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AHHOTaUs

HNucrunmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
pPOrpaMMy BBICIIETO0 00pa30oBaHUsS — MPOTPaMMy CICIHAIUTETA M0 HAMPABICHUIO TOITOTOBKU/
crenpanbHOCTH 25.05.03 «TexHudeckas 3KCIUTyaTalys TPAHCIIOPTHOTO Pagnoo00pyI0BaHUS
HanpaBlieHHOCTH «TexXHUYecKas IKCIUTyaTaIis PauodJIeKTPOHHOTO 000pYyI0BaHUS a3POIIOPTOB
Y BO3IYIIHBIX Tpaccy. Jucuumimaa peanusyercs kadeapoit «Nely.

JlucuurminHa HaieleHa Ha (JOPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOIINX KOMITETCHIIUN:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

Conepkanve  AUCHUIUIMHBI ~ OXBaThbIBa€T  KPYr  BONPOCOB,  CBSI3aHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEW MPEACIIOB U PSIJAOB H HX
MIPUMEHEHUEM.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOMIHE (QOPMBI OpraHU3aAlNUU
yueOHOro  mpolecca: JeKyuu, Npakmudeckue 3aHAmMuUs, CaMoCmosmenbHas paboma
obyuarowe2ocs.

[IporpaMMo#l IHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHA.

OO0miass TpyAOEMKOCTh OCBOEHUS AMCLUUILUIMHBI COCTaBIseT 9 3aueTHBIX enuHull, 324
YacoB.

SI3bIK 00yUYeHUs IO JUCIUILIUHE KPYCCKUI»



1.

[TepedeHp IAHUPYEMBIX PE3YJIbTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (dopMHpOBaHKE Y CTYACHTOB MIOHUMAHUS POJIM MaTeMAaTUKU B COBPEMEHHOM
MHpE, HAyKe U MPAKTHYECKOH JeITeIIbHOCTH B M30paHHOM CIICIMAIbHOCTH;

— ($opMHpOBaHKE Y CTYACHTOB CIIOCOOHOCTH M HaBBIKOB ()OPMYJIHPOBATH U pEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaIN3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI

BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHUS M0 JUCIHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabimuue 1.

Ta6mmma 1 — I[lepeyeHb KOMITETCHIIMI 1 MHIUKATOPOB UX JTOCTHKCHUS

Kareropus Kox u
Kon n nanmMeHoBaHue UHIUKATOPA JOCTHXKEHUS
(rpymnma) HaVMEHOBAHHE
KOMIIETEHIIUN
KOMIIETEHI[HA KOMIIETEHIUHA
VK-1.3.1 3HaTb METOIBI KPUTUUECKOT'O aHAIN3a U
VK-1 Criocoben P
CHUCTEMHOTO IOJAX0/1a
OCYIIECTBIISITh
. VYK-1.3.2 3HaTh METOAUKH Pa3pabOTKH CTPATErHu
KPUTHYECKHUH aHAIIN3 N .
JIEACTBHM JIJIS1 BBISBJICHUS U PEIICHUSI IIPOOJIEMHBIX
POOJIEMHBIX o
YHuBepcaibHbIe N cuTyaruin
CUTyaluii Ha OCHOBE . .
KOMIIETEHIIUH CHOTEMHOLO YK-1.¥.3 ymetb BoipabaTbIBaTh CTpATETHIO JCHCTBUI
JUISL peIlIeHUs POOJIEMHON CUTYyaIlU
oaxo/a,
VK-1.B.1 Bi1ageTs HaBBIKAMH CUCTEMHOI'O U
BbIpa0aTHIBATH
N . | KpUTHYECKOTO MBIILICHUS; METOJUKAMH MTOCTAHOBKHU
CTPATETHI0 TeUCTBUI
11EJTH, OTIPECIICHHS CTIOCOOOB €€ JIOCTHKCHUS

2. Mecro nucturuiiHbEL B cTpykType OI1
JucnunnuHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIASHTaMH MpHU
W3YYEHUH B BBICIICH MIKOJIE KAKUX -TN0O0 TUCIIUTLIINH.
3HaHUs, TOJYYECHHbIE NPH HM3YyYEHWHM Marepuana JaHHOM JAMCLHMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUH APYTUX JUCUUTLIAH:
Marematuka. Teopust BEpOATHOCTEN U MaTEMATUYECKAs] CTATUCTUKA

3. O0beM U TpYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 10 TUCHUIIIMHE (M paclpesielieHue 3TOH TpYA0EeMKOCTH 10 CeMeCTpaMm) MpeCTaBICHbI B
Tabuie 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIUHBI

B yueGHoi paboTs! Beero TpynoeMKOCTb 1O ceMecTpam
Nol No2
1 2 3 4

Oowan mpyooemKocma oucyununbl, 9/ 324 5/ 180 4/ 144

3E/ (uac)

U3 nux uacoe npakmuueckoi no02omoeKu

AyoumopHnule 3anamus, BCEro vac. 136 68 68

B TOM YHCIIE:




nexrun (JI), (gac) 68 34 34

npakTuyeckue/cemunapckue 3anarus (I13), 68 34 34
(gac)

naboparopusie padbots (JIP), (dac)

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

9K3aMeH, (Jac) 99 36 63
CamocmosamenvHas paboma, Bcero (dac) 89 76 13
Buo npomesicymounoin ammecmayuu. 3a4er, OK3.

OK3.,
mudd. 3auger, sk3amen (3auer, dudd. 3aug, OK3.
K3 F*) OK3.

*x .
HpI/IMeanI/Ie . KaHJIUJIAaTCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBI JUCHUTIIMHBI U KX TPYAOEMKOCTh TIPUBEICHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILITUHBL, UX TPYAOEMKOCTh

Pasnenpl, TeMbl JUCIIATNIIINHEI Texamu | 113 (C3) AP KII CPC
’ (dac) (dac) (qac) (gac) | (4ac)
Cemectp 1
Paszen 1. Teopus mpeesnos 6 8 25
Paznen 2. luddepeninaibHOe HCYUCICHUES 12 12 25
Pazgen 3. MuTerpanpHOE UCUUCTICHUE 16 14 26
Hroro B cemecTpe 34 34 76
Cemectp 2

Pazgen 4. OyHKINU HECKONBKUX NEPEMEHHBIX 10 8 4
Paznmen 5. luddepenunanpabie ypaBHEHUS 8 12 4
Paznen 6. Psaapl 16 14 5
Hroro B cemectpe: 34 34 13
Hroro 68 68 0 0 89

[IpakTnueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yumiei
npoQeCCHOHATBHON J1eATEIbHOCTBIO.

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

Tab6nuia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u cogepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIE 351eMeHTapHbIe QYHKINU. YHCIIOBBIE MHOKECTBA.
(2gac)
Tema 1.2. Ilpeaen pyHKIUHU MPU HEOTPAHUYEHHOM POCTE apPTryMEHTA.

1 Teopems! o nmpenenax. (2 yaca)
Tema 1.3. Ilpenen ¢ynkuum B Touke. HempepsiBHOCTh. 3amedarenbHbIE
npezensl (2 gaca)

5 Tewma 2.1. Onpenenenue npousBoaHoi. Ee reomerpudeckuii n

MeXaHW4YeCKUi cMbIci. Talmuia mpou3BOAHBIX, YacTh 1. (2 aca)




Tema 2.2. IlpaBuna quddepenuupoBanus. [IponsBoaHas cnoxxHOU
¢byHKIMHU, TpOoU3BOAHAsA 00paTHON GyHKIMHU. Tabauia mpon3BOIHBIX,
yacTh 2 (2 yaca).

Tewma 2.3. IIpousBoaHbIE BRICHINX MOPSAKOB. TeopeMbl 0
muddepennmrpyempix GyHKIMAX. (2 yaca)

Tewma 2.4. Ilpauno Jlonurans. @opmyna Teitnopa. (2 gaca)

Tema 2.5. luddepenuman ¢pynkuun nepsoro nopsaka. Auddepenunanst
BBICIIUX MOPSIKOB. (2 yaca)

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

Tewma 3.1. IlepBooOpa3nas. Heonpenenennsiii uaTerpan. CBoicTBa
HEONpeIeIEHHOT0 nHTerpaia (2 yaca)

Tewma 3.2. Tabnuma uaterpanoB. MeTo ] 3aHECeHHsI IO 3HAK
muddepennmrana. MeTon 3aMeHbI IEpEMEHHON HHTETpUpoBaHus (2 yaca)

Tema 3.3. uTterpupoBanue no yactsaM. MiHTerpupoBaHue paroHaaIbHbIX
BBIpaKCHHH. (2 Jaca)

Tewma 3.4. InTerpupoBaHue TPUTOHOMETPUUYECKUX BhIpaKeHUH (2 yaca)

Tewma 3.5. Onpenenennsiit unrerpan. OnpeneneHue U cBoicTBa. (2 yaca)

Tewma 3.6. nTerpan ¢ nepeMeHHbIM BepxHUM mipenenom. Gopmyna
Hrrotona- Jleitbnuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIC HHTETpAJIHI (2 Yaca)

Tewma 3.8. IIpunokeHus: onpeeIeHHOTO HHTErpajia (2 yaca)

Tema 4.1 OyHKUMSA HECKOIBKUX NIepeMeHHbIX. OCHOBHbIE TOHSTHUS.
HenpepriBHOCTS. (2 yaca)

Tema 4.2. luddepennupoBanre GyHKIIUN HECKOJIBKUX MTIEPEMEHHBIX.
(Yactueie mpousBoanbie. Juddepenmnuan. [IponsBoanas ciIoxHOM
¢byakuu. YacTHBIE MPOW3BOIHBIE BRICIINX MOPsKoB. @opmyia Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOJIBKUX NIEPEeMEHHBIX. (4 yaca)

Tema 5.1. luddepentmanbupie ypaBHeHHsI IEpBOTo nopsiaka. OCHOBHBIE
nousaTus. {uddepennnanbable ypaBHEHUS C pa3aesIOIIUMUCS
nepemeHHbIME. OHOpOoAHbIE MU epeHIaNbHbIE YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

. JIuneiiabie mudGepeHabHbIC YPaBHEHUS ITEPBOTO MOPSIIKA.
VYpasuenne bepuymmu. Iuddepennnanbabie ypaBHEHUS BBICIIUX
TOPSIIKOB, JIOMTYCKAIOIINE MOHMWKEHUE TTopsiKa. (2 yaca)

Tema 5.3. JIuneitnsle ogHOpoAHBIE AU PepeHInanbHbIE YpaBHEHUS C
MOCTOSIHHBIMU K03(ppunnenTamu. JInHelHble HEOAHOPOAHBIE
muddepeHranbHbIe YpaBHEHHs BHICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHEIE onpeenenus. Psbt ¢
MOJIOKUTEIbHBIME uiieHaMu. [Ipu3naku JlamamGepa u Komm (2 gaca)

Tema 6.2. Heo6xoaumbiit npusHak. [Ipuznaku cpaBHeHUs. IHTerpaabHbIN
npusHak Komm. (2 gaca)

Tema 6.3. 3HakoniepeMeHHbIE psi/ibl. AOCOTIOTHAS U YCIOBHAS CXOIUMOCTH
CoiicTBa abcomoTHO cxoaaumxcs psaaoB. [Ipusnak Jleitbuuna (2 yaca).

Tema 6.4. dynkmonanbuabie psaasl. O0macTh cxogumocTr. PaBHOMeEpHAas
cxoaumocTh. CteneHnble psabl. MHTEpBan cxoaumocTH (2 yaca)




Tema 6.5. CBolicTBa CXOASIIMXCS CTETIEHHBIX Ps/IoB (2 yaca)

Tema 6.6. Paasl Teitnnopa u Maxnopena (2 yaca)

Tema 6.7. Psg @ypbe nepuoaundeckoit GpyHKIuu (2 yaca)

Tewma 6.8. Psg @ypre yeTHOM 1 HeueTHOUW GyHKIMH (2 yaca)

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 aux
No
Tpynoem | mpaktuue
Ne TeMpl MpakTU4ECKUX @OpMBI IPAKTUYECKUX . paszaena
. N -KOCTb, CKOH
/1 3aHATHH 3aHATHH JUCIIUII-
(dac) MOJTOTOB
JINHBI
KH, (4ac)
Cemectp 1
IIpenensr
parMoHaIbHBIX
1 BBIPOKECHHI Ha Pemenue 3amau 4 1
0OECKOHEUYHOCTH U B
TOUKE.
DKBUBaJICHTHEIE
2 0ECKOHEUHO MaJIbI€. Pemenue 3amag 4 1
Yucno e.
[IpounsBoHsIE.
3 [TpaBuna Pewmenue 3amau 4 2
¢ epeHIpoBaHUs
IIpousBogHas clOKHOM
4 P H Pemenue 3amau 8 2
byHKIUN
TabnuuHoe
5 Pemenue 3amau 2 3
WHTETPUPOBAHUE
Brecenue o 3HaK
6 a Pemenue 3amau 2 3
JuddepeHimana
3aMeHa epeMEeHHOM.
7 | HTerpupoBanue no Pemenue 3anau 4 3
qacTsIM
HuTerpupoBanue
8 | panmMOHAIBHBIX Pemenwne 3amau 4 3
byHKIMI
2 cemecTp
9 YacTHble TPOU3BOJHBIE Pemenue 3amau 2 4
YacTHEIE IPOU3BOIHEIE
10 P 1 Pemrenne 3anau 2 4
BBICIIIUX MOPSAKOB
OkcTpeMyM pyHKINU
11 | HeckoONBKHX Pemenue 3amau 4 4
TIEPEMEHHBIX
Penrenue
12 | nuddepenimanbHBIX Pemenue 3amau 2 5

YpaBHEHUH MTEPBOTO




nopsiaka. Oomme u
YaCTHBIC peLHeHI/ISI.

Astonomusie 1Y, IV ¢

pa3CIICHHBIMU U C
pa3AeISIIOIUMUCS
IIEPEMEHHBIMU

13

Pemienue onHOPOIHBIX
Y nepsoro nopsiaka u

Y koTopbie MOXHO
MIPUBECTHU K
OJIHOPOJHBIM

Pemrenue 3amgau

14

JIuneitnbie
nuddepeHnranbHbIe
YpaBHEHUS TIEPBOTO
nopsiika. YpaBHEHUs
bepnymum

Pemenue 3amau

15

Huddepennmanbpabie
YPaBHEHUS B MTOJIHBIX
nuddepenHmanax.
WHTerpupyromuii
MHO>KUTENb.

Pemenue 3agau

16

Huddepennmanpubie
yYpaBHEHUS BBICIIHX
HOPSI/IKOB,
JIOIYCKArOIIe
MOHMKCHUE TTOPSIKA

Pemenue 3agau

17

Jlunelinbie
HEOJHOPOIHbIC
nuddepeHnraIbHbIC
YpaBHEHHUS C
MOCTOSTHHBIMH
Kor(pdumeHTaMu

Pemenue 3agau

18

Psiner ¢
MOJIOKUTETHHBIMU
yneHamu. [IpuzHaku
Hanamb6epa u Ko

Pemenue 3agau

19

Psanp1 ¢
MMOI0KUTETbHBIMHU
YyJIeHaMU U
3HAKOTIEPEMEHHbIE
psaabl. HeoOxoaumblit
MPU3HAK U IPU3HAKU
CpaBHEHUS.

Pemenue 3agau

20

CreneHHbIe psibl

Pemenue 3amau

21

Psanawr Teitnopa u
Maknopena. Psnbl

Dypse.

Pemenue 3amau

Bcero:

68

4.4. JlabopaTopHble 3aHATHS
Tembl 1aG0opaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEIEHBI B TabuIe 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HanmenoBanne 1abopaTopHbIX padboT

(gac)

TpynoemMKocTsb,

N3 Hux Ne
PaKTHUYECKOH | pazzaena
MOJATOTOBKH, | JUCIIHIT
(dac) JINHBI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI M €€ TPYAOSMKOCTh IPUBEICHBI B Ta0uIie 7.

Tabmmua 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYIOEMKOCTb

Bun camocrositensHoi# paboTh Bzzzo’ Cewmectp 1, uac Cemectp 2, yac
2 3 4

W3yueHne TeOpeTHIecKoro Marepuasia 29 o5 4

nucuuraHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO 29 o5 4

ycneBaemoctu (TKVY)

Homamnee 3amganne (/13)

Kontposbnble paboTsl 3a04HUKOB (KP3)

IToaroToBKa K MpOMEKYTOYHOU

attecranuu (ITA) 31 26 >
Bcero: 89 76 13

ma. 7-11.

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThl 00YUYAIOIIUXCS IO TUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeToInYeCKre MaTepHallbl JUIsl CaMOCTOSITEIbHOM paboThl OOYYarOLIMXCS yKa3aHbl B

6. IlepeueHb MeYaTHBIX M AIEKTPOHHBIX YUECOHBIX U3TAHUI

Hepequb MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HHX W3TaHUI ITPUBCJICH B Ta6J'II/ILIe 8.

Tabmuma 8— [lepeyeHp MeYaTHBIX W DJIEKTPOHHBIX YUEOHBIX U3TaHUHN

Mudp/ bubnuorpaduyeckas ccpiika KonnuecTtso
URL agpec IK3EMILISIPOB B
onbanorexe
(xpome
AJIEKTPOHHBIX
HK3EMILISPOB)
517 [Tuckynos H. C. JluddepennmansHoe u 159




1134 WHTErpajibHOE ucuucienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. JluddepennmansHoe u 145
1134 MHTETpalbHOE HCUHCIIeHne: yueOHoe mocobue. T. 2/
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennumanpaoe u 237
1134 UHTETpaibHOE ncunciaeHus: B 2 T.: yaebHoe nmocobue
JJ1s1 CTyAeHTOB BTY30B M.: UnTerpan-IIpecc, 2004 -
-2004. - 415 c.
517 bepman, I'. H. CoopHuk 3a1a4 1o Kypcy 165
Bb50 MaTeMaTHYECKOTO aHanum3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3zn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmas matemartuka. Pser: yaebnoe mocodue / 1O. 167
I'96 A. I'yeman, C. I1. [TombrTkusn, A. O. CMmupHoB; C.-
[TetepO. roc. yH-T a9pOKOCM. TIPUOOPOCTPOCHHUSI. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
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504 c.
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http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MaTeMaTHYECKOTO ObC Jlanb
om/book/2660 | ananuza. / A.®. bepmanr, U.I'. Apamanosuu. - CII6.:
Jlann, 2010. - 736 c.
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Aradonos, C.A. lubdepenunanbupie ypaBHEHHS / OBC Jlanb
C.A. Aradonos, A Jl. 'epman, T.B. Mypatosa. —
MI'TY um. H.D. Baymana, 2004. (Cep. Maremaruka
B TeXHUYECKOM yHuBepcurere; Boim. VII).

Kabko, A. I1. [Iuddepennnanbabiec ypaBHSHUS U OBC Jlanb
ycroitunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kortuna, O. H. UnxoBa. — Cankr-IletepOypr: Jlans,
2022. — 320 c.

7. TlepedeHb 371EKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
UH()OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH «VHTepHeT»
[MepeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOoCCUICKUIT MaTEMaTHIECKHUIA TTOPTAI
http://e.lanbook.com/view IBC «JIaHby

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOeCHeueHHs, HCIOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
Ilepeuenp ucnonbp3yeMoro NporpaMMHOro odbecrnedeHus npejacrasieH B Tadbmuune 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanune
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica
82 Hepequb I/IHq)OpMaHI/IOHHO-CHpaBOLIHHX CI/ICTGM,I/ICHOJ'II)ByeMBIX HpI/I

OCYIIIECTBIIEHUU 00Pa30BaTEIHLHOTO Mpoliecca Mo JUCIUILTHHE
[Tepeuens WCTHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabimue 11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHMUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, TpecTaBieH B Tabnuuel 2.

Tabmuma 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3hl



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

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

2 | Ayauropusi s IPaKTHUECKUX 3aHATHH

10. Omnenounble cpencTBa s MPOBEACHUS IPOMEKYTOUYHOM aTTeCTallu
10.1. CocTaB OIICHOYHBIX CPEACTBAJIS MPOBEACHUS TMPOMEXKYTOUHOH aTTeCTalllH
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Taomwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl MPOBEACHUS TPOMEKYTOUYHOHN aTTeCTaIlluu

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

DK3aMeH

Cnucok BOMpOCOB K IK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0YyJaroNIMMUCS TPUMEHSETCS S5-0ajuThbHAsl IMIKaJia OIEHKH C(HOpMHPOBAHHOCTH
KOMIICTEHIIHIA, KOTopas puBejcHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS

100-0ayuipHas  mkajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIB30BaHUA KOTOpOI>'I, YCTaHOBJICHBI COOTBCTCTBYIOLIUM JIOKAJIbHBIM HOPMATHBHBIM 4AKTOM

I'VAIL

Tabmuna 14 —Kputepuu onieHkH ypoBHS c(HOPMHUPOBAHHOCTH KOMITETEHIIUN

Or11eHKa KOMITETEHIUI

5-0ayutpHad mIKaa

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITCTCHITHIA

«OTIIMYHO»
(Ga4uTCHO»

— oOyyaromuiicss TayOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepHa,

— YBEPEHHO, JIOTUYHO, MOCJICI0BATEILHO U TPAMOTHO €r0 U3J1araeT;

— OMUPasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIMTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTyYMEHTHUPYET BBIJIBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelnaIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYUIECTBY M3Jaraer €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayYHBIE MTOJIO0KEHNUS,

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

«YOOBJICTBOPUTCIILHO»
(Ga4uTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM MpOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUYECKOM NPUMEHEHUH 3HAHUUN
HaIpaBIICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIe€T CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHITHH.




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0ydJaromuiics He YCBOWJI 3HAYUTEIbHOM 4YacTH IPOrPaMMHOIO
MarepHaa;

— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPHUTEIIHHOY .
«HC 3ATICHONY paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;
— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXXET apryMEHTHPOBATh HAYYHBIC TTOJIOKEHUS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.
10.3. TunoBbie KOHTPOJIbHBIE 3aJJaHUS WU UHBIC MATEPUAIBI.
Bormpocs! (3agaun) ais sKk3aMeHa mpeIcTaBlIeHbl B Taoumie 15.
Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa
Ne Kon
[Tepedenn BOmpocoB (3a1a4) sl SK3aMeHa
/1 WHJMKaTOpa
Cemectp Nel
1. | Ilpenen ¢pynknuu. BeraucneHue mpeaenos. YK-1.V.3
. 3x"—5x—2 VYK-1.V.3
1. Boruucauts npegen lim — -
x—po XKW T X
OtBert: 3
2. Beraucnuts npegen lim —
x—3 2x=—Tx+3
Otser: 8/5
3. Beruucnuts npegen lim ———
x—+oo 2~ —3x—2
OtsBer: 3/2
. —x"+x+6
4. Beruucnuth npenen lim ———
¥—+3 &XT —aX—a
OtsBer: - 5/7
%0 —2x —x42
5. Beruaucnouts npegen lim —— -
w—pa IX-—Tx+2
OTBeT: 0€CKOHEYHOCTh
6. Bsruncnuts npegen lim %
Otser: -3/6 =-1/2
2T T4
7. Berauciuts npegen lim — -
x—+oa 2x- +Ex—12
OTBeT: 0€CKOHEYHOCTH
8. Beruncants npezen lim ————
OtBer: 7/6
3 2 .
. X —ExTH+9x—4
9. Bsoruucnuts npezen lim —— =
K=+ 00 XT—/XT1lz
OTBeT: 0€CKOHEYHOCTH
10. Beraucuts mipezen lim ——
OtBer: 8/5
. aKve U3 MIPEACTaBIEHHBIX HIKE MIPENEIOB MOI'YT OBITh BEIYHCIIEHBI -1.3.
2 K yT O VK-1.3.2




METOJIOM JICIICHHS Ha OOJIBIIIYIO CTCIICHb TEPEMECHHBIX ?
Ix“—Ex

a) lim

x—0 X“+2x

o

c) lim=

5
- —+ 0o 2x-—3x—-2
X

d) lim ——

e) lim z

OrtgeT: a), C), €)

YK-1.B.1

Kakas ¢pyHkuus Ha3piBaeTCs HENPEPHIBHON B TOUKE Xo?
OrBer: ®ynknus f(X) Ha3bIBaeTcst HeMpPepPbLIBHOM B TOYKe X0, €CJIH
OHA ompe/ie/ieHa B HEKOTOPOH OKPECTHOCTH 3TOH TOYKM X0 M

lim £(x) = f(x,)
X

YK-1.3.2

YK-1.B.1

Yemy paBHa cyMMa KOHEYHOTO YHClia OECKOHEYHO MaNbIX (PyHKINN?
OT1Ber: CyMMa KOHEYHOI0 YHCJIa 0€CKOHEYHO MAJIBIX (PyHKIUIA —
3T0 PyHKIHMSA OECKOHEYHO MaJIast

YK-1.3.2

YK-1.B.1

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

1) 6
2) 4
3) 10
4) 15
Otgert: 4) _

VK-1.3.2

VYK-1.B.1

1) BeruncianTe MpoM3BOIHY0 QYHKIHHK ¥ = x - + 4%

Orser: 2x + 4%In4

2) Bepno yu yrBepkaceHue: «I[Ipou3BoHas CyMMBI IBYX
muddepeHInpyeMbIX QyHKINN paBHA CyMMe IMPOU3BOIHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpYMHTe.

Otser:
IIpaBnia qpud¢epeHnnpoBanust MOryT ObITh 3aNIMCAHBI:
. (C-u(x))'=C-u'(x)

N

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

w

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

4- (i:':: :| — uwlx L"..'L':—-I.' Lo p-er L

[ o

®opmyJa Ne4 kak pas u o3Hauyaet, 4T0 «IIpousBoaHas cymmbl ABYyX
aupdepeHunpyeMbixX GyHKIHIA paBHA CyMMe NPOU3BOAHBIX ITHX

VYK-1.3.2

VK-1.B.1

(GyHKIM».
1) BEIYHCITHTE TPOM3BONHYIO QYHKIMH v = x ~ « 4°

VK-1.3.2




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

2) Bepuo nu yrBepxaenue: «[IponsBoaHas npou3BeIeHHs ABYX
muddepeHUpyeMbIX (YHKIINH paBHA TPONU3BEACHUIO POU3BOTHBIX
aTuX QyHKIUKE». OTBET apryMEeHTUPYHITE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna nud¢epeHuNpoBaHUA MOTYT ObITh 3aAIIMCAHBI:

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

N

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

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

4. (:.':L :| — uwlx L"..'L':—-I.' Lo p-er L

vl [ o

w

®opmyaa Ne3 —310 Gopmy.ia Ajisi BBIYHCIEHUS POU3BOTHOM
npousBeleHus ABYX AU depeHunpyeMbIX pyHKIHI, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.

YK-1.B.1

Haiigure dopmyny ¢ ommbkoii. ApryMeHTUPYHTE CBOM OTBET.

[

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

! / Tx lxl—wlxyvix

4. (AL = w0

w N

OTtBet: ommodka B (popmy.ie Ne3. I1o npaBuay nuddepenuupoBanus
npousBeaeHus AByX AuddepeHunupyembix GyHKI U NPOU3BOAHASA
NPOU3BeACHUS BbIYHNCAAETCH 110 opmy.Jie:

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

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

[TpaBuna nuddepenumponanus. [IponzBoaHas cl0KHONW QYHKINH.
3ananue 1.
1) HaiimuTe npou3BoHY0 (PyHKIMH

v =5cos(7+8x) + V7x—8

OTtBer:
3

7 2

—40sin(7 + 8x) + n (7x—8) ¢+

2) HazoBute kakoe-mu6o nudpoBoe CPeacTBO, IPUMEHUMOE IS
peuieHus qaHHou 3agaun. OO60CHYyIiTe BaIll BEIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JJIS pellleHus JaHHoi 3a1aun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrnieueHue, BKJIOYamee 00J1b110ii Hadop
MareMaTu4ecKuxX GyHKUU B TOM YUCIECHUCTEMY KOMIIbIOTEPHOM
ajredpbl, OPMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3amanue 2.

YK-1.3.2

YK-1.B.1



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

1) Haiinure nmpon3BoHy0 QYHKIIUHA

v = 5cos(5+ 2x) #In(5x— 2)
Oteer: —10sin(5 + 2x) * In(5x — 2) + 5cos(5 + 2x) # >

2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

Ex—2

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI

JUISl pelleHus JaHHoii 3aaaun oTHocuTca Wolfram Mathematica-
nporpaMMHoe odecneuyeHnue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTUu4eCKUX GyHKIMA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajiredpbl, OPUEHTUPOBAHHYIO HA MOJATOTOBKY HHTE€PAKTHUBHBIX
AOKYMEHTOB C BHIYMCJICHUSIMH U BU3YaJIbHBIM CONPOBOXKICHUEM.

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

—-24 7

Tx—4

#In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBute kakoe-11u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
pelieHus qaHHou 3agaun. O60CHyHTE Balll BHIOOD.

OtBet: K ungpoBbiM cpeacTBam, KOTOPbie MOTYT ObITH IPUMEHEHbI

JJIS peleHus JaHHoi 3axaun oTHocuTcess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valiee 00J1b10i HAOoP
MaTeMaTH4YeCKHX (PYHKIMH B TOM YHCJIECHCTEMY KOMIBLIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3ananue 4.

1) HaiiguTe npou3BoHY0 QPyHKIIMH
v =4/2— 6sin(7 + 4x)
Otser:

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-mu6o nudpoBoe CpeacTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHyHTE BaIl BHIOOP.

¢ (—24)cos(7 + 4x)

OtBet: K ungpoBbiM cpeacrBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JJIs peleHus 1aHHoii 3aaaun orHocuTcest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYamee 00J1b10il Hadop
MareMaTu4ecKux GyHKUU B TOM YUCJIECHUCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3ananue S.
1) HaiimuTe npou3BoAHYIO (PyHKIHH
v = 5cos(3 +4x) + log,(3x— 4)
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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

OTBeT:

3
—20sin(3 +4x) +

(3x—4)In4
2) HazoBure kakoe-imu00 uppoBoe CpeacTBO, IPUMEHUMOE JIJIsS
peureHus qaHHou 3agadn. OO60CHYHTE BaIll BHIOOP.

OtBer: K undpoBbsIiM cpeacTBam, KOTOpbie MOT'YT ObITH IPHMEHEHbI
JJIsSl pellieHusi TaHHoi 3aaa4yn oTHocuTcss Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmee 00J1b110ii Hadop
MaTeMaTH4ecKUX GYHKIMHA B TOM YHCJ/Ie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

10.

[IpoBepbTe ABIAETCS M BBIPAXKEHUE
1 .
— ¢ (—24)cos(7 + 4x)

=y 2—BElnil fTax

NPOU3BOIHOM QpyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYITE.
OTBeT: BbIpa:keHHe ABJISETCS] MPOU3BOIHOM 1JIs1 PYHKIMHU, YTOOBI
3TO0 000CHOBATH MOKHO B3SITh IPOM3BOIHYIO OT

v =42 — 6sin(7 + 4x) WM BLIYMCIUTL HEONpeaeeHHbIA

MHTerpaj

! .

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

YK-1.V.3
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11.

3anuimTe ypaBHEHHE KacaTelbHOU K rpaduKy GyHKIIUU y:X3 -2
B €r0 TOYKe ¢ adcmuccon Xo= 1
OrBet: y=3Xx-4

YK-1.3.2

YK-1.B.1

12.

B kaxoif Touke ypaBHeHHE KacaTeNbHOMU K rpaduKy GyHKIIUN y=x3-2
nMmeeT Buj Yy=3X-4

OTtBer: Xo0=1

3amaua MOKET OBITh pelieHa aByms criocodamu. O0ocHyiTe 00a
criocoba pereHusl.

Otgert: IlepBblii cmocod 0OCHOBAH HA ONpe/IeJIeHHH KAacaTeJIbLHOH K
rpaguky QyHKIUH — ITO 001asi TOUKA rpadpuka pyHKIHHN U
NPSAMOIi, IBJISIIOLIENHCA KacaTeJIbHOM, T.e. HY’KHO PellIUTh CUCTEMY
v=x"—2
v =3x —4

IIpu BTOPpOM Ccniocode pemeHus1, He00X0AMMO CPABHUTH 001IIee
ypaBHeHme KacatebHoii ¥ = ¥ (x,) + ¥ (xy) (¥ — x,) u y=3x-4

YPaBHeHUil

YK-13.1

13.

ITycts B TOUuke (Xo, Yo) mepecekarotes ase kpusbie Y=F(X) u y=g(X). O6e
¢byuknun y=f(X) u y=g(X) umerot npou3BogHbIe B TOUKe (Xo, Yo). Uemy
PaBEH yroj MeXay KpUBbIMU?
Oteet: Yriom ¢ Mmexay kpuBbiMu Y=f(X) m y=g(X) B Touke (Xo, Yo)
Ha3bIBAETCS YIoJI MEKIY KacaTeJIbHbIMH K MPSAMbBIM,

g lxgl—F (xp

NPoBeJIeHHBIMHU B TOYKe (X0, Yo0) H tg(ep)= 17 (xg)-g (g

VYK-1.3.2

14.

[TycTh monoxeHue TOUKK npu e€ IBMKEeHUH 3a1aétcs pyHkuuen S=S(t),

VYK-1.3.2



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

rae t — Bpems. Yemy paBHa CKOpOCTh TOUKHU? BrImummTe HoMep BEPHOTO
YTBEPKICHHUSL.
a) CKopocTh TOYKH paBHA NPou3BoaHON pyHkumnu S(t)

a) CKOpOCTb TOYKH paBHA BTOPO# Mpou3BoaHOMN (pyHKImH S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

OrtBet: a)

YK-1.B.1

15.

[Tycts Gynkuus y = f(x) 3agana Ha untepaie (a, b). HazoBute yciosue
yobiBanus pyHkuun y = f(x) Ha mHTEpBaje (a, b).

OtBer: Eciin npousBoanast pynkuuu y = f(x) orpunareibHa st
BCeX X u3 HHTepBaJa (a, b), To pyHKIus yObIBaeT HA ITOM
HHTEpBaJIe.

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

16.

[Mycts Gynknus y = f(x) 3agana Ha untepaie (a, b). HazoBute yciosue
BBINYKJIOCTH BBepX (yHKIMHK y = f(X) Ha uHTEpBaje (a, b).

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

VK-1.3.2

17.

[Mycts Gynknus y = f(x) 3agana na untepsaie (a, b). Hazosute yciosue
BOTHYTOCTH (BBINYKIOCTH BHU3) QyHKIMHK y = f(X) Ha mHTEpBaje (a, b).
OrBer: Ecan Bropasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEILHA JIJIsl BCEX X U3 HHTepBaJa (a, b), To pyHkuus
BOTHYTA (BBIIYKJIa BHU3) HA 3TOM HHTepBaJIe.

VK-1.3.2

18.

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

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas hyHkuM y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, UTO
B 3TOU TOUKE (PYHKIUS UMEET MAKCUMYM?

OtBer: B Toukax 3kcTpemMmyMa Ha HHTepBaJie (3, b) nmpousBoaHas
pynkuun y = f(x) paBHa Hy110 (Heo0X01UMOe yCJI0BHE). ITA TOUKA
MO’KeT ObITh TOUKOH MAKCHMYMa, MUHMMYMa HJIM Nlepernda
rpaduxa ¢pynkuuu. st Toro, YTo0bl B TOUKE ObLI MAKCUMYM,
NPON3BOAHASA (PYHKIMH J0J’KHA MEHATh 3HAK C IUII0CA HA MUHYC.

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

19.

Kakas npsimas 1uHMS Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKIMH
y=f(x)?

Otser: [IpamMasi IMHMA M HA3BIBAETCA ACUMNTOTOM rpaduka
dyukuuu y=f(X), ecoin paccrosinue d or Touku M, jexkamei Ha 3TOM
rpaduxe, 10 NpAMOM M CTPEMUTCH K HYJIIO P HEOTPAHUYEHHOM
yAAJIeHUH 3TOH TOYKH 110 rpapuKy 0T Ha4Ya/1a KOOPAUHAT B
0eCKOHEYHOCTbD.

YK-1.3.2

20.

BepHo 11, 4TO BBIpaXkeHue
5, 2 ., 2
S 1o,
4 37 5
SBnsercs pemenneM | (5x° — 2x= + v x* )dx ? OTBET 00OCHYMTE.
[TpuBenuTe ABa cocoba peleHusl.

1|

+5

YK-1.V.3
VYK-1.V.3




OTBeT: BhIpakeHue
5

5 z2 3,2 =
X —Ix Tt 5 sBJIsieTCS peleHueM

-

J (5x% —2x% + \,-"E]dx

JIJist 0TBETA HA ITOT BOIPOC MOKHO B3SITh HHTErpaJl
r — 5 2 2 3
(5x° —2xX" + ¥ )dx=—x*—=-xX*+=-x1+C
5 ) 3 5

5 2 2 2
T.€. ;x“ - Exg +-a2 +5 -3T0 0HO U3 pemennii npn C=5.
Bropoii BapuaHT peleHus: B3iTh NIPOU3BOIHYI0 OT

5
4 _2 3

5 2 2 N
X X toxa+t 5, MPOM3BO/IHASI PABHA NOAMHTETrPAJILHOM

dynkmun  5x* —2x" + /x| 3HaunT BHIpaKEHHE

5 Z 2 =
;x“ — Exg +-xZ+5  SIBISETCS PelleHUeM HHTerpaa.

21.

1. Beluucnuth HeONpeaeEHHBIN HHTETpalL:

R

J (5x% —2x* 4+ x¥)dx

OTtBer:
5 2
A S
4 3

b n

x4+ C

LIS

2. BbrauciauTh HEONpenenEHHbIN UHTerpal:

il

N 3 1 P
J(\;x-—EI —5,—=)dx

Vs
OTtBert:
3 : 3 L
Exi +—x*—20a74+C

3. BbluncauTh HeomnpeIeEHHbIN HHTETrpall:

[ x4+ x
JE—E-— Jedx
2/
OTBeT:

3 8 671

—x3i+_—x6+C

8 7

4. BBIYUCITUTH HEONPEEIEHHBIM HHTErpa:

= )dx

P S Y )
X — vVx-©
J x

OTtBeT:
5

0,5+ 0,8x *LC

5. BbruucnauTs HeonpenenEHHbIN UHTErpat:

-

J cos(4x — 7)dx

OTtBer:

VK-1.3.2

YK-1.B.1




1
—sin(4x—7)+C
4

22.

MeToabl HHTETPUPOBAHUS: METOJ] BHECEHUS 10/ 3HaK nuddepeHiuana
U MCTO/A 3aMCHBI HepeMCHHOfI HHTeIpHpOBaHHﬁ.
1. Bsibepure METOA MHTErPUPOBAHMSI U BBIYUCIIUTE UHTErPAl.
YKaxuTe Kakod METOJ HHTETPUPOBAHUS TIPUMCHSIIH:
OTtBeT:

J" 2xdx
Vxi+3
P, 2

22 +3+¢C

MoaxeT ObITh IPUMEHEH KaK MeTO0/l BHECEHHS IO/ 3HAK
Au(ppepeHnnana TaK U MeTO/ 3aMeHbI IlepeMeHH O
HHTErPUPOBAHMNS.

2. Bribepure MeTO MHTETPUPOBAHUS M BEIUMCINTE HHTETPAIL.
YKaxxuTe Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

[ dxdx
J x*4+1
OTtBer:
2arctg(x®)+ C
Mo:keT ObITH IPUMEHEH KAK METO/ BHECEHHS 110/ 3HAK

Au(ppepeHnnaTa TAK U METO/ 3aMEHBbI IlepeMeHHOM
HHTErPHPOBAHUS.

3. Bribepure MeTo MHTETPUPOBAHUS M BEIUMCIINTE HHTETPAIL.
YKaXuTe Kakoid METOJ UHTETPUPOBAHUS IPUMEHSIIN .

J xsin(x* + 3)dx
Ortser:

1 5
—;cﬂs(x +3)+¢C

=

Mo:keT ObITH IPUMEHEH METO/ 3aMEHbI NepPeMeHH O
HHTErPUPOBaHUS.

4. BoiObepute METOA MHTETPUPOBAHUS M BHIUMCINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

dx
J Vxcos?(Vx)
OrBer:
2tg(yx)+C
Mo:xer OBITH IPUMEHEH METO/I 3aMEHbI IlepeMeHHOM
HHTErPUPOBAHMS.

5. BriGepute MeTO MHTETPUPOBAHUS U BBIYMCINUTE HHTETPAIL.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

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




il d.-‘l
Jom—
OrtBer:

—2In|4 — x|+ ¢

MoaxeT ObITH IPMMEHEH METO/ 3aMeHbI NepeMeHHOM
HHTErPUPOBAHUS.

23.

3aganue 1.

1) BbIYHCIUTH, IPUMEHUB METOJ MHTETPUPOBAHUS MO YACTSIM:

J X % cosxdx

OtBert: x¥sinx + cosx +C
2) HazoBute kakoe-mub60 I1UGPOBOE CPEICTBO, MPUMEHHMOE IS
peureHus qaHHou 3agaun. OO00CHYITE Balll BEIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI JIsI
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YecKuX (PYHKOHHA B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

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

Oreer: (x +1)e* —e* + C
2) HasoBure Kakoe-au00 mH(GPOBOE CPEACTBO, MPUMEHUMOE IS
pelieHus qaHHou 3agaun. O00cHyTe Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIMHA B TOM 4YHCJE CHCTEeMY KOMIbIOTEPHOM
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.
3aganue 3.

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

Oteer: 0,5x* (Inx—0,5) + C
2) HasoBure kakoe-mM00 1H(POBOE CPEACTBO, MPUMEHUMOE ISt
peuieHus qaHHo 3a1adn. O60CcHyTe Ball BHIOOP.

OrBer:
K uudposbiM cpeacrBaM, KOTOpble MOIYT ObITh NPHUMEHEHBbI ISl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedeHMe, BKJIKOYawIinee O00JbmIOH HadoOp
MareMaTu4ecKuX (QyHKIUI B TOM YMCJIECHCTEMY KOMIILIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

VK-1.3.2

YK-1.B.1



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

3amanue 4.

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

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K uudgpoBbIM cpeacTBaM, KOTOPbie MOI'YT ObITh IPUMEHEHDI JIJIsI
peleHus JaHHOI 3aga4un oTHocuTcst Wolfram Mathematica-
nporpaMMHoe odecrneueHue, BKJalovallee 00J1b110i Hadop
MaTeMaTu4ecKuX GyHKUUI B TOM YHC/Ie CHCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

24,

3aganue 1.

1) BblunciIUTE ONPEICICHHBIA HHTETPA:

-

J ax

a0

OtBet: 2
2) HazoBute kakoe-1n00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPHMEHTHPOBAHHYI0 HAa MOJAT0OTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3anganue 2.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

1

J 2dx

0

OtBer: 2
2) HazoBute kakoe-mu60 mudpoBoe CPeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBerT:
K uudppoBbiM cpeacTrBamM, KOTOPble MOT'YT ObITh NMPHUMEHEHBbI [JIf
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
NporpaMMHoe ofecrnedyeHHe, BKJKWYawulee 00Jb1I0i  Halop

VK-1.3.2

VYK-1.B.1
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MaTeMaTU4ecKMX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3aganue 3.

1) BeiuuciuTe onpeaeacHHbIN HHTETPa:

3

J xdx

-

OtBer: 9/2-4/2=5/2
2) HazoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaa4un. OOOCHYWTE Balll BHIOOP.

OTtBer:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPHUMEHEHbI ISl
pelieHusi JaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONMPOBOKIEHHEM.

3ananue 4.

1) BblunciInTE ONPEICICHHBIN HHTETPA:

0

J x¥dx

-1

Otrer: 0-1/4=-1/4
2) HazoBute kakoe-m1u00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYHUTE Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienusi aaHHOW 3amaum  otHocutrcst Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMCHTOB C BLIMMCJICHUAMU U BU3YAJIbHBIM COIIPOBOKICHUEM.

3amanue 5.

1) BbluuciIuTe ONPEICICHHBIN HHTETPAT:
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1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-1n00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
peureHus qanHou 3agadn. OO60CHYITE Balll BEIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOPble MOTYT ObITh NMPHUMEHEHbI IS
pemieHusi JaHHOM 3amaum  otHocuTcs Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YecKuX (YHKIHHA B TOM 4YHCJIEe CHCTEMY KOMIbIOTEPHOM
anredpbl, OPHMEHTHPOBAHHYK) HA MNOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB ¢ BHIYHCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

25.

1. IlpounTerpupyiite TPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtsBer: 0,5

2. IlpounTerpupyiite TPUrOHOMETPUIECKYIO (DYHKIIHIO

( COSY dx

Otser: 0O
3. TIpouHTErpUpylTe TPUTOHOMETPHUUCCKYIO (DYHKITUIO

|r cos 2x dx

OtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUICCKYIO (YHKIIUIO

|r siny dx

OtBer: 2

5. IIpouHTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OtBer: 1

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

Cemectp Ne2
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26. | Kakas pyukuus z = f(x; V) Ha3bIBa€TCSA HENMPEPHIBHOM B TOYKE VK-1.V.3
My(x0:35)? YK-1.V.3
OtBer: Dynkuusa = = f(x; V) Ha3bIBaeTCs HeMPEPLIBHON B TOYKE
My(x4; Vg ), €cI OHA OTIpeesIeHa B ITOI TOYKe U HEKOTOPOi ee
OKPECTHOCTH, HMeeT Mpeaet “j m,?} f(M) maTOT Npenesa paBeH
3HAYEeHUI0 (PYHKIUH Z B TOUKe M

27. | Kakas u3 hopMyin cootBercTByeT auddepenmany GyHKun y=e<? YK-1.3.2

a) dy=2e?Xdx
YK-1.B.1
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHble IPOU3BOIHBIC YK-1.V.3
YK-1.V.3

o dz A=
1. Haiigure 4acTHBIE IIPOU3BOIHBIE e byHKIUH

_ sin(3+8x —7y)

2 — _x'3_1,-'?
cos(3+8x—Ty)+8( 2—4"1}' ! :|—5'iri'.'3—3x—?}'ZEx‘I}' !

|'2—x3_1,.-'_']‘

=

OTtBeT:

—cos(3+8x—7y)*7(2—x*y" )+ sin(3+ 8x— Ty)7xy*
(2—-x%y7)"

o dz A=
2. Haiinure yacTHBIE IPOU3BOAHBIE b GyHKIHN

sin(3 + 2x — 5y)

z= —
2 —x=y!
coz(3+2x—5y) 52|'2—x-}}". ]‘5‘!‘?!':’3—21‘—5}':41'1}".
OrBer: 1 7.2
[Z—x"9")
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y*
(2 —x*y")?
o dz A=
3. Haiigure 9acTHBIC MPOU3BOIHBIC e byHKIIIT
sin(1+4x —3y)
z = —
3+ x=y’
cos(1+4x—3y)ed(3+x%y" ) —sin(1+4x—-3y)2xty"
OrtBer: —— 2
IS—,\_“}" |
—cos(1+4x—3y)+*3(3+x"y")—sin(1+4x— 3y)7x"y*
|:3 1 xzt},?jz

o =z  g=
4. HaiiguTe yacTHBIE TPON3BOIHBIE 1 = byHKIIUN

sin(7 +4x — 7y)
£

= -
3 —xy




cos(T+4x—Ty)+4(3—x" 3" |+ sin(7T+4x-7y)132°5"

(3—23y5)"

—cos(7+4x—T7y) *7(3—x*y®) + sin(7+ 4x— Ty)6x’y°
(8 —x%y®)?

OTtBeT:

o dz A=
5. Haiinure yacTHbIE MPOU3BOIHBIE e (1)yHKL[I/II/I

_ sin(5+ 8x — 5y)
B B

4 .
3 —x%y
cos(B+8x—5v)+8( 3—.1"}_1.'5 |+ zin(5+8x—5y 14.1"1_1.'5

(3—xty®)”

OTtBeT:

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

(3 — x*y®)?

29.

Brimucats ycinoBue pu KOTOPOM BEIpayKEHUE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMU U(X,Y,Z).
Ortger: [laHHOe BhIpaxeHue MpeacTaBJsieT co00ii nudpdepenunan pynkuun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHasi GpyHkuuu u(X,y,z) mo
X;
Q(X,y,2) - 370 yacTHasi npou3BoaHasa GyHKIUKH U(X,Y,Z) mo Y:
R(X,y,z) 310 yacTHasi npou3BoaHasi GyHKIUHU U(X,Y,Z) 10 Z.

VK-1.3.2

VYK-1.B.1

30.

Kakast Touka Ha3pIBAETCS TOYKON MakcuMyMma GyHKIuu = = f(x; V)9

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MaKCHMyMa GyHKIHH
z= f(x;¥) , ec/u cymecTByeT TaKkasi 0 - OKPECTHOCTh TOUKH
(x5; Vo) M 2JIsl BCeX TOYEK (X; V), OTJIMYHBIX OT (X 5; V), U3 &-
OKPECTHOCTH TOYKH( X 3; V) BHINOJIHAETCS HEPABEHCTBO:

flo;v) < flxgv,)

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

31.

1. Haiitu npousBoHYIO QYHKIIUI

flx,y) = (8+5x* +2v* — 7x®y*)* B Touke K(1,1) mo
HaIpaBJIeHHIO K Touke M (2,6
-2256
V26

OTtBeT:

2. HaiiTu npon3BOAHYI0 QYHKIUU

fle,v) = (7—x%+ 277 — x7*v%)7 B rouke K(1,1) mo
HampaBJeHuio K Touke M (4,3)

-280
OTBeT: —

O

3. Haiitu npou3BoaHyI0 QYHKIUU

fle,v) = (7—2x"%+2y7* —x%y™1)* p rouke K(1,1) mo
HanpasJIeHuIo K Touke M (5,2)

272
OTBeT: —
V17

4. Haiitu npou3BOJIHYIO (QYHKIIHIO

VYK-1.3.2

VK-1.B.1




flx,v) = (11— 2x3 4+ 2978 — x By
HamnpasJeHuio K Touke M (5,6)

—1520
OTtBeT: Ny

B Touke K(1,1) mo

5. Haiitu npou3BoaHYIO QYHKINU

fle,y) = (5+4x 1 —2v? — 2x%y*)* B rouke K(1,1) no
HarnpasIeHUIO K Touke M (2,3)

-380
OTBeT: —
V5

32.

Chopmynupyiite HeoOX0IMMOE YCIIOBUE SKCTpEMyMa
nuddepennupyeMoii QyHKIUU JBYX HepeMeHHbIX = = f(x; v),
Otser: Eciin B Touke N(x,;V,) nuddepenuupyemas GpyHkuus

z = f(x; v) HMeeT 3KCTPeMyM, TO ee YaCTHbIE NPOU3BOIHbIE B ITON
Touke paBHbl Hyt0 [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue
Ha3bIBaeTcs He00XO0AUMBbIM YCJIOBHEM IKCTpPeMyMa.

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

33.

Kakoe ypaBHenue HazpiBaercs 1udpepeHnanbHbpIM ypaBHEHHEM
MIEpPBOTO NopsiiKa?
OtBer: [(u¢depeHunalbHBIM  ypaBHEHHEM IIEPBOro IMOPSAIKA
Ha3bIBaeTCs ypPaBHeHHUe, cBs3bIBawomee X, Y u Y'. OHO MoxkeT ObITh
3a1aHO B OJHOI U3 ¢opm:
F(x,y,¥') =0,

v' = fxy),
M(x,y)dx + N(x,y)dy = 0.

VK-1.3.2

VYK-1.B.1

34.

B kakom ciyuyae ¢pyukius y=¢(x,C) (umu ®(x, y, C) = 0), sBiseTcs
o01muM perieHueM auddepeHaIbHOr0 YpaBHEHUs IepBOro nopsiaka?
OtBer: O0mMM penieHHeM (00IIUM UHTErPAJIOM)
auddepeHINAIBLHOrO yPABHEHHS NEPBOTo NOPSIAKA Ha3bIBaeTCs
¢yukuus y=¢(X,C) (mmm ®(x, y, C) = 0), koTopas

a) ABJISCTCS PpelIeHueM YPaBHEHHUs NpH J100oM gonyctumom C;

0) s11000€e pelieHHe MOKeT ObITH MOJIY4YeHO U3 Heé IIPU HEKOTOPOM

3HA4YeHUH NOCTOSTHHOM C.

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

35.

SBnsercs mu GpyHKups x- + y* — 2x = € 0GUINM peleHneM
muddepeHnmansHoro ypapuenus X+yy' = 1?2

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

Na, pynkuus x* + y* — 2x = C sBJasieTcsi OOIMM peleHneM
AU(pPepeHInATBLHOI0 YPABHEHUS.

VK-1.V.3
VYK-1.V.3

36.

Haiigure obuue pemenus nuddepeHIanbHbIX ypaBHEHHH,
IpeJCTaBIeHHbIX HIbKe. HazoBuTe kakoe-nmmbo 1udpoBoe cpescTso,

KOTOPOEC MOXKET OBITH MMPUMCHCHO IJId PCIICHUA HaHHOﬁ 3a1a4u.
1 'L:r" = i
) .

OrBer: y =In|x| + C

OaHum u3 nndpoBhIX CPeACTB, KOTOPbIe MOI'YT ObITH IPMMEHEHBI

YK-1.3.2

VK-1.B.1




JJIA pemem»m HaHHOﬁ 3adavui, OTHOCHUTCH
Wolfram Mathematica

2. y'=2
) .

OrBer: Yy =5In|x| + €

OnnuMm U3 nu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI

JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS

Wolfram M_athematica

1
'

. '|.‘:|' i
3 - 3x

OtBer: y = % In|lx| +C

OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS

Wolfram Mathematica
7

OrBer: y =7 In|x| + €
Oanum u3 nH@POBBIX CPEICTB, KOTOPbIE MOTYT OBITH IPUMEHEHbI
IS pelleHns JaHHOM 321241, OTHOCHTCS

Wolfram Mathematica
3

OrBer: y =3 In|x| + €
Onanum u3 nHGPOBBIX CPEICTB, KOTOPbIE MOIYT OLITH PUMEHEHbI
JJIS pelIeHus JaAHHOM 321241, OTHOCHTCS

Wolfram Mathematica
g

6. y' ==
a8
OrBer: y =9In|x| + €
OnHum u3 undpoBbIX CPeACTB, KOTOPbIe MOI'YT ObITH MPUMEHEHBbI
JUISl pelleHusl TaHHOM 3a1a491, OTHOCHUTCH
Wolfram Mathematica
1. y=2
T x
OrBer: y =12In|x| + C
OnHum u3 undpoBbIX CPEACTB, KOTOPbIE MOTYT ObITH NPUMEHEHbI
JUISl pelleHusl TaHHOM 3a1a491, OTHOCHTCH
Wolfram Mathematica
2. y' =2
C) ~
OrBer: ¥y =31In|x| + C
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISl pelleHusl JTaHHO 3a7a491, OTHOCHTCH
Wolfram Mathematica
3. y' = =z
L) -
Otper: ¥y = 17In|x[ + C
OnHum u3 undpoBbIX CpeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBbI
JUIsl pelieHusl JaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica




OrBer: y =27In|x| + C

OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica.

37. | Pemmre 3anauy Komm npu HavanpHbIx yenoBusix: Y(1)=2 , r.e. naiiqute | YK-1.V.3
YyacTHBIC perieHus AuddepeHnanbHbIX YpaBHEHUH, TTPEICTABICHHBIX VK-1.V.3
HUXKE

r=1
1. v = -
Oter: ¥y =In|x| + 2
2. y'=2
tA x
OtBer: ¥y =5In|x| + 2
3.y ==
S 3x
OtBer: y = % In|x| +2
=7
4, y = .
OrBer: ¥y =7 In|x| + 2
5 y' =2
T x
OtBer: ¥y =3 In|x| + 2
6. ' =2
C ) -
OrBer: ¥y =9In|x| + 2
7.y =2
C ) -
OrBer: ¥y = 12In|x| + 2
8. vy =2
tA x
OrBer: ¥y =31In|x| + 2
9. y' =2
OrBer: ¥y =17In|x| + 2
10.y' =2
E 3
OrBer: ¥y =27 In|x| + 2
38. | BeimummTe HOMeEp 1O KOTOPBIM PACIIONIOXKEH PsI, UTT KOTOPOTO HE YK-1.3.1

BBITTIOJIHACTCA HCO6XOI[HMBII>1 IIpHU3HAK CXOI[I/IMOCTI/I?

w  NE+3
1 ZTE:.‘J23+?

- 2
2) ZH:‘.'.T23+-1-

oo 5n?
3) an 13,2 2




- n®+3
4) Yot

n+1

OTtBet: 3)

39.

Kaxkue npusHaku uccienoBanus Ha CXOAUMOCTb PUMEHSIIOT AJIs
YHCIIOBBIX PSAJIOB C MMOJIOKUTEIHBIMU YJICHAMU?
a) mpusHak /lanamGepa

b) npasuio Jlonurans
c) merox Kpamepa
d) mpusnak Koum.

Ortser: a), d)

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

40.

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

Otger: Ecan psig cxogurcs, TO ero 001IMii YieH i, CTPEeMUTCH K
HYJI0, T.e. [im 1, = 0. T0 yTBep:KAeHHe HA3bIBACTCH

1 —+0a
He00X0AUMBbIM NPHU3HAKOM CXOAMMOCTH psaaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOIUTCS.

YK-1.3.2

YK-1.B.1

41.

Ecnu o6muii uneH psaja i, He CTpeMHUTCS K HYJII0, YTO MOXKHO
YTBEPKAATh O CXOAUMOCTH psija?

Otger: Ecam psig cxogurcs, TO ero 001IMii YieH i, CTPEeMUTCH K
HYJII0, T.e. [im 1, = 0. 9T0 yrBep:KAeHHe Ha3bIBAeTCH

f1—+00
HEe00X0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psifa. B yacTtHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOIUTCS.

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

42.

OOmuit uneH psaga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIU 3TOTO JUIs
TOT0, YTOOBI YTBEPKAATh, YTO JAHHBIN PSAJl CXOAUTCSA?

Otser: Ecam psig cxogurcs, TO ero 001Mi 4jieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

n—+oa
HE00X0AMMbIM NMPU3HAKOM CXOIMMOCTH psAda, HO OHO HE ABJIACTCH
A0CTATOYHBIM AJ1d TOI'0, YTOOBI YTBEpPKAATDh, UTO P CXOAUTCSH. T.e.
PAA MOKET OBITh KaK CXOAAIIMMCH, TAK U PpacCXoastimmcCs.

VK-1.3.2

VK-1.B.1

43.

o 5n?

n=1 Inl-2
HCCJ’ICI[OB@.TB I[aHHBIfI psAa Ha CXOOAUMOCTD. BBI6epI/ITC METO/
HCCJIICOAOBAHUA N3 CIINCKA.

a) MHTerpaipHbIi TPH3HAK CXOAUMOCTH

b) Heo6xonumplii MpU3HAK CXOAMMOCTH
c) Ilpusnak Komu
d) Ipusnak Jlanambepa

OTtBer: Psia pacxoaurcsi, He BLINOJHAETCS HEOOXO0AUMBIH
npu3HaK — b)

VYK-1.3.2

VK-1.B.1

44,

- (1n—
1. I/ICCJ'Ie}IOBaTI) CXOOUMOCTE psaaa Ef:l —
=

(G

ra | o

(5 I )

OTBer: cxoauTcs

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




- [4n ’
2. HccnemoBaTb CXOMUMOCTB psifia 2 e | —— =
o | o

OTBeT: cxoauTcs

- (Imn—3)2
3. HccrnenoBarh CXOAMMOCTD PAfia 2, | —— =
e |am—& )"
OTtBer: cxoauTcs
- (4n—5)3"
4. WccnenoBarh CXOAUMOCTb P 2o ) ———
" [(n+2)"
OTtBeT: pacxoaurcs
. [1n+3 41
5. HccnenoBarh CXOAUMOCTB psijia 2o, .1—;-“
il T=ilo
OTBeT: cxoauTco
- [1n—5 2 -
45. 1) Hccnenosatb CXOAMMOCTb Psid 2o ——— YK-1.3.2
T (en+2)3"
OTBer: cxoauTcs YK-1.B.1
2) Kakoii npusHak Bel ucrons3zoBanu. O00CHYyHTE CBOH BHIOOP.
. o .
OtBer: npuMenum npusHak Jdanamoepa. [ = lim L = ; o TK
Ji—roa LT
2\3<1, To psx cxoxurcs. [Ipusnak cpaBHenus u npusnaxk Komm He
MO3BOJISIT OTBETHTH HA BONPOC 3aJaHHSI.
- (4n—-5)" -
46. | 1) Mccnenosats cxomumocTs pssa e — YK-1.V.3
(n YK-1.V.3
OTtBeT: pacxoaurcs
2) Kakoii npusHak Bel ncrnonb3oBanu. OO0CHYHTE CBOM BBIOOD.
OtBer: npuMmenum npusHak Komm. [ = rf,~..-'-:'r—”=4 , T.K. 4>1, TO psin
cxoautcsi. Heo6xoaumblii Npu3HaK, NPU3HAKH CPABHEHUS U
Janambepa He M03BOJISIIOT OTBETUTH HA BONPOC 3aaHMSI.
- [1n+3 4N -
4. 1) HccnenoBarh CXOAMMOCTD PAfa 2ore 1—;"“ YK-1.32
o | In+2)a™
OTBeT: cX0auTCA YK-1.B.1
2) HazoBute kakoe-mu00 mudpoBoe CPEeACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.
OtBet:
K uudpoBsiM cpercrBam, KOTOpble MOIYT ObITh NMPUMEHEHbI ISt
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe olecrneveHue, BKJO4Yawilee 00JbIIOH Hadop
MareMaTu4ecKuX (GyHKIUIA B TOM 4MCJ/ie CHCTEMY KOMIbLIOTEPHOM
airedpbl, OPHEHTHPOBAHHYK) HA NOAT0OTOBKY HWHTEPAKTHBHBIX
TOKYMEHTOB ¢ BLIYMCJIEHUSIMU U BU3YaJIbHBIM CONPOBOKIEHHEM.
48. | IlycTh MaH 3HAKOUYECPETYIOUTHICS PS/T 2o_,u,. Ecmm pan, VYK-1.3.2
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beibeprure BepHbIi OTBET. 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

a) Psngcxomutes
b) Psx pacxomurcs

C) Psan cxomures abCOMIOTHO

OtBeT: C)

49,

Eciu aOGcoIroTHBIE BEITUYMHBI WIEHOB 3HAKOYEPEAYIOIIErOCs psiaa
2w—y U, yOBIBAIOT M OOIIMIA YIEH PsAJa CTPEMUTCA K HYJIIO, TO 9TO
MOYKHO CKa3aTh 0 CXOAUMOCTH psaga? Beibepure BepHBI OTBET.

a) Pax cxoaurcs

b) Psx pacxomurcs
C) Psan cxomurcst aGCOIIOTHO

OtBet: a)

YK-1.3.2

YK-1.B.1

50.

CreneHHBIE pAAbL. I/IHTepBaJ'I " pagnycC CXOAUMOCTH.

1. Haiitn 0o61acTh CXOAUMOCTH psiaa

oo

E x"=14+x+x*+--+x"+--

n=0
Orser: (—1;1)

2. Haiitu paanyc cCXOAMMOCTH psaa

oo

Z(Exj” =142x+4x> 4+ 2%x" 4 -
" OtBer: R=0,5
_ 3. Haiimn panmyc cxommmocTu pssia
2(5«‘()” =1+5x +25x% + -+ 5%x" + -
- OtBet: R=0,2
4. HaiiTu paguyc CXOIMMOCTH psijia

Z’(—l)"(:axj"_l 3r  (3x)% | (-1)"(3)"

1
OTBer: R = 3

5. OGnacThIO CXOAMMOCTH Psia

oa

ZC”(’T—MH =Co+C(x—a)+ Clx—a) +-+C (x—a)"..

n=0

Asnsiercs narepsan (2; 4). Haiinure ero paamyc CXoaUMOCTH.

OtBer: R=1

YK-1.¥.2
VK-2.3.1

51.

CTeneHHOM paa L =p @, % "cXOMUTCS B ToUuKe Xo.UTO MOXKHO
YTBEPKIaTh 00 aOCOTIOTHON CXOUMOCTH ITOTO psifia B KXKI0H U3
TOYEK X, TAaKHX, uTo|x| =< |x,|?

YK-1.3.2

VK-1.B.1




Ortser: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
20COJII0THO CXOAUTCA B KAXKIO0H TOUKe X, IJIsl KOTOpoii |x| < |xg].
ITO yTBep:KIeHHE HA3BIBAETCsl TeopeMoii AdeJsl.
52, YK-1.3.2
1. Pasnoxuts MHorowten f(x) = —x* —10x" —30x —31 Bpax
Teitnopa B OKpECTHOCTH TOUKH ¥ = —2 VK-1.B.1
Otser:
flx)=—-3—-2(x+2)—4(x+2)"— (x+2)°
2. Paznoxurs muorowten f(x) = —x* —2x+5xr—1 B psin
Teiinopa B OKpecTHOCTH TOYKH * = 1
OTger:
flx)=1-2(x—1)—5(x—1)*— (x—1)?
3. Pasnoxuth MEHOrowieH f(x) = —2x*+ 14x>—25x +12 3
psan Teiiopa B OKPECTHOCTH TOYKH ¥ = 2
OTser:
flx)=2+7(x—2)+2(x—2)*—2(x—2)3
4. Pasnoxuts MHOrowieH f(x) = —2x*—2x?+7x +13 B pan
Teitopa B OKpECTHOCTH TOUKA ¥ = —1
OtBet:
flx) =6+5(x+1)+4(x+1)*—2(x+1)°
5. Paznoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsn
Teitopa B OKPECTHOCTH TOUKH ¥ = —2
OTser:
Fx)=-1+3(x+2)+5(x+2)2—2(x+2)°
Bomnpocs! (3agaun) muis 3adera / tud¢. 3auera npeacTabieHsl B Taduuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3auera
Kon
° IT .
Ne /it epeueHb BONPOCOB (3a1a4) i 3aueta / 1udd. 3auera HHMKaTOpA

Y4eOHbIM MJIAHOM HE IPETYyCMOTPEHO

[lepeuenp TeM [ KypCcOBOTO TPOEKTHUPOBAHUS/BBIOJHEHUSI KypCOBOW pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyens TeM U1 KypcOBOTO POEKTUPOBAHNS/BBITIOJIIHEHUS! KYpPCOBOM pabOThI

No /1 [IpumepHbIil IepeyeHb TeM Ui KypCOBOTO IPOSKTHPOBAHNUS/BBITIOTHEHUS
} KypcoBOl pabOThI
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bompocel i1 mpoBeneHUsT NPOMEXKYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUSA

IpeJICTaBICHBI B Ta0wmIe 18.




Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB IS TECTOB

Ex—1

y=e

Ne
Kon
o/ [TpuMepHBIii IEpeYeHb BOTIPOCOB IS TECTOB WH/INKATO
i} pa
TuroBoil BapuaHT TECTOB
1 cemectp
1. | Beruucnure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
. 3x*+2x—J3) 15
L e ) T
OtBet: 3)

2. | Touko# 1) 6 YK-1.¥.2
paspsiBa 2) 2 OIIK-
byHKIIUN 3) 1 2.3.1
v x—3 4) 4
) (_:(:—3].!1;11_:( OTtBerT: 3)

SIBJISICTCSI TOYKA

3. | IlpousBoHas 1) 2x-4%In4 VK-2.V.1
byHKUIUM 2) 2x-471
y=x°-4% 3) x-4%(2+x)
paBHa 4) x-4%(2 + xIn4)

Otgert: 4)

4. | A6cumcca 1) 8 VK-1.V.2
IKCTpEeMyMa 2) 05
byHKIMH 3) 1
y=8—x"+x |4) -05
paBHa Otser: 2)

5. | Beramcure 1) ———+ VK-1.V.2
MHTETpa arerox

r dx 2) Inlarctgx| +C
J (1+x2)arctgf?) — m.:g:x +C
1
4) arctgx v
Otger: 1)

6. | Berunciure 1) 0,5 (3-8x)°°(-8) VK-2.V.1
MIPOU3BOTHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIIIHN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) 0,5 (3-8x)°8 (-8)
Otser: 1)

7. | Beruncaure 1) y =251 VK-2.V.1
NPOM3BOHYIO | 2) v =&

BTOPOTO 3) y=5e™ 1 OIIK-
nopsiiKa 4) 25 2.3.1
GyHKIMH Otser: 3)




8. | OOparHoii 1) v=x° YK-2.3.1
byHKIHEH 110 2) v = =
OTHOILIEHHIO K o
byHKIIUN 3) ¥ = IIF.X
g 4 y=e
: OtBet: 3)
SIBIISICTCS
byHKIHSA
9. | [lepBas 1) cxopocTh U3MeHeHUs1 PyHKIIUH YK-2.3.1
MIPOU3BOHAS 2) wHampaieHue QyHKIUU OIIK-
byHKIIUN 3) mnpupartieHue QyHKIIUNA 1.3.1
HOKAa3bIBACT: 4) MIpUpAILICHUE apryMeHTa (pyHKIIMU
Otgert: 1)
10.| Auddepenunan | 1) oTHOIICHUIO MpUpAIICHUs QYHKIUH K IPUPAIICHHIO YK-2.3.1
(byHKINU paBeH aprymeHTa
2) TPOU3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAILCHNAE
aprymeHTa
3) npousBeIeHUI0 MPOU3BOIHOI HA PUPAIEHHE
aprymeHra
4) mnpupaIIeHUIO apryMEeHTa
Otser: 3)
11.| Boruucnure 1) 1 YK-1.V.2
YHCII0 TOYEK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIMH 4) 0
.= x* + 2| Orser: 3)
- (,‘L'—Sj;'(ﬂ';'—‘l-j:
12.| Beruncianre 1) 0 YK-1.3.1
npezaen 2) 9
. sin®3x 3) 3
lim — 4) 1
Ortser: 2)
13.| VpaBHeHue 1) y=2x+4 VK-2.3.1
KacaTeJIbHOU K | 2) v =4x + 3
rpaduxy 3) y=2x—05
dyHKIHH 4) y=3x—4
y=x"—2 Ortger: 4)
B €r0 TOYKE C
abcruccoit
Xo= 1 uMmeeT BU
14.| Beruucnure 1) 0 YK-1.Y.2
3HAYCHHE 2) -1
IPOM3BOTHOM 3) 3
BTOPOTO 4) -4
nopsiiKa OTtBert: 4)
byHKIIUA
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXecTBO YK-2.3.1

NepBOOOPA3HBIX

1) — 2xsin3x —>cos3x +C
3 9




yHKIHIHN 2) 3xsin3x + éE‘DSEI +C
f(x]l=—xcos[3xé . 1
HMeeT BHI ) 3xsin3x — Jcos3x +C
4) 3xsin3x + 9cos3x + C
OTtBer: 1) -
16.| Berunciure 1) VK-2.V.1
WHTETpal OIIK-
" dx 1.3.1
J xlnx 2)
3)
4)
2)
OrBer: 3)
17.| Ecm 1) [* ;“ _ VK-2.V.1
OTpeieIEHHOMY 1 R4t OIIK-
MHTErpany 2) 6 [FEE 1.V.1
B dx ‘1 e+l
—— r2  dt
Jl VX T 3\,-';( 3) ,|1 JERR
PUMEHUTD 2 5de
[I0JICTAHOBKY 4) 6| 1328
x = t% 10 OH
IPUMET BUJ Otser: 4)
18.| Teno nBuxercs | 1) 6 YK-2.3.1
10 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Torna ckopocts | 4) 15
B MOMEHT OtBet: 4)
BpeMeHu t=1
paBHa
19.| Vkaxwure 1) Xusinx YK-2.3.1
byHKIHH, 2) X utg2x
KOTOpBIE 3) X wu Ccos2x
SIBIISTIOTCSI 4) X u sin2x
SKBUBaJIEHTHB! | OTBeT: 1)
MU ripu ¥ — 0
20.| Kakoe u3 Hioke | 1) oTHOILIeHHE NpupalieHns QYHKINUN K TPUPAILICHUIO YK-2.3.1

MEPEYNCIIEHHBIX
IIPEMIOKEHU N
ornpezenser
IIPOU3BOIHYIO
byHKIIUA
(kornma
npupanieHye
apryMeHTa

aprymeHra

2) oTHoIEeHNs (PYHKIIMU K TPUPALICHUIO apryMEHTa
3) oTHoIIEHKE TIpeena GYHKIUU K apTyMEHTY

4) mpeaes OTHOIIEHHSI PUPaLIeHnst PYHKIMH K
NPUPALIEHUIO APTYMEHTAa

OrtBer: 4)




CTPEMHUTCS K

HY10)?
2 cemecTp

ITonHbIi 1) 2x*ydx + 3x y3dy VK-1.¥.2
nuddepenuman 2) 3x*y?dx+ 22 ydy OIIK-
GyHKIUM 3) 3x ydx + 2x ydy 2.3.1
z = x3y? 4) 2x*y*dx + 3x7ydy
paBEH Otger: 2)
VYkaxure 1) Z7, L_ YVK-2.V.1
CXOJISIITHIACS o1
YHUCJIOBOU PsifI 2) o= n

3) Timi =

4 7,

Otger: 2)

Ykaxute 1) T2, = (x—2)" YK-2.3.1
CTCIICHHOMU P, 2) Ef'zi n (x —2)"
VTS KOTOPOTO S -
unrepsain (0;2) 3) Zi= S x—1)"
ABIISETCA 4) Xrogn(x+2)°
MHTEPBAJIOM OrtBert: 3)
CXOJIUMOCTH.
Ykaxute 1) 6 YK-1.¥.2
YaCTHYIO 2) 6xy
MPOU3BOIHYIO 3) 6x
no v dyskuun | 4) 3Fx*
JABYX OtBert: 4)
TIEPEMEHHBIX
z = 3x%y
Ecmu V- 3t0 1) 2 YK-2.3.1
Ky0 co 2) 4 OIIK-
CTOPOHOU 3) 8 1.V.1
JUTUHBI 2 4) 16
eauHuupl, Toraa | Oreer: 3)
UHTErpat
1, av
paBeH
HeoOxonuMmsbrii 1) 7, E_‘f VK-1.3.1
MpU3HAK e
CXOJIMMOCTH HE 2) Xo=y 2
BBITIOJIHEH IS 3) T Sns
pana i =1 3;!2 :2

4) Lz

OTtBer: 3)

Paccuuraiite 1) 2cos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2sin(5x+ 2y) OIIK-
MIPOU3BOIHYIO 3) cos(5x+ 2y) 1.3.1
d=

gy
byHKIIIN

4) (5x + 2)cos(5x + 2y)

Otser: 2)




z = cos(5x + 2y

8. | Borunciure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTETpal 3) 05
[Jdy [V dx 4) 0,1
OTtBer: 3)
9. | Haiigure 1) [4,0) YK-2.V.1
0071aCTh 2) (-3,0)
CXOZIMMOCTH 3) (-2,0)
DL (9 D
e OtBet: 1)
10.| Haitnure 1) 5 YK-2.V.1
3HaYEeHHE 2) 2
¢ynkuuum nByx | 3) 10
IIEPEMEHHBIX 4) 19
7z=2x-y+15 B OrtBert: 3)
touke A(-2,1)
11.| Haiigure 1) 2Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)
IIPOU3BOHYIO 3) cos(5x+ 2y)
z—‘: 4) (5x + 2)cos(5x + 2y)
byHKIUHA .
zy=Hsz'Jt[5x + 2y Orser: 1)
12.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— ;Xf VK-1.V.2
flx) =e™, 2) 1+ 3x+ 9x? O1IK-
TOT/1a IIEPBHIE 3) 1— 3x+ 9x° 2.3.1
TpH (OTJIIMYHBIE 3 .
OT HyJIsl) WIeHa 4) 1+3x+x
Pa3NOKEHUS
stoit pyHkuu | OTBet: 4)
B psax Teiopa
B OKPECTHOCTH
TOUKU Xy =0
UMEIOT BH]T
13.| IToBTOpPHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 VK-1.V.2
3) 05
vlnf dx VI"; dy vI"__ﬁl d4) -1
paBen Otser: 2)
14.| HeoGxoumbrit 1) T VK-2.3.1
NPU3HAK Tniader
CXOJIMMOCTH HE 2) Zi=1 S1a
BBITIOJIHEH IS 3) =, 5

pana

[ P
a7 prd

4) E:zl :'3.: +3

n”+1




OtBer: 1)

15.| Eciu V- 310 1) 27 YK-2.3.1
Ky0 co 2) 9 OIIK-
CTOPOHOI 3) 81 1.V.1
JUTAHBI 3 4) 16
eauHuiel, Toraa | Oreer: 1)
UHTETpal
fff, av
paBeH
16.| Beraucnure 1) 0,2 YK-1.3.2
HOBTOPHBIH 2) 0,3 OIIK-
UHTErpal 3) 0,25 1.3.1
[Fax [FEdy |4 05
; OtBert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
obacTh 2) (0,3)
CXOJIUMOCTH 3) (0,2)
D R D
e Otgert: 1)
18.| Beruucnure 14,5 VK-1.3.1
HUHTETpaI 2) 0,75
e |94
Jc dx Jl xvdy | gy
Ortser: 2)
19.| YacrHas 1)6 YK-2.3.1
IIPOU3BOTHAS 2) bxy
o x pyukoun | 3) 6X
JIBYX 4) 6x + 3x?
TePEMEHHBIX OrtBer: 2)
z=3x°y
20.| 3naueHue 1) 15 YK-2.V.1
Gynkuu aByx | 2) 20
HepeMEHHBIX 3) -15
7=3x-2y+16 B 4) -20
touke A(1,2) OtBet: 1)
paBHO
21. VYxkaxure Tun auddepeHnnanbHOro ypaBHeHUS YK-2.3.1
(2x+ D)y +y=x:
OtBeTsl:
1) VYpaBHEHHUE ¢ pa3AeISIFOIIMUCS TEPEMEHHBIMU
2) JIuneiiHoe ypaBHEHHE
3) VYpaBuenue bepHymnu
4) VYpaBHeHHE B MOJHBIX AuddepeHnnanax
Otser: 2)
22. VYkaxute obmiee pemieHue nuddepeHuanbHOro YK-2.3.1
ypaBHenns (2x + 1)dy + y*dx = 0: OIIK-
1) v=2In[2x+ 1|+ C 1.V.1




2) ¥y =In|2x +C|
2

) ¥= In|Zx+1|+C
4) y = 3Inl|x]|
Otgert: 3)
23. Ykaxkurte yacTHOe penieHue auddepeHnaaILHoTro YK-2.3.1
yYpaBHEHHS
v' + 2y = 4, yj0BJI€TBOPSIOIIEE HAYAILHOMY YCJIOBHIO
y(0) =5:
1) y=4e ¥ +5
2) yv=4—x

3) y=3e 2 +2
4) y =2 +2

Otget: 3)
24, Cpenu nepeuncieHHbIX TuddepeHIanbHbIX ypaBHEHUN
YKQKUTE YPABHEHUE C PA3ACIAIOLNIUMHUCS IEPEMEHHBIMMU: YK-2.3.1
1) (x*+v% + 2x)dx + 2xydy = 0 OIK-
2) (x*+y*)dx +2xydy =0 1.V.1

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

Ortser: 3)

CucreMa OlLIEHUBAaHUS TECTOBBIX 3a/laHUM!

1 tun) 3anaHue KOMOMHMPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOTO OTBETA W3 YEThIPEX
NpEJIOKEHHBIX U 000CHOBAaHNWEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBWIIbHO yKa3aHa Ludpa
U TIpUBEJIeHbl KOHKpPETHbIE apryMeHThl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIAJIEHUE C BEPHBIM OTBETOM OlLIEHHUBaeTCs 1 OayljioM, HEBEPHBIA OTBET WJIM €r0 OTCYTCTBHE —
0 6annos.

2 tun) 3agaHue KOMOMHMPOBAHHOI'O THMAa C BHIOOPOM HECKOJBKHUX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U pa3BEpPHYTHIM 00OCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3aHbl UGBl ¥ MPUBEIEHB KOHKPETHBIE apTyMEHTHI, UCTIOJIb3yeMble TIPH BEIOOpE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIleHHMBaeTcs 1 OaioM, eciau AOMYIIeHbl OIIMOKH WU
OTBET OTCYTCTBYeT — 0 Oasios.

3 tumn) 3anaHue 3aKpHITOrO THUIA HAa YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBMS (MO3MLIMKM W3 OJHOTO CTOJNOL@ BEPHO COMOCTaBIEHBI C
HO3ULUAME Apyroro ctosibua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHuBaeTcs 1 6amiom,
HEBEpHBbIN OTBET WM €ro oTcyTcTBHE — 0 6ayioB

4 tun) 3anaHue 3aKpBITOTO THMA HA YCTAHOBJIEHHE IOCIEIOBATEIbHOCTH CUHUTACTCS BEPHBIM,
€ClIM IIPAaBUJIBHO YyKa3zaHa BCs IocienoBarenbHOCTh HHpp. IloaHoe coBmageHne ¢ BepHBIM
OTBETOM oOlleHuBaeTcs | Gaymiom, eciiy JOMyIIeHbl OIMOKH UM OTBET OTCYTCTBYET — () Gaios.

5 Tun) 3anaHue OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIAZA€T C OSTAIOHHBIM [0 COAEP)KAHUIO M MoinHOTe. lIpaBuibHBI OTBET 3a 3anaHue
OlLlIcHUBAETCS B 3 Oaiia, eClii OMyIIeHa O/IHA OIMOKa \ HETOUHOCTH \ OTBET NMPAaBUIIbHBIN, HO HE
HOJHBIN - 1 6a, ecnu gomyieHo Oosiee 1 ommOKY \ OTBET HENPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6amos.



[lepeyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t ITepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckue  MaTepUaibl,  ONPEACISAIONME  MPOLEAYPhl  OIEHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUMX dTanbl (OpPMUPOBAHUS KOMIETEHIIMM, coaepxarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTalli 00Yy4aroIIUXCs
I'VAIL

11. Meroauueckue yKazaHus sl 00y4aroLMXCsl 10 OCBOEHUIO AUCHUIUINHBI

11.1. Meroauueckue ykasaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYECHME JICKLIIMOHHOIO MaTepuana — JIOTMYECKH CTPOHWHOE, CUCTEMHOE,
riyOOKoe U SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3HaueHue cOBpeMEHHON JEKIMH B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI IOJIYYHUTh BCIO MH(POPMAIMIO IO TEME, & B OCBOCHUU
(byHaaMeHTalbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOro IO3HAHMS, HOBEWUIIMX
JOCTUKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 0o0ylacTH 3HaHuUsA, €€ MpoOJeMbl, JAAeT LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHUCS JEKIIMOHHOTO MaTepuaia;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPUECKOH padOThI COBMECTHO C IPENOJABATEIEM;

— pasBuTHe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TpPEAMETYy W
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKaiIne rofbl;

— HayuyuTbCs METOJMYecKH oOpabaThiBaThb MaTepuan (BBIACNATH TJABHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCA JIEMOHCTpalUEN ClIalI0B U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKkTypa npe1ocTaBiIeHUs JIEKIIMOHHOTO MaTepuaIa:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIMpPOBKA TEOPEMBI.

— J10Ka3aTesnbCTBO TEOPEMBI.

— HNnmroctpupyromye npumepsl.

11.2. Metoauueckue yka3zaHUs UIsl OOYYaIOMIMXCS MO TPOXOXKACHUIO MPAKTHUECKUX
3aHATHI

[IpakTHueckoe 3aHATHE SIBISETCS OAHOW M3 OCHOBHBIX (hOpPM OpraHM3aluH y4eOHOTO
MpoIiecca, 3aKJIF0YArOIIasICs B BBITIOJIHEHUH O0YYaIOIIMMHUCS O] PYKOBOJICTBOM IPETIOIaBaTEIs




KOMILIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JUCIUILIMHBL, TPUOOPETEHUSI YMEHU U HABBIKOB, OIbITa TBOPUECKOH EATEIbHOCTH.

Lenbt0 MPaKTUYECKOTO 3aHATHUS I 00YYarOIIErocs sSBISETCS MPUBUTHE 00yYarOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON EATEIBHOCTH 110 U3y4aeMOU JUCIHUILINHE.

[Tnanupyemblie pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKperuvieHue, yriayOjleHue, pacliupeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbBHOCTH  MBILIUICHHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JTVCLUTUIMHEI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJTHEHU S 33/1aHUM;

— CBS3aHHBIC C MOJy4Y€HHEM HOBOM MH(OpPMAIUH MTyTEM CaMOCTOSITEIHHO BHIOPAHHBIX
o0ecrieyeHne palMoOHAIBHOTO COUYETaHHUS KOJUICKTUBHON M MHAWBUIYAIBbHON (hopM 00ydeHusI.

O YHKIMY TPAKTUYECKUX 3aHATHI:

— TIO3HaBaTeJbHAas;

— pa3BUBAIONIAS;

— BOCMHTATENbHAS.

[To xapakTepy BBIMOIHSAEMBIX OOYYAIOIIUMCS 3aJaHHUi 0 MPAKTUYECKUM 3aHSATUIM
NOJIpa3esisAtoTCs Ha:

— O3HAaKOMHTEIbHBIC, MPOBOJAUMBIE C LEJIbI0 3aKPEIUICHUS W KOHKpPETH3aluu
M3YYEHHOTO TEOPETUYECKOTO MaTepuaa;

— aHaIWTUYECKHE, CTABSIINE CBOCH IEJBIO MOJyYeHHEe HOBOW MH(OpMAaIi Ha OCHOBE
(dbopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, TOJAXO0/I0B K PELICHUIO 3a/1a4.

@DopMbl OpraHU3aIUH MPAKTUYECKUX 3aHITHIA:

- B UHTepakTUBHOW Qopme (pemieHHe CUTYallMOHHBIX 3ajad, 3aHATHS 110
MOJICTTUPOBAHUIO PEATBbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE MHTEPAKTHBHOH (opme (BBIOJHEHHE YNPXHEHWH, PEIICHHWE THUIOBBIX 3ajad,
pelleHre CUTYallMOHHBIX 3a]a4u U IPyToe).

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHAJT  MpPENoJaBaTels
IPUCYTCTBYIOLIUX CTYACHTOB. 3aTeM OOBSABISACTCS TEMA MPAKTUYECKUX 3aHATHH.

[IperoaBaTens YMTAET YCIOBUE 3ala4d W TpeajaraeT CTYJeHTaM CaMOCTOSTEIHHO
peLuTh 3a/auy, UCIOJb3ys 3HAHUS, MOJYYEHHBbIE CTYACHTOM Ha JeKuuu. CTyIAeHT, KOTOPBIH
NEePBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydae ecnm CTYIEHT MpPaBUIBHO PEIIHI
3ajady, OH nosyyaer 5 6ayuioB. Eciam cTyneHT pemraer 3a7ady ¢ MOMOLIbIO MperoiaBaTens, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYAs OLEHKY
MOCEIIaeMOCTH) TepeBoJsATCS B OOHychl (kauectBO) oT O mo 5 OammoB. OTu OOHYCHI
J00aBIAI0TCS K 0011ei cymme 0aioB B paMKaxX MOJYJIbHO-PEUTHHIOBOM CHCTEMBI.

CryneHtaM BblIaeTCsl JOMAIllHEe 3aJaHHe B BHJE 3aJad, KOTOpble OHHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Mertoauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXOXKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOMHEHUSI CaMOCTOSTENHHOM pabOThI, 00yJarONTUiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE INpPENoAaBarelis, HO 06e3 ero HermocpeaCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.



B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHupOBaHUE pabouero BpeMEeHH, KOTOPOE TO3BOJISIET M pa3BUBaTh YMEHUS
Y HaBBIKA B YCBOGHHWM M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHHWH, 00ECIICUMBAET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IOMOTAaeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

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

—  y4eOHO-METOJINYECKUN MaTepHal 1o TUCIHUILIHHE;

11.4. Meroauyeckue yKazaHUsA Ui OOYYAIOIIMXCS IO MPOXOXKACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Tekymui KOHTPOJb YCIICBAGMOCTH MpeAyCMaTPHBACT KOHTPOJIb KayecTBa 3HAHUU
00yJaromuXCsl, OCYIIECTBIIEMOTO B TCUECHUE CEMECTpa C IIENIbI0 OICHUBAHUS XOJa OCBOCHUS
JIACIIUILINHEI.

B Teuenume cemectpa B cucteme auctaHumonHoro ooOydenuss I'YAII B dopme
TECTUPOBAHUSA IPOBOJATCA JBE IPOBEPOYHBIC pPAOOTHI IO PEIICHHUIO 33a7a4 M OJHH
TEOPETUYECKHI ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cucteme AucTaHUUOHHOTO oO0yueHuss ['YAII), Ha nDpakTHUECKUX 3aHIATUSIX MPOBOJIATCS
MIPOBEPOYHBIC PAOOTHI TI0 pa3jesiaM Kypca B MUCBMEHHON (OopMe, pacCuMTaHHBIC KaK Ha IIeJI0e
3aHATHE, TaK M HAa €r0 YacCTh.

PesynbTaThl TEKylIero KOHTPOJIS YCIIEBAEMOCTU OYAYT YYUTBIBATHCS NPHU MPOBEICHHU
MIPOMEKYTOYHOM arTecTanuu (Tpy UCIOJIBL30BAHNN OAIbHO-PEHTHHTOBOIM CHCTEMBI OIICHUBAHHUS,
KaXJblii BUJ KOHTPOJIS OIEHHBAaeTCS B Oaulax, W3 KOTOPBIX (OPMHUPYETCS HMTOTOBBIN
pe3ymbTar).

11.5. Metoauueckue yka3zaHus A OOy4aroUUMXcs MO MPOXOXKACHUIO NMPOMEXKYTOUHOMN
aTTeCTallHH.

[Ipomexyrounas  artecrauus  oOydarolUXcsl — MpPEeAyCMaTpUBaeT  OLIEHWBAHUE
IPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yIbTaTOB O0YyUEHMsI M0 JUCHUIUIMHE. DK3aMeH — Gopma
OLICHKHM 3HAHUI, NMOJIYYEHHbIX 00YyYarolMMCs B MPOLECCE M3YUYEHMs BCEM NUMCUUIUIMHBI WK €€
YacTH, HABBIKOB CaMOCTOSTENbHOW paboThl, CHOCOOHOCTH NPUMEHSTh HX [UId PpeIIeHUs
MPAKTUYECKHX 33/a4. DK3aMEeH, KaK IMpaBUJI0, IPOBOJUTCS B MEPHO]] K3aMEHAIIMOHHOM Ceccuu
M 3aBEpIIAETCS ATTECTAL[MOHHOM OLIEHKOM «OTJIUYHO», «XOPOILIO», «yIOBJIETBOPUTEIBHOY,
«HEYJIOBJIETBOPUTEIBHO.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

IMonnuce
3aB.

kadenpoi




