon3BoaHas NpoU3BEICHUS IBYX

g depeHnpyeMbIX GyHKINN paBHA MIPOU3BEACHUIO TPOU3BOIHBIX

TUX QyHKUUI». OTBET apryMeHTUpYiiTe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBunia nud¢epeHnpoBaHust MOTYT OBITH 3alIM CAHbI:
1. (C-u(x))'=C-u'(x)

N

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

| f e 1 Lad—ulx)vix

4. () Zulel

w

®opmyaa Ne3 —3t10 GopmyJia AJis1 BBIYMCIEHUS MPOU3BOIHOI
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKIHI, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEPKICHHHU TEKCTY.

YK-1.B.2

Haiinute popmyny ¢ ommnlOkoil. ApryMEeHTHpPYHUTE CBOM OTBET.

VK-1.B.2




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

aal x= . u '| wl w

OtBer: omuoOka B popmyJie Ne3. 1o npaBuny quddepeHunupoBanus

npousBeaeHus AByX AupdepeHunpyembix GyHKIUN MIPOU3BOAHAS

NMPoU3BeeHUsI BbIUncaseTcs no gopmy.ie:
(u(x)-v(x))"=u’(x)-v(X)+u(x)-v'(x)

[Ipaewia quddepennupoanus. [Ipon3BoaHas CIOXKHON (YHKIUH.
3amanue 1.
1) Haitnure npousBoaHyto pyHKINN

v =5cos(7+8x) + V7x—8

OTtBer:
3

7 _3

—40sin(7 + 8x) + n (7x—8) ¢+

2) HazoBuTe kakoe-11u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CHyHTE Balll BHIOOD.

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYammee 00J1b110il Hadop
MaTeMaTu4ecKuX GyHKIHUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOXKIEHUEM.

3anganue 2.

1) Haiiaute npou3BoIHYIO (YHKIIMH
y = 5cos(5+ 2x) #In(5x— 2)
OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2Zx) * >

5x—-2

2) HazoBute kakoe-nu6o uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust faHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIBIOTEPHOM
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 3.
1) Haiimute mpou3BoIHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)

OTtBeT:

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
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

—24

S
cos” [(7T+4x

eIn(7x— 4) + 6tg(7 + 4x) * ;—_4

(In(7x— 4))?
2) HazoBwute kakoe-1u00 1U(ppoBOe CPEACTBO, MPUMEHHUMOE IS
peuieHus qaHHou 3aqadn. OO0CHYHTE BaIll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbIe MOTYT ObITh IPUMEHEHbI
JUIsl pelieHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecriedueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTUu4ecKuX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YAJbHBIM CONPOBOKIECHHEM.

Samanue 4.

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

1
£ (—24)cos(7 + 4x)
2,/2 —6s5in(7 + 4x)
2) HazoBute kakoe-nu60 uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3aaaun. OGOCHYWTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIsl pelieHus JaHHoi 3aaaun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0UYamwmiee 00J1b110ii Hadop
MaTeMaTHYeCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajredpbl, OpUEHTHPOBAHHYIO HA MOAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 5.
1) Haiiaute nmpou3BoIHYIO (GYHKIIMH

v = 5cos(3 +4x) + log,(3x— 4)

Orser:

3

(3x— 4)In4
2) Hazoure kakoe-m160 nuppoBoe CpeAcTBO, IPUMEHUMOE IS
peleHus faHHoM 3anaun. O6ocHYyiiTe Bai BEIOOP.

—20sin(3 +4x) +

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JJIS pellleHus JaHHoi 3a1aun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneuyeHue, BKJIOYamee 00J1b110il Hadop
MareMaTu4eckKux GyHKUM B TOM YHCJIe CUCTEMY KOMIIbIOTEPHO
ajiredpbl, OPMEHTUPOBAHHYI0 HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

[IpoBepbTe SABIAETCS M BBIpAKEHUE VK-1.B.2
& (—24)cos(7 + 4x)

2,/2—6Bgin(T+4

NPOU3BOIHOM QpyHKIMHU v = /2 — 6sin(7 + 4x) ? OTBET 00OCHYMHTE.
OTBeT: BbIpa:keHHe ABJISETCS MPOU3BOIHOM 1151 PYHKIMHU, YTOOBI
3TO0 000CHOBATHh MOKHO B3SITh IPOM3BOIHYI0 OT



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

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

HHTErpaJ

! .

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

11.

3anumuTe ypaBHEHHE KacaTelbHol K rpaduky GyHkmun y=x3- 2
B €ro TOYKe ¢ adcmuccon Xo= 1
OrBer: y=3x-4

VK-1.B.2

12.

B kaxoii TOuKe ypaBHEHHE KacaTebHOM K rpaduky GpyHKIUH y=X° -2
nMeet Bua y=3x-4

OtBer: Xo=1

3amada MOKeET OBITh perieHa 1Byms criocodbamu. O0ocHyiTe 00a
crioco0a pereHusl.

Otser: IlepBblii c10co0 OCHOBAH HA ONpeAeICHNH KacaTeJIbHON K
rpaduxy pyHKUMH — ITO o0masi Touka rpadpuka GyHKUMU U

NPSAMOI, IBJISIOIIEHCH KACATEJIbHOM, T.e. HY’)KHO PeIIUTh CUCTEMY
Ly =x3-2
aBHEHMH |-
P y=3x—4
IIpu BTOPOM cnioco0e penieHusi, HeOOX0AUMO CPABHHUTH 0011Iee

ypaBHeHHe KacaTeJabHoil ¥ = y(x,) + ¥ ‘(XU.:I (x— x5) my=3x-4

VK-1.B.2

13.

ITycts B Touke (Xo, Yo) mepecekarorcs ase kpusbie Y=f(X) u y=g(x). Ooe
byukun Y=f(X) u y=g(X) ©MeroT Mpou3BOAHbIE B TOUKE (X0, Yo). Uemy
paBeH yroj MeXJy KpUBBIMU?
OtBer: Yriom ¢ mexkay kpubiMu Y=f(X) m y=g(X) B Touke (Xo, Yo)
HA3BIBAETCS YIoJI MEKAY KACaTeIbHBIMH K MPSAMBbIM,

g lxg ) —F (xp

NMPOBEJACHHBIMH B TOYKe (X0, Yo) H tg(e) = 1+F (xg )’ (g

VK-1.3.2

14.

[TycTh monokeHue TOYKH NMpu e€ ABUKEHUU 3a1aércs GyHkueit S=S(t),
rae t — BpeMsi. YeMy paBHa CKOPOCTh TOYKHU? BrImuinmTe HOMep BEPHOTO
YTBEPIKICHHSI.

a) CkopocTh TOYKH paBHA NPOM3BOIHON (pyHKIN S(t)

a) CKOpOCTh TOUKH paBHA BTOPOU MPon3BOAHON (yHKImH S(t)

b) Ckopocts Touku paBHa quddepenimany Gynxmun S(t)

OrBer: a)

OIIK-1.3.1

15.

[MTycte ¢pynknus y = f(x) 3agana Ha uatepBaie (a, b). Hazoure ycnoBue
yObiBaHus GyHknuu y = f(x) Ha unTepsae (a, b).

OtBet: Ecin npousBognas pynkuuu y = f(X) orpunarenbHa 1jas
BCEX X U3 HHTepBaJja (3, b), To pyHKuus yobIBaeT Ha 3TOM
HHTEpBaJIe.

YK-1.3.2

16.

IMycts Gynknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBute ycnosue
BBINMYKJIOCTH BBepX (yHKIMHK y = f(X) Ha uHTepBaje (a, b).
OtBet: Eciin Bropasit npousBoaHas pynkuuu y = f(x) orpunarenbHa

YK-1.3.2




JJI BCEX X M3 HHTepBaJia (a, b), To pyHKIMs BHIMYK/1a BBEPX HA
3TOM MHTEpBaJe.

17.

ITycts Gpynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBINYKIOCTH BHU3) QyHKIMHK y = f(X) Ha mHTEpBaje (a, b).
OrtBer: Eciamn BTopasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEILHA JUIS BCeX X M3 HHTepBaJa (a, b), To pynkuus
BOTHYTA (BBINYKJIa BHU3) HA 3TOM HHTEpPBAaJIe.

VK-1.3.2

18.

[Tycts nuddepenuupyemas pynkuus y = f(X) 3ajana Ha UHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas pyHkuum y
= f(x) paBHa Hy10. Kakux JaHHBIX HE XBaTaeT, YTOOBI YTBEPXKAATh, YTO
B TOU TOYKE (DYHKIUS UMEET MAaKCHMYM?

OtBer: B Toukax 3kcTpeMyMa Ha HHTepBaJie (4, D) nmpousBoaHas
dyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOYKA
MOKeT OBbITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pyakuun. [[s Toro, 4Todbl B TOUKE ObLIT MAKCHUMYM,
Npou3BoaAHAas (PYHKIMH J0KHA MEHSITh 3HAK C IUIIOCA HA MUHYC.

VK-2.B.2

19.

Kakas npsmMas auHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKIMH
y=f(x)?

Otger: [IpaMasi IMHMA M HA3BIBAETCH ACUMNTOTOH rpaduka
¢ynxuuu y=f(x), ecaiu paccrosinue d or Touku M, Jexkamieil Ha I TOM
rpajuke, 10 NPSIMOIi M CTPeMHUTCS K HYJII0 IPU HEOTPAHUYEHHOM
yAaJIeHUH ITOif TOUKHU MO rpauKy OT Ha4YaIa KOOPAUHAT B
0eCKOHEYHOCTb.

YK-1.3.2

20.

BepHo JIA, YTO BBIPAKCHHUC

1n

xz+4+5

L b

—_—

SBnstercst petenneM [ (5x® — 2x* 4+ v x 3
TpuBeuTe NBa CIIOCO6A PENIEHHS.
OTEeT: BhIpaXkeHHE

5
5 Z
5.4_2,3
4 3

J (5x% —2x" + {?jdx

dx ? OtBeT 0OOCHYITE.

L

i =
toxt+ 5 siBJIsieTCS peleHneM

JIJ1s1 0TBETA HA 3TOT BONMPOC MOKHO B3ATH HHTErPaJI
i . = 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*—=—x"+-xT+C
= 3 5
, 5

it -2 +5 -3T0 o1HO U3 pemennii npu C=5.

5B o4 2
T.€. —x ——Xx
4 3

Bropoii BapuanT E)emenml: B3fITh IPOM3BOJHYIO OT
5 2
542,32
4 3

=
dynkmun  5x° —2x” + Vx? | sHaunMT BHIpaKeHHe
5

Z =
+oaz+ 5, MPOM3BO/IHASI PABHA NOAMHTETrPAJIbLHOM

5 . -
;x“ - Exg +-x7+5  SIBISETCS PeIIeHHeM HHTETpaa.

VYK-1.B.2

21.

1. Beluucnurth HeONpeAeIEHHBIN NHTETpaL:

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




o

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
N
= 3

b n

x4+ C

LIS

2. BvrunciauThs HeonpeneaEHHBIN HHTETPAT:

i

J (Vx?+3x3 -5

4:_3]|d;(
Vi
OTtBerT:

3 3 L

—x3 + E;r“ —20x++C

5

3. BbraucnauTs HeonpenenEHHbII HHTErpa:

-

J iV,

E‘f.
OTBeT:

3 8 671

—x3i+—x6+C

8 7

4. BbluncnuTh HeolpeaeaEHHbIA HHTETpall:

Yelx

P T ¥ -
X — vVx-©
J x3

OTtBeT:

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

5. BbluncauTh HeomnpeenEHHbIN HHTErpall:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTobl MHTETPUPOBAHUS: METO/I BHECEHHUS O] 3HaK nuddepeHuana

Y METOJ1 3aMEHBI IEPEMEHHON NHTErPUPOBAHUSI.

1. BribGepuTe METOJ UHTETPUPOBAHMS U BHIYUCIUTE UHTErPal.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:

J“ 2xdx
YVt L3
OTtBeT:
2Jx2+3+C
MO)KeT 6I)ITI) le/[MeHeH KaK ME€TOJA BHECECHUH 110/ 3BHAK

Au(ppepeHnnana TaK U MeTOJ 3aMeHbI IIepeMeHH O
HHTErpUpOBaHMusl.

2. Bribepurte MeTO HHTETPUPOBAHUS M BHIUMCIINTE UHTETPAI.

VK-2.B.2
YK-1.¥.2




VYKaxuTe Kakoll METO1 MHTETPUPOBAHUS TPUMEHSIIH:

M dxdx
J x*4+1
OTtBeT:
2arctg(x®)+ C
MoaxeT ObITH IPUMEHEH KAK MeTO0/l BHECEHUS IO/ 3HAK

AU(ppepeHnnana TaK U MeTO/ 3aMeHbI IlepeMeHH O
HHTErPUPOBAHMNS.

3. Bribepure MeTO MHTETPUPOBAHUS M BHIUMCINTE UHTETPAIL.
VYKaKuTe KakO! METOJ HHTErPUPOBAHUS IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 .
—;cﬂs[x“ +3)+cC

=

MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMEeHH O
HHTErPUPOBAHUS.

4. BsibepuTe METOA HHTETPUPOBAHUS U BHIUMCIUTE UHTETpaJl.
VYKaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

dx
J Vxcos?(Vx)
OTtBeT:
2tg(Vx)+C
Mo:keT ObITH MPUMEHEH METO 3aMeHbI MepeMeHHOi
HHTErpUpPOBAHUS.

5. BriGepurte MeTO MHTETPUPOBAHUS M BBIYMCINTE HHTETPAIL.
VYKaKuTe Kakoi MEeTO] UHTEIPUPOBAHUS TPUMEHSLITH:
OTtBeT:

[ dx
v
—2ln|4 — x| + ¢

Mo:xer OBITH IPUMEHEH METO/I 3aMEHbI IlepeMeHHOM
HHTErpUPOBaHUS.

23.

Samanue 1.

1) BLI‘-II/ICJ'II/ITB, IMPUMCHUB MCTOA UHTCTPUPOBAHUS 11O HaCTAM:

J X ¥ cosxdx

OtBer: xsinx + cosx + C
2) HazoBute Kakoe-mub0 I1M(POBOE CPEICTBO, MPUMEHHMOE ISt
penieHus qaHHou 3agaun. OO0CHYITE Balll BHIOOP.

Otser:
K uudpoBsiM cpencTtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemieHust naHHoOl 3amayu  otHocuTcs Wolfram Mathematica-

VK-2.V.1
YK-2.¥.3




nporpaMMHoe o0ecnedeHue, BKJKOYawinee O00JbmIOH HaOop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

Oreer: (x +1)je* —e* + C
2) HasoBure Kakoe-a1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peurenus qaHHou 3agadn. OO0CHYITE Balll BEIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITh NMPUMEHEHBI IS
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.
3aganue 3.

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

Otser: 0,5x (Inx—0,5) + C
2) HasoBure Kakoe-au00 HH(PPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MAaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJIECHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPHMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.
3ananue 4.

1) BeruncinuTh, NPpUMEHUB METOJ HUHTEIPUPOBAHUS 110 YACTSM:
_'|,': * ginrdx

OtBer:—x” cosx + 2xsinx + 2cosx + C
2) HasoBure Kakoe-mu00 1H(GPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYIiTe Balll BHIOOP.

OTtBet:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITh IPUMEHEHBbI ISl
peuieHusi 1aHHoM 3anaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecreueHue, BKJIOYaomee 00J1b110ii Hadop
MareMaTu4ecKux GyHKUU B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOi
ajiredpbl, OPMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

Samanue 1.

1) Beruucnute onpeaeacHHbIN HHTETPa:

YK-2.¥.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
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

=

J ax

0

OtBet: 2
2) HazoBuTe kakoe-n00 nuppoBOe CPEACTBO, MPUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

1

J 2dx

0

OtBet: 2
2) Ha3zoBure kakoe-m1u00 nudHpoBOE CPEACTBO, MPUMEHUMOE IS
perieHust JaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4eckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOXKIEHUEM.

3amanue 3.

1) BbluuciIuTe ONPEICICHHBIN HHTETPAT:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-mu60 mudpoBoe CpeCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTger:
K mudpoBbIM cpeacTrBamM, KOTOpble MOI'YT ObITh NPUMEHEHBI AJIs
pemieHusi aaHHOW 3amaum  otHocutcss Wolfram Mathematica-



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

nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATNOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 4.

1) BeruucnuTe onpeaeacHHbI HHTErpa:

0

J 3

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-11u00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTtBamM, KOTOpble MOTYT ObITH NMPUMEHEHBI JIsI
pelieHusi JaHHOW 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee O00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJIEHUAMH U BU3YaJIbHBIM CONIPOBOKIEHHEM.

3anganue 5.

1) BbluucIUTE ONPEICICHHBIA HHTETPA:

1

[ean

-1

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

OTser:
K uudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI ISl
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWYawilee O00JbIIOH Hadop
MaTeMaTH4YeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOKIEHHEM.

25.

1. IlpounTerpupyiite TPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

YK-2.¥.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
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

u

e

OtBer: 0,5

2. llpouHTEerpupyiTe TPUTOHOMETPHUUECKYIO (DYHKITUIO
( cosx dx

Otger: 0
3. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

Otset:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. IIpouHTerpupyiiTe TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OtBer: 1

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

Ne /1t

Kon

Ilepeuens BompocoB (3agad) mid 3adeTa / In . 3a4ycTa
P P ( )I[ A (b(b HHJUKATOpa

Y4eOHbBIM MJIAHOM HE PEAYCMOTPEHO

[lepeuenr TeM nns KypCOBOTO TMPOEKTHUPOBAHUS/BHIIONHEHHUS KypCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — IlepedeHn TeM Ui KypcOBOTO MPOEKTHPOBAHNS/BBITIOJIHEHUS! KYPCOBOM paboThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHMSI/BBITIOIHEHUS

Ne n/mt .
KypCOBOM pabOThI
Y4eOHbIM MJIaHOM HE IPEYyCMOTPEHO
Bonpockl s mpoBeneHUS MPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.

Tabmuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne

Kon

[IpumepHbIil mepedeHb BOMPOCOB JIJIs1 TECTOB
WHIAKATOPD




n/ a
i
TuroBoii BapuaHT TECTOB
1 cemectp
1. | Beraucnure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
. 3xt+2x—7 3) 15
o e i1 4) -7
OTtBer: 3)
(uncTpykuus: [Ipounraiite TekcT, BeIOepUTe
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
2. | Toukoii pa3psiBa 1) 6 VYK-1.V.2
byHKIMH 2) 2
v x—3 3 1
T (x4 3)Inx 4) 4
SIBJIIETCS TOUYKA OTtBer: 3)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIHHBIN OTBET U 3AIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
3. | IlpousBoanas pynkmun | 1) 2x - 4% In4 YK-2.V.1
y=x%-4% 2) 2x- 4x—1
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OtBert: 4)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
00OCHOBBIBAIONINE BHIOOP OTBETA)
4. | Abcuucca skctpemyma | 1) 8 YK-1.¥.2
q)YHKHI/H/I 2) 0,5
y=8-—x"+x 3) 1
paBHa 4) -05
OtBert: 2)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILUTE apTyMEHTHI,
00OCHOBBIBAIONINE BHIOOP OTBETA)
5. | [Ipu xakux 3HayeHusix | 1) 8 YK-1.V.2
aprymenTa (QyHKIUs 2) 05
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)
(ITpounTaiiTe TEKCT, BIOEPUTE MPaBUIIbHBIE
BapHaHThl OTBETA U 3AIUIINTE APTYMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETOB)
6. | Beraucomre unTerpan | 1) — lr y, VK-1.¥.2
r IiI".I' arct gx
J (1+x*)arctg®x 2) ]11|m'ftgx| Tc
3) — .t C
nrctg-x
4 ——+

arct gy




OTtBer: 1)

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

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

4) -4 (3-8x)0°

Orter: 1) 4)

[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIC
BapHaHThl OTBETA U 3AIUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETOB

8. | Bolunciure 1) y =251 VK-2.V.1
IIPOU3BOJHYIO BTOPOTO | 2) v = e*
nopsiika GYHKIHH 3) y =5 !
y=e>"1 4) 25

Otgert: 3)

(uaCTpyKUMS: [IpounTaiite TeKCT, BHIOEPHUTE
[IPABUJIbHBIN OTBET U 3aIMILIUTE apryMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

9. | OOparHoii pyHKIIMEH 1) v==x* YK-2.V.1
110 OTHOILECHHIO K 2) v=—
by 3 y=inx
v =e" gBusgercs o
byHKIIUS 4 y=e

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

10.| ITepBast mpon3BoAHAS 1) ckopocTh M3MeHeHHs] (PYHKIHH YK-2.V.1
(yHKUIUH NOKa3bIBaeT: | 2) HampaBiieHHe QYHKIHN

3) mnpupaieHue GyHKIIHHA

4) MpHUpalieHre apryMmenTa QyHKuuu
OtBeT: 1)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)

11.| duddepennuan 1) oTHOIIEHMIO TpUpAIEeHHsT PYHKIHH K YK-2.V.1
byHKINY paBeH MPHUPAIICHUIO apTyMEHTa

2) TPOUW3BEICHUIO MpUpalieHus QYHKIMH Ha
MIpHUpAICHAE apTyMEHTa

3) mpou3BeIeHUIO MPOU3BOAHOI Ha
npupaiieHne apryMeHTa

4) mnpupaIIeHUIO apryMEHTa

OTtBer: 3)

(maCTpYyKIHs: [IpounTaiiTe TEKCT, BEIOEPUTE

MIPaBWJIbHBIN OTBET M 3alMILINTE apTYMEHTHI,




000CHOBBIBAIOIIIE BHIOOP OTBETA)

12.| Beruucnure 4ncio 1) 1 VYK-1.V.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIMH 3) 3
v x4+ 2 4) 0
T (x4 3)%(x*—4)* | OrBer: 3)
(uHcTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
13.| Beraucnure 1) 0 YK-1.3.1
npezaen 2) 9
. sin®3x 3) 3
lim — 4) 1
OTger: 2)
14.| VpaBHeHue 1) yv=2x+4 VK-2.V.1
KacaTeJIbHON K 2) y=4x+3
rpaduxy GyHKINN 3) y=2x—75
_1'=x3—'2 4) y=3x—4
B €0 TOYKE C OTtBer: 4)
abcuuccoi (maCTpyKIMS: [IpounTaliTe TEKCT, BHIOEPHUTE
Xo= 1 umeer BuA MPaBUWJIbHBINA OTBET U 3AIIMILINATE APTYMEHTBHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
15.| Beruncnure 3nauenue | 1) 0 YK-1.V.2
HPOU3BOJIHOM BTOpOro | 2) -1
nopsiaka GpyHKIuu 3) 3
v =sin2x + 4x 4) -4
B TOUKE ¥ = — Ortser: 4)
N (uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPaBUJIHHBIN OTBET W 3aIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
16.| MHOXeCTBO 1) —Zxsin3x —>cos3x +C VK-2.V.1
epBOOOPA3HBIX : 1
byHKIHH 2) 3xsin3x + Jcos3x +C
f(x) = —xcos(3x) 3) 3;{5:’113;{—;0053:{ L1c
MMCCT B 4) 3xsin3x + 9cos3x+ C
Otger: 1) -
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
17.| Ecnu K ompeieieHHOMY 1) v|“f*' . VK-2.V.1
UHTETpay T
64 ; . 64 tde
J % 26l
1 VET X ~2 dt
MPUMEHHUTD 3) I By
MOJICTAHOBKY 2 5ae
x = t% 10 OH IPUMET 4) \E-Jl a2

BU]T




Otger: 4)
(uacTpykums: [IpounTaiite TeKCT, BeIOEpHUTE
IIPaBWIBHBIN OTBET U 3alMIINTE apIYMEHTBI,

000CHOBBIBAIOIIIE BHIOOP OTBETA)

MEPEYNCIICHHBIX
MIPEIIOKEHU I
ompesenser
TIPOU3BOTHYIO
dbyHKIMH (Koraa
MpHUpaIICHIE
apryMeHTa CTPEeMHUTCS K
HYIT0)?

MIPUPALICHUIO apIyMEHTa
2) oTHOUIEHHS] PYHKIIMU K IPUPALICHUIO
aprymMeHTa

3) oTHomIeHKE TIpeena QYHKIUU K apTyMEHTy
4) mpenes OTHOLIEHHSI PUPAaLeHnsT GYHKIIMU
K NPUPALIEHUI0 APTyMeHTa

Orteet: 4)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

18.| Teno nBuxkercs 1o 1) 6 VK-2.V.1
3aKOHY 2) 4
S(t)=5t3+1, Torma 3) 10
CKOPOCTh B MOMEHT 4) 15
Bpemenu t=1 paBHa OtBert: 4)
(maCTpyKIH: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBWJIbHBIN OTBET U 3alUILUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
19.| 3anummure YK-2.V.1
[0CJIEI0BATEIbHOCTh
JICUCTBUN MpU A) mojicTaBUTh 3HaUeHUE BpeMeHu t=5uac B
pELIeHNUH 3a/1auu: ypaBHEHUE NIEPEMELICHUS
b) BeIpazuth Bpems B CEKyHIax
Teno neuxkercs 1o B) pa3nenuth nepemerienye Ha BpeMst
3aKOHY I') B3sTh MPOU3BOAHYIO OT MEPEMEIICHUS
S(t)=5t*+1(m/c), uTo6s1 | JI) MOACTABHTH B ypaBHEHHE MPOU3BOIHOM
BBIUHCIIUTH CKOPOCTh B | 3HAYEHHE BPEMEHHU
MOMEHT BpEMEHU
t=5 uac HyxHO Ortser:
BB/l nnu I'BJ1
(uHCTpyKMs: [IpounTaiiTe TEKCT U yCTAHOBUTE
MIOCJIEI0BATEIBHOCTD. 3alUIINTE
COOTBETCTBYIOIIYIO [TOCIIEI0BATEIbHOCTh OYKB
CJIEBA HAIIPaBO)
20.| Ykaxute QyHKIHH, 1) Xu sinx YK-2.3.1
KOTOPBIE SIBJIIOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X 1 COS2X
x—=0 4) Xwusin2x
Otger: 1)
(uHCcTpykuus: [Ipounraiite TekcT, BhIOEpUTE
MIPaBWJIbHBIN OTBET U 3alMILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
21.| Kakoe u3 HIKe 1) oTHOIIEHHE TTpUpaIIeHNus PYHKLINU K YK-2.3.1

Cucrema OLICHHUBAHUA TCCTOBBIX SaHaHHﬁZ




1 Tun) 3amanne KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 HYETHIPEX
MPeJIOKEHHBIX U 000CHOBAaHHWEM BhIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBWIBHO yKa3aHa Ludpa
U TIpHUBEIEHBl KOHKPETHBIE apryMEHTHI, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. lloiHoe
COBIAaJIEHUE C BEPHBIM OTBETOM OLlIeHHUBaeTCsl 1 6ayljioM, HEBEPHBIN OTBET UJIM €r0 OTCYTCTBHE —
0 6amnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHUX BAapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3zaHbl UGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTBI, HCIOIb3yeMble MPH BHIOOPE OTBETOB.
[TonHOE coBmageHNE C BEPHBIM OTBETOM OICHHMBAeTCs | OamioM, eciau AONYIIeHbI OIIMOKH MU
OTBeT OTCYTCTBYeT — 0 OasuioB.

3 tumn) 3amaHue 3aKpHITOTO THUIA HA YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTaHOBJIEHbl BCE COOTBETCTBUS (MO3UIIMM W3 OJHOTO CTOJNOLA BEPHO COMOCTaBIEHBI C
NO3ULUSAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBIN OTBET WJIH €ro oTcyTcTBHE — () 6ayIoB

4 tumn) 3amaHue 3aKPBITOTO THIA HA YCTAHOBIICHHE IOCIEIOBATEIBLHOCTH CUHUTACTCS BEPHBIM,
€cJId TPaBUIBHO yKa3aHa Bcd TocienoBaTenbHOCTh Ludp. IlonmHoe coBmameHue ¢ BEpHBIM
OTBETOM OlieHHBaeTcs | GaioM, eciy JOMyIIeHbl OIIMOKHN U OTBET OTCYTCTBYeT — 0 Oasios.

5 Tun) 3amaHue OTKPBITOTO THUIA C PAa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBMAJaeT C HJTAJOHHBIM IO CcOAepkKaHMIO M TojHoTe. [IpaBUibHBIM OTBET 3a 3amaHue
olLleHUBAEeTCs B 3 Oasuia, €Clii JOMyIIeHa OIHA OIIMOKa \ HETOYHOCTH \ OTBET MPABUIIbHBIN, HO HE
HOJHBIN - 1 6as, ecnu gomyineHo Oosiee 1 ommoOKK \ OTBET HENPAaBUJIbHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO JAMCHHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M TPOLEAYpPY
IPOBE/IEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu 00ydaroUIuXcs
I'VAIL

11. Meroauueckue yKazaHus JIJIsl 00y4arOLIMXCs 10 OCBOCHUIO AUCHUIUINHBI

11.1. Metonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTephana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOH JEKIMM B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpMAIMIO 10 TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBL, METOJOB HAyYHOrO TMO3HAHMS, HOBEHIINX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MH(POPMALMOHHYIO (GYHKUMHU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0ylacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYAIONIMMHUCS JEKIIMOHHOIO MaTepuana;

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPUECKOI pabOThI COBMECTHO € IPENOJaBaTEIEM;




— pa3BuTHEe TNpOoeEecCHOHATBLHO-IEIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsSi CAMOCTOSITEIILHON paOOTHI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKANIINE TOBL;

— Hay4HThCS METOJMYECKH 0OpabaThiBaTh Marepuai (BBIACIATH TIJIaBHBIC MBICIHA H
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJYy4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JEMOHCTpalMed ClIaiioB U
UCIIOJIb30BAHUEM pa3laTOYHOTO MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa peioCcTaBIeHUs JEKIIMOHHOI0 MaTepHraa:

— OrnpeaeneHuss MaTeMaTHICCKUX TEPMHHOB.
—  @®opMyIHpPOBKA TEOPEMBIL.

— JloKa3arenbCTBO TEOPEMBI.

—  HMnmoctpupyromuye npumMepsl.

11.2. Metoauueckue ykazaHUs UIsi OOY4YaOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHI

[IpakTuueckoe 3aHSATHE SBISETCS OAHONW M3 OCHOBHBIX (DOpPM OpraHu3aluHu y4eOHOTO
Ipolecca, 3aKJII0Yaronasicsl B BHIIOJHEHUN 00y4arolMMUCS 10/ PyKOBOJCTBOM IPEIO1aBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCLIUILIMHBL, IPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH E€ATEIbLHOCTH.

[enbro MpaKTUYECKOTO 3aHSTUS U1 00YUYaIOIIErocs sIBIsIeTCS MPUBUTHE 00yJatomuMCs
YMEHMH U HaBBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOW JUCIUIIINHE.

[Tnanupyemble pe3yabTaThl MPU OCBOCHUHU O0YUYAIONIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, yriayOleHue, pacllupeHHe M JAeTajlu3alus 3HAHUA TNpU peleHUuU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CHOCOOHOCTEH, CaMOCTOATENBHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH y4ueOHOI
JTCHUTITAHBI;

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHUS 3aJJaHUI;

— CBSI3aHHBIE C MOJIyY€HUEM HOBOM MH(OpPMAIMH ITyTEM CaMOCTOATEIbHO BHIOPAHHBIX
o0ecreyeHrne palMoHaIbHOTO COUeTaHNs KOJIJIEKTUBHOM U MHIMBUAYaAIbHON (hOpM 00ydeHusl.

@YHKINN MPAKTUYECKUX 3aHATUN:

— T[IO3HaBaTeNbHas;

—  Ppa3BUBaroLIas;

— BOCIUTATENbHAA.

[To xapakTepy BBIMONHAEMBIX OOYUYAIOIIUMCS 3aJaHUIl MO0 MPAKTUYECKUM 3aHATHUSIM
MOAPA3AEIIA0TCS Ha!

— O3HaKOMMTEJbHBIE, IPOBOAUMBIE C LEIbI0 3aKPEIUIEHUS W KOHKPETH3aLuu
M3Y4YEHHOTO TEOPETUUYECKOTO MaTepHalIa;

— aHAJUTUYECKHE, CTaBSIINE CBOEH IIeJIbI0 MOJyYeHHuEe HOBOM MH(GOpMaIluu Ha OCHOBE
(dhopMa30BaHHBIX METOJIOB;

— TBOpYECKHE, TOIXO/I0B K PELIECHUIO 3a1au.

®opMBbl OpraHu3aliy MPAKTUYECKUX 3aHATUI:

- B UHTCPaKTUBHOW Qopme (pelieHne CHUTYallMOHHBIX 3a7ad, 3aHATHS [0
MOJIETTUPOBAHUIO PEATIbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);



- B HE MHTEPAKTUBHOH (opme (BBINOJHEHHE YIPAXKHEHUH, PELICHHWE THUIOBBIX 3ajad,
pelLIeHNEe CUTYallHOHHBIX 33]a4 U JIPyroe).

TpebGoBanust K MPOBEACHUIO TPAKTUYCCKUX 3AHITUN

[IpakTuyeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHaJd  MpenoJaBaTems
NPUCYTCTBYIOIINX CTYACHTOB. 3aTe€M OOBSBISICTCS TEMA MPAKTUYCCKUX 3aHSATHIA.

[IperonaBaTens YUTAeT YCIOBUE 3a/a4d M TpeniaraeT CTYACHTaM CaMOCTOSTEIbHO
pelUTh 3a/1avy, WCIOJb3ys 3HAHWs, TOJTYYCHHBIC CTYACHTOM Ha JieKIuu. CTYACHT, KOTOPBIU
NEePBbIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydyae ecnm CTYIEHT MpPaBUIBHO PEIIMI
3ajauy, OH mojy4aer 5 O6auioB. Ecnu cTyseHT perraer 3ajady ¢ MOMOMIBIO MPETOAaBATENs, TO
nony4yaer 4 Oamwia. 3aTeM, B KOHIIE CEMECTpa, OIEHKH CTYJCHTOB (BKJIIOYas OIICHKY
MOCENIAeMOCTH) TepeBoaiATCsl B OOHYychl (kadecTBo) or 0 mo 5 OamnoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cyMMe 0aJuIoB B paMKaxX MOJIyJIbHO-PEUTHHIOBON CHCTEMBI.

CryneHTaM BbIIaeTCS JOMAIlHEE 3aJlaHKe B BHJE 3aJad, KOTOpPbIE OHHM CJalOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B Xoje BBITIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUAIONIHIICS BBITIOIHSIET PaboTy IO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpernojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENBHON paboThl, Yy obydaromierocs (hopMupyercs
renecooOpasHoe IMmIaHupOBaHuE pabouero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh yMEHUS
U HaBBIKM B YCBOGHHWU M CHUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00ecreunBaeT BBICOKUM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEeHMs, NOMOIaeT MOJYYUTh HABBIKM IOBBIIICHUS
npo¢eCcCHOHATIBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiamMM,  HANpaBJSIIOLIMMH  CaMOCTOSITENIbHYIO — paloTy
00yYaromuxcs ABISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILIMHE;

11.4. MeTtoauueckre yKazaHusl [UIsl OOYYAarOIIMXCS TIO TMPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH TMpeAyCMaTpUBAaeT KOHTPOIb KayecTBa 3HAHUU
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHATIINHEL

B Tteuenue cemectpa B cucTeMe aucTaHiMoHHOro ooOydenus I'YAII B dopme
TECTUPOBAHUSI TPOBOJATCS JBE TMPOBEPOYHbIE pPAOOTHI MO PEMICHUIO 3a7a4y W OJIUH
TEOPETUYECKHI ompoc (TepedeHb BOIMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cuctemMe AucTaHOUOHHOTO oO0yueHuss [YAII), Ha npakTHUECKUX 3aHITHIX MPOBOJATCS
MPOBEPOYHBIC PAOOTHI TIO pa3jeiiaM Kypca B MMUCBMEHHON (opMe, pacCuMTaHHBIC KaK Ha IIeJIoe
3aHATHE, TaK U HAa €T0 YacCTh.

Pe3ynbTarhl TEKymiero KOHTPOJIS YCIIEBAGMOCTH OYAYT YYUTBIBATHCS TPH TPOBEIACHHUN
MIPOMEKYTOUHOM arTecTanuu (Tpy UCIOIBE30BaHUU OAIbHO-PEUTHHTOBOI CHCTEMBI OLICHUBAHUS,
KOKIABIA BHJ KOHTPOJIS OIICHWBAaeTCs B OalaX, W3 KOTOPBIX (OPMHUPYETCS HTOTOBBIN
pe3ynbTar).

11.5. Metoauueckue ykazaHus A OOy4YaIOUUXCs MO MPOXOKIACHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[Mpomexyrounas  arrectanus  OOydalomUXCs — MpeAycMaTpuBaeT  OILICHHWBAaHUE
MIPOMEKYTOUHBIX U OKOHYATEJbHBIX PE3yJIbTaTOB 00y4YeHUs MO AUCHUIUIMHE. DK3aMeH — (opma



OLICHKH 3HaHI/II71, MOJIYYCHHBIX OGy‘IaIOH_II/IMCH B IMPOLECCC U3YUCHUA BCeM MUCLUMIUIMHEI MU €€
HYaCTH, HAaBBIKOB CaMOCTOSITCILHOMN pa6OTI)I, CITOCOOHOCTH INPpUMCHATE HUX I PCHICHUA
MMPAKTUYCCKUX 3ada4. SKBaMeH, KakK IIpaBUJIO, MIPOBOJUTCA B IICPUOT 9K3aMEHAIlMOHHON CEeCCHUM
N 3aBCPHIACTCA aTTeCTAllMOHHOMN OHGHKOP'I COTIIUYHO», «XOPOIIO», «YHOBJICTBOPHUTCIBHO,
«HCYOOBJICTBOPHUTCILHOY.



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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