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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
poTrpaMMy BBICIIETO 00pa3oBaHUsl — MPOrpaMMy OakajiaBpHaTa 10 HAIpPaBJICHUIO MOATOTOBKU/
cnenuaibHocTd  23.03.01  «TexHoJmorusi TPAHCHOPTHBIX MPOILIECCOB»  HAMPABICHHOCTH
«OpraHuszanusi NEpeBO30K M YIPABIECHHWE B €IMHOM TpaHCHOPTHOW cucremey. JlucuuminHa
peanmmu3yetcs kadenpoit «Nely.

JlucuuiuiHa HarelieHa Ha (P OPMHUPOBAHKE Y BBITYCKHUKA CIETYIOUIMX KOMITETCHIIUMA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
IPUMEHSTh CUCTEMHBIN TOIXO/ ISl pELIEHMsI [IOCTABJIEHHBIX 3a]au»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJIbHBIE CIIOCOOBI MX PEUICHHUs, UCXO U3 JCHCTBYIOMIMX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MAaTEMaTHYECKOI0 aHAIN3a U MOECITUPOBAHUS B TPO(HECCUOHATILHOM e TEILHOCTI

CogepxaHve  AMCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BOIPOCOB,  CBSI3aHHBIX €
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCUHUCIICHHEM, TEOpHUEW MpEeAesioB U PSIAOB U HX
MIPUMEHEHUEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
y4eOHOTO TIpolecca: JleKyuu, NpaKmuyeckue 3auamus, Ccamocmosmenvhas paboma
obyuaroue2ocs.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHul, 288
4acoB.

SI3pIK 00yUeHUS 110 TUCHUIIIMHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHUS 11O JUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKON JICATSILHOCTH B M30paHHOW CICIMATbHOCTH;
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (DOPMYJIUPOBATH M PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TIlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCHUIUINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

tabnuue 1.
Tabmuna 1 — [lepeuenb KOMIETEHIMI ¥ UHAMKATOPOB UX JTOCTHKEHUS
Kon n
Kareropus (rpymnmna) Koa u HauMeHoBaHMe HHANKATOPA
HauMEHOBAaHHE
KOMITETCHIIUH JIOCTH>KCHHST KOMIIETEHIIUU
KOMITCTCHITHT
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKN CUCTEMHOI'O
OCYIIECTBIISATh MOAXO0Ma JIJIsl PEIICHUsI TOCTABJICHHBIX 3aa4
NOMCK, kputndeckuil | YK-1.V.2 ymers ocymecTBisaTh
aHaJu3 U CUHTE3 KPUTUYECKHUM aHAJIU3 U CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(pOpMaLIUHU, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN PMALIHH, PMAtUH, i p
MPUMEHSATD HMCTOYHHUKOB, JJIS PEIICHUS TTOCTaBICHHBIX
CUCTEMHBIN OJX0] | 3a7a4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MOCTAaBJIEHHBIX 33/1a4 | MOJIX0/1a JUIsl pelIeHUs MOCTaBICHHBIX 3a/1a4
VK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS ISl pELIEHUS TOCTaBICHHBIX
VYK-2 Cnocoben p p
OTIPENIETISATh K Janat
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3aJ1a4 B paMKax .
. MOCTaBJICHHOM 11eN U (POPMYTUPOBATH
MIOCTaBJIEHHOW LIEH
3aJ1a4M, KOTOpbIe HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JIOCTHIKEHUS
ONTUMAaJIbHBIC
YHuBepcanbHbIe VYK-2.V.3 ymeTh BbABUTATh
CIIOCOOBI UX . .
KOMITETCHIIH aMbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C

peuIeHus, UCXO01s U3
JIEHCTBYIOINX
IIPaBOBBIX HOPM,
MMEOIINXCSA
pecypcoB 1
OrpaHUYEHUN

LeJIbI0 BEIOOpA ONTHMAJIBHBIX CIIOCOOOB
penieHus 3a/1a4d, B TOM YUCJE C IIOMOIIbIO
U(POBBIX CPENICTB

VYK-2.B.2 B1agets HaBbIKaMu BBIOOpA
ONTUMAJILHOTO CIIoco0a pereHus 3a1au ¢
YYETOM UMEIOIIUXCA YCIOBUM, PpECYPCOB U
OrpaHUYECHUN

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-1 Cnocoben
MPUMEHSITh
byH1aMeHTaJIbHbIE
3HAHUS, TOTy4YEHHbIS
B oOytactu (pusmko-
MaTEeMaTHYECKHUX U
(WJIM) eCTECTBEHHBIX
HayK, 1
WCTIOJIh30BATh MX B

OIIK-1.3.1 3HaTh (yH1aMEHTaIbHbBIE
3aKOHBI IPUPOBI U OCHOBHBIE (PU3UUECKUE
Y MaTeMaTUYECKUE 3aKOHBI

OIIK-1.Y.1 ymeTs npuMeHsTh (hru3nyecKue
3aKOHBI M1 MaTeMaTH4YE€CKHE METO/IbI JIJIs
pelieHns 3a1a4 TEOPETUIECKOro U
IPUKIIQJHOTO Xapakrepa




npo¢eCCHOHATBHON
JESITEIIbHOCTH.

2. Mecro nucuurumnbl B cTpyktype Ol
Hucuumimba He Oa3upyeTcss Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYACHTAMH MpU
U3y4EHHUH B BbICHIEH MIKOJIE KAKHUX -TMOO0 TUCIMIUIMH.
3HaHMs, TOJy4YEHHbIE NPU U3YUYEHUU MaTepuala JaHHOM [HUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCA IIPU U3YYCHUH IPYTUX AUCLIMILINH:
Maremaruka. Teopust BEpoATHOCTEN U MaTeMaTU4eCKasi CTATUCTUKA

3. OO0BEM U TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbIe 00 00mIEeM O0BeMe JUCIUILUIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4EOHOMH
paboThI 1O AUCIUILIMHE (M pacpeeeHUEe 3TOM TPYI0EMKOCTH 110 CEMECTPaM) MPEICTABICHbI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

Bz yueGHoii paGoThi Beero TpymoeMKOCTb 10 cemecTpam
Nel Ne2
1 2 3 4
Oowan mpyooemKocmp oucyunuHbl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii H0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 136 68 68
B TOM YHCIIC:
nekimu (JI), (dac) 68 34 34
npakTuyeckue/cemuHapckue 3anarus  (I13), 68 34 34
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac) 108 54 54
Camocmoamenvnan paboma, Bcero (4ac) 44 22 22
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
OK3.,
mubd. 3ager, sk3amed (3auer, dudd. 3auy, 3 OK3.
Di3.*¥) o

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH TUCIUILTAHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI M UX TPYAOEMKOCTH IPUBEACHBI B TAOIHIIE 3.

Ta6J'II/II_Ia 3- Pa3;[em>1, TCMbI JUCHUIINHBI, UX TDYOAOCMKOCTb

Paznenbl, TeMbI TUCIUILTAHBI Jlexumu | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (dac) (dac) | (4ac)
Cemectp 1
Paznen 1. Teopus npenenos 6 8 8
Paznen 2. IuddepeHnnanbHOe HCUUCIICHUE 12 12 7
Paznen 3. lHTErpaibHOE UCUHCTICHUE 16 12 7
Hroro B cemectpe 34 34 22
Cemectp 2

Paznen 4. OyHKIINN HECKOIBKUX TIEPEMCHHBIX 10 8 8
Paznen 5. luddepenunansapie ypaBHEHUS 8 12 7




Paznen 6. Pss 16 14 7

Hroro B cemectpe: 34 34 22
HUroro 68 68 0 0 44

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTC B HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
po¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. ConepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATUH.
ConeprxkaHue pas/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOIHIE 4.

Ta6ymma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia HazBanwne u COACPIKAHUE Pa3aCIOB U TEM JICKIHHUOHHBIX 3aHATHH

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMHA. YNCITIOBBIE MHOKECTBA.
(2gac)
Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUYEHHOM POCTE apryMEHTA.

Teopemsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢yHkumu B Touke. HempepblBHOCTH. 3aMeyaTellbHBIC
npezensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanou. Ee reomerpuueckuii u
MeXaHW4YeCKUi cMbIci. Tabnuiia npou3BOAHbBIX, YacTh 1. (2 yaca)

Tewma 2.2. IlpaBuna nuddepennupoBanns. [IponsBoaHas CI0XHON
¢GbyHKIMHU, TPOU3BOAHAsA 00paTHON (yHKIMHU. Tabmuia mpon3BOIHBIX,
qacTb 2 (2 yaca).

Tema 2.3. IIpon3Boanble BEICIIUX NOPSIKOB. Teopemsl 0
muddepeHrpyeMbix GyHKIugx. (2 yaca)
Tewma 2.4. Tlpasuno Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tewma 2.5. luddepeniman pyHkiuu nepBoro nopsaka. Juddepenimanst
BBICIIIMX MOPSAKOB. (2 yaca)
Tewma 2.6. MccnenoBanue QyHKIMI C TOMOIIBIO MPOU3BOIHBIX (2 yaca)

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpan. Coiicta
HEONpeIeNIEHHOTo nHTerpana (2 yaca)

Tewma 3.2. Tabnunia naTerpanoB. MeTo 1 3aHECEHUS TI0]T 3HAK
mudepennnana. Meros 3aMeHbl IEPEMEHHON UHTETpUPOBaHUS (2 Jaca)

Tewma 3.3. UnTerpupoBanue no yactsaM. IHTerpupoBaHue palnoHaabHbIX
BhIpakeHU. (2 yaca)
Tema 3.4. IHTerpupoBaHue TPUrOHOMETPUUECKUX BbIpAXKEHUM (2 yaca)

Tewma 3.5. Onpenenennsiit unrerpan. OnpenenaeHne U CBOcTBa. (2 yaca)

Tema 3.6. nTerpan ¢ nepeMeHHbIM BEpXHUM Tipeaenom. opmyra
Herotona- Jleit6numna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IIpunoxxenus: onpeaeaeHHOro HHTerpania (2 yaca)

Tema 4.1 OyHKIMS HECKOTIBKUX MepeMeHHBIX. OCHOBHBIC TTOHSITHS.
HenpepsiBHOCTS. (2 "aca)

4 Tewma 4.2. Iluddepennupopanue GyHKIIUA HECKOJIBKUX TEPEMEHHBIX.
(Yactubie mpousBoanbie. Juddepenuan. [IponzBoaHas ciaoxHON
¢byakumrn. YacTHbIC TPOU3BOAHBIC BHICIITUX MOPsAAKOB. Dopmyia Teitnopa)




(4 yaca)

Tewma 4.3. VccnenoBanne pyHKITMU HECKOJIBKHUX MIEPEMEHHBIX. (4 yaca)

Tema 5.1. luddepennmanbupie ypaBHEHHsI IEPBOTO mopsiika. OCHOBHBIC
nonsaTus. JudepeHnnanbHpie ypaBHEHHS C a3 IONMMUACS
nepemeHHbIME. OtHOpOAHbIE MU QepeHITMabHBIC YPaBHEHHUS IEPBOTO
nopsiika. (4 Jaca)

Tema 5.2.

5 . JIuneitapie muddepeHranbHble YpaBHEHHS IEPBOTO MOPSIKA.
VYpasaenne bepuymm. AuddepeHnnanbabie ypaBHEHUS BBICIITUX
MOPSIIKOB, JIOMYCKAIOIIME TOHWKEHUE MopsiKka. (2 yaca)

Tewma 5.3. JIuneitapie ogHOpOAHBIE AU depeHITnaTbHbIC YPAaBHEHUS C
MOCTOSTHHBIMH K03 puuneHTamu. JInHeiHble HEOHOPOAHbIE
muddepeHranbHbIe YpaBHEHHsI BHICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psabl. OCHOBHbIE onpenienenus. Psibl ¢
MOJIOKUTENbHBIMU WieHamH. [Ipu3naku Jlanambepa u Komm (2 gaca)

Tema 6.2. HeoOxoaumblii mpusHak. [Ipu3Haku cpaBHeHUs. THTErpambHbIi
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE PsiAbl. AOCOMIOTHAS M YCIOBHAS! CXOIUMOCTH
6 CaoiicTBa abcomoTHO cxomsimuxcs psnoB. [Ipusnak JleiiOnura (2 gaca).

Tema 6.4. dynkunoHanbHble psaasl. O6macTh cxoauMocT. PaBHOMepHas
cxonuMocTh. Ctenennsie psiabl. aTepBan cxogumoctu (2 vaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX PsIOB (2 yaca)

Tema 6.6. Psaawr Telinopa u Makiiopena (2 4aca)

Tema 6.7. Pang @ypbe nepuoanyeckoit pyHKuuu (2 yaca)

Tewma 6.8. Psig @ypre yeTHOM 1 HeueTHOU QyHKIMH (2 Jaca)

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

W3 aux
Ne
Tpynoem | mpaktuue
Ne Tembl mpakTHUECKUX @DopMBI TPAKTHUECKUX N paznena
o N -KOCTb, CKOM
/1 3aHATHU 3aHATHI JIUCLIUII-
(gac) MOATOTOB
JINHBI
KM, (4ac)
Cemectp 1
IIpeneinsr
paroHaIbHBIX
1 BBIPKEHUI Ha Pemenue 3amau 4 1
OECKOHEYHOCTH U B
TOUKE.
OKBUBAJICHTHLIE
2 OECKOHEUHO MAJILIE. Pemenune 3amau 4 1
Yuciio e.
IIpousBoHsIE.
3 [TpaBuna Pemenue 3amay 4 2
TuQepeHIMpPOBaHUS




[IpousBogHas CIOKHON
byHKIIMHN

Pemenne 3anau

Tabnnynoe
WHTETPUPOBAHUE

Pemenune 3anau

Burecenue moxa 3Hak
muddepeHmmana

Pemenune 3anau

3aMeHa epeMEHHOM.
WHTerpupoBanue 1o
4acTsIM

Pemenune 3anau

WNHuTterpupoBanue
palOHaIbHBIX

byHKIII

Penrenue 3anau

2 ceMecTp

YacTtHble IIPOU3BOJIHLBIC

Pemenue 3agau

10

YacTHble IPOU3BOIHBIE
BBICIIUX MOPSAKOB

Pemenue 3agau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
ePEMEHHBIX

Pemenue 3agau

12

Pemenue

QG epeHIaIbHbIX
YpaBHEHUI TIEPBOTO
nopsiaka. O6mume u
YaCTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3/IeJICHHBIMU U C
Ppa3eNAOIMUMHUCS
NepEMEHHBIMU

Pemenue 3agau

13

Pemienne oqHOpOAHBIX
JY nepsoro nopsiaka u
Y KoTopbie MOXKHO
IIPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

14

JInnelinble
muddepeHIManbHbIe
YpaBHEHUS [IEPBOTO
NopsiiKa. Y paBHEHUS
bepnymm

Pemenue 3agau

15

Huddepenunanbabie
YPaBHEHHS B MOJIHBIX
nuddepenmmanax.
WNHuTterpupyromui
MHOKUTENb.

Pemenue 3amau

16

Huddepenunanbuble
YpaBHEHHS BBICIITIX
HOPSI/IKOB,
JIOIYCKArOIIe
MOHMKEHUE MOPSIKa

Pemenue 3amau

17

JInnelinble
HEOJHOPOJHBIE
muddepeHImaIbHbIe
YpaBHEHHUS C

Pemenue 3amau




MOCTOSIHHBIMH
Kod(dumeHTaMu
Psane1 ¢
1g | MOMOHTCIBHEIMA Pemenue 3agau 4 6
yieHamu. [Ipuznaku
Janam6epa u Komm
Pane1 ¢
MOJIOKUTEITHHBIMU
YJIeHaMU U
19 | 3HakonmepeMeHHbIE Pemenue 3anau 4 5
psaael. HeoOxoaumbrii
MPHU3HAK U TPU3HAKU
CPaBHEHHS.
20 | CreneHHBIE pSIBI Pemenue 3amay 4 6
Psnap1 Teitnopa u
21 | MaxknopeHna. Psnpr Pemenue 3amaq 2 6
Dypse.
Bcero: 68
4.4. JlabopaTopHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbIx padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.5. KypcoBoe npoeKkTHupoBaHUE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI
Y4eOHbIM MJIaHOM HE IPeAyCMOTPEHO
4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunel caMocTosiTenbHON paboThHI U €€ TPYA0EMKOCTh PUBEIEHBI B TabIuIE 7.
Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYA0EMKOCTh
. Bcero,
Bun camocrositensHO#M paboTh yac Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHue TeopeTHUecKOoro MmaTepuania 16 8 8
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO
12 6 6
ycneBaemoctu (TKY)




Homamraee 3aganue (/[3)

Konrtposbusie pabotsl 3a04nnkoB (KP3)

[ToaroroBka K MpOMEXKYTOUHOM

arrectanuu (I1A)

16 8

Bcero: 44 22

22

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUTISL CAMOCTOSTEILHON PabOThI 00YUYAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MeTOINYEeCKHe MaTepHallbl JIJIsl CAaMOCTOSITENIbHOW paboThl OO0YYarOIMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U IJIEKTPOHHBIX YIEOHBIX U3TAaHUMN

[TepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B Tabmuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TAHHIM

https://e.lanbook.

2. Unrerpansl. Paasl: yue6. mocobue / JI /.

Mudp/ bubnuorpaduueckas ccpiika Konngectso
URL aapec AK3EMILISIPOB B
oubnmoreke
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTETpalibHOE ucuucienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. uddepenunansHoe u 145
1134 MHTETpaJIbHOE HCcUucieHne: yuebHoe nocodue. T. 2 /
H. C. IluckyHnos. - U3x. ctep. - M.: UnaTterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennuansHoe u 237
1134 MHTETpasibHOE Hcuucienus: B 2 1.: yuebHOe mocobue
JUIsl cTyieHToB BTy30B M.: UnTerpain-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTHYecKoro aHanu3za: yueOHoe nocobue / I'. H.
bepman. - 22-¢ u3 ., nepepad. - CII6.: [Tpodeccus,
2005. - 432 c.
517 Bricmas maremaruka. Psagel: yue6Hoe mocobue / 1O. 167
I' 96 A. I'ycman, C. I1. ITombiTkul, A. O. CmupHoB; C.-
[Terep6. roc. yH-T a3pOKOCM. PUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsr I'.M. OCHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/65055 | ananmu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBBI MAaTEMAaTHYECKOTO ObC Jlanb
com/book/411 | ananu3a. B 2-x TT. Tom 2-ii - Cankr-IleTepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | C6opHuK 3ama4 0 MaTeMaTHYECKOMY aHanu3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepoieHOCTh. JuddepeniupyemMoctsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3mariur,
2010. — 496 c.
COopHUK 33/1a4 IO MAaTEeMaTHIECKOMY aHalu3y. Tom ObC Jlanp



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

com/book/2227

Kynpssues [u np.]. - Mocksa : ®uzmatiut, 2009. -
504 c.

com/book/211928

ycroifunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

http://e.lanbook.c | Banauna K.B. Maremaruuecknii anamms. / K.B. 9BC Jlanp
om/book/74580 | Banaun, B.H. Banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kparkuii Kypc MareMaTu4eckoro OBC Jlanb
om/book/2660 | ananuza./ A.®. bepmanr, U.I". Apamanosuu. - CII06.:
Jlans, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. JIekiuu Mo MaTeMaTH4eCKOMY aHaIU3y. - OBC Jlanp
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Maremarnueckuii aHain3 B 3aa4ax U 9BC Jlanp
om/book/2377 | ynpaxHenusx. / C.B. 3n06una, JI.H. [Tocurenbckasi.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cu6l'y
nM. akagemMuka M. @. Pemetnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. Jluddepenunansusie 100
ypaBHeHUsL: yued. nocobue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.
YIAK 517.9 Makaposa M.B., [lombiTkun C.I1. [Ipumenenue 50
QG epeHIaIbHBIX YPAaBHEHUN IS pEIICHUS
MPUKIAIHBIX 3a7a4: yueb.-MeTo 1. mocobue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniuanbHbie ypaBHEHUS / OBC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Myparosa. —
MI'TY um. H.3. baymana, 2004. (Cep. MatemaTtuka
B TEXHMUYECKOM yHUBepcurete; Boin. VII).
https://e.lanbook. | XKab6xo, A. I1. Tuddepeninansabie ypaBHEHUS U 3bC Jlanb

Ilepeuenn

TeJIeKOMMYHHKaHI/IOHHOﬁ CEeTn

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn « THTepHeT»
UH(POPMaIMOHHO-
HEOOXOJUMBIX JIII OCBOCHHS JTUCIMILIIHHEI

AIIEKTPOHHBIX
«HTEpHETY,

00pa3oBaTeNbHBIX pecypcoB

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TCHCKOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTepHCT»

[lepeueHp 3NEKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMAIMOHHO-

URL anpec

HanmenoBanue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHYECKUNA opTal

http://mathhelpplanet.com/

Matremaruueckuit popym Math Help Planet

http://e.lanbook.com/view

9BC «JIa"b»

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUYCHHSI, HCIIOJIB3YeMOTO TIPH OCYIICCTBICHUN
00pa30BaTeNBLHOTO MpoIiecca MO TUCITUTUIHHE.
[TepedyeHs UCIOIB3yeMOro MPOrPaMMHOT0 oOecTiedeHus peacTasiieH B Taduie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHUS


https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/2377
http://e.lanbook.com/book/2377
http://www.math-net.ru/
http://e.lanbook.com/view

Ne i/t Haunmenosauue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. IlepeucHb HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCITOJIb3yEeMbIX pH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCITUILINHE

[lepeyeHb UCHOIB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAIIMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t HanmenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAMMOCTH)

1 JlexuMOHHAS Ay AUTOPUS

AyauTopus Uil IPAaKTUYECKUX 3aHATHH

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallK
10.1. CocTaB OIICHOYHBIX CPEICTBIJISL MPOBEACHUS TPOMEXKYTOYHOH aTTeCTaIllH
o0yyaromuxcst o JUCUUIUIMHE MpuBeieH B Tabnue 13.
Ta6mmna 13 — CocTaB OIEHOYHBIX CPEACTB AJIs IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIIH

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crircok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI O0OYyJaloNIMMHCS TIPUMEHSETCST 5-0ajuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET UCIOIb30BaThCs
100-6annpHast ~ mIKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana paKTep bopmrp HIM

— oOyyaromuiicss TJIyOOKO U BCECTOPOHHE YCBOMJ TPOTPaMMHBIN

MaTepuan;
«OTJIMIHOY — YBEpPEHHO, JIOTHYHO, [TOCJIEZI0BATEIBHO U TPAMOTHO €T0 U3JIaraer;
«3aYTEHO» — ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIHHOU JUTEPATypHI,

TCCHO NPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTH‘IGCKOfI
ACATCIIbHOCTHIO HAITPABJICHUSA




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— yMeo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— cBOOOJIHO BIIaJIcET CHCTEMOM CIIeNUaTM3UPOBAHHBIX TOHITHH.

(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 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOM NMpPOrpaMMHBII MaTepuall,
II0 CYLIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpPaBJICHUS;

— cJ1a00 apryMEeHTHPYET HayYHbIE MT0JIOKEHHUS,

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPAaMMHOTO
MaTepuaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMWOKHM W  HETOYHOCTH TP
paccMOTpeHHH pobsIeM B KOHKPETHOM HarpaBlIeHUH;

— MCTIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

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

Ortser: - 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. Bbruucnauts npegen lim —

x—oa X

OTBeT: 0€CKOHEYHOCTH

10. Berauciauts npeaen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HUXKE IPEJIETIOB MOTYT ObITh BHIYUCIICHBI VK-1.B.2
METO/IOM JIeJIeHUs Ha OOJIbIIYIO CTEIIEHb IEPEMEHHbIX ?
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
g) lim Xzt oxt
) x—oa  3X—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1
OtBer: ®ynkuus f(X) Ha3pIBaeTCsl HeMPEPHIBHONW B TOYKE X0, €CJIH
OHA ONpe/eIeHA B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
XA
YeMy paBHa CyMMa KOHEYHOT'O YMCIia OECKOHEYHO MaJbIX (PYHKIUI? OIIK-1.3.1
OtBer: CyMMa KOHEYHOI'0 YUCJIA 0€CKOHEYHO MAJIbIX (PyHKUMI —
3T0 PyHKIHMSA OECKOHEYHO MaJiast
Temno mBusketcs o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B OIlK-1.3.1
OIIK-1.V.1

MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.

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




OTtBer: 4)

=

1) BelunciuTe NpOM3BOAHYIO QYHKIUK V = X = + 4% YK-1.B.2
_ OIIK-1.V.1
Orser: 2x + 4%In4
2) Bepno mu yrBepxkaenue: «[Ipon3BoiHas CyMMBI IBYX
muddepeHIUpyeMbIX QYHKINUNA paBHA CyMME MPOU3BOIHBIX ATHX
bynkuity. OTBET apryMeHTUpyiiTe.
OrtBer:
IMpasuiaa nudpPepeHunpoBanust MOryT ObITH 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (UC)EVv(X))'=u"(X)xV'(X)
3. (U(x)-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
; OIIK-1.V.1
OrBer:y = x - 4% (2 + xin4)
2) Bepno nu yrBepkacHue: «IIpon3BogHast MPOM3BEIACHHUS ABYX
muddepeHrpyemMbIx QyHKIUI paBHA TPOU3BEACHUIO IPOU3BOIHBIX
TuX QyHKIUH». OTBET apryMeHTUpYHTe.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuia qudgepeHnnpoBanust MOTyT ObITh 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)xv'(x)
3. (U(x)-v(x))=u'(x)-v(x)+u(x)-v'(x)
ulx), s ulxlwlx)—ul(x)vilx
4. ('.":.1' :I = ;,2 I:.';'
®opmyiia Ne3 —310 popMyJia 1Jisi BLIYMCICHUS IIPOU3BOHOM
npousseaeHus AByX 1@ depeHunpyeMbIX pyHKIMIA, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.
Haiigure dopmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOU OTBET. OIIK-1.V.1

-

. (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

OTtBer: omuoOka B popmyJie Ne3. 1o npaBuny auddepeHunupoBanus
npou3BeeHus ABYX 1@ depeHunpyeMbIX GyHKIMNA 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.

OtBer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITh IPUMEHEHBI

JUIsl pelieHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY 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) HazoBute kakoe-nu6o undpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3agaun. OGOCHYHTE 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 BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

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

-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 pelleHus JaHHoi 3axaun oTHocuTcesa Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOM
ajareOpbl, OpUEHTHPOBAHHYIO HA NMOJATO0TOBKY HHTEPAKTHUBHBIX

YK-2.V.1
VK-2.V.3
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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 odecrneuyeHnue, BKJao4valiee 00J1b10i HAOOp
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIECHCTEMY KOMNbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOJATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 5.
1) Haitnure npou3BoaHyt0 pyHKINN

v = 5cos(3 +4x) + log,(3x— 4)

OTtBeT:

3

(3x— 4)In4
2) HazoBute kakoe-mu6o nudpoBoe CpeacTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHyHTE BaIll BHIOOP.

—20sin(3 +4x) +

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUIsI pellieHus JaHHoi 3aaaun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIIOYammee 00J1b110il Hadop
MaTeMaTUu4YecKuX 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

HPOU3BOIHOM QpyHKUMHU v = /2 — 6sin(7 + 4x) ? OTBET 00OCHYMHTE.
OTBer: BpIpa:keHHe SABJSICTCS MPOU3BOAHOM 1151 PYHKIMHU, YTOOBI
3TO0 000CHOBATH MOKHO B3SITh IPOM3BOAHYIO OT

v =42 — 6sin(7 + 4x) WM BLIYHCIUTL HEONpeaeIeHHbII
HHTerpaji

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

OIlK-1.V¥.1

11.

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

OIIK-1.V.1

12.

B kakoif Touke ypaBHEHHE KacaTebHOM K rpaduky GpyHKIUN y=X° -2
nMeet Bua Yy=3X-4

OIIK-1.V.1
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OrtBet: Xo=1

3amaga MOKeT OBITh perieHa AByMs criocodbamu. O0ocHyiiTe 06a
croco0a perIeHus.

OrBer: [lepBblii cIOCO6 OCHOBAH Ha ONpe/IeJIeHHN KAacaTeJIbHOM K
rpaguky GyHKIHH — 3TO 001Iasi TOUKA rpaduka GyHKUUM U

NpPsSIMOii, ABJIAIOLIelicA KacaTeIbHOI, T.e. HY’)KHO PelIUTh CHCTEMY
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 yroil MEXAy KPUBBIMH?
OrtBer: Yriom ¢ mexxay kpubiMu Y=f(X) u y=0(X) B Touke (Xo, Yo)
HA3bIBAETCs YIoJI MEKIY KAcaTeJIbHBIMH K MPSIMbIM,

g lxgl—F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Y0) 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 Mpou3BoaHON pyHKInuU S(t)

b) Ckopocts Touku paBHa auddepenmany Gyakunu 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 npousBognas pynkuuu y = f(X) orpunarenbHa 1js
BCEX X U3 HHTepBaJja (3, b), To pyHkus yobIBaeT Ha 3TOM
HWHTEpBaJIe.

YK-1.3.2

16.

[Tycts Gpynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBute yciosue
BBIMTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBate (a, b).

OtBet: Eciu BTOpasi npousBoaHas pynkuuu y = f(x) orpunarenbHa
JIS BCeX X U3 mHTepBaJja (a, b), To GpyHKuusI BHINYKJIa BBEPX HA
3TOM HHTepBaJe.

VK-1.3.2

17.

[Mycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBure yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMHU Y = f(X) Ha nuHTepBase (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 nuddepennupyemas pynkuus y = f(x) 3ajana Ha UHTEpBaje
(a, b).

HM3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas pyHkuum y

VK-2.B.2




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

Otser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
byuxuum 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
yIaJeHUH 3TOM TOYKH N0 rpadguKy OT HA4Ya/1a KOOPAMHAT B
0€CKOHEYHOCTb.

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

JIJIsi 0TBETA HA ITOT BONMPOC MOKHO B3SITh HHTErpaJ
[ . = 5 2 2 5
J (5x° —2x" + ¥ )dx=—x*——x"+-x1+C
. 4 3 5
o

it -2 +5 -3T0 0nHo U3 pemennii npu 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.

OIIK-1.¥.1

21.

1. Borluucnaute HeonpeaenEéHHbII HHTETpa:

J (5x% —2x* + \.-"Fjdﬂ'

Ortser:

5 2 2 3
—x*—=—xX*+-x1+C
4 3 5

2. BBIUHCTUTH HEONPEIeIEHHBIA HHTETPAIT:

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

OTBeT:
35 3 1

VK-1.V.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. BbraucnauTs HeonpenenEHHbII UHTerpat:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTobl MHTETPUPOBAHUSA: METO/I BHECEHUS O] 3HaK nuddepeHnnana

Y METOJ1 3aMEHBI IEPEMEHHON NHTEIPUPOBAHHUS.

1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
VYkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

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

Au(pepeHnnana TaK U MeTO/ 3aMeHbI IIePpeMeHH O
HHTErPUPOBaHUS.

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

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

3. Bribepurte MeTo1 MHTETPUPOBAHUS U BHIUMCIUTE UHTETPAJL.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

R

J xsin(x® + 3)dx

VK-2.B.2
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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:

dx
J Vxcos?(Vx)
OTtBer:
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.

Samanue 1.

1) BLI‘II/ICJ'II/ITB, IMPUMCHUB MCTOA UHTCTPUPOBAHUS 11O 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 uudpoBbiM cpeacTtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pelieHusi JaHHOl 3amayu  otHocuTcsas Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJWYawilee O00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJ/ie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3aganue 2.
1) BrruucanTs, NpUMEHUB METOJT UHTETPUPOBAHHUS 110 YaCTSIM:
[(x +1)e*dx
Orser: (x +1)e* — e+ C
2) HasoBure kakoe-mM00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.
OTger:
K mudpoBbIiM cpeacTtBamM, KOTOpble MOI'YT ObITh NPUMEHEHBI JIsI
pemieHnsi aaHHOW 3amaum  otHocutcss Wolfram Mathematica-

YK-2.V.1
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nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHHEM.
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 uudpoBbiM cpeacrBamM, KOTOpble MOTYT ObITh NMPUMEHEHBI JIsI
pelieHusi JaHHOW 3amayu  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYainee 00JbmIOH Hadop
MaTteMaTu4yeckuX (GyHKUMHA B TOM YHCJIECHCTEMY KOMIbLIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.
3ananue 4.

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

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure Kakoe-n1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CcHYyiiTe Balll BHIOOP.

OtBet:
K uundpoBbiM cpeacrBamM, KOTOPbIe MOTYT ObITh IPUMEHEHBI LIS
peulenus 1aHHoM 3aaqaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00J1b110il Hadop
MaTeMaTH4YecKuX QyHKUMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPpMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3ananue 1.

1) BbluuciIUTE ONPEICICHHBIN HHTETPAT:

-

J ax

a0

OtBer: 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 o0ecnedeHMe, BKJKOYawinee 00JblIOH HaOop
MaTeMaTH4eCKUX (YHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOIl
ajareOppl, OPMEHTHPOBAHHYI0 HAa MOAT0OTOBKY MHTEPAKTHBHBIX

VK-2.V.3
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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
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.

3amanue 2.

1) BbluucinTe ONPEaCICHHbIA HHTETPAT:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHOW 3amayu  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKInee O00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4Hcie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3aganue 3.

1) BbluucCINTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) HazoBute kakoe-11u00 nuppoBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agayd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecmeyeHue, BKJOYallee 00ab1IOH HadOp
MaTeMaTH4YeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 4.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-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

Oteer: 0-1/4=-1/4
2) HazoBute kakoe-1n00 nuppoBoOe 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 4MCJ/Ie CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUHEHTHPOBAHHYI0 Ha NOArOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJICHUSIMH U BU3YaJIbHBIM CONPOBOXKICHUEM.

3aganue 5.

1) BblunciIuTE ONPEICICHHBIA HHTETPA:

1

[[eax

-1

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

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHHe, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajqredOpbl, OPUMEHTHPOBAHHYI0 HAa MOAT0TOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

25.

1. IlpounTerpupyiite TpPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtsBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( 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. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(x; V) Ha3bIBA€TCS HENPEPHIBHOM B TOUKE VK-1.3.2
My (x0;¥g)?
OtBer: @yukuusa = = f(x; V) Ha3bIBAeTC HeMPEPHIBHOM B TOUKe
M (45 Vg ), €M OHA ONpe/esieHa B 3TOM TOYKe H HEKOTOPOii ee
OKPECTHOCTH, MMeeT npenes [im f( M) W 3TOT mpeaes paBeH
M— M,
3HA4YeHUI0 PYHKIUM Z B TOUKe M
27. | Kakas u3 gopmyn cootBercTByeT auddepenmany GyHKmun y=<? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
o =z  Od=
1. Haiiaure yacTHbIE IPOU3BOAHBIE —— U — (DYHKIMH OIK-1.Y.1

dx By

sin(3+8x —7y)
- 2 — 37
cos(3+8x—Ty) -3|.2—J.'j_1". ]—s-z'niE—Bx—?_v131"'_1."'

|'2—x3_1.-'_']‘

Z

OTtBer:

—cos(3+8x—T7y)*7(2—x*y") +sin(3+ Bx— Ty)7x»*

2 *y)?
. 85 Bz
2. Haiinute 4acTHBIE TPOU3BOIHEIC e e GbyHKIIN
sin(3 + 2x — 5y)
= . L 7
2 —xy’
cos(3+2x—5y) -2|.2—.1'4_1". ]—sz’niE—Z.r—E_v14.1"1_1."'
Ortser: 3 7.2

[2—x"y")

—cos(3+2x—5y)+*5(2—x*y") +sin(3+ 2x— 5y)7x*y*

(2 —x*y")?




o =z  g=
3. Haiingure yacTHBIE IPOU3BOAHBIE b byHKIUH

sin(1l+4x — 3y)

z= —
3+ xey’
cos(i+4x—3y) 54|'3—x‘:}". ]‘5‘!‘?!':’.1.—41‘—3}':le}';
OTtBerT: P
[3+x"y" )
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"
(3 + )’

o dz A=
4. Haiigure 9acTHBIE IPOU3BOIHEIE b GyHKIUHA

_ sin(7 +4x —7y)

= 3,6
3 —xy
cos(7T+4x—Ty)+4(3—x" 9% )+ sin(7T+4x-7y)1325 5"
Orser: 3 612
|3 —x ¥ 1
—cos(7T+4x—7y) *7(3— X*y®) + sin(7 + 4x— 7Ty)6x’y°
(3 —x*y®)?

o =z =
5. Haiinure yacTHBIC MPOU3BOIHBIC .4 = byHKIIUN

sin(5 + 8x — 5y)
z= -

3 —x*y
cos(B+8x—5v)+8( S—x'}}'b |+ zin(5+8x—5y 14.1"1}'5

i3 _1_-1--1.5 :I¢

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

OTtBeT:

(3 — x*y®)?

29.

Brinucarts ycnoBue pu KOTOPOM BbIpayKEHUE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMU U(X,Y,Z).
Ortser: [laHHoe BbIpakeHue MpeacTaBisieT co00ii nupdepenunan pyHkuun
u(x,y,z), ecau: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X;
Q(X,y,z) - 370 yacTHasi npou3BoaHasA GyHKIUH U(X,Y,Z) MO Y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.

VYK-1.B.2

30.

Kakast Touka Ha3bpIBAETCS TOUKON MakcuMyMa QyHKIuu = = f(x; V]9

OtBer: Touka (X;;V,) HA3LIBAETCS TOYKON MaAKCHMyMa (pyHKIIHH
z= f(x;¥) , eciu cymecTByeT Takasi 0 - OKPECTHOCTh TOUKH
(x4: vy ) ¥ JJIs BeeX TOYeK (x; V), OTJIMYHBIX OT (X 3; Vy ), M3 O-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJHSIETCH HEPABEHCTBO:

flxy) < f(x0i %)

OIIK-1.3.1

31.

1. Haiitu npou3BoHyI0 GyHKIIUHA

flx,v) = (8+5x* +2y* — 7x*v*)* B rouxe K(1,1) mo

YK-2.V.1
OIIK-1.V.1




HaIpasJIeHHIo K Touke M (2,6)
-2256

OTBeT: —
V26

(5]

2. Haiitu npou3BOAHYIO QYHKIUU

fle,v) = (7—x%+2y77 — x7*v%)7 B rouke K(1,1) mo
HamnpasJeHuIo K Touke M (4,3)

-280
OtBeT: —

V13

3. Haiitu npou3BoaHyIO QYHKIUU

fle,v)=(7—2x+ 2y —x*v™1)* B rouke K(1,1) no
HanpasJeHuio K Touke M (5,2)

272

OrBer: —
V17

4. Haiitu pon3BOAHYIO QYHKITHUIO

T |

fle,y) = (11— 2x3 + 2y — xBy
HanpasIeHUIO K Touke M (5,6)
-1520

OTtBeT: ey

B Touke K(1,1) mo

)

5. Haiitu npousBoanyto GyHKIIUU

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

HampaBJeHHio K Touke M (2,3)

-380
OT1BeT: —
V5

32.

CdhopmynupyiiTe HEOOX0IUMOE YCIOBUE SIKCTPEMyMa
nudpepeHnupyeMoil pyHKIUM ABYX mepeMeHHbIX Z = f(x;v).
Otser: Eciin B Touke N(xy;V,) nuddepenuupyemas GpyHKuus

z = f(x; V) HMeeT 3KCTPeMyM, TO €€ YaCTHbIE MPOU3BOIHbIE B ITOH
Touke paBHbl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue

Ha3bIBACTCHA H606XOJII/[MI)IM YCI0BHMEM IKCTPEMYyMaA.

VK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AuddepeHnanbHbIM ypaBHEHUEM
MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro IMOPSAKA
Ha3bIBaeTCs ypaBHeHUe, cBs3bIBawowiee X, Y U Y. OHO MoxkeT ObITh
3aJ1aHO B OJAHOM U3 (popMm:
F(x,y,y') =0,

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

OIIK-1.3.1

34.

B kakom ciyuae dpyukiust y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
o01muM perienueM audepeHIaIbHOro YpaBHEHUS IepBoro nopsiaka?
OtBer: O0mMM penieHueM (00IIUM HHTETPAJIOM)
auddepeHINATBHOIO ypaBHEHUs MIEPBOI0 MOPSAAKA HA3BIBAETCS
¢yukuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJISIETCS pellleHHeM YpaBHEeHHUs pH J1100om nonyctumom C;

0) Ji1000e pemieHrne MOKeT ObITH MOJYYEHO U3 Heé NMPU HEKOTOPOM

3Ha4YeHUH NOCTOsTHHOM C.

OIIK-1.3.1




35.

SABnsiercst M GyHKIHS 2+ v —2x=C o6mum perieHuemM
nudpepeHnanbHOro ypapHeHus X+yy' = 1?

Ortser: [IndpepeHnupyst yKa3aHHYIO HesSIBHO 3aJaHHYI0 (GyHKIHIO
P+ yvi-—2x= C, mojryuaeM paBeHCTBO:2x + 2yvyv' — 2 =0, 710 ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C ABJAAETCS OOIIMM pelleHreM
auddepeHnAIBLHOTO YPABHEHUS .

YK-2.V.1

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHEHUH,
MpeACTaBICHHBIX HIKEe. HazoBuTe Kakoe-1mbo 1udpoBoe CpeacTBo,

KOTOPOEC MOXET OBITh MMPUMCHCHO JIA pCIICHUA HaHHOﬁ 3aJa4u.
1

OtBer: y =In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICcHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica

2. y' =2
- x
OrBer: ¥y =5In|x| + €
OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIE MOT'YT OBITH MPUMEHEHBI
JUISI pellleHUs] TAaHHOM 32124, OTHOCHTCS
Wolfram I\/I?thematica
¢

3. y =—

3x

OtBeT: y = % In|lx| +C

Oanum u3 III/I(])])OBBIX CpeacrTs, KOTOpPbIE MOT'YT ObITh NMPHUMCEHECHBI
AJIA pelIcHus JaHHOMI 3aJa4YM, OTHOCUTCHA

Wolfram Mathematica
7

4 'L:r" = _
C) .
OrBer: y =7 In|x| + €
Onauum 13 uHQPOBHIX CPEIACTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISE peleHust TaHHOM 321249, OTHOCHTCS

Wolfram Mathematica
3

5. v ==
- Es
OrBer: Yy =3 In|x| + C
OnHum u3 undpoBbIX CPeaCTB, KOTOPbIE MOT'YT ObITH IPHMMEHEHbI
JUIsI pelieHusl JaHHOM 3a1a4M, OTHOCUTCSI
Wolfram Mathematica

OrBer: Yy =9In|x| + €

OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBbI
JJIA pelIeHus nannoi«i 3adavuv, OTHOCHUTCH

Wolfram Mathematica

1. y' =2
y'==

OrBer: Yy =12In|x| + C

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




OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica
2. y' =2
C ) .
OtBer: ¥ = 31In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCSA
Wolfram Mathematica
3 '|.‘:|'|I = E
2 ) -
OtBer: ¥ = 17In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISl pellleHUs TaHHOM 3aa4M, OTHOCUTCS
Wolfram Mathematica
—

4, yv' =

X

OrBer: y =27In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lp]/IMeHeHbI
JUISl pelieHusl JAHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica.

37.

Pemnre 3amauy Komu npu HaganbHbix yenoBusx: Y(1)=2 , T.e. HaliguTe
YyacTHbIE perieHus quddepeHIranbHbIX ypaBHEHUH, IPEACTaBICHHBIX
HUXKE

3x

OtBer: y = 1 In|x| +2

Bl e

OrBer: ¥y =7 In|x| + 2

OtBer: ¥y =9 In|x| + 2
. 12
7. y = ?
OrBer: ¥y =121In|x| + 2

8. y' =2
b -

OtBer: ¥y =31In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥.3




9. y' =2
y' ==

OrBer: ¥y =17In|x| + 2
10.y' =X

X

OtBer: ¥y =27 In|x| + 2

38.

BhInMInmMTe HOMED O/ KOTOPBIM PACIIONOKEH P, JUISl KOTOPOTO HE
BBITIOJIHACTCA HCO6XO,Z[I/IMI>II71 IMPpHU3HAK CXOHHMOCTI/I?

N A
1) Din=1

n®+7
-

2) Ln=1gs

n® +4

3) E:m 5n”

":13n2—2

e RE43
4) Yt

n¥+1

OtBet: 3)

VK-1.3.1

39.

Kaxue nmpu3HaKu UCCIIEI0BaHMs HA CXOAUMOCTD TIPUMEHSIOT IS
YHCJIOBBIX PAAOB C IMOJIOKUTCIIBHBIMU yjieHaMu’?
a) mpusHak /lanamGepa

b) mpasumo Jlonurans
c) merox Kpamepa
d) nmpusnak Komm.

Ortser: a), d)

YK-2.3.1

40.

Ecnu psia cxoauTcesi, TO 4TO MOXKHO CKa3aTh 00 0011eM YJIeHe 3TOro
psana?

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

1 —+0a
HE00XO0IUMBIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTH, ecin
001IMii YJIEeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOIUTCH.

VK-2.3.1

41.

Ecnu oOuuii usneH psaa i, He CTPEMUTCS K HYIIO, YTO MOXKHO
YTBEPKJIaTh O CXOAUMOCTH psia?

Otger: Ecau psin cxoaurcsi, TO ero o01IMii YjieH i, CTPEMUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHNe Ha3bIBAeTCH

n—*oo
HEeO00XO0AMMbIM NMPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, ecjin
001U YJIeH 1, He CTPEMHUTCH K HYJII0, TO PsiJi PACXOAUTCS.

YK-2.V.1

42.

OOmwit uneH psiga 1, CTPEMHTCS K HYIO. J[ocTaToOuHO JI1 3TOTO AJIs
TOTO, YTOOBI YTBEPKAAaTh, UTO TAHHBIN P CXOAUTCS?

Otger: Ecau psin cxoaurcsi, TO ero o01IMii YieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTrBep:KAeHHe HA3bIBAeTCH

f1—+00
HEeO0X0AUMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJISIETCS
AOCTATOYHBIM JJIf1 TOT0, YTOOBI YTBEPKIAaTh, 4TO psiA cxoaurcs. T.e.
PSiI MOKET ObITh KaK CXOAAIIMMCS, TAK U PACXOASIIIIUMCS.

VK-1.B.2

43.

52
ca 5n

n=13,2_»

VK-1.B.2




HccnenoBaTh TaHHBIN s HA CXOAUMOCTh. BriOepuTe MeTo
HCCIIEOBAHUS U3 CIIUCKA:
a) HHTerpaibHbIii MPU3HAK CXOAMMOCTH

b) HeoOxoaumpblii MPU3HAK CXOAHUMOCTH
c) Ilpusnak Komun
d) Tlpusnak Jlamambepa

OtBet: P pacxoaurcsi, He BHIMOJIHSETCSH HEOOX0AUMBIii
npusHak — b)

- [1nr-5)2 -
44. 1. WccnenoBarh CXOAMMOCTD pAla 2o ) ———— YK-1.Y.2
ton¥2)3 YK-2.V.1
OTBeT: cX0auTCA
2. HccnenoBaTb CXOMMMOCTB psijia 2o %
lofl—a ;
OTBeT: cXoauTCH
wm (1n—3)2"
3. HUccnenoBath CXOAUMOCTD psijia 2o, _—“"t,
oft =& ;
OTBeT: CcX0aUTCA
4. VccnenoBarh CXOMMOCTb PAia 3 ———
n=1" 1on
OTtBeTt: pacxoaurcs
- (1n+334"
5. McenenoBarh CXOMMOCTD Psia 2o .1—;-“
(Im+4)5"
OTtBeTt: cxoaurcs
- (1n—5)32" -
45. 1) UccnenoBarb cXOaUMOCTb psia Yo, ——— YK-2.B.2
TS (bn+2)3"
OTBer: cxoaurcs
2) Kakoii npusHak Bel ncnonszoBainu. O00CHYHTE CBOW BBIOOP.
. ] Z
OtBer: npuMennM npusnak danaméepa. [ = lim =L = S Tk
ji—oo O
2\3<1, To psia cxoaurcs. [IpuzHak cpaBHenust u npusHak Kommu He
NMO3BOJIAAT OTBETHUTH HA BONPOC 3aJaHHS.
- (4n—5)" -
46. 1) HccnenoBarb CXOIUMOCTb PSia 2oy ——— OIIK-1.Y.1
i [(m+2)"
OTtBeT: pacxoaurcs
2) Kakoii npusHak Bel ucnosnb3oBainu. O60CHYHTE CBOit BHIOOD.
Otser: npumennm npusnak Koum. [ = 7/a, =4 , 1.K.4>1, T0 psix
cxoautcesi. HeoOxonumplii NpU3HAK, NPU3HAKH CPABHEHHUS U
Jamambepa He M0O3BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.
- (1n+3)34" -
47. 1) HccnenoBath CXOAMMOCTD PAfA 2. - - — YK-2.Y.3
(1n+4)5 VK-1.¥.2

YK-2.V.1




OTtBer: cxoauTcs
2) HazoBute kakoe-n00 nuppoBoOe 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 O00JbIIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajredpbl, OPUHEHTHPOBAHHYI0 Ha NOArOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJICHUSIMH U BU3YaJIbHBIM CONPOBOXKICHUEM.

48. | ITycTh JaH 3HAKOYEPEAYIOIMIACS Pl 2=y 1t,,. Eciu pag, OIIK-1.3.1
COCTaBJICHHBIN U3 a0COIMIOTHBIX BEJIMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKazaTh 0 3HaKouepenyromemcs psaae? Beioeprure BepHBIi OTBET.
a) Psgcxomurcs
b) Psix pacxoautcs
C) Psn cxoautcst aOCOTIOTHO
OTtBeT: C)
49. | Ecnu aOCOMIOTHBIC BETMYMHBI WICHOB 3HAKOYEPEAYIOIIEroCs psiaa OIIK-1.3.1
2-, U, YOBIBAIOT U OOIIMI YIeH psAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bbeibepute BEpHBI OTBET.
a) Psa cxomures
b) Psn pacxoxutcs
C) Psa cxoaurcst abOCOTIOTHO
OtBeT: a)
50. | Crenennbie psapl. UHTEpBAT U painyc CXOIUMOCTH. VK-1.¥.2
YK-2.3.1

1. Haiitu 0651aCcTh CXOIMMOCTH pPsiia

oa

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

Oreer: (—1;1)

2. Haiiti paamyc CXOAMMOCTH psijia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

OrBer: R=0,5

3. Haiiti paanyc cXOQuMOCTH psizia
Z(Sf‘l')” =1+4+5x+25x7 + -+ 57" 4 -
n=0

OtBer: R=0,2

4. Haiiti paguyc CXOIUMOCTH psijia



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)”(3x;|“_1 3x (3% | (-3

n+1 _?_ 3 T n+1 T
n=0

1
OTBeT: R = 3

5. O61acThIO CXOJAMMOCTH Psia

oa

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=0
Asnsiercs uarepsan (2; 4). Haiinure ero paanmyc cXOaMMOCTH.
OTtBet: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
yTBEPKAaTh 00 aOCOTIOTHOM CXOUMOCTH ATOTO Psijia B KaXKAOW U3 OIIK-1.3.1
TOYeK X, TAKHUX, uTo|x| < |x|?
Ortser: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a6COTIOTHO CXOIUTCH B KAXKIO0H TOUKe X, ISl KOTopoii |x| < [x,].
JTO yTBepsK/JAeHHe Ha3bIBAeTCsl TeopeMoil AdeJs.
52. VK-1.¥.2

1. Pasnoxuts MHorownen f(x) = —x* —10x° —30x —31 Bpax
Teinopa B OKpECTHOCTH TOYKH ¥ = —2
OTser:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

2. Paznoxuts MHOTOWIEH f(*) = —x* —2x% + 5x — 1 B pan

Teiliopa B OKpECTHOCTH TOUKH * = 1

OTBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pasnoxuth MEHOrowIeH flx) = —2x*+ 14x* —25x +12 3
psn Teiinopa B OKpECTHOCTH TOUKH X = 2
OTtBer:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3

4. Paznoxuts MHorowteH f(x) = —2x*—2x*+7x +13 Bpan
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1
OTtBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pazmoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsxn

Telinopa B OKpECTHOCTH TOYKH ¥ = —2

OTtBerT:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)°




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

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

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM nns KypCOBOTO IPOEKTHUPOBAHUS/BBHIOIHEHUS KypCOBOW pabOThI

Mpe/ICTaBIeHbI B Tabuie 17.

Tabmuna 17 — Ilepeyenn TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIHEHUS! KYPCOBOM pabOThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOTO POSKTHPOBAHNS/BBITIOTHEHUS
B KypCOBOH paboThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJid IMPOBCACHHUA HpOMe)I(yTOIIHOfI arrectaliuiu B BHUHAC TCCTUPOBAHHA

MpeACTaBICHBI B TaOnwuIe 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB AJIsl TECTOB

Ne
Kon
o [TpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB WH/INKATO
pa
i}
TurmoBoii BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.¥.1
. 3x*+2x—J3) 15
M e ) T
OTtBet: 3)
2. | Toukoit 1) 6 YK-1.Y.2
paspsiBa 2) 2
byHKIMH 3) 1
v xr—3 4) 4
) (_:(:—3],!';11_:( OTtBerT: 3)
SIBIISICTCS TOYKA
3. | [IpousBoaHas 1) 2x-4%In4 VK-2.V.1
byHKIUN 2) 2x-47H
y=x°-4% 3) x-4%(2+x)
paBHa 4) x-47(2 + xln4)
Otgert: 4)
4. | AGcmucca 1) 8 YK-1.V.2
IKCTpEeMyMa 2) 05
byHKIIUU 3) 1
v=8—-x"+x |4) -05
paBHa Otser: 2)
5. | Beramcure 1) ———+ VK-1.V.2
MHTETpa arerox
r dx 2) In|arctgx| +C
J (1+x2)arctgf?) — m.:g:x +C
1
4) arctgx v




OtBer: 1)

6. | Beruncaure 1) 0,5 (3-8x)°(-8) YK-2.V.1
MIPOU3BOAHYIO 2) 0,5 (3-8x)°5 (8) VK-1.V.2
byHKIIUN
y=(3-8x)°° 3) 0,8 (3-8x)%°(-8)

4) 0,5 (3-8x)°8 (-8)
OTtBer: 1)

7. | Beruucaure 1) v =25e>"1 YK-2.V.1
NPOU3BOJHYIO | 2) y = ¥
BTOPOTO 3) v =571
nopsiaKa 4) 25
GyHxuuHN Otser: 3)

y = g5¥1

8. | Ob6parHoit 1) v=x° OIIK-
(GyHKIHEH 11O 2) v= = 1.V.1
OTHOILEHHIO K .

3) y=Inx
- OtBet: 3)
SIBIISICTCS
byHKIMSA

9. | IlepBas 1) ckopocTh H3MeHeHHsI (PYyHKIHH OIIK-
MIPOU3BOHAS 2) wHampaieHue QyHKIUU 1.3.1
byHKIUN 3) mnpuparieHre QyHKIIUNA OIIK-
NIOKa3bIBACT: 4) npupamenue aprymenta GpyHKIUA 1.V.1

Otser: 1)
10.| Auddepennnan | 1) OTHOIICHUIO MpUpAIICHUs QYHKIUH K TPUPAIICHHIO OIlIK-
(byHKLINU paBeH aprymeHra 1.3.1
2) TPOU3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAICHUAES
apryMeHTa
3) mpou3BeleHNIO MPOU3BOIHOI HA MPUpAIllEeHHE
aprymeHra
4) mpupalIeHuIo apryMeHTa
Ortser: 3)

11.| Beruucnure 1) 1 YK-1.V.2
YHCIIO0 TOYEK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIIUU 4) 0
= x + 2| Orser: 3)

E [,1'—3);'(,1';'—4):

12.| Beruucnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-
 sin®3x 3) 3 1.V.1
lim — 4 1

Otser: 2)

13.| YpaBHenue 1) y=2x+4 OIIK-
KacaTeJIbHOM K | 2) v =4x + 3 1.V.1
rpaduxy 3) y=2x—5
byHKUIIH 4) y=3x—4




y=x%-2 Ortger: 4)
B €I'0 TOYKE C
abcuuccoit
Xo= 1 umeer BU
14.| Berunciure 1) 0 YK-1.Y.2
3HAUCHUE 2) -1
IIPOM3BOIHOM 3) 3
BTOPOTO 4) -4
IopsaKa Otsert: 4)
byHKIIUN
v =sin2x + 4x
B TOUKE x = —
15.| MHOXeCTBO 1) —lxsin3x —-cos3x +C OIlK-
MIEePBOOOPA3HBIX + 1 1.V.1
byHKIH 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3k3) 3xsin3x — 25053;{ +C
MMCCT BHAL 4) 3xsin3x + 9cos3x + C
Otger: 1) -
16.| Beruncaure 1) VK-2.V.1
UHTErpai
" dx
J xlnx 2)
3)
4)
2)
Otget: 3)
17.| Ecim 1) L’E* j“ VK-2.V.1
OIIPELIEIICHHOMY T
UHTETPAITY 2) 6 [TEE
rEd A ‘1 e+
—— f2 dt
Jl \."_X' T i,‘."_?{' 3) "ll Pe- IR
PUMEHHUTD 2 5ae
MOJICTAHOBKY 4) 6, a..2¢
x = tE, TO OH
IpUMeT BHJ OTtBert: 4)
18.| Temo aBmxkercss | 1) 6 OIIK-
TI0 3aKOHY 2) 4 1.3.1
S(t)=5t3+1, 3) 10 OIIK-
Torga ckopocts | 4) 15 1.V.1
B MOMEHT OTtBet: 4)
Bpemenu t=1
paBHa
19.| Vkaxute 1) Xu sinx YK-2.3.1
byHKIHN, 2) X utg2x




KOTOpBIE
SIBIISTFOTCSI
9KBHUBAJICHTHBI
MU 1ipu x — 0

3) X wu CcoS2X
4) XwuSin2x
OTtBer: 1)

20.| Kakoe u3 Hiwke | 1) oTHomIeHHE NpUpamieHust GyHKIIUU K IPUPAIICHUIO YK-2.3.1
NEPEYHCIICHHBIX | apryMeHTa
NPEUIOKEHUH | 2) OTHOIIEHUS (PYHKIMH K TPUPAIICHHIO apryMeHTa
olnpezesnser 3) oTHO1IEHKE TIpesiena GYHKIMU K apTyMEHTY
IPOU3BOIHYIO 4) mpeeJsi OTHOLIEHUsI IPUPaIIeHusT QYHKIHHA K
byHKIIUN NPHUPAIIEHUIO APTYMEHTA
(xorma OrtBert: 4)
npupaniecHue
aprymMeHTa
CTPEMHUTCS K
HYII0)?
2 cemecTp
1. | ITomHbIi 1) 2x yvdx + 3x2yidy VK-1.V.2
nudpepenuuan 2) 3x*y?dx+ 2x*ydy
byHKUIUM 3) 3xydx + 2x%ydy
z = x3y? 4) 2x*y*dx + 3x*ydy
PaBeH Ortser: 2)
2. | YkaxuTte 1) 7, L_ YK-2.V.1
CXOISLIHIACS o1
YKCIIOBOH psii 2) Zi= w
3) Tin=
49 I
Ortser: 2)
3. | Ykaxure 1) T2, = (x—2)" OTIK-
CTENEHHOM psif, 2) = n(x— 2)" 1.V.1
JUTSE KOTOPOTO S -
untepsai (0;2) 3) L=y (x— 1)
SABJISETCS 4) Xoo n(x+2)"
MHTEPBAIIOM OrtBer: 3)
CXOJINMOCTH.
4. | Ykaxute 1) 6 YK-1.V.2
YaCTHYIO 2) 6x)
[IPOU3BOIHYIO 3) 6x
no v oyskuuu | 4) 3x*
JABYX Otger: 4)
MIEPEMEHHBIX
z=3x%y
5. | Eciiu V- 5910 1) 2 OIlIK-
Ky0 co 2) 4 1.3.1
CTOPOHOI 3) 8 OIIK-
JUTHHBI 2 4) 16 1.V.1
eauHuel, Toraa | Oreer: 3)
UHTETpal

o e
J.[lv dl




paBeH

6. | HeoOxomumplii 1) 7, 3_‘? VYK-1.3.1
NIPU3HAK e
CXOJMMOCTH HE 2) X7 2
BBITIOJTHEH JUTS 3) T 5n’
paza =1 3;!2 :2

OTtBert: 3)

7. | Paccuuralite 1) Zcos(5x+ 2y) OIIK-
YaCTHYIO 2) —2sin(5x+ 2y) 1.3.1
IIPOU3BOJHYIO 3) cos(5x+ 2y) OIIK-
oz 4) (5x + 2)cos(5x + 2y) 1.V.1
5 OtBer: 2)
byHKIIUN
z = cos(5x + 2y

8. | Beruncamure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTErpaj 3) 05
[Fdy [Pdxe |4 01

Ortser: 3)

9. | Haiigure 1) [4,0) YK-2.V.1
o0acTh 2) (-3,0)
CXOLMMOCTH 3) (-2,0)
T (0 [

e OtBet: 1)

10.| Haiigure 1) 5 YK-2.V.1
3HaYCHHE 2) 2
¢ynkoum nByx | 3) 10
HepeMEHHBIX 4) 19
7z=2x-y+15 B OrtBert: 3)
touke A(-2,1)

11.| Haiigute 1) 2Zcos(Sx+ 2y) OIIK-
YaCTHYIO 2) —2cos(5x+ 2y) 1.3.1
MIPOU3BOIHYIO 3) cos(5x+ 2y) OIlIK-

z—‘: 4) (5x + 2)cos(5x + 2y) 1.V.1
KIIUU
;by=H sin(5x + 2y Orser: 1)

12.| Tana ¢pyHKIUS 1) 1+ 3x— ;Xf VK-1.¥.2

Flx) = e,

TOTJa TIEpPBbIE
TpH (OTJINYHbBIE
OT HYJIs) WeHa
paznokeHus
9TOM QYyHKIIUH
B psax Teisiopa

2) 1+ 3x+ 9x?
3) 1—3x+9x°
4) l—3x—;x:

Otgert: 4)




B OKPECTHOCTH
TOYKH ¥, = 0

UMCIOT BU/T
13.| [ToBTOpHBIi 1) 0 YK-1.3.2
UHTErpal 2) 1 VYK-1.V.2
3) 05
vlnf dx VI"; dy vlﬂ__ﬁl dq=4) -1
paseH Otger: 2)
14.| HeoOxomuMBbli 1) ¥= g OIIK-
IpH3HAK " -t "31‘? 1.3.1
CXOJUMOCTHU HE 2) Zp= 14 OIIK-
BBIIOJIHEH IS 3) I=,- 5 . 1.V.1
pina i3
4) Xiai o
Otser: 1
15.| Eciu V-510 1) 27 OIIK-
Ky0 co 2) 9 1.3.1
CTOPOHOI 3) 81 OIIK-
JUTAHBI 3 4) 16 1.V.1
eauHuIel, Torna | Oreer: 1)
UHTETrpal
f1f, av
paBeH
16.| Boruncnure 1) 0,2 YK-1.3.2
MOBTOPHBIN 2) 0,3
UHTErpaj 3) 0,25
[Fde [[Sdy |4 05
; Otgert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0nacTthb 2) (0,3)
CXOZIMMOCTH 3) (0,2)
P b
e Otger: 1)
18.| Borunciure 1)4,5 YK-1.3.1
UHTETpal 2) 0,75 OIIK-
Y 3)4 1.V.1
Otser: 2)
19.| YactHas 1) 6 OIIK-
MIPOM3BOTHAS 2) bxy 1.3.1
o ¥ pyakoun | 3) 6X OIlIK-
JBYX 4) 6x + 3x° 1.V.1
TEePEMEHHbIX Otser: 2)
z=3x"y
20.| 3nauenue 1) 15 YK-2.V.1
byukuuu 1Byx | 2) 20
HEPEMEHHBIX 3) -15
7=3x-2y+16 B 4) -20

touke A(1,2)

Otsert: 1)




paBHO

21. VYxaxure Tan audQepeHnnanbHoro ypaBHEHHs YK-2.3.1
(2x+ 1)y +y=x:
OTBeTHI:

1) VYpaBHeHue ¢ pa3IesIFOIMMUCS TIEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE

3) Vpasuenwue bepuyim

4) YpaBHeHHE B MOJHBIX AU PepeHnnanax

Otger: 2)
22. VYxkaxwure ob1ee pemenue 1udpepeHnaaTbHOro OIIK-
ypasuenns (2x + 1)dy + y*dx = 0: 1.V.1

1) y=2n[2x+ 1]+ C

2) v=In|2x +C|
2

8 ¥y= In|Zx+1|+C
4) y = 3In|x]|
OtBet: 3)
23. VYkaxure 4acTHOE pemeHue nuddepeHnaaTbHOro OIIK-
YpaBHEHUSA 1.3.1
v’ + 2y = 4, y/0BIETBOPAIOIIEE HAYAIBHOMY YCJIOBHIO OIIK-
y(0) =5: 1.V.1
1) y=4e ¥ +5
2) yv=4—x

3) y=3e 2" +2
4) y =2 42

Otser: 3)
24, Cpenu nepeuncieHHbIX U depeHIaIbHbIX YpaBHEHUN OIIK-
YK2KUATE YPAaBHEHUE C Pa3ACIIAIOLIIMMUCS IEPEMEHHBIMU: 1.3.1
1) (x*+y* + 2x)dx + 2xydy = 0 YK-2.3.1

2) (x*+y*)dx +2xydy =0
3) (xy*+x)dx+(x*y—y)dy=0
4) (x*+y)dx —xdy=0

OTtBet: 3)

CucreMa OIleHUBAaHUS TECTOBEIX 3aJIaHUIL:

1 Tun) 3agaHne KOMOMHHUPOBAHHOTO THIA C BHIOOPOM OJHOIO BEPHOTO OTBETa M3 YETHIPEX
MIPEIOKEHHBIX 1 000OCHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TpUBEICHBI KOHKPETHBIC AapryMEHTBhI, HCIOJb3yeMble NpH BbIOOpPe oTBeTa. IlonHoe
COBIIQZICHHEC C BepHI)IM OTBETOM OILICHUBACTCS 1 6aJ'IJ'IOM, HeBepHBIfI OTBCT UJIA €TI0 OTCYTCTBI/Ie —
0 6am10B.

2 tun) 3agaHue KOMOMHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHX BapUaHTOB OTBETa W3
MPEIJIOKEHHBIX U Pa3BEPHYTHIM O0OCHOBAHHWEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl UGPHI ¥ MPUBEIACHB KOHKPETHBIE apryMEHTHI, HCIIOJIb3YEMbIE TIPH BBIOOPE OTBETOB.



[TonHOE COBMajicHUE C BEPHBIM OTBETOM OLIEHMBAETCs 1 OayioM, €Ciy JOMYyLICHBI OIIUOKH HITH
OTBET OTCYTCTBYET — () O6asoB.

3 tun) 3azaHue 3aKpHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBUS CUUTACTCS BEPHBIM, €CIIH
YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3MLIMHU M3 OJHOTO CTOJIOIA BEPHO CONOCTABJICHBI C
HO3UIUSIMU ApYyroro crojbua). [lonHoe coBnaseHne ¢ BEpHBIM OTBETOM OLIEHUBAeTCst 1 Oaiiom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

4 tum) 3amaHue 3aKPHITOTO THUIIA HA YCTAHOBJICHUE MOCIICAOBATEIBHOCTH CUUTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCs IocienoBaTenbHOCTh nu¢p. [loaHoe coBmagenue ¢ BEpHBIM
OTBETOM OIIeHUBAeTCsI | GayuioM, €Ciiu JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYeT — () GaylioB.

5 tun) 3amaHue OTKPHITOTO THUIIA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM II0 COJCPKAHHIO W TMOJHOTE. [IpaBWJIBHBIA OTBET 3a 3aJaHue
OlLlcHUBaeTcs B 3 Oauia, eciii JOMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIH, HO HE
HOJHBIN - 1 6as, ecnu gomyieHo Oosiee 1 ommOKu \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX paboOT

Ne n/mn IlepeueHb KOHTPOIBHBIX PabOT

He npenycmotpeno

10.4. Metoauueckue  Marepuainbl,  ONPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOpPMUPOBAHMS KOMIIETCHIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK M IPOLEAYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTecTali 00y4aroIuXcs
I'VAIL

11. Meroauyeckue ykazaHus JJig 00y4YaromUXCs 0 OCBOCHUIO TUCITUTUTMHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Marepuania.

OCHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKeHHE ydeOHOro marepuana. HasnaueHue cOBpEeMEHHOUN JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JUCIUIUIMHBI, METOJ0B HAYYHOTO TIIO3HAHUS, HOBEUIINX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOTHSET METOI0JIOTHYECKYIO,
OpTaHU3AIMOHHYI0 W MHGOPMAITMOHHYI0 (YHKIUU. JIEKIHs pacKphIBaeT MOHSITHIHBINA armapar
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IENbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[IranupyeMsle pe3yabTaThl IIPH OCBOSHUH 00YYAIONIMMHUCS JIEKIMOHHOI0 MaTepHaa.

— TIONYyYEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWUW, YPOBEHBb
KOTOPBIX OIPEIEISIETCS EIEBOW YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TOTy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHE MNPOQECcCCHOHANBHO-IETIOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHON PabOTHI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONIMKAMIIINE TOIbL;

— Hay4HMThCS METOJAMYECKH 0OpabaThiBaTh MaTepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);




— TONy4YeHHE TOYHOTO TOHUMAHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.
JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS JEMOHCTpalMed ClaiioB U
UCIIOJIb30BAaHMEM pa3laTOYHOrO MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHCKYCCUH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIMHE.
CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:
— OrnpezaeneHuss MaTeMaTUHIECKUX TEPMHHOB.
—  @DopMyIMpPOBKA TEOPEMBI.
— JlokasarenbCTBO TEOPEMBI.
— HWnnroctpupyromiye npumMepsl.

11.2. Metoau4ieckue ykazaHUs UIsi OOYYAIOIMIUXCS TO TPOXOXKICHUIO MPAKTHUYECKUX
3aHITUH

[TpakTHdeckoe 3aHSATHE SIBISETCS OMHOW M3 OCHOBHBIX (DOpPM OpraHu3aluH y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHITOTHEHUN 00yUJaIOIUMUCS MO/l PYKOBOJCTBOM MPENO1aBaTeNs
KOMIUICKCa YYeOHBIX 33JaHUN C IEIbI0 YCBOCHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH JEATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS IS 00YYAIOIIETrOCs SIBISICTCS IPUBUTHE 00YJatOIIUMCS
YMEHUI U HABBIKOB MPAKTUYECKOU JEATEIbHOCTH MO U3y4aeMOU AUCIUIUIMHE.

[Tnaaupyemblie pe3yabTaThl MPYU OCBOCHUH 00YUYAIONIUMCS MPAKTUYCCKUX 3aHSITHIA:

— 3aKperuvieHue, yriayOJleHue, pacllupeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 3aJ1ay;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMHM HM3YYCHHsS KOHKPETHOW y4yeOHOMU
JUCIHILINHEL

— BBIPpAOOTKAa CMOCOOHOCTH JIOTHUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJTHEHHS 3aJaHHI;

— CBSI3aHHBIE C MOJYy4Y€HUEM HOBOW MH(MOpPMAIMU MyTeM CaMOCTOSITEIbHO BhIOPAHHBIX
obecrieueHre parmoOHAIbHOTO COYETaHUs KOJUICKTUBHON U MHAMBUIYabHON (hOpM 00yUeHuUs.

QyHKINY TPAKTUYECKUX 3aHATUN:

— ToO3HaBaTebHAas,

— pa3BHBalOIaf;

— BOCHUTATEILHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAOMIMMCS 3aJlaHUM IO MPAKTUYECKUM 3aHATHUSIM
MOAPAa3AeIAI0TCS Ha:

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIC C TEIbI0 3aKPEIUICHUS MW KOHKPETH3alluu
M3yYEHHOTO TEOPETUYECKOI0 MaTepuaa;

— aHaJUTUYECKHE, CTABSIINE CBOCH IEIBI0 TIOJYYeHHEe HOBOM MH(OpMAIUA HA OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOpPYECKHUE, MOJIXO/I0B K PEUICHUIO 3a/1au.

@opMBbI OpraHU3aALNH MPAKTHUYECKUX 3aHATUN:

- B HWHTEpAaKTUBHOW (¢opme (pemeHue CUTYyallMOHHBIX 3aJad, 3aHsITHS 110
MO/ICJIMPOBAHUIO PEATBHBIX YCIOBUM, TPYNIIOBBIE TUCKYCCHH);

- B HE WHTEPAKTUBHOU (opme (BBIMOJHEHUE YIPAKHEHUH, PEIICHUE TUIIOBBIX 3ajad,
pelIeHNe CUTYallMOHHBIX 33/1a4 U APYroe).

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTnueckue 3aHATHS HAYMHAKOTCS C 3alUCH B JKypHal  IpernojaBaTens
IPUCYTCTBYIOLINX CTYACHTOB. 3aTeM OOBSABISACTCA TEMa MPAKTUYECKUX 3aHATHH.

IIpenogaBaTens 4MTAaET YCIOBUE 3aladyd M IPEAJAraeT CTyIEHTaM CaMOCTOSATEIBHO
pEeLINTh 3a/ady, UCIOJb3ysl 3HaHUS, NOJyYEHHBIE CTYIEHTOM Ha JeKUuu. CTyneHT, KOTOpbIi




HEpBBIM PEIIWI 33/1a4y, BBI3BIBACTCS K JIOCKE. B ciydae ecim CTYAEHT MpPaBUIIBHO PEIIMT
3ajady, OH moiy4aer 5 6amioB. Eciu cTymeHT pemraeT 3amaqy ¢ MOMOIIBIO MPEMOIaBaTelsl, TO
nony4yaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OIECHKH CTYACHTOB (BKJIIOYas OIICHKY
MOCEIIAeMOCTH) TIepeBoaIATCsI B OOHYychl (kadecTBo) or 0 mo 5 OamnoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cymMMe 0aJuIoB B paMKaxX MOJIYJIbHO-PEUTHHIOBON CHCTEMBI.

CryneHTtaM BbIIaeTCS JOMAIlHEE 3aJaHWe B BHJIE 3ala4, KOTOpPbIE OHHU CHAIT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0Oy4arOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON padOThI, OOYUYAIOIIUIICS BBIOTHSIET paboTy 1Mo
3aJ]aHUI0 W TIPU METOJMYECKOM PYKOBOJICTBE MperojiaBaTelis, Ho 0e3 ero HermocpeJICTBEHHOTO
YYaCTHA.

s oOyyaromuxcsi 1Mo 3ao4Hod (opMe OOYYCHHs, CaMOCTOsITeNIbHAs paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporiiecce BBIMOIHEHHSI CAMOCTOSTEILHONW pabOThI, y 0Oydaromerocss GopMHUpyeTcs
nenecooOpasHoe MIaHupOBaHUE paboyuero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh yMEHUS
U HaBBIKM B YCBOCHUU W CHUCTEMAaTH3allMM MPUOOpPETACMBIX 3HAHWH, 00CCIIEYMBAET BBICOKUUN
YPOBEHb YCIEBAEMOCTH B TNIepUOJ OOyUYEHHs, IOMOTAaeT IIOJIyYUTh HABBIKA TTOBBIIICHHUS
popEeCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMHi,  HampaBJSIOMIMMH  CaMOCTOSITENIbHYIO — paboTty
00yYaroIIUXCs SBIISIOTCSL:

—  y4e0HO-METOINYECKUN MaTepHal 1o TUCIHILIIHHE;

11.4. Meroauueckue ykKazaHus JUIsl OOy4yaroIIMXCsl MO MPOXOXKICHHIO TEKYILIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IpPEAYCMAaTpUBAET KOHTPOJIb KadecTBa 3HAHUMU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCLUTUIMHBL.

B Tteuenue cemectpa B cucreme aucTtaHiMoHHOro ooyuenus I'YAII B ¢opme
TECTUPOBAHUS MPOBOJATCS JIBE IPOBEPOYHbIE pabOThl IO PpEHIeHUI0 3aJad M OAMH
TEOPETUYECKUI ONpoc (IepeueHb BOIPOCOB JUIsl TECTOB pa3MelieH B «baHke BONPOCOB» B
cucreMe AucTaHIMOHHOro oOyueHuss I'YAII), Ha mNpakTUYECKHX 3aHATUSAX MPOBOAATCA
IPOBEPOYHBIE PA0OTHI MO pa3jenaM Kypca B MMCbMEHHON (opMe, pacCuMTaHHbIE KaK Ha I1eJI0e
3aHsTHE, TaK U Ha €r0 4acTb.

Pe3ynbTarhl TEKylero KOHTPOJIS YCIEBAEMOCTH OYAYT YYUTHIBATHCA INPH MPOBEACHUU
IPOMEXYTOUHOU aTTecTaluu (IIPU UCIOIb30BAHUHU OATbHO-PEHTHHIOBOI CHUCTEMBI OLIEHUBAHMS,
KOKIBIA BUJ KOHTPOJS OILIGHHMBAaeTcCs B Oaiax, U3 KOTOPBIX (OPMUPYETCS HMTOTOBBIN
pe3ynbTar).

11.5. Meroauueckue yka3zaHUs Uil O0y4aroIuXcs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexxyrounass  arrectanust  oOyyaroIIMXCs — NpeAycMaTpuBaeT  OILCHMBAaHUE
MIPOMEKYTOUHBIX U OKOHYATEJbHBIX PE3yJIbTaTOB 00Y4YEeHHUs MO AUCHUIUIMHE. DK3aMeH — (opma
OLIEHKM 3HaHHH, MOJYYEHHBIX 00YYalOUIMMCS B MPOLECCe U3YUYECHUs BCEH TUCIMITIIMHBI UIIH €€
YacTH, HAaBBIKOB CaMOCTOSITENIbHOM pabOThl, CIIOCOOHOCTH MPUMEHSATh HX JUISl pelleHus
IIPAKTUYECKUX 3a/1a4. DK3aMEH, KaK IPaBUJIO, IIPOBOJUTCS B MEPHOJ SK3aMEHALIMOHHOM CECCUU
U 3aBepIIaeTCsl aTTECTAlMOHHOM OIIEHKOH «OTIIMYHO», «XOPOIIO», «YIOBIECTBOPUTEIBHO»,
«HEYAOBIETBOPUTEIBHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.
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