MHUHUCTEPCTBO HAVKH U BbICIIIETO OBPA30OBAHUS POCCUNCKOM
OENEPALIUU
(enepanbHoe rocynapeTBeHHOE aBTOHOMHOE 00pa3oBaTebHOE yupekIeH e BBICLIEr0
obpa3oBaHus
"CAHKT-IIETEPBYPI CKUI I OCYIAPCTBEHHbBIH YHUBEPCUTET
ASPOKOCMHYECKOI'O [MPUBOPOCTPOEHU "

Kadeapa Ne |
YTBEPXJIAKO
Pyxooaurens o6pazosarensHoii NPOrpaMMmel

JI01.,K.3.H. JIOIL.

(I0mKHOCTB, yu. cTeneHs, Bauue)

H A Hsanosa
( bt pasuanz)
e =
/

(ndamucs)

«10» deBpans 2025 r

PABOYAS [TPOIPAMMA JIMCLIMIUIMHBI

«Ma‘remam ka. Marte MaTHUYECKUI aHaTU3»
(Haumenosamue JMCLIHIUTHHBI)

Kon nanpasnenus noarorosku/ 38.03.04

CNEUHAIbHOCTH

Haumenopanue nanpasnenus
MOJATrOTOBKH/ CMIEUHATBHOCTH

locynapcTBerHoe M MyHHIHNANBHOE ynpaBieHue

Haumenosanue YIpas/ienne rocy1apCTBEHHBIMU i MyHHLMTATBHBIMHA
HalpaBJIeHHOCTH 3aKynKamMu
®dopma o6yuenus O4Has
T'ox npuema 2025

Canxr-Tlerep6ypr— 2025

Jluct cornacosaunus paGoyeii NpOrpaMMbl IHCLHILIHHBI

[Iporpammy cocrasun (a)

OLL., K.I.H ., IOLL. 03.02.25 H.10. ITupoxkenko
S po
(BOMKHOCTS, yu. CTeneHs, 3BaHHe) oanmcs, nara) (uHHUMans!, pamumms)

[Iporpamma onobpena Ha 3acenanuu kadenpsl Ne |

«03» deBpans 2025 r, npotokon Ne 02/1

3asenyrouwmii kadeapoit Ne

A.¢.-M.H._ 101 /; 03.02.25 A.O. CmuphoB

(yu. cTeneHs, 38anue) & (nomnmuce, nara) (MHMumansl, pammms)

3amecTuTens aAKpeKTOpa uHCTHTYTa Ne8 1o meToauyeckoii paGote

J0LL.,K.3.H. 101l 03.02.25 JL.B. Pynakosa

AMHCh, 1aTa) (MHMumMansl, pamims)

(ROMKHOCTS, yu. cTeneHs., 3BaHue)



AHHOTaUs

HNucrunmaa «MartemaTtrka. MaTeMaTHYecKHi aHajau3» BXOJIUT B 00pa3oBaTEIbHYIO
pOrpaMMy BBICIIETO 00pa3oBaHUsl — MpOrpaMMy OakajgaBpHara MO HANPABICHUIO MOJITOTOBKHU/
crenranbHocTy 38.03.04 «I'ocynapCTBEHHOE U MyHUIIUNIAIBHOE YIIPABICHUE» HANIPABICHHOCTH
«Y1paBlieHHE TOCYIapCTBEHHBIMUA U MYHULIMTIIAIIBHBIMU 3aKyIIKaMu». JJUCIUIUIMHA peaTu3yeTcs
kadeapoi «Nely.

JlucuurminHa HaieleHa Ha (JOPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOIINX KOMITETCHIIUN:

YK-1 «Cnoco0GeH oCyIIeCTBIATh MOUCK, KPUTHUYSCKUN aHaIu3 W CUHTE3 MHpOopMmaIuu,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTHMAJIFHBIC CIIOCOOBI MX PEIICHUsS, UCXOJI U3 JECHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIMXCS
PECYPCOB U OTPaHUYCHUI»

CopepxaHue  TUCUUIUIMHBI ~ OXBaThIBAET  KpPyr  BONPOCOB,  CBS3aHHBIX  C
i depeHIaTFHBIM U UHTETPATLHBIM HCUUCIICHUEM, TEOPUEH TTPEIeIOB.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cCieayromue QopMbl OpraHu3aluu
yueOHOro mpolecca: JeKyuu, Npakmudeckue 3aHAmMuUs, CcamMocmosmenvHas paboma
obyuarowe2ocs.

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

OO6miast TpyAOEMKOCTh OCBOCHHS AUCIIUIUIMHBI COCTAaBIIsI€T 4 3a4eTHBIX €IWHULIbI, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTUICCKOM JICATSIHPHOCTH B M30paHHOM CIICIUAIBHOCTH;
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTro oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMH WM WX YacTaMHu. KOMIETeHIIMY U UHAMKATOPhI UX JTIOCTHXKEHUS MPUBEJCHBI B

Tabauie 1.
Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS
Kon u
Kareropus (rpymnmna) Kon n HanMeHOBaHME HHIUKATOPA
HaVMEHOBaHUE
KOMIIETEHIIUH IOCTHIKEHUS KOMIIETEHIINHU
KOMIIETEHIIUHA
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
OCYIIECTBIISITh MOAXO0/a JIJIsl PEIICHUsI TOCTABJICHHBIX 3aa4
nouck, kpurndeckuil | YK-1.Y.2 ymers ocymecTBisaTh
aHaJi3 U CUHTE3 KPUTUYECKHUI aHAJIU3 U CHHTE3
Y HUBEPCATIbHbIC uHpopmarun nH(pOpMaIuU, TOJIYICHHON 13 Pa3HBIX
KOMIIETEHITUA p ’ p ’ Y1 p
MPUMEHSATD HMCTOYHHUKOB, JJIS PEIICHUS TOCTaBICHHBIX
CUCTEMHBIN MOAXO0] | 3am1ad
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MOCTABJICHHBIX 3aJ1a4 | IMOJX0Ja JJI PEIICHUS TOCTABICHHBIX 3a]1a4
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
OrpaHUYEHUs I PELICHUS ITOCTAaBICHHBIX
VK-2 Criocoben P p
OIpPENEIITh K ajiad
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3a/1a4 B paMKax o
N MOCTaBJICHHOM 11eN U (hOPMYTUPOBATH
MMOCTaBJIECHHOH I1E€JI1
3aJ1a4M, KOTOpPhIE HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JTOCTHKEHUS
OINTHUMAaJIbHBIE
YHuBepcanbHbIe VYK-2.V.3 ymeTs BbABUTATh
CHOCOOBI X . .
KOMIIETEHIIUHA aMbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C

peuIeHus, UCXO01s U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
NMEIOIINXCSA
pecypcoB U
OrpaHUYEHUI

LeJIbI0 BEIOOpA ONTHUMAJIbHBIX CIIOCOOOB
pelieHus 3aa4, B TOM YHUCJIE C TTOMOILBIO
UG POBBIX CPENICTB

VK-2.B.2 BnageTs HaBbIKaMH BBIOOpA
ONTUMAJILHOTO Crioco0a perieHus 3a1au ¢
YYETOM UMEIOLIUXCA YCIOBUM, PECYPCOB U
OrpaHUYECHUN

2. Mecro nucuumianHsl B cTpykType OI1

JucuunimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIAEHTAMH MpH
U3yYEHHH B BBICHICH MIKOJIE KAKHUX -TMOO0 TUCIMIUIMH.

3HaHUA, TOJYYEHHbIE NPH HM3YyYEHWH Marepuana JTaHHOW IJUCUUIUIMHBL, MMEIT Kak
CaMOCTOATENIBHOE 3HAYEHUE, TaK U UCIIOIB3YIOTCS IIPU U3YYEHUU APYTUX JUCLHUIIINH:
Marematuka. Teopust BEpOSITHOCTEH U MAaTEMATHYECKAsI CTATHCTHKA

3. OO0BEM | TPYIOEMKOCTh JUCITUTUIAHBI




JlanHbpie 00 o0memM o0beMe AMCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOMN
paboTHI MO TUCHHIUINHE (M pacHpeieIeHue ITOH TPYAOEeMKOCTH TI0 CEMECTpaM) MPECTABICHBI B

tadnuue 2.
Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTIINHBI
TpynoeMKocTb 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Nel
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (4ac)
U3 nux yacoe npakmuueckoii n0020mMoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 68 68
B TOM YHCJIE:
nexuun (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3aastus  (113),
34 34
(gac)
naboparopusie padbotsl (JIP), (dac)
KypcoBoii npoekT (pabdota) (KII, KP), (yac)
9K3aMeH, (Jac) 54 54
CamocmoamenvHnas paboma, Bcero (4ac) 22 22
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.
DK3.*%*)

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenencHue TPYIOEMKOCTH JUCIUTUIMHBI IO Pa3/ieiaM U BHJIAM 3aHSITHH.
Paznensl, TeMBI TUCIUTIIMHBI U KX TPYIOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasnenbl, TeMbI JUCITUITIMHBI 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 UCUUCICHUE 16 14 7
Htoro B cemecTpe 34 34 22
Htoro 34 34 0 0 22
[IpakTueckass NOATNOTOBKA 3aKJIIOYAETCSd B  HENOCPEACTBEHHOM  BBINIOJHEHHUU
00yJarouuMucs  OMPEACNICEHHBIX  TPYAOBBIX  (YHKIHMH, CBS3aHHBIX ¢  Oynymieit

HpO(l)CCCHOHaHbHOﬁ JACATCIIBHOCTBIO.

4.2. CopneprkaHue pa3/eioB U TEM JICKIIMOHHBIX 3aHITHH.
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 PA3ACJIOB U TCM JICKIHIUOHHBIX 3aHATHH

1 (2gac)

Tema 1.1. OcHOoBHBIE 2NIeMeHTapHble QYHKIMH. YUCITOBBIE MHOKECTBA.

Tema 1.2. Ilpenen GpyHKIMK IPU HEOTPAHUYEHHOM POCTE apryMEHTA.




TeopeMsl o nipegenax. (2 yaca)

npezensl (2 yaca)

Tema 1.3. Ilpenen ¢yHkuuu B Touke. HempepblBHOCTH. 3aMeuaTelIbHBIE

Tema 2.1. Onpenenenue npous3BoaHoi. Ee reomeTprdeckuii u
MEXaHWYECKHU cMbIC. Tabmuia mporu3BOIHBIX, YacTh 1. (2 yaca)

Tewma 2.2. IIpaBuna nuddepeniupoBanus. [IponsBoaHas CloXHOMU
¢byHKIMH, Tpou3BoAHAsA 00paTHON (yHKIMU. Tabmuia npon3BOIHbIX,
yacTh 2 (2 yaca).

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

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

Tema 2.5. luddepenuman ¢pynkuuun nepsoro nopsiaka. Auddepenunanst
BBICIIIMX MOPSIIKOB. (2 yaca)

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

HEONpeIeNIEHHOTo nHTerpaa (2 yaca)

Tewma 3.1. IlepBooOpa3znas. Heonpenenennslit untTerpan. Coiictsa

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

muddepennmana. Meron 3aMeHbI IEPEMEHHOM HHTETPUPOBaHUS (2 yaca)

Tewma 3.3. HTerpupoBanue no yactsaM. MIHTerpupoBaHue paruoHaIbHbIX
BBIpa)KCHHH. (2 Jaca)

Tewma 3.4. IaTerppoBaHre TPUTOHOMETPHUECKUX BBIpOXKCHUH (2 yaca)

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

Hrrotona- Jleit6nuna (2 gaca)

Tema 3.6. nTerpan ¢ nepeMeHHbIM BepxHUM mipenenom. Gopmyna

Tewma 3.7. HecoOcTBeHHBIE HHTETpAJIBI (2 Yaca)

Tema 3.8. [IpusoxxeHus onpeaeaeHHOro nHTerpaia (2 yaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS

TeMbl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTH IIPUBCACHBI B Ta6J'II/II_Ie 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux
No
Tpynoem | mpakTuue
Ne Templ mpakTHYEeCKUX @OpMBI IPAKTUYECKUX N paszaena
. . -KOCTb, CKOM
n/m 3aHATUN 3aHATUN JUCLIATI-
(dac) TOATOTOB
JIUHBI
KH, (Jac)
Cemectp 1
[Ipenenst
panroHaIbHBIX
1 | BelpaxkeHuii Ha Pemenue 3amau 4 1
OECKOHEYHOCTH U B
TOYKE.
OKBHUBAJICHTHbBIE
2 0ECKOHEUHO MaJIbI€. Pemenne 3amau 4 1
Yucrno e.
3 | [IpousBoHEIE. Pemenwe 3amaq 4 2




[IpaBuiia

TuQepeHIMPOBaHUS

[IpousBogHas CIOKHON

byHKIIUN

Pemenune 3anau

Tabnuynoe
WHTETPUPOBAHUE

Pemenune 3anau

Burecenue o 3Hak
muddepeHmmana

Pentenue 3anau

3aMeHa MepeMEHHOM.

Huterpuposanue no
4acTAM

Pemenune 3anau

Wurterpuposanue
palOHaIbHBIX

byHKIMI

Penrenue 3anau

Bcero: 34

4.4. JlabopatopHble 3aHATUS

Tewmbl 1a00paTOPHBIX 3aHATUN U UX TPYIAOEMKOCTh MPUBEIEHBI B TabIUIE 6.

Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBanue nabopatopHbix padboT

TpynoemMkocTsb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszaena
JUCILAIT

JINHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHU€/ BHIIOTHEHHE KYPCOBOM pabOThHI
VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEEHBI B TabIuUIIE 7.

Tabnuna 7 — Bunbel caMmocTosaTenpHOM paboThl U €€ TPYI0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHOl paboThl
qac qac
1 2 3
N3yueHne TeopeTHyecKoro Marepuasia
7 7
nquciuminael (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamrnee 3ananue (J13)
KonTponbusie pabotel 3a0uHnKoB (KP3)
ITonroroBka K MpOMEXYTOYHON 10 10




arrectaruu (I1A)

Bcero: 22 22

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITEIIBHOM PabOThl 0OYUYAIOIIUXCS 110 JUCHUILTHHE (MOIYITIO)
Y4eOHO-MeTOoIMYeCKUEe MaTepuaibl JUIsl CaMOCTOSITeNIbHOM paboThl 00ydaroluXcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUI

Mudp/ bubnuorpadudaeckas ccpuika KonunyectBo
URL anpec 9K3EMILISPOB B
o6ubnnoreke
(xpome
ANEKTPOHHBIX
9K3EMILISPOB)
517 [TuckynoB H. C. luddepenunanpoe u 159
1134 UHTETpalbHOE HcunciaeHus: yueonuk: B2 1., T. 1./
H. C. Iluckynos. - CII6.: Mudpun, - 1996. - 416 c.
017 [Muckynos H.C. luddhepenunansnoe u 145
1134 MHTETpaIbHOE UCcUuCieHne: yuebnoe nocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: UnTterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepennnanpoe u 237
1134 UHTETpalibHOE ucuucienus: B 2 1.: yueGHoe mocobue
JU1st cTyeHToB BTy30B M.: UnTterpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTHYecKoro aHanuza: yueOHoe nocobue / I'. H.
bepman. - 22-¢ uz., nepepad. - CII6.: [Tpodeccus,
2005. - 432 c.
517 Bricmas maremaruka. Psagel: yue6Hoe nmocodue / 1O. 167
I' 96 A. TI'ycman, C. I1. [TombiTkus, A. O. CMmupHOB; C.-

[Tetep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.

https://e.lanbook. | ®uxrtenronpsr I'.M. OCHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlannw, 2015.- 448c.

https://e.lanbook. | ®uxrenronsi I'.'M. OCHOBBI MaTEMAaTHYECKOTO OBC Jlanb
com/book/411 | amanuza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlans, 2008. - 464c.

https://e.lanbook. | COopHuK 3a1a4 10 MaTeMaTHYECKOMY aHAIN3y. ToM OBbC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTD. [nddepeHuupyeMocTsb
/ JILJ. KynpsiBues [u 1p.]. - MockBa : ®usmarnur,
2010. — 496 c.

COOpHUK 327124 IO MaTeMaTHYECKOMY aHanu3y. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psapr: yueb. mocodue / JI.JI.
com/book/2227 | KynpsiBues [u ap.]. - MockBa : ®uzmatiut, 2009. -



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227

504 c.

http://e.lanbook.c | Banauua K.B. Maremarnuecknii anamus. / K.B. 9BC Jlans
om/book/74580 | Banaun, B.H. banuisikos, A.B. Pykocyes. - M.

®JIMHTA, 2015. — 361 c.

http://e.lanbook.c | bepmanT A.®. Kparkuii Kypc MaTeMaTHYECKOTO OBC Jlanp
om/book/2660 | ananuza./ A.®. bepmanr, U.I'. Apamanosuu. - CII6.:

Jlanp, 2010. - 736 c.

http://e.lanbook.c | Becos O.B. Jlekiuu mo MareMaTu4ecKOMy aHAJIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3106una C.B. MareMaTH4ecKHil aHaaIU3 B 3aa4ax U OBC Jlaub

om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. [Tocunenbckas.
- M. : ®usmarnut, 2009. - 360 c.

bypkosa E. B. Matemarnueckuii ananus. / E. B. ObC Jlanp
Bypxoga, O. A. Illlymepuna. - Kpacnosipck: Cubdbl'y
nM. akagemuka M. @. PemeTnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makapoa M.B. Jluddepennnansubie 100
ypaBHeHHUS: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c.

YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
mubdepeHIMaTbHBIX YPaBHEHUH IS peIIeHUS
NPUKJIAIHBIX 33/1a4: yued.-meToa. nocobue/ M.B.
Makapoga, C.I1. [Tombrtkun. —CI16.: I'YAII, 2021.-
45c.

Aradonos, C.A. luddepenmanbubie ypaBHeHHS / OBC Jlanb
C.A. Aradonos, A Jl. 'epman, T.B. Mypatosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaTtemaruka
B TeXHUYECKOM yHUBepcurere; Boim. VII).

Kabxko, A. I1. Tuddepennmanbubie ypaBHEHUS U OBC Jlanb
ycroitunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kotuna, O. H. YUnxoBa. — Cankr-IlerepOypr: Jlans,
2022. — 320 c.

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
UH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(}OpPMaLOHHO-
TEJIeKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOAMMBIX i OCBOCHHS JUCIMILTAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue
http://www.math-net.ru OO01IepoCCUCKIE MaTeMaTHIECKUI MOPTal
http://e.lanbook.com/view 9bC «Jlanb»

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOro oOecreueHus,, HCHOJIb3YEeMOro IMpPH OCYIIECTBICHUU
00pa30BaTeNLHOTrO MpoIiecca MO AUCLUIINHE.
[lepeueHp UCTONIB3yeMOT0 IPOrPaMMHOT0 obecrieueHus npejacrasieH B Tadbnuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS
‘ Ne n/n ‘ Hanmenosanue



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://e.lanbook.com/view

Microsoft Windows
Microsoft Office
MathType

Wolfram Mathematica

HwiN e

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMbIX pu
OCYIIECTBJICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUIIITHHE

[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

9BC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepUaIbHO-TEXHMUYECKON 0a3bl, HEOOXOAUMOW Il  OCYUIECTBIICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCLUIUIMHE, TPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue coCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

1 | JlexuuoHHas ayuTopus

Ay,I[I/ITOpI/IH JJIA IPAKTUYICCKUX 3aHATHH

10. Onenounsle cpeacTBa AJs NPOBEICHHS IPOMEXYTOUHOM aTTecTalu
10.1. CocTaB OIICHOYHBIX CPEIACTBIJIS MPOBEACHUS TPOMEXKYTOUHOH aTTeCTaIlH
o0yyaromuxcst o JUCUUIUIMHE MpuBeeH B Tabnue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB AJISl POBEICHHSI TPOMEKYTOUHOM aTTECTAINH

Bua npomexyTo4HON arTecTannu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMHcs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayuThHAd IKama PaKTep bopmrp HH

— oOyyaronuiicss TayOOKO U BCECTOPOHHE YCBOWJI IPOTPAMMHBII

MaTepHa;
— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO H TPAMOTHO €r0 H3JIaraer;

«OTIIMYHO» — OnMpasch Ha 3HAHUS OCHOBHOW W JIOTOJHUTEIBHOW JIHTEPATYPHI,

«3auTCHO TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHUS C MPAKTUICCKON

JIESTSIILHOCTHIO HAIPABJICHHS;
— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHMUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— CBOOOHO BJIAZICET CUCTEMOH CIIEHUANIN3UPOBAHHBIX MTOHITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaroluiicss yCBOMJI TOJbKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HAIPaBIICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJICET CHCTEMOH CeIMaTU3UPOBAHHBIX MOHITHA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPAaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  NpHU
PAacCMOTPEHHU NPOOJIEM B KOHKPETHOM HalPaBJICHHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,;

— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33JaHUS WIIK MHBIE MaTePUAIIBI.
Bomnpocs! (3agaun) Ans 3K3aMeHa IpeIcTaBlIeHbl B Ta0uie 15.
Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne Kog
[Tepeuens BOpocoB (3aau) AJIs dK3aMeHa
n/n MHIMKATOpa
Cemectp Nel
1. | Ilpenen ¢pynkuuu. Beruucnenue npeaenos. YK-1.¥.2
1. Bemaucauts npenen lim %
Orger: 3
2. Borancauts npenen lim —-— —
OtBet: 8/5
3. Boruucyuts peaen lim ————
Otser: 3/2
4. Berunciuts npezaen lim :‘%

OrtBer: - 5/7

x—3 Ix~—Bx—3




5. Beraucauts npenen lim —

X— 00

OTBeT: 0eCKOHEYHOCTH

a

6. Bbruucnuts npexen lim ———

w——2 7K +2x+8

Ortser: -3/6 =-1/2

7. Beraucours npegen lim -

K o

OTBeT: 0€CKOHEYHOCTH

8. Bseruucauts npegen lim %

OtsBet: 7/6

9. Bpruucnuts npegen lim —

x—oa X

OTBeT: 0€CKOHEYHOCTH

10. Berauciauts npeaen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HIKE IIPEJIETIOB MOTYT ObITh BHIYMCIICHBI VK-1.B.2
METO/IOM JIeJIeHUs Ha OOJIbIIYIO CTENEHb IIEPEMEHHbIX ?
a) lim e
x—0 X Iroxy
. 2x” —dx—6
b) lim ———
x—3 2K —/XTa
. 3x’-4x—4
lim —————
C) =0 2x“—3Ix-2
. —xTHutE
d) lim———
=3 <X —oX—a
e) lim X2 o
x—oa  3X—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKE Xo? VK-1.B.2
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPEPHIBHOW B TOUYKE X0, €CJIH
OHA ONpe/eIeHa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
XAy
YeMy paBHa CyMMa KOHEYHOT'O YMCia OECKOHEYHO MaJbIX (QYHKIUI? VYK-1.B.2
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MaJIbIX (PyHKUMI —
3T0 PyHKIHMA OECKOHEYHO MaJIast
Teno mBusketcs o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B YK-1.B.2

MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.

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




OTtBer: 4)

=

1) BelunciuTe NPOM3BOAHYIO QYHKIUHK V = X~ + 4% YK-1.B.2

Otser: 2x + 4% In4

2) Bepno nu yrBepkaenue: «I[Ipon3BoHas CyMMBI IBYX
muddepeHupyemMbIx GyHKINI paBHa CyMMeE IPOU3BOJHBIX ATHX
dbyakumiiy. OTBET apryMeHTHPYHTE.

OrtBer:

IMpasuiaa nudpPepeHunpoBanust MOryT ObITH 3aNIMCAHBI:

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

2. (UC)EVv(X))'=u"(X)xV'(X)

3. (U()v(x))=u"(x)-v(x)+u(x)-v'(x)
alal, ¢ uTxedwlxd—ulx)vix

4. ('.":.1' :I = ;,2 I:.';'

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

aupepeHunpyeMbix GyHKIHMIA paBHA CyMMe POM3BOAHBIX ITHX

GyHKIMI».

1) BblumCcIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-1.B.2

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

2) Bepno nu yrBepxaenue: «[Ipor3BonHas IPOU3BEICHUS IBYX
muddepeHrpyemMbIx QyHKIUI paBHA TPOU3BEACHUIO IPOU3BOIHBIX
THX QyHKIUI». OTBET apryMeHTUpPYITE.

OTBeT: yTBep:KIeHHe HEBEPHO.

IIpaBuia quddepeHnnpoBanust MOryT ObITh 3aNIMCAHBI:

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

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

3. (U()v(x))=u"(x)-v(x)+u(x)-v'(x)
ulx), s ulxlwlx)—ul(x)vilx

4. ('.":.1' :I = ;,2 I:.';'

®opmysia Ne3 —310 popMyJia 1JIsi BBIYMCICHUS IIPOM3BOIHOM

npousseaeHus AByX Au(pdepeHunpyeMbIX pyHKIMIA, OHA He

COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.

Haiigure popmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOW OTBET. VYK-1.B.2

-

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

N

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

. G =2

[ o

w

OtBet: omuodka B popmyJie Ne3. Ilo npasuny nuddepeHuupoBanus
npousBeleHus ABYX Au(pdepeHunpyeMbIx GyHKUMNA MPOU3BOAHAA




Npou3Be/leHUsI BbIYUCIsieTcs 10 Gopmy.ie:
(U(x)-v(x))"=u’"(x)-v(x)+u(x)-v'(x)

[TpaBuna nuddepenmmpoBanus. [I[ponsBoaHas CI0KHON (YHKIIHH.
3ananue 1.
1) Haiinure nmpon3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHus gaHHOM 3aaa4un. OOOCHYHTE Balll BEIOOP.

OtBert: K nudpoBbiM cpeacTsamM, KOTOpbie MOI'YT ObITh IPUMEHEHbI

JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4ecKuX GyHKIHUi B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
aaredpbl, OpUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

1) Haitnure npou3BoaHyt0 pyHKINN
y = 5cos(5+ 2x) #In(5x— 2)
Oteetr: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) * —

2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust JaHHoM 3agaun. OOOCHYWTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHBI

JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSIMHA ¥ BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 3.
1) Haiimute mpou3BoOIHYIO QYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrBer:

-24

-
cos” (T+4x

7
Tx—4

«In(7x— 4) + 6tg(7 + 4x) =

(In(7x— 4))?
2) HazoBure xakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI

JJIS pellieHus JaHHoi 3axaun oTHocuTcesas Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajredpbl, OpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX

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
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

AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

Samanue 4.

1) HaiimuTe nmpou3BoaHYO (PyHKIHH
v =4/2— 6sin(7 + 4x)
OrtBer:

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHust JaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

¢ (—24)cos(7 + 4x)

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUIS pelleHus JaHHoi 3aaaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJao4vallnee 00J1b110i HaAOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCIE€CUCTEMY KOMIIbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOJATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 5.
1) Haitnure npou3BoaHyt0 pyHKINN

v = 5cos(3 +4x) + log,(3x— 4)

OTtBer:

3

(3x— 4)In4
2) HazoBuTe kakoe-11u00 mudpoBoe cpeicTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CHyHTE Balll BHIOOD.

—20sin(3 +4x) +

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIIOYammee 00J1b110il Hadop
MaTeMaTU4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

ITpoBepbTe SIBISETCS TN BHIPAKEHHE
1 .
- —# (—24)cos(7 + 4x)

2,/2—6Ein(T+4

HPOU3BOAHOM QyHKUMHU v = /2 — 6sin(7 + 4x) ? OTBET 00OCHYITE.
OTBeT: BbIpa:keHH e ABJISETCS] MPOU3BOAHOM 1JIs1 PYHKIHMHU, YTOOBI
3T0 000CHOBATH MOKHO B3SITh IPOU3BOJAHYIO OT

v =4/2 — 6sin(7 + 4x) WM BLIYMCIATL HEONPeaeIeHHbIA
HHTErpaj

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

VYK-1.B.2

11.

3anumuTe ypaBHeHHE KacaTeabHOU K rpaduky HyHKIUN y=x3-2
B €ro0 TOUKe ¢ adcmuccon Xo= 1
OrBet: y=3Xx-4

VK-1.B.2

12.

B Kakoii Touke ypaBHeHHe KacaTelbHoi K rpaduky QyHKImn y=x° -2
nmeer Buj y=3x-4

VK-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
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OrtBet: Xo=1

3amada MOXeT ObITh perieHa 1ByMs crocobamu. O6ocHyiTe 06a
croco0a perIeHus.

OrtBer: IlepBblii c0CO6 0OCHOBAaH Ha onpe/le/eHUHN KacaTeJIbHOM K
rpaguky GyHKIHH — 3TO 001Iasi TOUKA rpaduka GyHKUUM U

NpPsSIMOii, ABJIAIOLIelicA KacaTeIbHOIi, T.e. HY’)KHO PelIUTh CUCTEMY
L (y=x%-2
aBHEHUH |- _
P y=3x—4
IIpu BTOpOM cnioco0e pemieHysi, He00X0AMMO CPABHUTH 0011Iee

ypaBHeHHe KacaTelbHoil ¥ = v(x,) + v (x,)(x— x,) ny=3x-4

13.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢byukuuu Y=f(X) u y=g(X) umerot npousBogHbIe B ToUke (Xo, Yo). Uemy
PaBeH yrojl M1y KPUBBIMH?
OrtBer: Yriom ¢ mexay kpuBbiMu Y=f(X) m y=0(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KacaTeJIbHbIMH K MPSAMbIM,

g lxgl—F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Yo0) H tg(e) = 1+ (xg) g/ (x
Tl irg'ly

YK-1.3.2

14.

[TycTh nonoxxeHue TOUKU npu e€ IBMKEeHUM 3a1aéres pyHkuuen S=S(t),
rae t — Bpems. Uemy paBHa CKOPOCTb TOUKH? BeInuiinre HoMep BEpHOIO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIMM S(t)

a) CKOpOCTh TOYKH paBHa BTOPOM Mpou3BoaHOM pyHKnu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynxuun S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Tycts ¢ynknus y = f(x) 3amana Ha uatepBaie (, b). Hazoure ycnoBue
yobiBanust GpyHkuun y = f(x) Ha unrepsaie (a, b).

OtBet: Ecan npousBoanas pynkuuu y = f(X) orpunarenbHa 1js
BCEX X U3 HHTepBaJja (3, b), To pyHkus yobIBaeT Ha 3TOM
HWHTEpBaJIe.

YK-1.3.2

16.

[Tycts ¢hynknus y = f(x) 3amana Ha uatepBaie (, b). Hazoure ycinoBue
BBINTYKJIOCTH BBepX (pyHKimu y = f(x) Ha uHTepBaie (a, b).

OtBet: Ecin BTOpasi npousBoanas pynkuuu y = f(x) orpunarenbHa
JJI BCeX X M3 HHTepBaJia (a, b), To GpyHKIMs BHINYKJIa BBEPX HA
3TOM MHTepBaJIe.

YK-1.3.2

17.

[Mycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBure yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMHU Y = f(X) Ha nHTepBase (a, b).
Oteet: Ecim BTOpasi npousBoanasi pynkmuu y = f(x)
MOJIOKUTEIBLHA JIJIsl BCEX X U3 HHTepBaJa (4, b), To pyHkuus
BOTHYTA (BBINYKJIA BHU3) HA TOM MHTepBaJie.

VK-1.3.2

18.

[Tycts nuddepenuupyemas ¢pynkuus y = f(x) 3ajaHa Ha UHTEpBaje
(a, b).

H3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mponsBonHas pyHkum y

VK-2.B.2




= f(x) paBHa Hym0. Kakux MTaHHBIX HE XBaTaET, YTOOBI YTBEPXKAATh, YTO
B 9TOU TOYKE (DYHKIUS UMEET MAKCUMYM?

Otser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
byuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOKeT OBbITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pynkuuu. Jist Toro, 4To0bl B TOUKE ObLI MAKCHMYM,
npou3BoaHasi GyHKIHHU J0KHA MEHSITh 3HAK C MJII0CA HA MUHYC.

19.

Kakas npsmas auHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKINH
y=f(x)?

OtBet: [IpsiMast TMHMS M HA3BIBAETCS ACUMIITOTOM rpadguka
¢pynxuuu y=f(x), ecau paccrosinue d or Touku M, nexkamieid Ha I TOM
rpadguke, 10 NIPSIMO M CTPEMUTCS K HYJIIO IPH HEOTPAHUYEHHOM
yaaJleHUH 3TOM TOYKH N0 rpadguKy OT HA4Ya/1a KOOPAMHAT B
0€CKOHEYHOCTh.

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

IJ.|III

2 2
—x"——=x"+—-x2+5
4 37 5
SBnsercs pemenneM | (5x* — 2x° + v x?)dx ? OtBer obocHyliTe.
[TpuBenute aBa criocoba penieHus.
OT1Ber: BbIpaxkeHHE
5 4 2 3,2 >
X —Ix Tt 5 siBJIsieTCS peleHueM

J (5x% —2x" + x.-"?jdx

J1J1st 0TBETA HA 3TOT BONMPOC MOKHO B35ITh HHTErPa
[ . = 5 2 2 5
J (5x° —2x" + ¥ )dx=—x*——x"+-x1+C
= 3 5
, 5

it -2 +5 -3T0 01HO U3 pemennii mpu C=5.

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT PeleHUst: B3STL NPOH3BOHYI0 OT
5 2
52,3
4 3

L =
dyuxkmun  5x* —2x" + /x| 3HaunT BHIpaKeHHE
5

z 2
T E.I': T 5, MPpOU3BOJHasl paBHA NNOAUHTErpaJILHON

5 . -
;x“ - Exg +Cx7+5  SBISETCS PEIIEHHEM HHTETpaa.

VYK-1.B.2

21.

1. Boluucaute HeonpeaenEéHHbIN HHTETpa:

J (5x% —2x* + \.-"Fjdﬂ'

OTtBeT:

5 2 2 3
—x*—=—xX*+-x1+C
= 3 5

2. BBIUHCTUTH HEOIPEIeIEHHBIA HHTETPAIT:

g A . 3 l ;
J (Vx=+3x" =57 .—3:'“:"
VX

OTtBer:
35 3 1

YK-1.¥.2
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3. BwrunciauThs HeonpeneaEHHBIN HHTETPAT:

-

J iV,

3-.:'
OTtBerT:

3 &8 617

—x3i+—x6+C

8 7

4. BpUucIuTh HEONpeaeaEHHbBIN HHTETPaT:

= )dx

P T ¥ -
X — vVx-©
J x

OTtBeT:
5

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

5. BwruucauThs HeonpeneaEHHBIN HHTETPAT:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTobl MHTETPUPOBAHUSA: METO/I BHECEHHU 0] 3HaK Auddepennuana

Y METOJ1 3aMEHBI IEPEMEHHON NHTEIPUPOBAHHUS.

1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
VYKakuTe Kakoi METOJ UHTErPUPOBAHUS IPUMEHSIIN:

J“ 2xdx
Vxi+ 3
OTtBeT:
2Jx2+3+C
Mo:keT ObITH IPUMEHEH KAK MeTO/] BHECEHHS MO/l 3HAK

Au(ppepeHnnana TaK ¥ MeTO/ 3aMeHbI IlepeMeHHOI
HHTErPUPOBaHUS.

2. BrwiOepute MeTO MHTETPUPOBAHUS M BBIYUCIUTE HHTETPAI.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
[ dxdx
J xt 41
OTser:
Zarctg(x*)+ C
MoxxeT ObITh IPUMEHEH KaK MeTO0/l BHECEHUS IO/ 3HAK

Au(ppepeHnnana TaK U METOJ 3aMeHbI IlePpeMeHH O
HHTErpUpOBaHMusl.

3. Bribepurte MeTO MHTETPUPOBAHUS M BHIUMCIUTE UHTETPAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

R

J xsin(x® + 3)dx

VK-2.B.2
VK-1.V.2




OTBeT:

1 .
—;cﬂs[x“ +3)+cC

=

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

4. BbiOepute METOA HHTETPUPOBAHUS U BHIUMCINTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

X
J Vxcos?(Vx)
Otser:
2tg(Vx)+C
MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

5. BsiOepuTe METO MHTETPUPOBAHUS M BBIYUCINTE HHTETPAI.
VYKaxkuTe Kakoid METO/1 MHTeTPUPOBAHMSI IIPUMECHSIIN
OTBeT:

[ dx
v
—2ln|4 — x| + €

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

23.

3aganue 1.

1) BLI‘II/ICJ'II/ITB, IMPUMCHUB MCTOJ UHTCIPUPOBAHHA 110 YACTAM:

J x ® cosxdx

OtBer: xsinx + cosx + C
2) HazoBute kakoe-mub0 I1U(POBOE CPEICTBO, NPUMEHUMOE st
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacrtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI ISl
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTteMaTu4yeckuXx (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanme 2.
1) BoeryncnuTh, MPpUMEHUB METOJ] HHTETPUPOBAHHMSI 110 YaCTSIM:
[(x +1)e*dx
Orser: (x +1)e* — e+ C
2) HasoBure kakoe-mM00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHo 3a1adn. O60CcHyTe Ball BHIOOP.
OTtBer:
K uudpoBbiM cpeacrBamM, KOTOpble MOTYT ObITh NMPUMEHEHbI JJIsI
pemieHust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-

YK-2.V.1
YK-2.¥.3
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nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTH4eCKUX (PYHKIOMH B TOM YHCJIE CHCTEMY KOMIbIOTEPHOIl
ajareOpbl, OPUEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3amanue 3.

1) BeraucauTh, MPUMEHUB METOI HHTEIPUPOBAHHUS 10 YaCTSIM:
J xlnxdx

OtBer: 0,5x (Inx—0,5) + C
2) HasoBure kakoe-1u00 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTger:
K mudpoBbIiM cpeacrBamM, KOTOpble MOI'YT ObITh HPHUMEHEHBI AJIs
pelleHusi AaHHOHM 3agauyd oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTH4ecKuX (GYHKIHUIA B TOM YMCJIECHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY HMHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.
3amanue 4.

1) BeruncinTh, MPUMEHHUB METOJ HUHTEIPUPOBAHUSA 10 YACTSM:
_'|,': * ginrdx

OTtBer:—x’cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-1u00 1HU(PPOBOE CPEACTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHYyiiTe Balll BEIOOP.

OTtBer:
K undpoBbiM cpeacTBaM, KOTOPbIe MOT'YT ObITH IPUMEHEHbI IS
pelieHust JaHHOM 3aaaun oTHOocuTcsa Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00J1b110il Hadop
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3ananue 1.

1) BbluuCIUTE ONPEICICHHBIA HHTETPA:

-

J ax

a0

OtBet: 2
2) HazoBute kakoe-mu60 mudpoBoe CPeCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTger:
K uudposbiM cpeacrBaM, KOTOpble MOIYT ObITh NPHUMEHEHBbI ISl
pelieHusi AaHHOM 3agauyd  oTtHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HaOoOp
MaTeMaTH4eCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX

VK-2.V.3
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AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

3amanue 2.

1) BbluuciInTe ONPEACICHHBIN HHTETPAT:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pemenust nanHoi 3anaun. OOocHyiiTe Ball BIOOP.

OTtBeT:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pelieHusi JaHHOW 3amayu  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecmedeHue, BKJIKOYaKInee 00JbIIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4Hcie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3aganue 3.

1) BbluuciIUTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) HazoBute kakoe-11u60 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi aaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3aganue 4.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-1
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

Oteer: 0-1/4=-1/4
2) HazoBute kakoe-mu60 mudpoBoOe CPEaCTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anadn. OO0CHYITE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelleHusi daHHOM 3agaud  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GyHKIHUIA B TOM YHCJe CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUHEHTHPOBAHHYI0 Ha NOArOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJICHUSIMH U BU3YaJIbHBIM CONPOBOXKICHUEM.

3aganue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[[eax

-1

Oteer: e-e'
2) HazoBute kakoe-11u00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pelieHusi JaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHHe, BKJIO4Yailee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TMOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJbHBIM CONPOBOKIEHHEM.

25.

1. IlpounTerpupyiite TpPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtsBer: 0,5

2. TlpouHTerpupyite TPUrOHOMETPHUUECKYIO (DYHKIIUIO

( COSY dx

Otser: 0O
3. TIpouHTErpupyiTe TPUTOHOMETPHUUCCKYIO (DYHKITUIO

|r cos 2x dx

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

”

OtBer:0,25
4. TlpowHTErpupyiTe TPUTOHOMETPUUECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OTtBer: 1

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

Ne i/t

Kon

Ilepeuensb BompocoB (3amau) AJ1s 3a4eTa / pIgss . 3a4cTa
P p ( ) q)(b HHIWKaTOopa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM nIsi KypCOBOTO IPOCKTHPOBAHUS/BBITIONHEHUS KypCOBOW pabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM U1t KypCOBOTO IPOSKTUPOBAHMSI/BBIITOJIHCHUS KYPCOBOM paOOTHI

[TpumepHBIii TepeueHb TeM ISl KypPCOBOT'O MTPOSKTUPOBAHMUSI/BBITTOIHEHUS

Ne n/mm .
KypCcOBOil pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel s mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBIii TepedeHb BOITPOCOB ISt TECTOB

Ne
Kon
o/ IIpuMepHBIii TIepedeHb BOIPOCOB ISl TECTOB WHJHUKATOP
0 a
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
C 3x 4 2x -7 3) 15
L e N D
OTtBer: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
IIPaBWJIbHBIN OTBET U 3aIUIINTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
2. | Toukoii pa3pbiBa 1) 6 YK-1.V.2
byHKIIIH 2) 2




x—3
y=—
T (x4 3)Inx

SABJIACTCA TOUKA

3) 1

4) 4

OTtBer: 3)

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

[IponsBoxnas Gynkuum | 1) 2x - 4%In4 YVK-2.V.1
y=x-4% 2) Zx- 4x—1
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OtBert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Abcmucca skctpemyma | 1) 8 YK-1.¥.2
byHKIIHH 2) 05
y=8-x"+x 3) 1
paBHa 4) -05
OTtBert: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
[Tpu kakux 3HayeHusix | 1) 8 YK-1.V.2
aprymenTta QyHKIus 2) 05
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)
(ITpouunTaiiTe TEKCT, BEIOEPUTE MPABUIIHLHBIC
BapHaHThI OTBETA U 3AIUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETOB)
Brruucnure uHTErpan 1) — 1 4 VK-1.V.2
r a,‘ ¥ et gx
J (14 x%)arctg?x 2) ]11|m'ftgx| +C
3) — L
nrctgcx
4) ——+¢C
arctgx
OtBeT: 1)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3alMILIUTE apTyMEHTHI,
000OCHOBBIBAIONINE BHIOOP OTBETA)
Bbrumcnure 1) 0,5 (3-8x)5(-8) VK-2.V.1
MIPOU3BOIHYIO 2) 0,5 (3-8x)°5 (8) VK-1.V.2
byHKIIUN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) -4 (3-8x)0°
Otget: 1) 4)

HpO‘-IHTElﬁTC TCKCT, BBI6CpI/ITC IIpaBHUJILHBIC




BapHWaHTBI OTBCTA U 3alIMIIUTC apPTr'yMCHTEI,

000CHOBBIBAIOIINE BBIOOP OTBETOB

Beruucnure
IPOM3BOJIHYIO BTOPOTO
nopsika QyHKIHK

V=g Sx—1

1) v =251

2) v=e"

3) v =51

4) 25

OTtBer: 3)

(unctpykuust: [IpounTaiiTe TEKCT, BBIOSpUTE
HpaBI/IJ'IBHBIf/'I OTBCT U 3aIlIMIINTC apIr'yYMCHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)

VK-2.V.1

Ob6parHoil PpyHKIHEH
10 OTHOIIIEHHUIO K
byHKIIUN

v =" gpusercs
byHKIISA

1) yv=x°
1

2) y=—

3) y=Inx

4) Vv = a*

Otgert: 3)

(uaCTpyKUMS: [IpounTaiite TeKCT, BIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

VK-2.V.1

10.

[TepBas npousBoHas
(YHKIIMM TOKA3bIBAET:

1) ckopocTh U3MeHeHHs] (PYHKIHH

2) wHampapieHue QpyHKIHUN

3) mnpwupaiieHue GyHKIHHA

4) npHpaiieHre apryMeHTa QyHKIHH
OtBeT: 1)

(urCcTpyKIMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MTPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIIE BHIOOP OTBETA)

YK-2.V.1

11.

Huddepennman
(byHKLINU paBeH

1) OTHOIICHHMIO TIPUPAICHUS PYHKIIHU K
MPUPALLECHUIO apTyMEHTa

2) TPOM3BEICHUIO MPHUPAIICHUS (YHKIIMU HA
IpUpalieHre apryMeHTa

3) npousBeIeHUIO MPOU3BOAHOI Ha
NpHupalieHue apryMeHTa

4) mpupalIeHUI0 apryMeHTa

OtBert: 3)

(uactpykuus: [IpounTaiiTe TEKCT, BBIOEpUTE

MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,

00OCHOBBIBAIONINE BHIOOP OTBETA)

YK-2.V.1

12.

Brrauciaure uncno
TOYEK pa3phiBa
byHKIIIHN

x4+ 2

[:l. iR 3)%(:[.;__ 4_)2

1) 1

2) 2

3) 3

4) 0

OTtBer: 3)

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

YK-1.¥.2
YK-2.V.1




13.| Beruncanre 1) 0 YK-1.3.1
npeen 2) 9
. sin®3x 3) 3
lim — 4) 1
OTtBer: 2)
14.| YpaBHenue 1) yv=2x+4 YK-2.V.1
KacaTeJIbHOM K 2) y=4x+3
rpaduky GyHKIHH 3) yv=2x—75
_1'=x3—'2 4) y=3x—4
B €TI0 TOYKE C OTtBer: 4)
abcuuccoi (maCTpyKIWMS: [IpounTaliTe TEKCT, BHIOEPHUTE
Xo= 1 uMeeT BUA MPaBUJIbHBIN OTBET U 3aIIMILUTE APTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
15.| Beruucnure 3HaUCHUE 1) 0 YK-1.¥.2
IIPOM3BOIHOM BTOpOro | 2) -1
nopsiaka GyHKIun 3) 3
y = sin2x + 4x 4) -4
B TOUKE ¥ = — Otger: 4)
N (maCTpyKIMS: [TpounTaiiTe TEKCT, BRIOCPHUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
16.| MuoxecTBO 1) —Zxsin3x —>cos3x +C VK-2.V.1
epBOOOPA3HBIX :
byHKIHH 2) 3xsin3x + S co s3x+C
f(x) = —xcos(3x) 3) 3;{5:’113;{—;0053:{ +C
MMCCT BHAL 4) 3xsin3x + 9cos3x + C
Otger: 1) -
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIHUIIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
17.| Ecnu k onpeaeneHHomy 1) v|“f*- . VK-2.V.1
UHTErpaiy T
64 ; &4 tdt
J '_Lz'_ 2) 6 li t+1
1 VX T X dr
MIPUMCHHTH 3) | e
HOI[CTEaHOBI(y 2 5ae
x* =t T0 OH IPUMET 4) 6J, 3,28
BUJ
OtBert: 4)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEpUTE
MIPaBUJIHHBIN OTBET W 3AIHIIUTE apTyMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
18.| Teno mBuxercs 1o 1) 6 YK-2.V.1
3aKOHY 2) 4
S(t)=5t3+1, Torna 3) 10
CKOPOCTh B MOMEHT 4) 15
Bpemenu t=1 paBHa OtBer: 4)

(naCcTpyKums: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPaBUJIbHBIN OTBET W 3aITUIINTE apTyMEHTHI,




000CHOBBIBAIOIINE BHIOOP OTBETA)
19.| 3anummure VK-2.¥.1
MOCIIe0BATEIHHOCTh
JIEUCTBUU MPH A) mojcTaBUTh 3HaUeHUE BpeMeHu t=S5uac B
pEeIlIeHUN 3aJauu: ypaBHEHUE NepEeMEeLICHH
B) BeIpa3uTh BpeMs B CEKyHIaX
Teno nBuxkeTcs Mo B) paznenuth nepemerienye Ha BpeMs
3aKOHY ') B34Th IPOU3BOJHYIO OT IIEPEMEIICHUS
S(t)=5t3+1(m/c), uTo6sI | JI) MONCTABUTH B ypaBHEHHE MPOU3BOIHOI
BBIYUCIIUTH CKOPOCTh B | 3HAUCHHE BPEMEHU
MOMEHT BpEMEHH
t=5 uac HyxHO Otser:
bBJI nau I'B/1,
(uaCTpyKUMS: [TpounTaiiTe TEKCT U YCTAaHOBUTE
MOCJIEI0BATEIBHOCTh. 3aMUIINTE
COOTBETCTBYIOIIYIO MTOCIIEI0BATEIBHOCT OYKB
CJICBa HAIPABO)
20.| Ykaxute QyHKIMH, 1) Xu sinx YK-2.3.1
KOTOPBIE SBIISIOTCS 2) X utg2x
9KBHMBAJEHTHBIMU PU | 3) X U COS2X
x—=0 4) X wuSsin2x
OtBet: 1)
(uaCTpyKUMS: [IpounTaiite TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3aUIINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
21.| Kakoe u3 HiKe 1) oTHOIIEHKE TpUpalleHus QYHKIIUU K YK-2.3.1
MePEYHCIICHHBIX MPUPALICHUIO apTyMEHTa
PeIIOKEHU N 2) oTHOUICHHS PYHKIMU K IPUPALICHUIO
orpenensier aprymMeHTa
HPOU3BOJIHYIO 3) oTHoOMIeHHE TIpeniena PYHKIUU K aprTyMEeHTY
¢byHKIMM (Kornaa 4) npenes OTHONIEHUSI IPUPALIEHUsT PYHKIIMU
npupanieHne K MPUPALIEeHNI0 ApTyMeHTa
aprymenra ctpeMurcs k | OrBer: 4)
HYI0)? (uacTpykuwus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

Cucrema OILICHHBAHUA TECTOBBIX SaI[aHI/Iflﬁ

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 UETHIPEX
MPEIOKEHHBIX U 000OCHOBaHUEM BhIOOpa CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TIpUBEJEHbl KOHKPETHbIE apryMeHThl, HCHOJb3yeMble Ipu BbeIOOpe oTBera. [lomHoe
COBITaACHUEC C BEPHBIM OTBETOM OLICHHUBACTCA 1 6aJ'IJ'IOM, HeBepHLIfI OTBCT HUJIKU €0 OTCYTCTBHUEC —
0 6annos.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJIBKHX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAECTCS BEPHBIM, €CIU MPABHIBHO
yKa3zaHbl HUGPHI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIIEHHMBaeTCs | OaiioM, eciau AOMYIIeHbl OIIMOKH WU
OTBET OTCYTCTBYeT — 0 Oasios.

3 tumn) 3amaHue 3aKpPHITOrO THUIA HAa YCTAHOBJIEHHWE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIU
YCTAHOBJIICHBI BCE COOTBETCTBHS (MMO3UIMM W3 OJHOTO CTOJIOIIAa BEPHO COIMOCTABJICHBI C
NO3ULUAME Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET HIIU €ro 0TCyTCTBHE — () OaioB



4 tum) 3amaHue 3aKPHITOTO THIIA HA YCTAHOBJICHUE MOCIICAOBATEIBHOCTH CYUTACTCS BEPHBIM,
€CIIM TIpaBMJIBHO yKaszaHa BCsS IocienoBaTensbHOCTh nu¢p. IloaHoe coBmameHue ¢ BEpHBIM
OTBETOM OIIeHUBAeTCsl 1 GayuioM, €Ciiu JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYeT — () GaylioB.

5 tun) 3asaHue OTKPHITOTO THIA C PAa3BEPHYTHIM OTBETOM CUUTACTCS BEPHBIM, €CIH OTBET
COBIAJIACT C OTAJOHHBIM [0 COJCPKAHHI0O W TMOJHOTE. [IpaBUIIbHBIA OTBET 3a 3aJaHUC
OlLlcHUBaeTcs B 3 Oauia, eciii JOIMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIH, HO HE
HOJHBIN - 1 6as, ecnu gomyieHo 6osiee 1 ommOKY \ OTBET HENPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amos.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t ITepeyeHb KOHTPOJIBLHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIME  HPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJAEPKATCA B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH M MPOMEXKYTOUHOMN aTTecTaluu 00yJaronmuxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIUXCsl 10 OCBOCHUIO IUCIUIITUHbBI

11.1. Meroauueckue yKazaHus IS OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadueHue COBpEMEHHOM JieKUuU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALKIO TIO TeME, 2 B OCBOCHHUH
(byHaaMEHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEWUIIMX
JOCTIDKEHUH Hay4YHOH MbICHH. B yueOHOM mporecce JEKIUs BBIMOIHAET METOIO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKa3bIBAET B3aUMOCBSI3b C IPYTUMH JIUCLHUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOIO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOIM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsiBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Uil CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIAEIATH TJIaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U TOHATHUH.

JlekunoHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd  CIalI0oB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOTO MaTepuana:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @OopMyIMpPOBKA TEOPEMBI.




— J10Ka3aTenbCTBO TEOPEMBI.
— HMmumoctpupyronme npuMepsl.

11.2. MeTtoau4ieckue ykazaHUs Uisi OOYYaIOIIUXCS TO TPOXOXKICHUIO MPAKTUUYECKUX
3aHATUH

[TpakTHdeckoe 3aHSATHE SIBISETCS OMHOW M3 OCHOBHBIX (DOpPM OpraHU3alHuH y4eOHOTO
mpolecca, 3aKII0Yaronasicsl B BHITOJTHEHUN 00yUYaIOIUMUCS MO/l PYKOBOJCTBOM MPEIO1aBaTeNs
KOMIUIEKCa YYeOHBIX 3aJaHUN C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHSTHS JUIsi 00YYAIOMIErocs SBISCTCS MPUBUTHE 00YJarOIUMCS
YMEHUI U HAaBBIKOB MIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUU 00YUYAIONIUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKperuieHue, yriayOJleHue, pacllupeHHe M JAeTalu3alus 3HAHUW [pU pelieHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCUUILIINHBI;

— BBIpAaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUSI IOJYYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHI;

— CBSI3aHHBIE C MOJIyYeHHUEM HOBOW MH(pOpPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrieueHrne PaluoOHAITBHOTO COYSTAHMSI KOJUICKTHBHOW U MHIUBHIyaIbHOU (OpM 0O0yUICHHSI.

@YHKINY TPAKTUYECKUX 3aHATUH:

— TIO3HaBaTeJIbHAS;

— pa3BHBaloOIaf;

— BOCIIATATENbHAs.

[To xapakTepy BBITIOJIHIEMBIX OOYYAIOMUMCS 3aJaHU 10 TPAKTUYECKUM 3aHATHIM
MOAPAa3AeIIAI0TCS Ha:

— O3HAKOMHTEJIbHBIC, TMPOBOJAMMBICE C IEIbI0 3aKPEIUICHUS MW KOHKPETH3allUU
M3Y4EHHOTO TEOPETUYECKOT0 MaTepuaa;

— aHATUTUYECKHE, CTaBSIINE CBOCH IIeNbI0 ONyYeHUE HOBOM MH(POPMAIIUN Ha OCHOBE
dbopMan30BaHHBIX METO/IOB;

— TBOpPYECKHE, MOJIXOJ/IOB K PEIICHUIO 3a/1a4.

@OpMBI OpraHU3alMH MPAKTUYECKUX 3aHATUN:

- B UHTEpaKTUBHOW Qopme (pellleHHe CUTYallMOHHBIX 3aJad, 3aHATHS 10
MOJICJIUPOBAHUIO PEATBbHBIX YCIIOBUM, TPYITIOBBIE TUCKYCCHH);

- B HE HMHTEPAKTHUBHOW (opMe (BBHIMOIHEHHE YIMPaKHEHUH, pellleHUue TUIOBBIX 3ajad,
pelieHne CUTYalMOHHbBIX 3371a4 U IPYToe).

TpebGoBaHus K TPOBEICHUIO TPAKTUICCKUX 3aHITUN

[IpakTHyeckre 3aHATHS HAUMHAIOTCA C 3alMCH B OJKypHalI MpernojaBaTens
MPUCYTCTBYIOIIUX CTYJICHTOB. 3aTEM OOBSIBISICTCS TeMa MPAKTHUSCKUX 3aHATHH.

[IpenogaBaTens 4MTaeT yCIOBHE 3aJaydl M MpeajiaraeT CTyIEHTaM CaMOCTOSTEIbHO
peIINTh 3a/1ady, UCIOJL3ys 3HAHWsS, MOJydeHHBbIC CTyJIeHTOM Ha JieKnuu. CTyIeHT, KOTOPBIH
MEPBBIM PEmIni 3a7ady, BBI3BIBAETCS K JOCKE. B ciydae ecnu CTYIOeHT MpaBUIBHO PEIIni
3ajaqy, OH TmoJjrydaeT 5 0ayuioB. Ecii cTymeHT permaer 3aj1ady ¢ TOMOIIBIO TPEo aBaTess, TO
nonydaeT 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OICHKH CTYACHTOB (BKJIOYas OIEHKY
MOCENMIAeMOCTH) TIepeBoAIATCSI B OOHYchl (kadectBo) or 0 mo 5 OammoB. DT OOHYCHI
T00aBISAIOTCS K 0011Iei cymme 0aioB B paMKaX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CrynmeHTaM BBITAeTCS JOMAITHEE 3aJaHWe B BHJIEC 3a7ad, KOTOPBIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.




11.3. Meroauyeckue ykazaHus sl O0y4JaIOIMUXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbLHOMN
paboThI

B Xo/ie BBITIOJHEHHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOUIUIICS BBITOIHIET paboOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHSI.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAsi padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENIBHONH paboTh, Y oOydaromerocst (GhopMHupyeTcs
nenecooOpa3Hoe MmIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, 06CCHe‘II/IBaeT BBICOKHH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHS, TOMOTAeT TOJIYYUTh HABBIKM TOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJarouuxcs SABISIOTCS:

—  y4eOHO-METOJIUYECKUN MaTepHall 1o TUCIHUILIHHE;

11.4. Meroauueckue yKazaHus JUIsl OOy4yaroIIMXCsl IO MPOXOXKICHUIO TEKYILIEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuxcsl, OCYLIECTBISEMOI0 B TEYEHUE CEeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIINHBI.

B Tteuenue cemectpa B cucreme aucraHimoHHoro ooOyuenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOThl IO PEHICHUI0 3aJa4 H  OJHH
TEOpPETUYECKU ompoc (IepeueHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucteMe AucTaHUMOHHOro oOyueHuss ['YAII), Ha npakTUUECKHUX 3aHIATUSIX [POBOJATCS
IPOBEPOUHbIE pabOTHI MO pazjesiaM Kypca B NMCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha LIeJ0e
3aHATHE, TAK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YyUUTBIBATHCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arTecTauuu (IpU UCIOJIB30BaHUU OaJIbHO-PEUTUHIOBOI CUCTEMbI OLIEHUBAHUS,
KaX/blii BHJ KOHTPOJS OLEHHBaeTcs B Oamjgax, M3 KOTOPBIX (OPMHUPYETCS HTOTOBBIN
pe3ymbTar).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTeCTalUu.

[IpomexxyTrounast ~ aTTecTamusi  OOy4alomUXCS  MPEAYyCMaTpuUBaeT  OICEHUBAHUE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB OOYUYECHHs MO AUCHUIUIMHE. DK3aMeH — (opma
OIICHKM 3HAHUH, TOJIYYCHHBIX O0YYarOIIMMCSl B MPOIECCe M3YUYEHHUs BCEH JUCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENTFHOW pPAa0OTHI, CHOCOOHOCTH MPUMEHSITh WX IS pPEUIeHHUS
MPaKTUYECKHUX 3a7ad. DK3aMeH, KaK MPaBujIo, TPOBOIUTCS B MIEPUO] IK3aMEHAITMOHHONW CECCUU
M 3aBEpIIAETCS aTTECTAMOHHOM OLEHKOW «OTINYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHOY,
«HEYAOBJIETBOPUTEIHLHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.
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