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AHHOTaIUA

Huctunnuna «Marematuka. MaTeMaTHUecKUi aHalli3)» BXOJHWT B 00pa30BaTEIIbHYIO
pPOrpaMMy BEICIIETO 00pa30BaHUs — MPOTPaMMy CHEIHATUTETA 110 HAMIPABIICHUIO TTOITOTOBKH/
crienanbHOCTH 38.05.01 «OKOHOMUYECKass O€30MaCHOCThY» HAMPABICHHOCTH «DKOHOMHYECKAs
Oe3omacHOCThY. JucuuruinHa peanusyercs kadeapoi «Nely.

JlucrunauHa HarlelieHa Ha JOPMHPOBAHHE Y BBIMTYCKHUKA CIICTYFOIMX KOMIICTCHITUI:

VYK-1 «Cnoco0OeH oOCyIIeCTBIATh KPUTHYECKHH aHanmu3 NPOOJIEMHBIX CHTyalUd Ha
OCHOBE CHCTEMHOT0 IOJIX0/1a, BEIpa0aThIBATh CTPATETHIO ACHCTBUI»

OIIK-1 «Crnoco0eH UCTONIb30BaTh 3HAHUS U METOABI YKOHOMHUYECKOW HAyKH, TPUMEHSTh
CTATUCTUKO- MAaTEMATUICCKUH HHCTPYMEHTAPUN, CTPOUTh SKOHOMHUKOMATEMaTHYECKHE MOJICIIH,
HEOOXOUMBIC /ISl pelieHus MpodecCHOHANBHBIX 3ajad, aHATU3UPOBATh U HMHTEPIPETUPOBATH
MOJTYYCHHBIC PE3YIIbTATH»

CopepxaHue  IUCLUUIUIMHBI ~ OXBaTbIBa€T  KPyr  BOIIPOCOB,  CBSI3AHHBIX  C

muddepeHIMaTbHBIM U MHTETPATbHBIM UCYUCIICHUEM, TEOpUEH TIPEIEIIOB.

[lpenoaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT CIEAyIOUIHEe (OPMBI OpraHU3aINH
yueOHOro  Tpolecca: JeKyuu, NpakmudecKkue 3aHAmus, camocmosmenvhas padboma
obyuarue2ocs.

[TporpaMMoil IUCHUIUIMHBI TPEIYCMOTPEHbI CIEAYIOLIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTanus B GopMe 3K3aMeHa.

OO6miast TpyA0€MKOCTh OCBOCHHUS JTUCHMIUIMHBI COCTABISIET 4 3a4eTHBIX eIuHMIbI, 144
Jaca.

SI3pIK 00yUYEHHSI IO AUCUIUIUINHE «PYCCKHMA »



1. TlepedeHb ITAHUPYEMBIX PE3YJIHTATOB OOYUCHHSI 11O TUCITUTLTHHE
1.1. Tlenu nmpenomaBaHus AUCIUIUTHHBI
— (opmupoBaHUEe y CTYACHTOB TOHUMAHUS POJIU MATEMAaTHKH B COBPEMEHHOM
MUpE, HayKe U MIPAKTUYECKOH JIeITeIbHOCTH B M30PAaHHOM CIICIIUAIBHOCTH,
— (opmupoBaHUE y CTYJACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYJIUPOBATH U PEIIaTh
npodeccroHallbHBIC 3a7aud C HWCIOJb30BAaHHMEM arapara MaTeMaTHYeCKOIro

aHajJim3a.

1.2. JlucumninHa BXOJIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIciiero oopasosanus (nasee — OI1 BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS IO JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYEeMbIMU pe3ynbTratamu ocBoeHus OIl BO.
B pesynpraTe m3ydeHHs MTUCHMIUIMHBI OOYYarONIMHCS TOJDKEH 00afarh CleqyIoMuMH
KOMIIETEHIIMSIMU HJTM WX Y4acTsAMH. KoMIeTeHIIMM 1 MHAWKATOPBI X JOCTHKCHUS TPUBEACHBI B

tabnure 1.

Tabmuna 1 — [lepeueHb KOMIETEHIMH M MHIMKATOPOB X JOCTHIKCHHS

Kareropus (rpymmna) Kon u HaumeHoBaHue Kon u HanmeHOBaHNe HHAMKATOpA
KOMIIETEHIH KOMIIETEHIIH JTOCTHKEHHSI KOMIIETEHIH
VYK-1.3.1 3HaTh MeTO/IBI
KPUTUYECKOI'0 aHajIMu3a U
CHUCTEMHOI'0 [10/IX0/1a
VK-1.3.2 3HaTh METOIUKHU
VYK-1 Criocoben pa3paboTKu CTpaTeruu AeHCcTBUM 11
OCYILIECTBIISATh BBISIBIICHUS U PELICHUs IPOOIEMHBIX
KPUTHYECKUIN aHan3 CUTyalHi
YHuBepcanbHbIE .
npoOnemubIx curyaruii Ha | YK-1.VY.3 ymeTh BoIpabaThIiBaTh
KOMIIETEHIIUH

OCHOBE CHCTEMHOTO
MOAX0/1a, BEIpadaThIBaTh
CTpaTEruto IEUCTBUI

CTPATETHIO NEUCTBUM MJIS PEIICHUS
poOJIEMHOM cUTyaluu

VK-1.B.1 Bnagers HaBbIKAMHA
CHUCTEMHOI'0 U KPUTUUYECKOTO
MBIIIICHUS; METOIUKAMHU
MMOCTAaHOBKH LI€JH, OTIPECICHUS
CII0CO00B €€ JIOCTHKECHUS

O6menpodeccnoHalbHBIE
KOMIIETSHIINH

OIIK-1 CnocobeHn
HCIIOJIL30BaTh 3HAHUS U
METOJIBI SKOHOMHYECKOM
HayKH, TPUMEHSTh
CTaTUCTHKO-
MaTeMaTHYeCKUH
WHCTPYMEHTapHil, CTPOUTH
YKOHOMHUKOMATEMATHYECKIE
MOJIENH, HEOOXOIUMBIE IS
pereHus
npodeccroHaNbHBIX 33/1a4,
aHAIM3UPOBATH U
WHTEPIPETUPOBATH
TTOJTYYEHHBIC PE3yJIbTaThI

OIIK-1.3.2 3HaTh MaTeMaTHYECKUEC U
CTaTUCTUYECKHUE OCHOBBI TOCTPOCHUS
Pa3IUYHBIX YKOHOMHUYECKUX
MoOJIelIeii 1 MEXaHH3MOB

OIIK-1.VY.2 ymeTs npuMeHATH
CTaTHCTUKO-MAaTEMaTHUECKUMA
WHCTPYMEHTApHUU

OIIK-1.B.2 B1ageTsr HaBBIKAMH
HCIIOJIL30BaHU MaTEMaTHUECKHX
METO/IOB B SKOHOMUYECKHX pacyeTax

2. Mecro nuctunianHbl B cTpykType OIT

JucuunnuHa He 0a3upyercs Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIEHTaMHU IpU
U3yYEHHH B BbICHIEH MIKOJIE KAKUX -TMOO0 TUCIMILIMH.

3HaHus, MOJyYEHHbIE [TPY U3YYEHUM MaTepuasla JaHHOW AMCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTUX AUCLMILINH:




Marematuka. Teopusi BEpOSTHOCTEM U MaTeMaTUYECKask CTATUCTUKA

3. OOBEM U TPYAOEMKOCTh JUCIUTLITHHBI
JanHbie 00 0o0meM o0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOM TPYA0SMKOCTH 110 CEMECTpaM) MPEICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYTOEMKOCTh JTUCITUTLIAHBI

TpynoemMkocTs 110

Bun yaeOHOI paboThI Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemkocmep OuCyuUnNIUHbL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuueckoi noo2omoexku
AyoumopHhuie 3auamus, BCETO yac. 68 68
B TOM YHCIIE:

nexuun (JI), (dac) 34 34

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

qac

nabopaTtopHblie padotsl (JIP), (yac)

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

9K3aMeH, (4Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 22 22
Buo npomesxcymounoit ammecmayuu’. 3a4er,
mudd. 3auet, sx3ameH (3auet, dudd. 3ay, DK3. JK3.
DK3.%*%*)

4. ConepxaHue JUCIUTUITMHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHBI IO pa3/ienaM U BUIaM 3aHATHIA.
Pazensl, TeMBI JUCIUATIIMHBI U KX TPYIOEMKOCTh MPUBEICHBI B TabIuUIE 3.

Tabnuna 3 — Paznensl, TeMbl TUCITUIUIMHBL, UX TPYAOEMKOCTh

Pasnenbl, TeMBI JUCITUTIIAHBI Jexumn | 113 (C3) P KI1 CPC
’ (dac) (gac) (qac) (gac) | (gac)
Cemectp 1

Paznen 1. Teopus mpenenoB 6 8 8
Pasnen 2. [luddepenumansHoe ucuucieHmne 12 12 7
Paznen 3. UnTerpajibHOE HCUHCIICHHE 16 12 7
Hroro B cemecTpe 34 34 22
Hroro 34 34 0 0 22

[TpakTHueckass TMOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIOJIHEHUU
Oo0y4yaromyUMHUCs  ONPEAETCHHBIX  TPYAOBBIX  (YHKIMHA, CBA3aHHBIX ¢  Oyaymiei
pohecCuOHATBEHON e TENIbHOCTbIO.

4.2. CopaepxaHue pas/IeioB U TeM JEKIIMOHHBIX 3aHSITUH.
ConeprxaHne pas/iesioB M TeM JIEKIIMOHHBIX 3aHSATUH MPUBEIACHO B Ta0uIE 4.

Tabnuna 4 — CozeprxkaHue pa3/ieNoB U TEM JIEKIIMOHHOTO IIHKJIA
Howmep pasznena Ha3Banue u conep:kanue pa3ieiaoB U TeM JIEKIIMOHHBIX 3aHATUN




Tewma 1.1. OcHOBHBIC AyIeMeHTapHbIC QYHKIHH. UHCIIOBBIE MHOYKECTBA.
(2gac)
Tema 1.2. [Ipenen GpyHKIIMH IPU HEOTPAHHUECHHOM POCTE apTryMEHTAa.

1 Teopemsr 0 penenax. (2 gaca)
Tema 1.3. Ilpenen ¢ynxnum B Touke. HempepwsiBHOCTB. 3ameuarenbHbIC
npeaens (2 gaca)
Tema 2.1. Onpenenenue npousBoHoi. Ee reomerpudeckuii u
MeXaHU4eCKui cMbIci. TabJuia mpou3BOHbBIX, 4acTh 1. (2 yaca)
Tewma 2.2. [IpaBuna quddepenuupoBanus. [Ipon3BogHas CIOXKHOM
¢byHKIMH, Tpon3BoAHAs 00paTHOH (yHKIMK. Tabnuna npon3BOIHBIX,
yacTh 2 (2 yaca).

2 Tewma 2.3. [Ipon3BoIHBIE BBICIIUX TOPSIKOB. TeopeMbl O
muddepenmpyeMbix yHKImX. (2 gaca)
Tema 2.4. TIpasuito Jlonuransa. @opmysa Teiinopa. (2 gaca)
Tema 2.5. Tuddepenmnuan GpyHKIUN mepBoro nopsaka. Jduddepenunanst
BBICIIHMX HOPSAKOB. (2 yaca)
Tema 2.6. VccnenoBanue GpyHKIMN C TOMOIIBIO IPOU3BOIHBIX (2 yaca)
Tema 3.1. [TepBoobpa3nas. Heonpenenenuslit uaterpain. CBoHCTBa
Heonpe/IeieHHOro naTerpaia (2 Jaca)
Tewma 3.2. Tabnuia uaTerpasioB. MeTo 1 3aHECEHUS 110 3HAK
muddepentmana. Meton 3aMeHbI IIEpEMEHHOM HHTErprpoBanus (2 yaca)
Tewma 3.3. MuterpupoBanue mo yactsm. HTerpupoBaHue palmoHaIbHbIX
BhIpaskeHuii. (2 gaca)

3 Tewma 3.4. IHTerpupoBaHre TPUTOHOMETPUIECKHUX BhIpaXKeHH (2 daca)
Tema 3.5. Onpenenennsiii uHTerpan. OnpeneneHue u cBoicTBa. (2 Jaca)
Tema 3.6. IHTErpas c nepeMeHHbIM BEpXHUM Tipenenom. Popmyra
Herorona- JleiOnumna (2 gaca)
Tema 3.7. HecoOGcTBeHHbBIC HHTErpasibl (2 yaca)
Tema 3.8. TIpuitoskeHus onpeeeHHOro HHTerpaa (2 yaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMbl mpakTUYECKUX 3aHATUN U UX TPYIOEMKOCTb NPUBEIEHBI B TA0IHULE 5.

Tabnuna 5 — [IpakTrueckue 3aHATUS U UX TPYIOEMKOCTb

N3 Hux
Ne
Tpynoem | mpaktuye
Ne TeMbl mpakTHYECKUX @OpMBI TPAKTUYECKUX o pasznena
. . -KOCTb, CKOM
n/n 3aHATHN 3aHATHN JUCIIUII-
(vac) | moaroros
JIHBI
KM, (Jac)
Cemectp 1
IIpenensr
paloHaIbHbBIX
1 | BelpaxeHnwmii Ha Pemenne 3anau 4 1
OECKOHEYHOCTH U B
TOUKE.
2 DKBUBaJICHTHEIE Pentenue 3amau 4 1




OECKOHEYHO MaJble.
Yucno e.

[IpounsBoHsIE.
[IpaBuiia
nuddepeHIpoBaHms

Pemenune 3agau

[IpousBogHas CI0KHOM

byHKIIUN

Pentenue 3amau

Tabnuuynoe
UHTETPUPOBAHUE

Pentenue 3anau

Bnecenue nox 3Hak
nuddepennmana

Pentenue 3anau

3aMeHa epeMEHHOM.
Huterpuposanue 1no
4acTsIM

Pemenune 3agau

WHuterpuposanue
paloHaIbHBIX

byHKIMiI

Pemenue 3agau

Bcero: 34

4.4, JlaGopaTtopHbIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh TIPUBEICHBI B Ta0uIIe 6.

Tabnuna 6 — JIabopaTopHbIe 3aHATUS U X TPYIOEMKOCTb

Ne
/o

HaumenoBanue nabopaTopHbIX paboT

TpynoeMKoCTb,
(gac)

N3 aHux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszzena
JIACLIMIT

JINHBI

VY4eOHbBIM IUTAHOM He MPelyCMOTPEHO

Bcero

4.6. CamocrosTenbHas paboTa 00yJaroIXcs
Bunsl camoctosTensHON paboOTHI M €€ TPYJ0EMKOCTh TPUBEICHBI B TaOIHIIE 7.

Tabmuna 7 — Bunel camocTosTenbHON paboThI U €€ TPYJ0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrosrenbHO# paboThI
qac qac

1 2 3

N3yueHne TeopeTHYecKoro MaTepuana
5 5

qucturiaael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TEKYIIEMY KOHTPOJIIO S) S)

4.5. KypcoBoe npoeKkTHpoBaHue/ BBHITIOJIHEHHE KyPCOBOM pabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO




ycneBaemoctu (TKY)

Homamuee 3aganue (/13) 5 5
KonTtponbnbie paboTsl 3a0uHuKOB (KP3)
IToaroroBka K MpoOMeEKyTOYHOU 7 7

arrectaruu (I1A)

Bcero: 22 22

5. IlepedyeHn yueOHO-METOAMIECKOTO OOECIICUCHUS

JUISL CAMOCTOSITEIILHOM pab0Thl 00YJArOITUXCS 10 JUCITUTIIMHE (MOTYJIIIO)

Y4eOHO-MeTOIMYEeCKHe MaTepHalibl Ui CaMOCTOATENbHON paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. [lepeueHb MEUATHBIX M YJICKTPOHHBIX YICOHBIX U3IAHUHN
[lepeueHb meYaTHBIX U AMEKTPOHHBIX YUeOHBIX U3aHUI MpUBEeH B Tabnuie 8.
Tabnuna 8— [lepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3JaHHIMA

Mudp/ bubnuorpaduueckas ccpuika KomuuecTBo
URL anpec 9K3EMIUIIPOB B
oubnuoreke
(xpome
AIIEKTPOHHBIX
9K3EMILISPOB)
517 [Tuckynos H. C. Auddepennmansaoe u 159
1134 UHTErpajibHOE UCUUCICHUS: yueOnuuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpwuin, - 1996. - 416 c.
017 [Tuckynos H.C. luddhepennnansuoe n 145
1134 UHTETpaIbHOE HCUYHCIIeHne: yaeOHoe mocodue. T. 2 /
H. C. IIuckynos. - U3na. crep. - M.: UnTerpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepenunanpHoe u 237
1134 UHTErpajbHOE ucuucienus: B 2 1.: yueOHoe nmocodue
JUTs CTyiIeHTOB BTy30B M.: UnTerpan-IIpecc, 2004 -
-2004. - 415 c.
517 bepman, I'. H. CO6opHuk 3amau no Kypcy 165
b50 MaTeMaTHYECKOro aHaiu3a: yuyeoHnoe mocobue / I'. H.
bepman. - 22-e uzn., nepepab. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Briciras matemaTuka. Psapl: yaeoHOoe mocoowme / 1O. 167
I' 96 A. T'yemam, C. I1. TTomerTkuH, A. O. CmupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHS. -
CIIo. : U3zn-Bo I'VAII, 2015. - 77 c.
https://e.lanbook. | ®uxtenrospi I.M. OCHOBBI MaTEMATUYECKOTO ObC Jlanb
com/book/65055 | ananmu3za. B 2-x T1. Tom 1-b1it - Cankr-IleTepOypr:
Jlans, 2015.- 448c.
https://e.lanbook. | ®uxtenrosbi I.M. OCHOBBI MATEMATUYECKOTO ObC Jlanb
com/book/411 | ananu3a. B 2-x TT. ToM 2-ii - CankT-IletepOypr:
Jlans, 2008. - 464c.
https://e.lanbook. | CoopHuK 33124 IO MaTeMaTHYECKOMY aHau3y. Tom SbC Jlanb
com/book/2226 | 1. Ilpenen. HenpepriBHOCTS. JnddepeHnmpyemMocTs
/ JLJ. KynpsiBues [u 1p.]. - MockBa : dusmarnur,
2010. — 496 c.
COopHHK 32124 IO MaTEeMaTHYECKOMY aHAIN3y. Tom OBbC Jlanb



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. | 2. Uuterpansl. Psaapr: yued. mocodue / JI.JI.
com/book/2227 | KyapsBues [u ap.]. - Mocksa : ®usmariur, 2009. -

504 c.

http://e.lanbook.c | banaun K.B. MaremaTtuueckuii ananus. / K.B. ObC Jlanp
om/book/74580 | Bamaun, B.H. Baruisikos, A.B. Pykocyes. - M.:

®JIMHTA, 2015. — 361 c.

http://e.lanbook.c | BepmanT A.®. Kparkuii Kypc MaTeMaTHUECKOTO ObC Jlanpb
om/book/2660 | ananusa./ A.®. bepmant, U.I'. Apamanosuu. - CII6.:

Jlans, 2010. - 736 c.

http://e.lanbook.c | Becos O.B. Jlekiuu mo MaTeMaTHYECKOMY aHAIU3Y. - ObC Jlanb
om/book/72002 | M.: ®usmaraut, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MareMarnueckunii aHain3 B 3aja4ax U OBC Jlanb

om/book/2377 | ynpaxuenusx. / C.B. 3noduna, JI.H. [Tocunenbckas.
- M. : ®usmataur, 2009. - 360 c.

https://e.lanbook. | Bypkoga E. B. Marematuueckuii ananus. / E. B. ObC Jlanp
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cuol'yY
uM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makaposa M.B. Jluddepenumansasie 100
ypaBHeHUsL: yueb. nocodue/ A.A. 3unrep, M.B.
Maxkaposa. —CI16.:I'VAII, 2014.- 56c.

YK 517.9 Maxkaposa M.B., [TombiTkun C.I1. [Ipumenenue 50
muddepeHanbHBIX YpaBHEHUH IS pEIICHUS
NPUKIIAJIHBIX 33/1a9: yueb.-meToa. nocobue/ M.B.
Makapoga, C.I1. ITombrtkun. —CI16.: I'YAII, 2021.-
45c.

https://e.lanbook. | Aradonos, C.A. {uddepeHunanbubie ypaBHEHHs / ObC Jlanb
com/book/106546 | C.A. Aradonos, A./l. I'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. Matemaruka
B TeXHUYeCKoM yHuBepcutere; Boim. VII).
https://e.lanbook. | YKadko, A. I1. IuddepennuanbHpie ypaBHEHUS U SbC Jlanb
com/book/211928 | ycroitunBocTh: yueOnuk / A. I1. XKabko, E. 1.
Kotuna, O. H. YmxkoBa. — Cankr-IlerepOypr: Jlans,
2022. — 320 c.

7. IlepeyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYpPCOB
MH(}OpPMaLIOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTu « HTepHeT»
[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos MH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HeoOXOOUMBIX [UIsl OCBOEHHUS JIHUCLHUILIHMHBI
npuBesieH B Tabauie 9.

Tabmma 9 — IlepedeHb SJEKTPOHHBIX 00pa30BaTENBHBIX pPECYpcoB HH(MOPMAIOHHO-
TEJIEKOMMYHUKaMOHHOMU ceTH «HTepHET»

URL agpec HaunmenoBanue
http://www.math-net.ru OO0I11IepOCCUIICKHI MaTEMaTHYSCKHUI TTOPTAIT
http://mathhelpplanet.com/ Marematuueckuii popym Math Help Planet
http://e.lanbook.com/view OBC «Jlanb»

8. Ilepedens nHOOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp nmporpaMMHOro obecneueHusl, HCI0JIb3YeMOro P OCYIIECTBICHUN
00pa3oBaTeLHOTO MPOIIecca 10 TUCIUILTHHE.
[TepeueHs UCTIOIB3YEMOT0 TPOrPAMMHOTO oOecrieueHus npeacTasieH B Tabmuie 10.


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

Tabmuua 10— Ilepeuens nporpaMMHOTo obecredeHus
Ne /i HaumenoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. IlepeucHb UH(OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3yEeMBbIX pH
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIlecca MO UCIUILTHHE

[lepeyeHb HUCHOIB3YEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Ta6mmma 11— Ilepeuenp nHPOPMAIIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HaunmeHnoBaHue

9BC «Jlanb»

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB MaTepHanbHO-TEXHMUYECKON 0a3bl, HEOOXOOUMOW JJs  OCYIIECTBICHUS
00pa3oBaTeNbHOIO MpoIiecca Mo JUCHUIIIMHE, IpeCTaBIeH B Tabiuiel2.

Ta6muma 12 — CoctaB MaTepuaibHO-TEXHUYCCKON Oa3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopuu
n/n MaTepUaIbHO-TEXHUUYECKOM 0a3bl (npu HEOOXOIMMOCTH)

JlexuMOHHas ayAuTOpUs

Aynutopus Uil IPaKTUYECKUX 3aHATUN

10. Onenounsle cpeacTBa I MPOBEACHUS IPOMEXKYTOUHON aTTeCTalluu
10.1. CocTaB OIICHOUHBIX CPEICTBAJS TPOBEACHUS TPOMEXKYTOYHOH aTTecTaluu
o0yyaromuxcst o JUCUUIUIMHE NMpUBEeH B Tabuuie 13.
Tabmmna 13 — CocTaB OIIEHOYHBIX CPEJICTB JUIsl TPOBEACHUS IIPOMEXYTOYHON aTTeCTalluu

Bug HpOMeX(YTOqHOﬁ aTTeCTallnuu HepequL OICHOYHBIX CPCACTB

OK3aMeH Crnrcok BONpOCOB K HK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpHUEB OIEHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHMS)
KOMITETCHIINN 00YyJaronuMucs TpUMeHseTcs S-0ayuibHas MIKajla OLEHKH CPOPMUPOBAHHOCTH
KOMIIETEHIIN, KoTopas MpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BaThCS
100-6annpHast ~ mKama ~— MOAYJIBHO-PEUTHHTOBOM  CHCTEMBI Y HUBEPCHUTETA, IpaBuiIa
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurtepuu orieHKH ypoBHs c(OPMUPOBAHHOCTH KOMITETEHIIUN

Or1eHKa KOMIIETEHIINHT

XapakTepucTrka ChOpMHUPOBAHHBIX KOMITSTSHIHIA
5-0auibHAad mIKana P P (bop

— oOyuaroiuiics ri1y0OKO U BCECTOPOHHE YCBOMJI MPOTPaMMHBIN
MaTepua;

— YBEPEHHO, JJOTMYHO, MTOCIIEI0BATEIbHO U IPAMOTHO €r0 U3JIaraerT;

— OnrpasCh HAa 3HAHUA OCHOBHOM M IIOHOHHI/ITCHLHOI\/II JIMTCPATYPHhI,
TECHO NPHBSI3bIBACT YCBOCHHBIC HAYYHBIC TIOJOKEHHS C MTPAKTHUECKOM

«OTJIIMYHO»
«3a4TCHO»




OreHKa KOMIIETEHIINT

5-0ajuipHas mIKana

XapaxTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIMH

JICSITCIIBHOCTHIO HAIPABJICHHUS;

— yMeI0 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTACMBIC UM UJICH;
— JIeJIaeT BBIBOJIBI U 000O0IICHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOU CIICIIHATM3UPOBAHHBIX TOHSATHIA.

«XOopouo»
«3a4YTCHO»

— 00yJaromuiCcs TBEPIO YCBOWII MPOTrPAaMMHBINA MaTepHajl, IPAaMOTHO H
M0 CYIMECTBY U3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;

— HE JIOMYCKaeT CYIICCTBEHHBIX HETOUHOCTEIH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHMS C IPAKTUYCCKOW JCATCIBHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET HAYYHBIC MOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 000O0IICHHUS;

— BJIQJICET CUCTEMOM CIIECIUATM3UPOBAHHBIX TIOHATHH.

«YZOBJIETBOPUTEIILHO»
«3a4TEHO»

— oOyyaromuicss YCBOMJI TOJIBKO OCHOBHOW MpPOTrpaMMHBIA MaTepua,
[0 CYUIECTBY M3JIaraeT €ro, OMHpascCh HA 3HAHUS TOJILKO OCHOBHOM
JUTEPATYpPhL;

— JIOIIyCKAeT HECYLIECTBEHHbIE OIIMOKU U HETOUHOCTH;

— HCIBITHIBACT 3aTPYJHEHUS B MPAKTUUYECKOM IPUMEHEHUHM 3HAHUI
HallpaBJICHUS;

— cy1abo apryMeHTUpYeT Hay4dHbIe TIOJIOKEHUS;

— 3aTpyaHseTCs B (OPMYIUPOBAHUH BBIBOJIOB U O0OOIIICHHMIA;

— YaCTUYHO BJIQ/ICET CUCTEMOM CIIEHNAIU3UPOBAHHBIX TOHSATUH.

— oOyuaromuiics He YCBOMJI 3HAYMTEIBHON YaCTH IMPOTPAaMMHOTO
MarepHana;

(HEYIOBIICTROpUTETbHOY| ~ JOTYCKAET  CYIIECTBEHHBIC OMMOKKM W  HETOYHOCTH  TIPH
«HE 3AUTCHOY paccMOTpeHHH Npo0JIeM B KOHKPETHOM HaIlPaBICHUH; 3
— MCIIBITBIBAET TPYIHOCTH B MPAKTUYECKOM NPUMEHEHUH 3HaHU;
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKECHHUS;
— He (popMyIHpYeT BHIBOJOB U 000OIICHHH.
10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bonpocsr (3agaun) ans sx3aMeHa npeacTaBieHbl B Tadnuie 15.
Tabmuna 15 — Bonpocs! (3a1aun) Ui SK3aMeHa
Ne Kon
[Tepeuens Bompocos (3aaa4) AJs 3K3aMeHa
n/n MHAMKATOpa
Cemectp Nel
1. | Ilpenen pynkuuu. Beraucnenue npenenos. YK-1.B.1
" —5x—2 OIIK-1.V.2

Otser: 3

. 33
1. Berumcnuts npenen lim ———

2. Borumcnuts npepen lin

OtBet: 8/5

. 3" —dx—
3. Bemumcnmuts npenen lim ————

Ortser: 3/2

4. Bsraucnuts npexgen lim ———

Ortser: - 5/7

x—oo X +2x—8

-
1
- 7

x—3 2x- —Tx+3

Koo =

X

X—+3 =%




-
5. Bsruucouts npegen lim ——;

W—* 00 =k

OTBeT: 0eCKOHEYHOCTH

6. Beramcnuts npenen lim —

K==L

Ortser: -3/6 = -1/2

7. Bbraucnuts npegen lim —

X—+ 0o

OTBeT: 0€CKOHEYHOCTH

. 3x~—bx
8. Brrauciauts npeaci ]1111 BT

+2x—8
Otser: 7/6
—Ex-EOx—4

9. Beruucauts npegen lim ———

H—+ oo —7Tx+12

OTBeT: 0€CKOHEYHOCTH

. awT —am—4
10. Beraucnuts npeaen lim ———

Otger: 8/5
Kakue 13 npeacTaBieHHbIX HUKE IPEIETIOB MOTYT ObITh BHIYUCIICHBI VYK-1.B.1
METOIOM JIeJIEHUs Ha OOJIBIIYIO CTENEHb IEPEMEHHBIX ?
. 3x’-5x
lim —
a) x—0 x°+2x
lim ———
C) x—oo 2XT—3Ix—2
, —x+ut 6
d) lim———
x—3 <X —aX—a
3,2
. X —2x"—x+2
lim ————
e) x—oo SX°—Tx+12
OrtBeT: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMPEPHIBHOW B TOUKE X0? VK-1.B.1
OtBer: ®ynkuus f(x) Ha3bIBaeTcs HelpPepbIBHOM B TOYKe X0, €CJIN
OHA ONpe/eIeHa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKHU X0 M
lim f(x) = f(x,)
Xy
UYemy paBHa CyMMa KOHEYHOT'O YnciIa OECKOHEUHO MajIbIX (PYyHKIIHM? OIIK-1.¥.2
OtBer: CymMMa KOHEYHOI'0 YUCJIA 0eCKOHEYHO MaJIbIX (PYyHKUMIi —
3T0 PyHKIHMA 0ECKOHEYHO MaJjiast
Teno amxercs no 3akoHy S(t) =5t* +1. Uemy paBHa ckopocTsb V(1) B OIIK-1.B.2

MOMCHT BPEMCHHU t= 17 3aHI/II_HI/ITC HOMCP BEPHOI'O OTBETA.
1) 6

2) 4
3) 10
4) 15




Orert: 4)

1) BblumciuTe IPOU3BOAHYHO GYHKIHK V = x - + 4% VK-1.Y¥.3
Orser: 2x + 4%In4
2) Bepno nu yrBepxkaenue: «[Ipon3BoiHas CyMMBI IBYX
muddepeHIUpyeMbIX (GYHKIUNA paBHA CYMME MPOU3BOIHBIX ITUX
¢byskuiy. OTBET apryMeHTUPYHITE.
Orser:
IIpaBunia nuddepenunpoBannst MOryT ObITh 3aIIHCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)Ev(X))'=u'(X)xV'(X)
3. (U(X)-v(x))=u'(X)-v(x)+u(x)v'(x)
. () =t
®opmyJia Ned kak pa3s u o3Havaet, 4To «[IponsBoaHasi cyMMbl ABYX
aupepeHunpyeMbix GyHKIHMIA paBHA CyMMe POU3BOAHBIX I THX
GyHKImi».
1) BBIYHCITHTE IPOM3BOAHYIO (GyHKIHH V = %~ - 47 VK-1.B.1
. OIIK-1.Y¥.2
OrBer:y = x - 4% (2 + xin4)
2) Bepno nu yrBepkaceHue: «[Ipon3BoaHas pOU3BEICHUS IBYX
nuddepeHupyemMbIX (YHKIUH paBHA IPOU3BEICHHUIO TPOU3BOIHBIX
3TuX QyHKIUA». OTBET apryMEeHTUPYHITE.
OTBeT: yTBepKIeHHE HEBEPHO.
IIpaBuniaa nuddepenunpoBannst MOryT ObITh 3aIIHCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)2v(x))=u"(x)£V'(x)
3. (U(X)-v(x))=u'(X)-v(x)+u(x)-Vv'(x)
ulx), s wlxelvlx)—ulx)vix
4G =T
®opmyJa Ne3 —310 popmyJia i BHIYUCIEHUS TPOU3BOAHOM
npousBeleHus ABYX AU depeHunpyeMbIX pyHKIHI, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEpP:KIeHHHU TEKCTY.
Haiinute popmyny c ommnbkoii. ApryMeHTupyiite cBOi OTBET. VYK-1.V.3

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

wlach,, 7 ulxhlvixl—ulx)vix

OtBer: ommoka B popmyiie Ne3. ITo npaBuiy nndpepeHnupoBanus
npousBeaeHus AByX qAuddepeHuupyeMbiX PyHKUMA NPOU3BOIHAS




Npou3BeleHUus1 BbIYMC/sieTcs o hopmy.ie:
(U(x)-v(x))'=u’(x)-v(x)+u(x)-v'(x)

[MpaBuna nuddepennupoBanus. [Ipor3BoaHAs CIOXKHON HYHKIIHH.
3ananue 1.
1) Haiigure mpou3BOAHYIO QYHKIIUH

y =5cos(7 +8x)+ V7x—8

OTtBeT:
3

7 2
—40s5in(7 + 8x) + 1(?3— 8) *

2) HazoBute kakoe-i1100 1uppoBoe CPeaCcTBO, IPUMEHUMOE JIJIS
pereHus gaHHoM 3aaaun. OOOCHYHTE Bal BEIOOD.

OtBer: K unpoBsiM cpeacTBam, KOTOpbie MOTYT ObITh IPMMEHEHbBI

JJIS1 pellieHus JaHHoi 3a1aun oTHOcuTcst Wolfram Mathematica-
NporpaMMHoe odecrneyeHne, BKIKYawuiee 001b10i HA00p
MaTeMATH4YeCKUX (PyHKIHUI B TOM YHcIecHCTeMY KOMIIbIOTEPHOI
aJredpbl, OpUEHTHPOBAHHYIO HA MOATOTOBKY MHTEPAKTHBHBIX
JAOKYMEHTOB € BIYUCJICHUAMHU U BU3YAJIbHBIM CONPOBOKICHUEM.

3amanue 2.

1) Haiimute npon3BoaHy0 GyHKIIMN
y = 5cos(5+ 2x) #In(5x— 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) =

bx—-2

2) HazoBwure kakoe-m160 1udpoBoe CpeicTBO, MPUMEHUMOE ISt
perieHust gaHHoM 3aaaun. OOOCHYIHTE Balll BEIOOD.

Oteer: K nudpoBbIM cpeacTBaM, KOTOPbIe MOIYT OBITH IPHMMEHEHbI

JJIS1 pelieHusi 1aHHoi 3axa4yu oTHOcuTca Wolfram Mathematica-
NporpaMMHoe ofecrneyenne, BKIK0Yamuee 001b1moi Hadop
MaTeMaTu4ecKuX GyHKUMA B TOM YHCJIECUCTEMY KOMIbLIOTEPHOMI
ajredpbl, OpMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSIMH ¥ BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 3.
1) Haiimure npon3BoHyto GpyHKINN
_ —6tg(7 + 4x)
" In (Tx—4)
Orser:

—74 7

Tx—4

eIn(7x— 4) + 6tg(7 + 4x) »

-
cos” (7T+4x

(In(7x— 4))*
2) HazoBute kakoe-m100 1udpoBoe CpeacTBO, MPUMEHUMOE JIJIS
penieHus qaHHou 3agaun. O60CHyHTE BaIll BEIOOP.

Otser: K nugpoBbsiM cpeacTrBaM, KOTOpbIe MOTYT ObITh IPHMMEHEHbI
JJIS pellleHus JaHHoi 3a1aun oTHocuTcst Wolfram Mathematica-
NporpaMMHoe odecnevyeHne, BKIKYammee 0016101 HAO0p
MaTeMaTu4ecKuX GyHKUUI B TOM YHCJIECHUCTEMY KOMIIbIOTEPHOM
aare0pbl, OpUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX

OIIK-1.Y¥.2



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

AOKYMCEHTOB C BBIMMCJICHUAMHU H BU3YAJIbHBIM COIMPOBOKICHUEM.

3amanue 4.

1) Haiinure npou3BoaHyto GyHKINU
v =42 — 6sin(7 + 4x)
OrtBer:

1

2,/2 — 6sin(7 + 4x)
2) HazoBure kakoe-m100 1udpoBoe cpeicTBO, MPUMEHUMOE IS
peuieHus naHHou 3agaun. OO60CHYHTE BaIll BEIOOP.

«(—24)cos(7 + 4x)

OtBet: K 1u¢poBbIM cpeacTBaM, KOTOPbIe MOTYT ObITh IPUMEHEHbI

JJISl pelieHus JaHHoi 3a1a4yn oTHocuTca Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaKIiee 00JbIoi Hadop
MareMaTu4ecKuxX GyHKUU B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajredpbl, OpMEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BHIYMCJICHUSIMU U BU3YaJbHBIM CONPOBOKICHHEM.

3ananue 5.
1) Haiinure npou3BoaHyro GyHKIHH
¥ = 5cos(3 +4x) + log,(3x— 4)
OTtBer:
—7 - A T
20sin(3 + 4x) (@x—1)Ina
2) HazoBure kakoe-m160 1uppoBoe CPeACTBO, IPUMEHUMOE IS
perieHust gaHHOM 3aaaun. OOOCHYITE Balll BEIOOD.

Otser: K nugpoBbsiM cpeacrBaM, KOTOPbIe MOTYT ObITh IPHMMEHEHBI

JJISl pelieHus 1aHHoi 3axa4yn oTHOcHTcA Wolfram Mathematica-
NporpaMMHoe o0ecrnedyeHne, BKIKYammee 00160 HA0op
MaTeMaTH4YecKuX QyHKIMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajredpbl, OpMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSIMH ¥ BU3YAJIbHBIM CONPOBOKIEHUEM.

10.

[TpoBepbTe sSIBISIETCS M BBIpAKEHUE
1 .
- —# (—24)cos(7 + 4x)

2,/2—6Ein(T+4

NPOU3BOJHON QYHKUMHA y = /2 — 6sin(7 + 4x) ? OTBET OOOCHYIHTE.
OTBeT: BbIpa:keHHe SIBJISIETCS MPOU3BOAHOM 1J151 PYHKIMHU, YTOOBI
3T0 000CHOBATH MO’KHO B3SITh IPOU3BOJAHYI0 OT

V= ,‘,-"2 — Gsin[? + 4%) uJaM BBIYUCIUTDH HeonpeaeJeHHbIH
HHTerpaJ

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

OIIK-1.B.2

11.

3anummTe ypaBHEHHe KacaTeIbHOM K rpaduKy QyHKImH y=X° - 2
B €r0 TOYKe ¢ adcimccon Xo= 1

OrBet: y=3Xx-4

YK-1.B.1

12.

B KaKoii Touke ypaBHEHHE KacaTelbHOH K rpaduKy (yHKIHH Y=X° -2
nMeet B Yy=3X-4

OIIK-1.B.2



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

OTtBer: Xo=1

3ajada MOKeT ObITh pelieHa AByMs criocobamu. O0ocHylTe 00a
criocoba pemieHusl.

Otgert: IlepBblii C1IOCO0 OCHOBAH HA ONpe/le/IEeHUN KACaTeJIbHOH K
rpaguky GyHKIUH — ITO 0011asi TOUKA rpadpuka pyHKIHHN U
NPSIMO, SIBJISIIONIENCH KACATEJIbHOM, T.€. HY’KHO PelIUTh CUCTEMY

_fy=x%—2
aBHeHHH |
P y=3x—4
IIpu BTOpPOM cnioco0e pemieHusi, He00X0AMMO CPABHUTH 0011Iee

ypaBHeHHe KacaTeabHoii ¥ = ¥ (xp) + ¥ (xp) (x— xp) my=3x-4

13.

[TycTh B TOUKE (X0, Yo) mepecekaroTcs n1Be kpuBbie y=f(X) n y=g(x). Obe
byakunn y=f(X) 1 y=g(X) UMEIOT MPOU3BOJIHBIE B TOUKE (X0, Vo). Uemy
paBeH yroil MEX1y KPUBBIMU?
OtBeT: Yriom @ Mexny kpuBbiMu y=f(X) # y=g(X) B To4Ke (X0, Y0)
Ha3bIBaeTCs YroJ Mexay KacaTeJbHbIMHU K MPSAMbIM,

g lxg—f (xp

NpPOBe/IeHHBIMH B TouKe (Xo, Yo) m  tg(@) = Fieg)a (xg

VK-1.3.1
VK-1.3.2

14.

[TycTh monoxeHue TOUKU npu €€ IBKeHUH 3a1aéres Gynakuuen S=S(t),
rae t — Bpemsi. Uemy paBHa CKOpPOCTh TOUKU? BhIUIMTE HOMEP BEPHOTO
YTBEPIKICHHSL.

a) CkopocTh TOYKH PaBHA NPOU3BOAHOM PpyHKIM S(t)

a) CKOpOCTh TOYKH paBHA BTOpPOii ipon3BoaHoN QyHKImU S(t)

b) Ckopocts Touku paBHa nuddeperunany pynkipn S(t)

OrtBeT: a)

VYK-1.3.1
VK-1.3.2

15.

ITycts Gpynkuus y = f(x) 3agana Ha unTepBaine (a, b). HazoBute ycnosue
yobiBanust GyHkuuu Y = f(x) Ha uaTepBae (a, b).

Otser: Ecain nponsBoanas ¢pynkuun y = f(X) orpunarejbHa ais
BCeX X U3 HHTepBaJa (a, b), To pyHKuHA YObIBaeT HA 3TOM
HHTEpBaJe.

VK-1.3.1
VK-1.3.2

16.

ITycts Gpynkuus y = f(x) 3agana Ha unTepBane (a, b). HazoBute ycnosue
BBINTYKJIOCTH BBepX (yHkimu Y = f(x) Ha uHTepBae (a, b).

Ortser: Ecan BTOpasi npousBoaHasi pynkuuu y = f(x) orpunarenbHa
JJIS1 BCeX X M3 MHTepBaJa (a, b), To pyHKkIuA BbINYKJIa BBEPX HA
3TOM HHTepBaJle.

VYK-1.3.1
YK-1.3.2

17.

ITycts Gpynkuus y = f(x) 3agana Ha unTepBaie (a, b). HazoBute ycnosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMH Yy = f(X) Ha uHTEepBaie (a, b).
Ortser: Ecan BTOpasi nponssoaHas gynkuuu y = f(x)
MOJIOKMTEJIbHA VIS BCEX X U3 HHTepBaJa (a, b), To pyHKkumus
BOTHYTA (BBINYKJA BHU3) HA 3TOM HHTepBaJe.

YK-1.3.1
YK-1.3.2

18.

[Mycte nuddepentmpyemas byukius y = f(X) 3agana Ha uHTEpBaIe
(a, b).

W3BecTHO, 4TO B TOUKE Xo Ha MHTEpBae (a8, b) mponsBoaHas GyHKIUH Y

OIIK-1.B.2




= f(X) paBHa Hynro. Kakux qaHHBIX HE XBaTaeT, YTOOBI YTBEPHKIATh, YTO
B 9TOM TOYKE QYHKIMS UMEET MAaKCUMyM?

Otser: B Touykax 3kcTpeMyMa Ha HHTepBalie (a, b) nponsBoaHas
¢yukuuu y = f(X) paBHa Hy110 (HE00OX0AMMOE YCJI0BHE). ITA TOYKA
MOIKeT ObITh TOYKOH MaKCHMyMa, MUHHMYMA WJIH neperunta
rpaguka ¢pyukuuu. /st Toro, YTo0ObI B TOUKE ObLJT MAKCUMYM,
NPOU3BOAHAS (PYHKIUHU T0JIKHA MEHSITh 3HAK C IJTI0CA HA MHHYC.

19. | Kakas npsimast TMHUS Ha3bIBACTCS aCUMIITOTOM rpaduka GyHKIUN YK-1.3.1
y=f(x)? VK-1.3.2
Otget: [IpsiMas TuHMS M HA3BIBAETCS ACUMIITOTOM rpadguka
¢pynxuun y=f(x), ecau paccrosinue d or Touku M, Jie:kamieid Ha ITOM
rpaguke, 10 NPSAMO M CTPEMUTCS K HYJIIO IPH HEOTPAHMYEHHOM
yAaJleHUH ITOii TOYKHU MO0 rpauKy 0T Ha4ajIa KOOPAUHAT B
0eCKOHEYHOCTb.

20. | BepHo 11, 4TO BBIpa)KeHUE OIIK-1.Y¥.2

5, 2 2 s
__.1|,.T —_ ._-..I'.D A __.‘l,.: L 5
4 37 's
SBnsercs pemenneM [(5x* — 2x* ++/x3)dx ? OTBeT 000CHYiiTE.
[IpuBenute aBa criocoda peuieHus.
OTBer: BbIpa:keHue
5 4 2 3,2 32
X —ox Ex: + 5 ABJAETCH pelieHneM
J (5x% — 2x% +/x%)dx
Jl1s1 0TBETA Ha ITOT BONMPOC MOKHO B3SITh HHTErpaJ
[ . — 5 2 2 :
J (5x° —2x" + ¥ )dx=—x*——x"+-x1+C
4 3 5
5 4 2 3,2 2 .
Te Sxt — x4 oxl 5 -3T0 0HO U3 peueHuii npu C=5.
Bropoii BapuaHT pelueHus: B3ATh IPOU3BOAHYIO OT
5
- > - )
Sx* —24% + 247 + 5, IPOU3BOAHAS PABHA NOAMHTErPAIbLHOI
4 3 5
bynxkuun  5x* — 2x* + /x* | 3HAUMT BHIpaKeHHE
5 2 2 2
: xt — S 2+ Sx? + 5 sABJseTCs pelieHueM HHTerpaJa.
21. 1. BbluucauTth HeonpeaeaEéHHbIN HHTETpa: OIIK-1.B.2

J (5x% —2x* + \.-"Fjd,r

Orser:

5 2 2 3
—xt——x+-xT+cC
4 3 5

2. BBIYHCIUTH HEOTIPEISIEHHBIN HHTETPAT:

S . 1
J (WVx*+3x° -5 Sja:r
VX

OTtBer:
35 3




3. Bwruncaute HeompenenEHHbIN HHTETPAT:

P i

[E e

3-:‘.:.
OTtBeT:

3 ¢ 67

—x3i+—axs+C

8 7

4. BpaucauTh HEONPEAeAEHHBIN HHTETPAT:

OTtBeT:

L
0,5x*4+0,8x *+C

5. BbraucianTs HeonpeaenEHHbII HHTErpat:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTo/ 1l UHTETPUPOBAHUS: METO] BHECCHHUS 1101 3HAK MU depeHImana

U METOJ 3aMEHBI IEPEMEHHOW HHTETPUPOBAHHUS.

1. BeiOepure METOl HHTEIPUPOBAHUS U BHIYHUCIIUTE HHTETPAJI.
VYKaxuTe Kakoi METOJ] HHTETPUPOBAHUS TIPUMCHSLITH:

J” 2xdx
Vxi+3
OTtBeT:
2x2+3+C
Mo:keT OBITH IPUMEHEH KAaK MeTO/l BHECEHUsI MO/l 3HAK

Au(ppepeHnnana TaK ¥ MeTO/ 3aMeHbI IlePpeMEeHH O
HHTErPUPOBAHMS.

2. BsIOepuTe METO HHTETPHPOBAHKS U BHIYHUCIUTE HHTETPAL.
VKaKUTe KaKOW METOJ] HHTETPUPOBAHHUS TPUMECHSLIH:
[ dxddx
J x*+1
OTtBerT:
Zarctg(x*)+ C
Mo:keT ObITH MPUMEHEH KaK MeTO/l BHECEHHS M0/ 3HAK

Au(ppepeHnnana TaK ¥ MeTo/ 3aMeHbI IepeMeHHO
HHTErPUPOBAHMS.

3. Bribepure MeTO1 UHTETPUPOBAHUS U BBIYMCIUTE HHTETPAL.
VYKaxute Kakoi METOJ HHTETPUPOBAHMS IPUMEHSIIN ;

-

J xsin(x® + 3)dx

OIIK-1.3.2
OIIK-1.B.2




OTBeT:

1 .
—;('US[X" +3)+C

=

MoaxeT ObITHL MPUMEHEH METO] 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

4. BpiObepuTe METO UHTETPUPOBAHUS U BBIYMCIUTE HHTErPaL.
VYKaxxute Kakoid METOJ UHTETPUPOBAHMS IPUMEHSIIN:

dx
J Vxcos?(yx)
OTtBet:
2tg(\Vx) +C
Mo:keT ObITH IPUMEHEH METO/I 3aMeHbI IepeMeHHOi
HHTErPHUPOBAHHUS.

5. BriOepute MeTO UHTETPUPOBAHMS U BBIUMCIUTE UHTETPAJL.
VYKaxkute Kakoi METOJi UHTETPUPOBAHUSI IPUMEHSIIN:

'l ﬂll,"l,'
Jom—
OTtBer:
—2Iln|4 — x| + ¢

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

23.

Samanue 1.

1) BLI‘II/ICJ'II/ITB, NPUMCHUB MCTOA UHTCTPUPOBAHUA 110 YACTAM:

J x % cosxdx

OT1Ber: xsinx + cosx + C
2) HasoBure kakoe-1m60 nudpoBoe CpeacTBO, MPUMEHUMOE JIJIs
peueHust JaHHoH 3anaun. OGocHy#HTE Balll BBIOOD.

Otser:
K uudposBsiM cpeacrBam, KOTOpble MOTYT ObITH NPHMEHEHbI AJs
pelienust ganHoi 3amaum orHocutcss \Wolfram Mathematica-
NporpaMMHoe ofecrnedeHue, BKJIWYawlee 0o0abloii  Habop
MaTeMAaTH4YeCKUX (PYHKUHMH B TOM 4YHCJE CHCTEMY KOMIBLIOTEPHOM
ajreOpbl, OPHEHTHPOBAHHYI) HAa MOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB € BBIYMCJICHHUSIMH U BU3YAJIbHBIM COIIPOBOKACHHUEM.

3ananue 2.
1) Beruncnuts, NpUMEHUB METOJ UHTETPUPOBAHUS 11O YACTSIM:
[(x +1)e*dx
OrBer: (x +1)e* — e+ C
2) HasoBure kakoe-in60 nmuppoBoe CPeACTBO, MPUMEHUMOES JIJIs
pereHust qaHHOM 3aaaun. OOOCHYHTE Balll BEIOOD.
Orser:
K uudpoBbIiM cpeacrBaM, KOTOpbie MOTYT ObITh NMPUMEHEHbI JIJIsI
pelieHusi JAaHHO 3amayum  otHocuTess Wolfram Mathematica-

VK-1.V.3



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

NporpaMMHoe ofecrnedeHue, BKJIAWYawmee 0O0oabmoii Hadop
MareMaTu4ecKux (QyHKIUI B TOM 4MC/Ie CHCTEMY KOMIIbIOTEPHOM
anre0pbl, OPHEHTHPOBAHHYK HAa IMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BHIYMCJICHUSIMH U BU3YAJIbHBIM COIIPOBOKIEHHUEM.
3ananue 3.

1) BeluncIuTh, MIPUMEHUB METOI HHTETPUPOBAHUS 10 YaCTAM:
J xlnxdx

OtBer: 0,5x*(Inx— 0,5) + C
2) HasoBure kakoe-n60 nudppoBoe CPeaCTBO, MPUMEHUMOE JIJIs
perieHus qaHHoM 3aaaun. OOOCHYHTE Balll BHIOOD.

OrtBer:
K uudpoBsiM cpeacrBam, KOTOpble MOIYT ObITh NMPUMEHEHbI JJs
peliennsi gaHHoW 3amaum orHocutTes \Wolfram Mathematica-
nporpaMMHoe olecnedyeHue, BKJIOYaolee O00JbIIOH HadOp
MaTeMaTH4YecKuX (YHKOUH B TOM YHUCJIECHCTEMY KOMIbIOTEPHOI
aqre0pbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY HHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSIMH ¥ BU3YAJIbHBIM CONPOBOKIEHHEM.
3amanue 4.

1) BeruncinuTh, IPUMEHUB METOJ UHTETPUPOBAHUS 110 YACTAM:
.'l.': # sinwdx

OtBeT:—x’cosx + 2xsinx + 2Zcosx + €
2) Hasosure kakoe-1m60 nudpoBoe CPegCTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O6ocHy#Te Ball BHIOOP.

OTser:
K uudgpoBbiM cpeacTBam, KOTOpble MOTYT ObITh MPUMEHEHbI 115
peuieHus 1aHHOM 3aa1aun oTHOcuTCsE Wolfram Mathematica-
NporpaMMHoe odecrnedeHue, BKIKYawuee 001b110i HA00p
MaTeMaTH4YeCKUX QYHKUMA B TOM YHC/I€ CHCTEMY KOMIILIOTEPHOMI
aJre0pbl, OpUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BIYUCJICHUSIMU H BU3YaJIbHBIM CONPOBOKIEHHEM.

24,

3ananue 1.

1) BbruuciuTe OnpeaeIeHHBIA HHTETPaT:

.

J ax

0

Oteet: 2
2) Ha3zoBure kakoe-1100 muppoBOe CPEACTBO, MPUMEHUMOE TSI
penieHus qaHHou 3agaun. OO60CcHyTe Ball BBIOOP.

OrtBer:
K uu¢poBbsiM cpeacrBam, KOTOpble MOTYT ObITh NPHMMEHEHBI IJIs
pelieHHsi JdaHHO# 3amauum  otHocutest Wolfram  Mathematica-
NporpaMMHoe olecreyeHHe, BKJOYawliee 00Jb1IOH Habop
MaTeMaTH4YeCKUX (PYHKUHMH B TOM YHCJE CHCTEMY KOMIBIOTEPHOM
aqre0pbl, OPHEHTHPOBAHHYI) HAa IMOATOTOBKY HWHTEPAKTHBHBIX

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
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

AOKYMCEHTOB C BBIMMCJICHUAMHU H BU3YAJIbHBIM COIMPOBOKICHUEM.

3ananue 2.

1) BeruuciuTe onpeaeaeHHbI HHTErPa:

1

J 2dx

0

OtBet: 2
2) Ha3zoBute kakoe-1100 nuppoBoe CPeACTBO, IPUMEHUMOE TSI
pereHust gaHHou 3aaaun. O00CHYHTE Balll BEIOOD.

Orser:
K nudpoBsiM cpexncrBam, KOTOpble MOIYT OBITH NPHMEHEHbI s
pelieHnst gaHHoW 3amaum orHocutTes \Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJIOYaolee 00JbIIOH HadOp
MaTeMaTH4YeCKUX (PYHKUIMIi B TOM 4HC/Ie CHCTeMY KOMIIbIOTePHOil
aqre0pbl, OPHEHTHPOBAHHYI0 HA MOATIOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BHIYMCJICHHUSIMH U BU3YAJbHBIM COIIPOBOKACHHUEM.

3ananue 3.

1) BbruuciuTe ONpeaeICHHBIA HHTETPaT:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) Ha3zoBute kakoe-1100 uppoBOE CPEACTBO, MTPUMEHUMOE TSI
perieHust gaHHOM 3aaaun. OOOCHYHTE Balll BEIOOP.

Orser:
K uudpossiM cpexcrBam, KOTOpble MOIYT OBITH NPHMMEHEHbI IJIsI
pelieHusi gaHHoW 3amaum orHocutTes \Wolfram Mathematica-
NporpaMMHoe oecrnedeHue, BKJIAWYawmee 0O0oabmoii Hadop
MaTeMaTH4YeCKUX (PYHKUHMHA B TOM YHCJE CHCTEMY KOMIIbIOTEPHOM
aqre0pbl, OPHEHTHPOBAHHYI) HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSIMH U BU3YAJIbHBIM CONPOBOKICHUEM.

3anandue 4.

1) Beruucnute onpeaeseHHbIA HHTETPa:

0

J x dx

-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

Oter: 0-1/4=-1/4
2) HasoBuTte kakoe-1n60 nuppoBoe CpeacTBO, MPUMEHUMOE IS
peuieHus naHHou 3agaun. OO60CHYylTEe Ball BBIOOP.

OTger:
K mudpoBbiM cpeacTtBaM, KOTOPble MOIYT ObITb NPUMEHEHbI sl
pelieHHs1 JdaHHO# 3amauum  orTHocutess Wolfram  Mathematica-
nporpaMMHoe o0ecnedyeHue, BKJIOYallee 00JabIIOH Ha0Op
MaTeMaTH4YecKuX (YHKUHMA B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajireOpbl, OPHEHTHPOBAHHYI HAa MOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSIMH ¥ BU3YAJIbHBIM CONPOBOKICHUEM.

3anague 5.

1) BbruuciuTe OnpeaeIeHHbIA HHTETPaT:

1

[[esax

-1

OtBer: e-etl
2) Hasosure kakoe-1u60 HudPOBOE CPEACTBO, IPUMEHUMOE JUIS
pemenus naHnoi 3agaun. OGOCHyMTE Ball BEIOOP.

Orser:
K uudposBsiM cpeacrBam, KOTOpble MOIYT ObITH NPHMEHEHbI AJs
pelieHust ngaHHoW 3amaum orHocutes \Wolfram Mathematica-
NporpaMMHoe oecrnedeHue, BKJIWYawmee 0O0oabmoil Hadop
MaTeMaTH4YeCKUX (PYHKUIMIi B TOM 4Hc/Ie CHCTeMY KOMIIbIOTePHOil
anre0pbl, OPHEHTHPOBAHHYI0 HA MOATOTOBKY WHTEPAKTHBHBIX
AOKYMEHTOB € BHIYMCJICHHUSIMH H BU3YAJIbHBIM COIIPOBOKICHUEM.

25.

1. TIpouHTerpupyiite TPUTOHOMETPUUYECKYIO (PYHKIIHIO

( Cosx dx

OtsBer: 0,5

2. TlpowHTETrpUpyHTE TPUTOHOMETPHUECKYIO () YHKITHIO

( CcosSx dx

OtBer: 0O
3. IIpounTerpupyiiTe TPUrOHOMETPUUECKYIO ()YHKITHIO

( cos 2x dx

VK-1.V.3



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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:0,25
4. TlpowHTErpupyiTe TPUrOHOMETPHUECKYIO () YHKITHIO

( sinxy dx

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPHUECKYIO () YHKITHIO

( sinx dx

OTtBer: 1

Bompocsr (3amaun) st 3adera / qudd. 3adera mpencTaBieHbl B Tabmie 16.
Tabnuna 16 — Bompocs! (3amaun) mist 3auera / nudd. 3auera

Ne i/t

Kon

ITepeuens Bonpocos (3ana4) mid 3adera / qu . 3a4€Ta
P P ( A )ﬂ A q)q) HHAWKaTOopa

Y4eOHBIM IIJIAHOM HeE MpeaAyCMOTPCHO

[lepeyenp TeM IS KypCOBOTO TPOCKTHPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeCTaBICHBI B Tabmuie 17.
Tabnuna 17 — IlepedeHsb TeM AJisi KypCOBOTO MPOESKTHUPOBAHUS/BBITIOTHEHHSI KyPCOBOM pabOThI

[IpumepHBIi epeueHs TeM AJIs KypCOBOTO MTPOEKTUPOBAHUS/BBITIOTHEHUS

Ne n/m .
KypCOBOI1 pabOThI
VY4eOHbBIM IUTAHOM He NPelyCMOTPEHO
Bonpocel uisi npoBeneHUsT NPOMEXKYTOYHOW aTTECTallUM B BHAE TECTUPOBAHUS

IpeJICTaBICHBI B Tabwie 18.

Tabmmna 18 — [IpumMepHsIi mepedeHb BOMPOCOB IS TECTOB

Ne
Kon
o/ [IpumepHbIii IepedeHb BOPOCOB Il TECTOB WHIUKATOP
I a
TunoBoil BapuaHT TECTOB
1 cemectp
1. | Beruucnure 1) 1 YK-1.3.1
mpenen 2) 3 VK-1.3.2
y 3x“+2x —7 3) 15
o 267 — 5x + 1 4) -1
OrtBer: 3)
(uacTpykumst: [IpodnTaiiTe TEKCT, BRIOEPHTE
NPaBUIBHBII OTBET M 3aIMIINTE aPTyMEHTBI,
000CHOBBIBAIOIIHME BEIOOp OTBETA)
2. | Toukoii pa3pbiBa 1) 6 YK-1.V.3
byHKIIUU 2) 2




x — 3
(x2+3)inx

SABJIACTCA TOUKA

y =

3) 1

4) 4

OtBet: 3)

(uaCcTpyKIWMs: [IpounTaiiTe TEKCT, BRIOCPHUTE
MIPABWJIBHBIN OTBET M 3aIHIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

[IpousBoanas GpyHkiuu | 1) 2x - 4%[n4 YK-1.B.1
y=x%-4" 2) 2x- 471
paBHa 3) x4 (2+x)
4) x-4%(2 + xIn4)
OrtBert: 4)
(unctpykuust: [Ipounraiite TeKCT, BEIOEpUTE
NPaBUIBHBII OTBET U 3aIUIIUTE apIyMEHTBHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
A6cuucca skcrpemyma | 1) 8 OIIK-1.3.2
byHKIMH 2) 0,5
y=8—x"+x 3) 1
paBHa 4) -0,5
OtBeT: 2)
(uactpykuust: [IpounTaiite TekcT, BbIOEpUTE
NPaBWIBHBIM OTBET U 3aIUIIUTE apIyMEHTBHI,
000CHOBBIBAIOLIUE BHIOOP OTBETA)
IMpu kakux 3HaueHusx | 1) 8 VK-1.B.1
aprymeHTa (yHKIIHS 2) 0,5
UMEET 3)1
IKCTPEMYM 4) -0,5
y=2x3—-1,5x+5 | OrBer: 2)4)
(ITpounTaiiTe TEKCT, BHIOEPUTE MTPABUIIEHBIC
BapHaHTHl OTBETA U 3aITUIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHME BEIOOP OTBETOB)
Bbraucinte uHTErpal | 1) — 1 L ¢ VK-1.V.3
ax I!'I:?'I."f,g.i.'
J (1+x)arctg®x 2) ]11|m'ftgx| TC
3) — I, T
arctg-x
1
4) arct gx -
OTtget: 1)
(uacTpykuust: [Ipounraiite TekcT, BEIOEpUTE
NPaBUWIBHBIN OTBET U 3alUIIUTE apTyMEHTBHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
Brruuciure 1) 0,5 (3-8x)%°(-8) OIK-1.V.2
POU3BOJIH ;
(I)I;HKLII/II/I o 2) 0,5 (3-8x)0% (8)
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) -4 (3-8x)05
Otert: 1) 4)

[IpounTaiiTe TEKCT, BHIOCPUTE MTPABUIBHBIC




BAapHUAHTBI OTBCTA U 3alTUIINUTC apTyYMCHTHI,

000CHOBBIBAIOIINE BHIOOP OTBETOB

Bpruucnure

IIPOM3BOJIHYIO BTOPOTO

nopsiika QyHKIUN
a—1

v =g Sx—

I
[J
[
m

[
|
[y

1) v=
2) v S

3) y =5e5%1

4) 25

Ortser: 3)

(nactpykuust: [IpounTtaiite TekcT, BEIOEpUTE
HpaBHHBHBIﬁ OTBCT U 3alIMIINUTC apIryYMCHTHI,
000CHOBBIBAIOIIHNE BEIOOP OTBETA)

Il
m

YK-1.¥.3

OO6parHoii pyHKIIHEH
10 OTHOIIIEHHUIO K
byHKIIUN

v =¢e* gBugercs
byHKIISA

1) y = xF
2) v = i

3y y=Inx

4) y =e*

Orteer: 3)

(unCcTpyKIWMs: [IpounTaiiTe TEKCT, BRIOEpUTE
MIPABWJIBHBIN OTBET M 3aIUIITUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

OIIK-1.3.2

10.

I[TepBas nmpousBoHas
(yHKIIMH IOKA3bIBAET:

1) ckopocTh H3MeHeHHsI PYHKIUH

2) HampaieHUue QYHKIUH

3) npwuparieHne pyHKIUN

4) mnpupaiieHue apryMmenTa QyHKIUH
Otset: 1)

(naCcTpyKust: [IpounTaiiTe TEKCT, BRIOEpHUTE
NPaBUIBHBII OTBET U 3aIUIIUTE APTYMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

OIIK-1.B.2

11.

Huddepennman
(byHKLUU paBeH

1) OTHOIIEHHIO TIpUpAICHUs PYHKIIUU K
HPUPALLEHUIO apTyMEHTa

2) TPOU3BEICHUIO MPUPANICHUS (YHKIIUH HA
IpUpalieHne apryMeHTa

3) mpou3BeIeHHIO MPOU3BOIHOI Ha
NnpupalieHue apryMeHTa

4) TpUpaLICHUIO apTyMEHTa

OrBer: 3)

(uacTpykuums: [Ipountaiite TEKCT, BhIOEpUTE

NPaBUJIBHBIN OTBET U 3aMMIIUTE apTyMEHTHI,

000CHOBBIBAIOIINE BHIOOP OTBETA)

VK-1.V.3
OIIK-1.B.2

12.

Brraucnure yncio
TOYEK pa3phiBa

byHKIIUN
x+ 2

p

(x +3)*(x*—4)?

1) 1

2) 2

3) 3

4) 0

OrtBer: 3)

(uncTpykuust: [IpounTaiite TekcT, BHIOEpHUTE
HpaBI/IJ'IBHI)II\/’I OTBCT U 3allMIIUTEC apIr'yMCHTEIL,
000CHOBBIBAIOIINE BEIOOp OTBETA)

OIIK-1.3.2




13.| Beruuciure 1) 0 YK-1.3.1
npeen 2) 9 YK-1.3.2
. sin”3x 3) 3
i — 4) 1
OrtBer: 2)
14.| YpaBuenue 1) yv=2x+4 OIlK-1.3.2
KacaTeJabHOU K 2) y=4x+3
rpaduky GyHKuMHM 3) v=2x—-5
y=x"—2 4) y=3x—4
B €I'0 TOYKE C OrtBer: 4)
abcruccoi (uaCTpYKIWMS: [TpounTaiiTe TEKCT, BRIOEpHUTE
Xo= 1 mmeeT BuA IIPaBUJIbHBIN OTBET U 3aIMIIUTE APIYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
15.| Beruucinure 3Hauenue | 1) O OIIK-1.Y .2
IpoOM3BOAHOM BrOoporo | 2) -1
nopsiaka GpyHKIuu 3) 3
vy = sin2x + 4x 4) -4
B TOUKE ¥ = — OtBer: 4)
N (uacTpyKIWMs: [IpounTaiiTe TEKCT, BHIOCPUTE
NPaBUIBHBII OTBET M 3aIMIINTE aPTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16.| MHuoxecTBO 1) —lsin3dxy —Lcos3x L C VK-1.V.3
1epBOOOPA3HBIX i 1?2 OIIK-1.B.2
dyHETIH 2) 3xsindx + Jcos3x +C
f(x) = —xcos(3x) 3) 3:{5:’113:{—%5053:{ +C
uMeEST BUA 4) 3xsin3x + 9cos3x+C
Otget: 1) -
(nacTpykuust: [IpounTtaiite TekcT, BEIOEpUTE
NIPAaBUJIBHBIN OTBET W 3aITUIIINUTE apTyMEHTHI,
000CHOBBIBAIOIIHME BEIOOp OTBETA)
17.] Ecnu  onpenesieHHOMY 1) LE*' . OIIK-1.3.2
merpasy
J % A6k
1 VI TANX 2 dt
MIPUMEHHUTD 3) ) ==
MOJICTAHOBKY 2 5ds
x = t°, T0 OH MpUMeT 4 6], g 3¢
BUJI
OrtBer: 4)
(uacTpykuust: [Ipounraiite TekcT, BEIOEpUTE
NPaBUIIBHBII OTBET U 3aMUIIUTE apTyMEHTBHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
18.| Teno nBwKETCS 11O 1) 6 YK-1.¥V.3
3aKOHY 2) 4
S(t)=5t3+1, Torma 3) 10
CKOPOCTh B MOMEHT 4) 15
Bpemenu t=1 paBHa Otget: 4)

(unctpykuwmst: [Ipounraiite TeKCT, BoIOEpUTE
ITPABWJIBHBIN OTBET U 3alIMIINTE apTyMEHTHI,




000CHOBBIBAIOIIINE BHIOOP OTBETA)
19.| Banummre YK-1.V.3
MI0CJIEI0BATEIILHOCTD
JICUCTBUN MpU A) mo/ICTaBUTh 3HaYEHUE BPEMEHU f=Jyac B
pELICHUH 3a/Iauu: ypaBHEHHE NIepEeMELLICHUSI
b) BbIpa3utk BpeMs B CeKyH1aX
Teno nBuxkeTcs no B) paznenuth nepemMerieHre Ha Bpemst
3aKOHY ') B35Th IPOM3BOAHYIO OT MEPEMEIICHUS
S(t)=5t3+1(m/c), aTo6B1 | JI) HOACTABUTH B YPABHEHHE IIPOM3BOIHOM
BBIUHCIIUTH CKOPOCTh B | 3HAaYEHHE BPEMEHHU
MOMEHT BPEMEHHU
t=5 uac nyxHo OrtBerT:
BB/l wnu I'bB/]
(unctpykuus: [IpounTaiiTe TEKCT U yCTAHOBUTE
MOCIIEA0BATEIHHOCTD. 3aMUIINTE
COOTBETCTBYIOIIYIO ITOCIIEA0BATEILHOCTh OYKB
CJICBa HAIIPaBO)
20.| Vkaxute GyHKIHH, 1) x u sinx VK-1.3.1
KOTOPBIE SIBIIIOTCS 2) X utg2x YK-1.3.2
SKBUBAJICHTHBIMHA IIpU | 3) X M COS2X
x—=0 4) X wu sin2x
Otget: 1)
(unctpykuust: [IpounTaiite TeKcT, BEIOEpUTE
NIPaBUIBHBIN OTBET U 3AITUIINTE apTyMEHTHI,
000CHOBBIBAIOLIUE BHIOOP OTBETA)
21.| Kakoe u3 Huxe 1) oTHOIICHUE TipUpaIeHus HYHKIINHU K YK-1.3.1
MEPEYNCIIEHHBIX MPUPALICHUIO apTyMEHTa YK-1.3.2
IpeI0KEHHUH 2) oTHOLICHHS (QYHKIMH K IPUPAICHUIO
oTpeneNnseT aprymMeHTa
IPOM3BOJIHYIO 3) oTHoIIeHHE ITpeena QyHKIUH K apryMEHTyY
¢byHKIMM (Koraa 4) mpenes OTHOIIEHHSI TPUPAIIEHHs] PYHKIHH
npupalieHue K NPUPALLEHHUIO apTYMeHTAa
aprymeHTa crpeMutcs k | OrBer: 4)
HYy10)? (uactpykuus: [IpounTaiite TeKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

Cucrema OLIEHUBAHUS TECTOBLIX 3aJaHUMN:

1 tun) 3aganne KOMOMHHMPOBAHHOI'O THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa M3 YEThIpeX
MIPEIOKEHHBIX 1 000CHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CJIHM MPABUIIBHO YKa3aHa Iudpa
U TpHUBEICHBl KOHKPETHBIE apryMeHThl, HCIOJb3yeMble INpu BbiOOpe otBera. IlomHoe
COBITaAACHUEC C BEPHBIM OTBETOM OLICHUBACTCSA 1 63J'IJ'IOM, HeBepHBIﬁ OTBCT UJIK €r0 OTCYTCTBHUE —
0 6amnos.

2 Tum) 3amaHue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM HECKOJNBKHX BapUaHTOB OTBETA W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHEM BBIOOpA CUMTACTCS BEPHBIM, €CIU MPaBHIBHO
yKa3zaHbl HUGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHThI, HCIIOJIb3yeMbIe IIPU BBIOOPE OTBETOB.
[TonHOE coBmaaeHne ¢ BEPHBIM OTBETOM OIleHHBaeTcs | 6aymioM, eciau JOMyIIeHbl OIIUOKH WIN
OTBET OTCYTCTBYeT — 0 Oasuios.

3 Tum) 3ajaHue 3aKpHITOrO THUIA HAa YCTAHOBJICHHE COOTBETCTBHS CUMTAETCS BEPHBIM, €CIIH
YCTaHOBJIEHBl BCE COOTBETCTBMS (MO3ULIIMKM M3 OJHOTO CTOJOLIA BEPHO COIMOCTAaBJIEHBI C
NO3ULUAMH Apyroro croibua). [TonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OIleHHBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WK €ro oTcyTcTBHE — () 0ayIoB



4 tum) 3amaHuWe 3aKPBHITOTO THIA HA YCTAHOBJICHHE TOCIEIOBATEIBHOCTH CUUTACTCS BEPHBIM,
€CIIM TPAaBHJIBHO YKa3aHa BCS IOCIeNOBaTeIbHOCTh IUdp. [lomHOE coBmameHHe C BEPHBIM
OTBETOM OlleHHuBaeTcsi 1 GayioM, eciii JOMyIIEHbI OIIMOKH WA OTBET OTCYTCTBYET — 0 6auios.

5 Tum) 3amaHue OTKPHITOTO TUMNA C Pa3BEPHYTHIM OTBETOM CYHMTACTCS BEPHBIM, €CIU OTBET
COBIAJIACT C OTAJOHHBIM IO COJACpPKaHMIO M TonHOoTe. [IpaBWIIbHBII OTBET 3a 3aJaHue
OlLICHUBAETCs B 3 Oaiia, €Clii IOMyIIeHa O/IHa OInOKa \ HeTOYHOCTh \ OTBET MPaBUIIbHBIN, HO HE
NOJHBIN - 1 Gayut, eciu omynieHo 6osee 1 ommOKu \ OTBET HENIPAaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepevyeHb TeM KOHTPOJIBHBIX PaOOT MO AMCHUIUIMHE OOYYaIOUIMXCS 3a09HON (HOpMBI
o0OydeHus1, IpeICTaBICHbI B Ta0uie 19.

Ta6mmma 19 — IlepedyeHb KOHTPOIBHBIX PabOT

Ne /it [TepeyeHb KOHTPOIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoguveckre  MaTepuaibl,  ONPEACIAIOIMIAE  MPOIECIYPhl  OIICHUBAHHS
WHAUKATOPOB, XapaKTEpHU3YIOUIUX JTambl (OPMHUPOBAHUS KOMIIETEHIUH, COJEp)KaTcsi B
JOKaJbHBIX HOpMaTuUBHBIX akTax [YAII, pernameHTUpYIOIUX TMOPSAIOK € MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCcTalluu O0y4YarolIuXcs
I'VAIL

11. Meroauueckue ykazaHus Ui 00ydaroImuxcs 0 OCBOCHUIO AUCHUIUINHBI

11.1. MeTtoauueckue yka3zaHus [ OOyYaroIIMXCS 10 OCBOCHHMIO JIEKIIHOHHOI'O
MmarepHaa.

OcHOBHOE Ha3HAY€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKU CTPOMHOE, CUCTEMHOE,
riyOoOKoe W sICHOE M3JI0)KeHHe ydyeOHoro Martepuana. Ha3zHaueHue COBpEeMEHHOW JEKIUH B
paMKax JIMCUUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(GOPMAIMIO MO TEME, a B OCBOCHHUH
(dbyHAaMEHTAIbHBIX NpoOJeM TUCHMIUIMHBI, METOJOB HAyYHOrO IIO3HAHMs, HOBEHIINX
JOCTHKEHUI HayuyHOM MbIciu. B yueOHOM mpoliecce JeKLHs BBINOIHIET METOJ0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpETHOH oOjacTu 3HaHMsI, €€ MpoOJeMbl, JaeT LEJIbHOE IpEe/ICTaBICHUE O AMCLHUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUTIIIMHAMM.

[1naHupyemMble pe3ynbTaThl IPU OCBOCHUH 00YYarOMKUMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEIEBOM YCTAHOBKON K Ka)KJIOM KOHKPETHOU TEME;

— TOJy4YeHHE OIbITa TBOPUECKON PabOTHI COBMECTHO € IIPENIOAABATEIIEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KayecTB, JIIOOBM K  TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJIEHUS.

— TIOsIBJIEHHWE HEOOXOMMOT0 HHTEpeca, HEOOXOIUMOTO JIsl CAMOCTOSITETFHON pabOoTHI;

— TIOJy4YyeHHE 3HAHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailine rofbl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuall (BBIIEISTH TIJaBHbIE MBICIU U
MOJIOKEHUS, TPUXOJIUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH UX B  Pa3jIMuYHBIX
bopmynupoBKax);

— TOJIyuYeHHE TOYHOTO MOHUMAaHUs BCeX HEOOXOMMbIX TEPMUHOB U MOHSATHI.

JIeKMOHHBI MaTepual MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIOB U
UCTOJIb30BAaHUEM DPAa3/aTOYHOr0 MaTepuayia IpH MPOBEAECHUH KOPOTKHX JUCKycCHH 00
O0COOEHHOCTSIX MPUMEHEHHSI OT/AETbHBIX TEMATHK 10 TUCHUIUIMHE.

CrpyKTypa npeocTaBiIeHus JIEKIIMOHHOTO MaTepraa;

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.




— JloKa3aTeinbCTBO TEOPEMBL.
— HWnmoctpupytomuye npumepsl.

11.2. Metoauueckue yka3zaHus I OOYYaIOIIMXCS IO MPOXOXKICHHUIO MPAKTHUYECKHX
3aHATHI

[TpakTyeckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (POPM OpraHu3anuu y4eOHOTO
npoliecca, 3aKII0YaoNIascs B BBITOJTHEHUH 00YJaIOUIMMHUCS MTOJI PYKOBOJICTBOM IPETIOIaBaTeNs
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C LEJIbI0 YCBOGHHUS HAyYHO-TEOPETHUYECKHMX OCHOB YyueOHOMU
JTUCITUTUIAHBL, TPHOOPETEHUS] YMEHU U HABBIKOB, OTBITA TBOPUYECKOHN JESITEIHLHOCTH.

[{enbio MPaKTUYECKOTO 3aHATUS AJi1 00YUYaIOLIErocs SIBISETCS MPUBUTHE O0YUYaIOLTUMCS
YMEHHH U HaBBIKOB MTPAKTUYECKON IEITENBHOCTH IO U3Yy4aeMOW TUCIUIIIMHE.

[Inanupyemble pe3ynbTaThl P OCBOCHUU 00YUYaIOIIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, yriyOJeHue, paclIupeHnue W JAeTajau3alus 3HAaHUW NP peIieHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IO3HABAaTEJIbHBIX CIIOCOOHOCTEH, CaMOCTOSTEIbHOCTH  MBbIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMH METOJaMHU U METOJIMKAMHU HM3Y4YEHUs KOHKPETHOU yueOHOM
JUCLIUIUINHBI;

— BBIPa0OTKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICICHUS IMOJYYEHHBIX 3HAHUH JUIs
BBITIOJTHEHMS 3a7JaHUIA;

— CBSI3aHHBIC C MOJYYEHHEM HOBOW MH(MOPMALIMU MyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrieueHrne pallMOHAILHOTO COYCTaHUS KOJUIEKTUBHON ¥ MHIUBUAYAIBHON (OpM 00ydeHUSI.

@yYHKINN TPAKTUYECKHUX 3aHIATHIM:

— IIO3HaBaTeJIbHAs;

— pa3BHMBarOILas;

— BOCHHUTATEJIbHAs.

[To xapakTepy BBITOIHSAEMBIX O0YYAIOIIUMCS 3aJaHUN MO0 MPAKTUYECKUM 3aHSATUSM
MOAPA3AEIIAOTCS Ha!

— O3HAaKOMUTEJbHBIC, NPOBOJAMMBIE C UEIbI0 3aKpPEIVIEHWS W KOHKPETU3ALMHU
M3YyYEHHOI'0 TEOPETUYECKOI0 MaTepUaa;

— aHATUTUYECKHE, CTaBSIINE CBOSH IEbI0 MOTyYeHHe HOBOM MH(OpMAIlMU Ha OCHOBE
dbopManr30BaHHBIX METOIOB;

— TBOpPYECKHE, MOJXO/I0B K PEHICHUIO 3a1a4.

DopMBl OPraHU3aIUU TPAKTUYECKUX 3aHATHM:

- B HHTEpAaKTUBHOM ¢opme (pemieHue CHUTYallMOHHBIX 3a7ad, 3aHiATHS TI0
MOJICTTMPOBAHUIO PEANbHBIX YCIOBHM, IPYIIOBBIE JUCKYCCUN);

- B HE MHTEPAKTUBHOU (opMe (BHITIOJIHEHHE YIMPAKHEHUM, PEllIeHWe TUIIOBBIX 3aj1ad,
pElIeHNE CUTYAallMOHHBIX 3a/1a4 U APYToe).

TpeboBanust K IPOBEICHUIO TPAKTHUECKUX 3aHATUI

[TpakTHdeckre 3aHATHS HAYMHAIOTCS C 3alHCH B OJKYpPHAT  IPENoJiaBaTelis
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTe€M OOBSBISIETCS TeMa MPAKTUUECKUX 3aHSITHIA.

[lpenoaBaTens YUTAET YCIOBUE 3ala4d W TpeAjaraet CTyJeHTaM CaMOCTOSTEIHHO
pelInTh 3a/lady, UCIONb3Ysl 3HAHUA, MOMyUYeHHBIC CTYyIEeHTOM Ha Jekuud. CTyAeHT, KOTOPBIU
MEPBBIM PEIIWIT 3a/1ady, BBI3bIBACTCS K JIOCKE. B ciiydae eciii CTyIEHT MpPaBHIBHO PEIITHIT
3a/a4y, OH mosydaeT 5 OamnoB. Eciau cTyseHT pemiaeT 3aady ¢ MOMOIIBIO MPENoaBaTelis, TO
nomydaer 4 Oamra. 3areM, B KOHIIE CEMECTpa, OIICHKHA CTYACHTOB (BKJIIOUas OICHKY
MOCEIaeMOCTH) TiepeBoasITCS B OoHYychl (kauectBo) or O mo S5 OamioB. Otu  OGOHYCHI
n00aBIAIOTCS K 00111ei cymMme 0ayuioB B paMKaxX MOAYJIbHO-PEUTUHTOBOM CHUCTEMBI.

CryneHTaM BBIJAETCS [OMalllHee 3aJaHHe B BHUJIC 3a/ady, KOTOpPhIE OHH CHAOT B
YCTaHOBJICHHBIE CPOKHU.




11.3. Meroauueckue ykazaHus JUIsi OOYYaONIMXCs 10 MPOXOXKIACHUIO CAMOCTOSITEIHLHON
paboThI

B XxoJ1e BBINONHEHUSI CaMOCTOSATEIBHON PabOThI, 0OYUYAIONIMICS BBITIOIHIET paboTy Mo
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpENoaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
YUYaCTHSI.

Jns oOyuarommxcst mo 3aouHoi (opme oOydeHMs, CaMOCTOSATENbHAs PadoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHUS CaMOCTOSATENBHONW paboThl, y oOydaromerocs (GopMUpyeTcs
nenecoo0pa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHSI
N HABBIKM B YCBOCHHHU W CHCTCMATHU3AllUU HpI/IO6peTaCMBIX 3HaHHﬁ, 06eCHqu/IBaeT BBICOKHH
YPOBEHb YCIEBAGMOCTH B TEPUOJl OOYYCHHUS, MOMOTACT TOJYYHTh HABBIKUA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSI.

MeroauyeckuMu ~ MaTepuallaMd,  HANPABISIONIMMU  CaMOCTOSATENBHYIO  padoTy
00yJarouuxcs SBISIOTCS:

—  y4e0OHO-METOINYECKUI MaTepHall Mo JUCIUIUIHHE;

11.4. Meroauueckue ykazaHusi JUIsl OOydyarOIIMXCS IO MPOXOXKJICHHIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymmii KOHTPOJIb YCHEBAEMOCTH IPEIyCMaTpPUBAET KOHTPOJb KayecTBa 3HAHUU
00y4aroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLCHMBAHUSA XO0Ja OCBOCHUS
JUCLUTUIMHBL.

B Tteuyenume cemectpa B cucreMe AucTaHIOHHOro oOyuenuss ['YAII B ¢dopme
TECTUPOBAaHUS MPOBOJATCS JBE IPOBEPOUYHbIE PAOOTHI MO pPELIEHHIO 3a7ady W OJUH
TEOPETUYECKHUI oIpoc (ImepeyeHb BOIPOCOB JJsi TECTOB pa3MeunleH B «baHke BOIpOCOB» B
cucreMe JAMcTaHIMOHHOro oO0ydeHuss ['YAII), Ha mnpakTHUecKuUX 3aHATHSIX IPOBOJAATCS
IIPOBEPOYHBIE PA0OTHI MO pa3zesaM Kypca B MUCbMEHHON (opMe, pacCUMTaHHbIE KaK Ha LEJI0e
3aHsTHE, TaK U HA €r0 4acTh.

Pe3ynbTaThl TEKylero KOHTPOJIS YCIEBA€MOCTH OyayT YYHUTHIBATHCS MPU MPOBEICHUU
IPOMEXKYTOUHON aTTecTaluu (IIPHU UCIOIb30BAHUN OATbHO-PEUTUHIOBON CUCTEMBI OLICHUBAHUS,
KOKIABIA BUJA KOHTPOJSL OIEHMBaeTcs B Oaiax, M3 KOTOPbIX (OPMHUPYETCS HUTOTOBBIM
pe3ynbTar).

11.5. Meroauyeckue ykazaHus JJsi OOYYAIOMIMXCS MO MPOXOXKIECHUIO MPOMEXKYTOUHON
aTTeCTalUu.

[IpomexxyTounast ~ aTrecTanusi  OOy4yalOIIUXCA  MPEayCMaTpUBAET  OICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATENbHBIX Pe3yJbTaTOB 00YUYEeHHsI IO AUCHUILIIMHE. DK3aMeH — (popma
OIICHKM 3HAHUH, MOJIYYCHHBIX 00YJarouMMcs B MIPOLIECCEe U3YyUEHUS BCEH TUCHUIUIMHBI WK €€
YacTH, HAaBBIKOB CaMOCTOSTENbHON paboThl, CIMOCOOHOCTH NPHUMEHATh WX M PEUICHHS
MPaKTUYECKHUX 3a/1ad. DK3aMeH, KaK MPaBUJIO, MPOBOJUTCS B MEPUOJI IK3aMEHAIIMOHHON CECCHH
M 3aBEpIIAETCSl aTTECTAI[MOHHOW OLEHKOW «OTIUYHOY», «XOPOIIO», «YAOBIETBOPUTEIBHO,
«HEYAOBIETBOPUTEIHHOY.
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