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AHHOTaIU

Hucunmmna «Martematuka. MaTeMaTHUeCKUH aHaAIU3» BXOAMT B 00Opa3oBaTEIbHYIO
IporpaMMy BBICIIEr0 00pa3oBaHUs — MPOrpaMMy OaxasiaBpHara 10 HaIpaBJICHUIO MOJATOTOBKH/
cnenuanbHocTH 09.03.04 «IIporpammuas uH>XeHepus» HampaBiaeHHocTH «lIpoexTupoBanue
IPOTPaMMHBIX cucTeM». Jluciuminaa peanusyercs kaenpoit «Nely.

JucuumnirHa HaneneHa Ha (GOPMUPOBAHME Y BBITYCKHUKA CJETYIOMUX KOMITETCHIIHIA:

VYK-1 «CnocobeH ocymecTBIsATh MOUCK, KPUTUUECKUN aHAIW3 U CUHTE3 MH(OpMAIUH,
IIPUMEHSTh CUCTEMHBIN MOAXO/ AJIsl PELIEHUS IOCTaBICHHBIX 3a1a9»

VYK-2 «CnocoGeH ompenensaTh Kpyr 3a1ad B paMKax IOCTABJICHHOM LeIW M BBHIOMpAThH
ONITUMAJIbHBIE CIIOCOOBI UX PEIICHUs, UCXO U3 JEHCTBYIOMIUX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYpPCOB U OIrpAaHUYEHUID)

OIIK-1 «CnocoOeH NpUMEHSTHh €CTECTBEHHOHAy4YHble W OOIIEWH)KCHEPHbIC 3HAHUS,
METO/Ibl MaTEMATUYECKOT0 aHAJIN3a U MOJEIUPOBAaHMSI, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO
UCCIIeIOBAaHMS B TPO(PECCUOHATBHON 1EATEIIEHOCTI

CopepxaHve  OUCLUIUIMHBI ~ OXBaTbIBA€T  KpPyr  BOIPOCOB,  CBSI3aHHBIX  C
midQepeHIManbHbBIM 1 HHTETPAIbHBIM HCYMCICHUEM, TEOpuell NpeaesoB W psSAOB U UX
IIPUMEHEHUEM.

[IperonaBanye TUCHMIUIMHBI TPEAyCMAaTpUBAET ClEAyIoue (opMbl oOpraHU3anuu
yueOHOro Tpolecca: JieKyuu, npaKkmuyeckue 3aHAMUsA, — CAMOCMOAMeNbHas — paboma
obyuarwe2ocs.

IIporpaMMoil IHUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOYHAsI aTTecTalus B hopMe 3K3aMeHa.

OOmast TpyZ0eMKOCTh OCBOCHMS IMCLUMUIUIMHBI COCTAaBIACT 7 3a4eTHBIX €IUHMIL, 252
qaca.

S3b1K 00y4YeHUs IO TUCITUTUINHE KPYCCKUH »



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIHUILIIHE
[enu npenogaBaHus AUCLUIIINHBI

— (¢opMHpOBaHUE Y CTYACHTOB MOHUMAHUSI POJIH MATEMAaTUKU B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKOHN eATeNbHOCTH B N30paHHON CIeUaIbHOCTH;

— (¢opMHpOBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYJIHPOBATH U peIIaTh
npodecCHOHANbHBIE 33/1a4M C HWCIOJb30BAHUMEM armapara MaTeMaTHYeCKOTO
aHaJIN3A..

1.2. JlucuumianHa BXOAUT B COCTAaB 005S3aTENIbHON YacTH 00pa30BaTeIbHON MPOrpaMMbl

BhICIIero obpazoBanus (nainee — OI1 BO).

1.3. TlepedeHb IIIaHUPYEMBIX PE3YIHTATOB OOYUYECHHUS MO TUCIUIUIMHE, COOTHECEHHBIX C

IUTAaHUPYEMBbIMU pe3yiabTaTramu ocBoeHus OI1 BO.

B pesynbrate M3ydeHUs AUCHUILTUHBI O0YYaroIIUiics MOJDKEH 00JIaAaTh CIEAYIONIMMU

KOMIIETEHIIUSIMU UM UX 4YacTsAMHU. KoMIEeTeHIIMM 1 MHAMKATOPBI UX JOCTH)KEHUS IIPUBEJICHBI B

1.1.

Tabimue 1.

Tabnuna 1 — IlepeyeHp KOMIETEHIMN M MHAMKATOPOB MX TOCTHIKECHUS

Kareropus (rpynna)

Kox u HaumenoBaunie

KOI[ 1 HAUMCHOBAHUC MHIHUKATOpPA

KOMIIETECHINH KOMIIETEHINH JOCTH)KEHUS] KOMIIETCHLIUU
VYK-1.3.2 3HaTh METOJIUKH CUCTEMHOTO
VYK-1 Cnocoben MOJIX0/1a JIsl PELIEHUS IOCTaBIEHHBIX
OCYIIECTBIISATh 3aja4
nouck, kpurndeckuii | YK-1.V.2 ymers ocylecTBisITh
aHaJN3 ¥ CUHTE3 KPUTHYECKHI aHAIU3 U CUHTE3
Y HUBCPCAIbHEIC uHpopManuu uH(pOpMAaINH, TTOJYyYeHHON U3 pa3HBIX
KOMIIETCHIIUU p ’ p ’ Y p
IPUMEHSTh MCTOYHUKOB, JUISl PEILICHHUS TOCTABICHHBIX
CUCTEMHBIN MOIXO0. 3a7a4
JUISL pELIEHUS VK-1.B.2 BnazeTh HaBBIKAMU CUCTEMHOI'O
MOCTABJICHHBIX 3a/1a4 | TIOJIX0/1a JJIsl pEIIEHUS TOCTaBICHHbIX
3ajau
VK-2.3.1 3HaTh BUJBI pECYPCOB U
OTPaHUYEHUS JUISl PEILICHHSI TOCTABICHHBIX
VYK-2 Cnocoben p p
OIIPENIEINIATh KPyT 3aat
Y VYK-2.V.1 ymeTs NpoBOAUTH aHAJIN3
3a7a4 B paMKax -
. MIOCTABJICHHOW 1eNu U (hOpMyTUPOBATh
MIOCTaBJICHHON 1IeNTN
3aJ]auu, KOTOpbIe HEOOXOIUMO PEIIHTh ISt
U BBIOMpAThH
€€ JIOCTHKEHUS
ONITUMAJIbHBIE
YHuBepcaabHbIE VYK-2.V¥.3 ymeTb BbIABUTATh
CIIOCOOBI X . .
KOMIIETEHINH aJIbTepHATHBHbBIC BAPUAHTHI JCHCTBUI C

pELIEeHNs], UCXOAS U3
JNEUCTBYIOIIUX
IIPaBOBBIX HOPM,
HUMEIOLIUXCS
peCypcoB U
OrpaHUYCHUN

[eJThI0 BRIOOpA ONMTUMAJIBHBIX CIIOCOO0B
peleHus 3a/1a4, B TOM YHUCIIE C TOMOIIIBIO
U(PPOBBIX CPENICTB

VK-2.B.2 BnazneTh HaBbIKaMH BbIOOpa
ONITUMAJILHOT'O CIIOCO0a peIIeH s 3a/1a4 ¢
YUETOM MMEIOLIUXCS YCIOBUH, PECYPCOB H
OrpaHUYCHUN

OobmenpodeccnoHanbHBIC
KOMIICTCHIINHU

OIIK-1 Cnocoben
PUMECHSTh
€CTECTBEHHOHAYYHBIC
1 O0ILENH)KEHEPHBIE
3HAHHMSI, METOIbI
MaTeMaTu4ecKOro
aHaIM3a 1
MOJICTTUPOBAHMSI,

OIIK-1.3.1 3HaTh OCHOBBI MATEMATHKH,
(U3HUKY, BBIYUCITUTEIILHON TEXHUKU U
MIPOrPaMMHUPOBAHUS

OIIK-1.V.1 ymeTs pemats cTaHAapTHBIE
npodeccroHaNbHBIC 3a/1a49H C
MIPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
OOIICHH)KEHEPHBIX 3HAHUN, METOJIOB
MaTEeMaTHYECKOT0 aHallu3a U




TEOPETUYECKOTO U MOJEIUPOBAHUS
skcniepuMmentanbHoro | OIIK-1.B.1 BnageTs HaBbIKaMu

HCCIIE0BaHUs B TEOPETUYECKOr0 U SKCIIEPUMEHTATILHOIO
npodeCCUOHATBHON | UCcCeIoBaHUS 00BEKTOB
JEeSATEIbHOCTH poeCCUOHATILHOM 1eATEIbHOCTH

2. Mecto nucuuiuivHsl B cTpykType Ol
JucuumninuHa HEe Oa3upyercs Ha 3HAHUSAX, pPaHEe MPHUOOPETEHHBIX CTYICHTAMH IPU
W3YYCHHUH B BBICIICH IIKOJIE KAKHUX -TMO0 JUCIIUILINH.
3HaHUs, TOJY4YCHHbIE MPU HM3YYCHHH MaTepuaia JaHHOW JUCHUIUIMHBI, MMEIOT Kak
CaMOCTOATEJIbHOE 3HAUYCHUE, TaK U UCIOJIb3YIOTCS IIPU U3YUYECHUH APYTUX AUCLUUIUIAH:
Marematuka. Teopust BEpOATHOCTEN U MaTEMAaTUYECKAs! CTATUCTUKA

3. OOBeM U TPYIOEMKOCTh JUCIIUILTAHBI
Jannpie 06 obmemM oObeMe AMCUUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOU
paboThI MO AUCIUILTUHE (M pacrpeaeseHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IpeACTaBIICHbI B
tabnue 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUILIIMHbI

Bun yueOHO# paboThI Bcero TpyAOCMKOCTE 10 ceMECTpaM
Nel Ne2
1 2 3 4
Oowan mpyooemkocmp OUCYUNTIUHDL, 7/ 952 4/ 144 3/ 108
3E/ ("ac)
U3 nux uacos npaxmuueckoii 0020mosKu
AyoumopHnuie 3anamus, BCero vac. 32 14 18
B TOM YHCIIE:
nekiuu (JI), (uac) 16 8 8
npaktuueckue/cemunapckue 3anarus (I13), 16 6 10
(gac)
naboparopubie padbotsl (JIP), (dac)
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (4ac) 18 9 9
Camocmoamenvnan paboma, Bcero (4ac) 202 121 81
Buo npomesicymounoit ammecmayuu: 3ader, OK3.
2K3.,
madd. 3ager, osk3amen (3auer, udd. 3auy, OK3.
Dk ) OK3.

IIpumeuanue: " kanauzaTcKuit sK3aMeH
4. CopeprkaHue JUCHUTUIUHBI
4.1. Pacnpenenenue TpyA0€MKOCTH JTUCHUIUIMHBI MO pa3/ieiaM U BUIaM 3aHITHIA.
Pa3nensl, TeMbl IUCHUTUIHHBI U UX TPYAOEMKOCTh PUBEICHBI B TAOIUIE 3.

Tabnuua 3 — Pa3nensl, TeMbl JUCHMIUIMHBL, UX TPYA0EMKOCTh

Paznensl, TeMbl AUCHUTIIHHBL Jewwm | 113 (C3) | JIP KII CPC
’ (gac) (gac) (gac) (ac) | (wac)
Cemectp 1

Pasznen 1. Teopus npezaeos 2 2 40
Paznen 2. luddepenuuansHoe ucuncieHue 3 2 40

Pazgen 3. UnterpanbHoe UCUUCICHUE 3 2 41
Uroro B cemecTpe 8 6 121

Cemectp 2
Pa3znen 4. @yHKIMN HECKOIBKUX MTEPEMEHHBIX ‘ 2 ‘ 4 ‘ ‘ ‘ 30




Pasnen 5. KpaTnble u KpUBONIMHENHBIC HHTETPAIb] 3 3 30
Paznen 6. Panpt 3 3 21
Hroro B cemectpe: 8 10 81
Hroro 16 16 0 0 202

IIpakTueckass MOATOTOBKA  3aKJIOYAETCI B  HENOCPEACTBEHHOM  BBIIIOJHEHUHU
O0y4aroIMMHUCS ~ OINpPENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymien
poeCCUOHATTLHOMN 1EATEIbHOCTHIO.

4.2. CopaepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHH.
Conep:kanue pa3fesioB M TeM JICKIIMOHHBIX 3aHATUN TIPUBEICHO B Ta0uIie 4.

Tabnuua 4 — CozmeprkaHue pa3ieioB U TEM JIGKLIMOHHOTO LIUKJIA
Howmep paznena Ha3Banue u conepkanue pa3ienoB U TEM JIEKIIMOHHBIX 3aHATUI

Tema 1.1. OcHOBHBIE 35IeMeHTapHble QYHKIMH. YUCIOBBIE MHOXKECTBA.
Tema 1.2. Ilpenen ¢pyHKINU IPU HEOTPAHUICHHOM POCTE apTryMEHTA.

1 TeopeMsl 0 npezenax.

Tema 1.3. Ilpenen ¢ynkuum B Touke. HempepbhlBHOCTH. 3ameuaTebHBIE
MpeaeIibl

Tewma 2.1. Onpenenenue npousBoaHoi. Ee reomerpuueckuii u
MEXaHHYECKUU CMBICT. Tabiuiia mpou3BOIHBIX, YacTh |

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponszBoaHas cioxxHOU
¢byHKUMHU, Tpon3BoAHas oOpaTHOU ¢yHKuMU. Tabmuia npon3BOAHBIX,
4acTh 2

2 Tewma 2.3. IIpou3BoaHbBIE BRICHIUX MOPSAKOB. TeopeMsbl 0
muddepeHIUpyeMbIX QYHKIHUSX.
Tema 2.4. IIpaBuino Jlonurans. @opmyina Teitnopa.

Tema 2.5. Iuddepenunan ¢pynxkuun nepsoro nopsiaka. Auddepenunanst
BBICIINX TOPSIJIKOB.
Tewma 2.6. UccrnenoBanne GyHKIUN C TOMOIIBIO TPOU3BOTHBIX

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpai. CpoiicTa
HEOIPEeICIEHHOT0 HHTErpaa

Tewma 3.2. Tabauma uaTerpanoB. MeTo 3aHECEHHS IO/ 3HAK
muddepennmana. Meron 3aMeHbI IEPEMEHHOM HHTETPUPOBAHUS

Tema 3.3. UnTerpupoBanue no yactsaM. MIHTerpupoBanue panuoHaIbHbIX
BBIPAXKCHUI
Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKHUX BBIPAKEHUM

Tema 3.5. Onpenenennslii uurerpan. OnpenencHue U CBONCTBA.

Tema 3.6. nTerpan ¢ nepemeHHbIM BepXHUM IpenenoM. Dopmyna
Hrerorona- Jleiitbaumna

Tema 3.7. HecoOGcTBEHHBIEC HHTETPAIIBI

Tema 3.8. IIpunosxeHus onpeaeneHHOro HHTerpana

Tema 4.1 @yHKIMS HECKOIBKUX NepeMEHHBIX. OCHOBHBIE ITOHSTHSIL.
HenpepsIBHOCTS.

Tema 4.2. luddepenunpoBanme GyHKIHMN HECKOIBKUX MEPEMEHHBIX.

(Yactusie npousBoaubie. Iuddepennuan. [IpouzBoanas cnoxxHon




¢yHkuuu. YactHble TPOU3BOJHBIE BHICIINX MOpsaKoB. @opmyina Teiinopa)

Tema 4.3. MccnenoBanne (yHKIIMHA HECKOJIBKUX MEPEMEHHBIX.

Tema 5.1. JIBoiiHo# nHTerpan. TpoiiHOW HHTErpal

5 Tema 5.2. TpoiiHoli uHTErpa

Tema 5.3. KpuBonuHeiiHbIe HHTETPAJIBI

Tema 6.1. Hucnossie psiasl. OCHOBHBIE onipeeneHus. Pssl ¢
NOJIOKUTETbHBIMH WwieHamHu. [Ipusnaku lanamOepa u Ko

npusHak Komm.

Tema 6.2. HeoOxonumbiii npusHak. [Ipu3znaku cpaBHeHus. MIHTerpanbHbIi

CoiicTBa abcomoTHO cxoaammxcs psaaos. [lpusnak Jleitouuma

Tema 6.3. 3HakoniepeMeHHbIE psiibl. AOCONIIOTHAS U YCIOBHASI CXOAUMOCTH

Tema 6.4. ®ynkumonanbHeie psiabl. O61acTh cxonumoctu. PaBHOMepHast
cxoaumocTh. CteneHHble paapl. MHTEpBal cXOAMMOCTH

Tema 6.5. CBolicTBa CXOASIINXCS CTETICHHBIX PSIIOB

Tema 6.6. Paasl Teitnnopa u Maknopena

Tema 6.7. Psag @ypbe nepuoandeckoit GyHKIUU

Tema 6.8. Psg @ypbe yeTHOM 1 HEUeTHOH PyHKITUH

4.3. Ilpaktuueckue (CeMHUHAPCKUE) 3aHATUS
TeMbl IpaKTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb ITPUBECHBI B TAOIUIIE 5.

Tabnuma 5 — [IpakTHdeckue 3aHITHS U UX TPYJOEMKOCTh

Ne
o/

TeMBbI IpakTUYECKUX
3aHATUN

DOpMBI IPAKTUYECKUX
3aHATUN

Tpynoem
-KOCTb,
(dac)

N3 Hux
npaKkTuye
CKOM
IIOJITOTOB
KM, (4ac)

Ne
pasznerna
JIACIIUII-

JIMHBI

Cemectp 1

IIpeneinsr
paIMoHaIbHBIX
BBIpaKCHUH Ha
OCCKOHEYHOCTH U B
TOUKE.
OKBHUBaJICHTHBIE
OCCKOHEYHO Malble.
Ywcrio e.

Pemenue 3amau

IIpousBoaHsIe.
[IpaBuna
muddepeHIrpoBaHUsL
IIpou3sBoHast CI0KHON
¢yukuuu. Tabnuunoe
UHTETPUPOBAHUE

Pemenue 3amau

Buecenue oy 3HaK
muddepenmnmana

Pemenue 3amau

3aMeHa IepeMEHHOM.
WNHTterpuposanue 1o
4acTIM

Pemenue 3amau




WNHurerpuposanue
palOHaIbHBIX
byHKIMI

Pemenue 3amau

2 cemecTp

YacTHbIE IPOU3BOJHEIE.

YacTHbIE IPOU3BOJHBIC
BBICHIUX ITOPSAIKOB.
OkerpeMyM QyHKIHH
HECKOJIbKUX
IIEPEMEHHBIX.

Pemenue 3agau

JIBOMHBIE MHTETPAJIbI

Pemenue 3amau

10

Panei ¢
10JIO)KUTEIbHBIMU
wieHamu. [Ipusnaku
Hanambepa u Komm.
3HaKonepeMeHHbIE
psasl. HeoOxoaumblit
IIPU3HAK U IPU3HAKU
cpaBHeHUsA. CTeIeHHbIE
psIBI

Pemenue 3amau

11

Panwr Teitnopa u
Maknopena. Psnbl
Dypse.

Pemenue 3agau

Bcero: 16

4.4. JlaGopaTopHbIE 3aHATHU
Tembl 1a00PaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh IIPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JlabopaTtopHble 3aHATHSI U MX TPYJIOEMKOCTb

Ne
/o

HaumenoBanue 1abopaTopHbIX paboT

TpynoemMkocCTs,

(dac)

N3 Hux Ne
IIPAaKTUYECKOU | pas3zeina
MIOATOTOBKH, | JUCLUII
(dac) JIMHBI

Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO

Bcero

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buzsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPHUBEICHBI B Ta0uIe 7.

Tabnua 7 — Bunsl caMoCTOSTENHHON pabOTHI M €€ TPYAO0EMKOCTh

4.5. KypcoBoe mpoeKTUpOBaHKE/ BBHITIOTHEHUE KYPCOBOW PabOTHI
Y4eOHBIM IIaHOM HE TIPEyCMOTPEHO

Bun camocrositensHOM paboTh

Bcero,
Jac

Cemectp 1, yac

Cemectp 2, yac




1 2 3 4
N3y4enne TeopeTuueckoro Marepuaina
qucturnael (TO) 4 2 20
KypcoBoe npoekxtuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonuenue pedepata (P)
[ToaroToBka K TEKyLemMy KOHTPOJIIO
ycneBaemoctu (TKY) 45 2 20
Jlomamuee 3ananue (/13) 30 20 10
Konrtponsnsie padboTs! 3a04ankoB (KP3) 36 20 16
IToaroroBka K mpoOMeXyTOYHOMN
atrectaiuu (I1A) 46 31 15

Beero: | 202 121 81

5. IlepeueHnb yueOHO-METOIMYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIPHON pabOThI 00YUYAIONINXCS MO TUCITUTLINHE (MOIYIIIO)
Y4eOHO-METOAMYECKUE MAaTepHalbl ISl CAMOCTOSTEIBHON paboThl OOYYArOIIMXCS YKa3aHbI B
ma. 7-11.

6. IlepedeHp MeyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHHMA
[TepedyeHpb nevaTHBIX U 3JEKTPOHHBIX Y4eOHBIX U3IaHUH MTPUBEICH B TaOIHIIE 8.
Tabnuua 8— [lepeyeHb MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX U3AAHUI

Mudp/ bubnuorpaduyeckas ccpuika KonnuectBo
URL anpec JK3EMILISIPOB B
o6ubnmoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
517 [Muckynos H. C. luddepennuansnoe u 159
1134 MHTErpajbHOE ucuncaeHus: yueouuk: B2 1., T. 1./
H. C. IluckyHnos. - CI16.: Mudpwun, - 1996. - 416 c.
517 [MuckynoB H.C. luddepenunansnoe n 145
1134 MHTETpajbHOE HCUHCIIeHue: yueOHoe mocodue. T. 2 /
H. C. [Tuckynos. - U3a. crep. - M.: UnTerpan-IIpecc,
1998. - 544 c.
517 [Muckynos H. C. luddepennuansnoe u 237
1134 MHTETpajbHOE ucunciaenus: B 2 T.: yuebHoe mocobue
U1 cTyieHToB BTy30B M.: MHTterpan-Ilpecc, 2004 -
-2004. -415c.
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Ilepeuenn

TGHCKOMMyHHKaHHOHHOfI CCTHU

7. IlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «IHTepHeT»
UH(POPMALIMOHHO-
HEOOXOIUMBIX JIJII OCBOCHMS JTUCIUILIMHBI

JJIEKTPOHHBIX 00pa30BaTEeNbHBIX
«nTepuer,

pecypcoB

npuBe/eH B Tabauue 9.

Tabmuuma 9 -—

TEJIEKOMMYHUKAMOHHOU ceTu «HTepHeT»

[lepeyeHb ANEKTPOHHBIX OO0pPa30BATEIbHBIX PECYPCOB HH(POPMALMOHHO-

URL anpec

HaunmenoBaunue

http://www.math-net.ru

OOuepoccuiickuii MaTeMaTUYeCKHid TOpTal

http://mathhelpplanet.com/

Marematuueckuii popym Math Help Planet

http://e.lanbook.com/view

9BbC «Jlaup»

8.1. IlepeueHpr TpOrpaMMHOro OOECIEUEHHsI, HCIOJb3YEeMOr0 MpPU OCYIIECTBICHUH

8. IlepeueHb MH(MOPMAITMOHHBIX TEXHOJIOTHI

00pa3oBaTeNBHOr0 MPOIIecca 10 TUCIHUITIHHE.
[TepedeHpb UCTIONB3yEeMOTr0 IPOrpaMMHOT0 obecrieueH s rnpeacTasieH B Tadauie 10.

Tabnuna 10— Ilepedyens mporpaMMHOT0 00eCTIeYCHHS

Ne ii/mm HanmeHnoBanune
1. Microsoft Windows
2. Microsoft Office
3. MathType
4. Wolfram Mathematica




8.2. [lepeuenn UH(GOPMAIIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEeMBIX npu
OCYIIECTBIICHUHN 00Pa30BaTEIHHOIO MPOIECcca MO AUCIUTIINHE

[lepeuens WCTONB3yeMBIX HMH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabmmuie 11.

Tabnuua 11— Ilepedens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBauue

9BbC «Jlaup»

9. MarepuanpHO-TeXHUYECKas O6a3a
CoctaB MaTepHambHO-TEXHMYECKON  0a3bl, HEOOXOAMMOW [UIsl  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo JUCIUILINHE, TPECTaBlIeH B Tabmuiel2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON 4acCTH Howmep aynuropun
n/m MaTepHaTbHO-TEXHIUECKON 0a3bl (TIpu HEOOXOMMOCTH )

JlekunoHHas ay1uTOpHUst

2 | AynuTopus 1S NIpaKTUYECKUX 3aHATHH

10. Ouenounsle cpeacTBa s NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OLIEHOYHBIX CpPEICTBIUIA IIPOBEAEHUS INPOMEKYTOYHOW aTTecTaluu
oOydaromuxcs Mo JUCHUIUTHHE IPUBEACH B Tabnuie 13.
Tabnuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEJICHHSI TPOMEKYTOUHOM aTTeCTaIH
Bun npomexyToO4HOU aTrTecTalnuu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crncox BONpoCoOB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpHUTEpHEB OLECHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00y4alomuMucs MpUMEHseTcsl S5-0ajulbHasi IMIKajla OLEHKU Cc(HOpMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeseHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOIB30BATHCA
100-6amipHasi  mKama — MOAYJIbHO-PEHTHHTOBOM  CHCTeMBl ~ YHHBEpPCHTETa,  IpaBUIIa
HCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIMM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurepuu o1eHKH YpoBHSI CQOPMHUPOBAHHOCTH KOMIETEHIIUI

Or1eHKa KOMITETEHITHI

XapakTeprcTrka c(hOpMHUPOBAHHBIX KOMITETCHITNN
5-0ayuIbHAs IIKaIa P P (op

— o0yuaronuiicss TayOOKO M BCECTOPOHHE YCBOWJI MMPOTPAMMHBII
Marepuan;

— YBEPEHHO, JIOTUYHO, MTOCIEN0BATEIBHO U TPAMOTHO €0 U3J1aracT;

— ONHpasACh Ha 3HAHUS OCHOBHOM W JIOMOJIHUTEIBLHOW JUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYUYHBIE MOJOKEHHUS C MPAKTHUYECKOM
NEeSATEeIbHOCTBIO HAITPaBICHUS;

— yMeJ0 000CHOBBIBAET M apTYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIelaeT BBIBOJBI U 0000IICHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIUATH3UPOBAHHBIX TOHATHH.

«OTJIMYHO»»
<«GavyTCHO»




OueHka KOMIIETEHIIMH X .
S o ILnas LKA apaKTepUCTHKa CPOPMHUPOBAHHBIX KOMITETEHIIHIA
— 00y4arouiics TBEpI0 YCBOUI MPOTrPaMMHBINA MaTepHall, TPaMOTHO U
[0 CyIIECTBY H3JIara€T €ro, OIUpasChb Ha 3HAHUS OCHOBHOMU
JUTEPaTyphl,
(XOpOIIO — HE JIONYCKAaeT CYLECTBEHHBIX HETOUHOCTEM; 3
GATTCHOY — YBSI3bIBAET YCBOCHHBIE 3HAHUS C IPAKTHUECKON JAEATEIbHOCTBHIO
HaIpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE IIOJIOKEHUS;
— JIenaeT BBIBOJBI U 0000IICHHUS;
— BIAJCET CUCTEMOMU CIIELIMAIN3UPOBAHHBIX TIOHITHUM.
— 00y4aroLuiics yCBOMIJI TOJBKO OCHOBHOM MpPOrpaMMHBIN MaTepual,
[0 CYLIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTyphl,
— JIOITyCKaeT HeCYIIEeCTBEHHbIE OIIMOKH U HETOYHOCTH;
«yJOBJIETBOPUTEIIBHO .
GATTOHOY — UCTIBITBIBAET 3aTPYJHEHUS B IPAKTUUYECKOM IPUMEHEHUU 3HAHUI
HaIpaBJICHUS;
— c1a00 apryMEeHTHPYET Hay4YHbIE MTOJIOKEHHS,
— 3aTpyaHseTcs B GOPMYIMPOBAHUH BHIBOJIOB U 0000IICHNUH;
— YaCTUYHO BJIAJICE€T CUCTEMOM CIIeMaIN3UPOBAHHBIX NOHITHH.
— oOyyJaroniics He YCBOWJ 3HAYUTEIBHOM YacTH MPOrpPaMMHOIO
MaTepHana;
— JIOTIyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpH
«HEYOBJIETBOPUTEIIBHO» .
«HE 3AUTCHOY paccMOTpeHHH pobJieM B KOHKPETHOM HalpaBJICHUY; 3
— UCTIBITBIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUM 3HAHMI;
— HE MOXXET apryMEHTHPOBATh HAYYHbIE MOJIOKEHUS;
— He (opMyIHPYET BHIBOJOB U O0OOIICHHIA.
10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIM UHbIE MaTEpPHAIIBI.
Bomnpocs! (3agaun) As 9K3aMeHa IpeIcTaBiIeHbl B Tabaume 15.
Tabnuma 15 — Bompocs! (3agaun) 11 3K3aMeHa
Ne Konx
Ilepeuens BonpocoB (3a1a4) A DK3aMeHa
/o MHAMKATOpa
Cemectp Nel
1. | [Ipenen ¢pynkiwn. Beraucnenue npeaenos. YK-1.V¥.2

1. Borauciuts npegen lim
2. Bpruucnuth npezgen }(i_l}l =
3. Beruucauts npeaen
4. Bpraucauth npeaen _Lil]% -
5. Beruucauts npeaen lim -
6. Beruucmuts npesen lim
7. Beraucnuth npexen lim

8. Bpruncauts npenen lin% >
pra

3x2-5x-2

X—00 x2+2x-8

2x%2-4x—6
3 2x“—-7x+3
. 3x%-4x-4
lim ———
Xx—00 2X“—3x-2
—-xZ+x+6
X“—5x-3
x3-2x2-x+2
Xx—oo 3XZ-7x+2
2x%2+5x+2
x——2 —X2+2x+8

x%4+2x2-7x+4

x—oo 2x2+5x-12

3x2-5x-2
X“+2x—-8




% —6xZ+9x—4
9. BrIyuciIuTh nmpeaci llnl

X—oo XZ—7x+12
2_4x—4

3x
10. Boruvcnuts npeaen llm Ee—

Kakue u3 npeacTaBiIeHHBIX HUXKE MTPEIEIOB MOTYT ObITh BBIYHCIICHBI
METOIOM JIeJICHUS Ha OOJIBIIYIO CTENIEHb IEPEMEHHBIX ?

lim 3x2-5x
a) x—0 x242x

—4x-6
b) lim 2 —2%° —
x—3 2x%-7x+3

lim 3x2-4x—4
c) X—00 7}\2 3}\

-x24x+6
d) lim

x—3 2x2-5x-3

li x3-2x2-x+2
lm—
e) X—00 3X2 7x+2

VK-1.B.2

Kakas ¢yHKIMs Ha3bIBae€TCSl HETIPEPHIBHOM B TOUKE Xo?

OIIK-1.3.1

YeMy paBHa CyMMa KOHEYHOT'O YMClIa OECKOHEUHO MaJIbIX (PYHKIIN?

OIIK-1.3.1

Teno aBuKeTCs 1O 3aK0HY s(f) = 5¢° +1. UeMy paBHa CKOPOCTh V(1) B
MOMEHT BpeMeHH ¢ = 1? 3anuimmre HoMep BEPHOIO OTBETA.

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

OIIK-1.3.1
OIIK-1.V.1

1) BblumcauTe IPOM3BOAHYIO0 QYHKIUU YV = x 2 + 4%

2) Bepno nu ytBepxkaenue: «IIponzBogHas cyMMBbl IByX
muddepeHrpyeMbIx QyHKIUH paBHa CyMMe POU3BOIHBIX ITHX
¢byHkuuity. OTBET apryMeHTHPYHTE.

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

1) Bbrumciute npou3BoaHyro GyHKum y = x2 - 4%

2) Bepno nu yrBepxaenue: «lIponszBoaHas npousBeacHUs IBYX
muddepeHupyeMbIx QyHKIIUI paBHa TPOU3BEICHUIO TPOU3BOIHBIX
TUX QyHKIMi». OTBET apryMeHTUPYHITE.

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

Haiinute popmyiy ¢ ommOKkoil. ApryMeHTHpYHTE CBOM OTBET.

(Cu(x)=Cu'(x)

OIIK-1.V.1




2. (u(x)rv(x))'=u'(x)=v'(x)
3. (u(x)-v(x))=u'(x)-+Vv'(x)

ulx), ;  ulx)vlx)-ulx)vi(x)
=) =

v(x)! v2(x)

[TpaBuna quddepennmponanus. [IponsBoaHas CI0KHON HYHKIHH.
3ananue 1.
1) HaiimuTe npon3BoaHy0 (PyHKIIUH

y = 5cos(7 + 8x) + 7x — 8
2) HazoBure kakoe-1100 1udppoBoe CpeacTBO, IPUMEHUMOE JIJIs
pemeHust naHHoi 3anaun. OOOCHyi#iTe Ball BIOOP.

3amanue 2.

1) HaiimuTe nmpon3BoaHYO0 (PyHKITUH
y = 5cos(5 + 2x) * In(5x — 2)

2) HazoBure kakoe-1100 1udppoBoe CpeacTBO, IPUMEHUMOE JIJIs
penieHus qaHHoi 3agaun. OO0CHYyMiTe Ball BEIOOP.

3ananue 3.
1) HaiimuTe npon3BoaHy0 (pyHKITUH
—6tg(7 + 4x)
 In(7x—4)
2) HazoBure kakoe-1100 1udppoBoe CpeacTBO, IPUMEHUMOE JIJIs
pemeHust JaHHoi 3anaun. OOoCHyi#iTe Ball BIOOP.

3aganue 4.
1) HaiinuTe npon3BoaHYO0 (PyHKITUH
y =42 — 6sin(7 + 4x)
2) HazoBure kakoe-1100 1udppoBoe CpeacTBO, IPUMEHUMOE JIJIs
penieHus qaHHoi 3agaun. OO0CHYyIiTE Ball BEIOOP.

3anaHue 5.
1) HaiimuTe npon3BoaHy0 (PyHKITUH
y = 5 cos(3 + 4x) + log,(3x — 4)
2) HazoBure xakoe-1100 1udppoBoe CpeacTBO, IPUMEHUMOE JIJIs
pemeHust JaHHO 3anaun. OOOCHyi#iTe Ball BBIOOP.

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

10.

[TpoBepwTe SABISIETCS U BBIPAXKECHUE
- -« (=24)cos(7 + 4x)

2,/2—6sin(7+4x]

NPOU3BOIHON QyHKIMHK y = /2 — 6sin(7 + 4x) ? OTBeT 060CHYiiTE.

OIIK-1.B.1




11.

3anuumTe ypaBHEHUE KacaTelbHOU K rpaduky pyHKimu y=x> - 2
B €TI0 TOYKe ¢ abcuuccoii xo= 1

OIIK-1.V.1

12.

B Kkakoii Touke ypaBHEHUE KacaTeIbHOU K rpaguky QyHKImu y=x> -2
UMeeT BUJI y=3x-4

3amada MOXeT OBITh perieHa IByMs cnocobamu. O6ocHylTe 00a
crioco0a perieHusl.

OIIK-1.B.1

13.

[Tycth B TOUKe (X0, Yo) MepeceKaroTcs B¢ KpuBbie y=f(x) u y=g(x). O6e
¢bynkuun y=f(x) u y=g(X) ©MeroT Npou3BOJHBIE B TOUKE (X0, yo). UeMy
paBeH yroj MeXAy KpUBBIMH?

VK-1.3.3

14.

[TycTh monoxeHne TOUKkH npu e€ IBMKEeHNH 3a1aétest GpyHkuein S=S(t),
rzae t — Bpems. Yemy paBHaA CKOpOCTh TOUKH? BeInuiinre HoMep BEpHOTO
YTBEPKIACHMUS.

a) CkopocTh TOYKHM paBHa NPOU3BOAHOH GyHKIHH S(t)

a) CkopocTh TOYKH paBHa BTOPOH MPOU3BOIHON (HyHKIMU S(t)

b) CxkopocTb Touku paBHa aupdepenumany GyHkiun S(t)

OIIK-1.3.1

15.

ITycts dpynkuus y = f(x) 3agana Ha untepsaie (a, b). HazoBure yciosue
yObiBanus pyHkuuu y = f(x) Ha unTepsaie (a, b).

VK-1.3.3

16.

ITycts dpynkuus y = f(x) 3agana Ha untepsaie (a, b). HazoBure yciosue
BBIITYKJIOCTH BBepX (yHKIMHU y = f(X) Ha uHTEepBaje (a, b).

VK-1.3.3

17.

ITycts dpynkuus y = f(x) 3agana Ha untepsaie (a, b). HazoBure yciosue
BOTHYTOCTH (BBIMYKJIOCTH BHHM3) QyHKIMHU y = f(X) HA uHTEepBaje (a, b).

VK-1.3.3

18.

[Tycts nuddepenuupyemas pynkuus y = f(x) 3agaHa Ha HHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE X, HA MHTEpBaJe (a, b) Mpou3BoaHAs QYHKLIUHU Y
= f(x) paBHa Hymr0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIATh, YTO
B 3TOH TOUKe (PYHKIMS UMEET MAaKCUMyM?

VK-2.B.2

19.

Kakas npsiMast TMHUS Ha3bIBAaeTCS aCUMITOTOH rpaduka GyHKIUN

y=f(x)?

VK-1.3.3

20.

BepHo 51, 4TO BBIpaKeHUE

5 2 2
S4_S.3,° -
43( 3,\ +5_,x-+5

SBnsercs pemennem | (5x3 — 2x? +v/x3)dx ? Otser o6ocHyiiTe.
[TpuBenuTe ABa CrIoco6a pelIeHuHs.

| w

OIIK-1.B.1

21.

1. BpruvcnuTh HEONpeENEHHbBIN UHTErpal:

[ (5x3 — 2x% + \/x3)dx

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




2. BoluncnuTe HeoNpenenEHHbIN HHTETpAL:

[(jsv".?z +3x3—5

4=
Vx 3

3. BbrunciauTh HeonpeaenEHHbIN UHTErpal:

x? +4/x
[ (?%)d-x'
J VX

4. BbluMCINTh HEONIPEAETEHHBIN HHTETPAL:
/ 4=
(.x‘* _ wz)d
B —————— .x'
. .I'3 y

5. Bpruucaute HeonpeaeaEHHbIM HHTETPaL:

J cos(4x — 7)dx

22. | Meronbl HHTETPUPOBAHUS: METOI BHECEHHUS O 3HAK Tuddepennmana | YK-2.B.2
Y METOJ1 3aMEHBI [IEPEMEHHON UHTEIPUPOBAHHUS. VYK-1.V.2
1. BriObepure METOA HHTETPUPOBAHUS M BHIUUCINUTE UHTETPAJL.

YKaxkute Kakoid METOJ UHTETPUPOBAHMS [IPUMEHSIIN:
f 2xdx
Vx? +3
2. Bribepute METOA UHTETPUPOBAHUS M BHIUMCINUTE UHTETPAIL.
YKaxkute Kakod METOJ UHTETPUPOBAHNS [IPUMEHSIIN:
" 4xdx
x*+1
3. Bribepure MeTOa HHTETPUPOBAHUS M BBIUMCINTE UHTETPAI.
Ykaxkute Kakod METOJ UHTETPUPOBAHUS IPUMEHSIIN:
J xsin(x? + 3)dx
4. BriOepute METOA UHTETPUPOBAHUS M BHIUUCINUTE UHTETPAI.
YKaxkute Kakoid METOJ UHTETPUPOBAHNS IIPUMEHSIIN:
J‘ dx
‘|'_, 2( ‘1"__.'
Vxcos<(y/x)
5. Bribepure MeTOA HHTETPUPOBAHUS M BBIUUCINTE UHTETPAJl.
YKaxkute Kakoi METOJ UHTETPUPOBAHNS [IPUMEHSIIN:
f dx
4\,"'..? — X
23. | 3aganue 1. VK-2.V.1

VK-2.V.3




1) Bpuucnuth, IpUMEHUB METOJ UHTETPUPOBAHUS 10 YACTSIM:

[ X * cosxdx

2) HaszoBure Kakoe-mubo 1udpoBOe CpPeACTBO, MPUMEHUMOE s
penieHus qaHHo# 3agaun. OO0CHYITE Ball BEIOOP.

3aganue 2.
1 BbIuncnuTh, NpUMEHUB METO/I MHTETPUPOBAHUS 110 YACTSIM:
b
[(x + 1e*dx
2) HaszoBure Kakoe-mubo mudpoBoe CpeACTBO, MPUMEHUMOE s
penieHus qaHHoi 3agaun. OO0CHYyIiTE Ball BEIOOP.
3ananue 3.

1) BeraucnuTh, MPUMEHUB METO HHTETPUPOBAHUS 110 YACTSIM:
] xInxdx

2) HaszoBure Kakoe-mubo 1HudpoBOe CpPeACTBO, MPUMEHUMOE s
penieHus qaHHoi 3agaun. OO0CHY#TE Ball BEIOOP.
3aganue 4.

1) BelunuciauTe, IpUMEHUB METOJ HHTETPUPOBAHMS 110 YACTSAM:

x2 * sinxdx

2) HaszoBure Kakoe-mubo mudpoBoe CpeACTBO, MPUMEHUMOE s
penieHus qaHHoi 3agaun. OO0CHYyITE Ball BEIOOP.

24.

Samanmue 1.

1) Bobluucnure ornpeaesieHHbI HHTErpalt:

2
{ dx
0

2) HazoBuTte kakoe-1u60 nudppoBoe cpencTBO, IPUMEHUMOE IS
penieHus qaHHoi 3aqaun. OO0CHYyMTE Ball BEIOOP.

3amanue 2.

1) Bbluucnure ornpeaesieHHbI HHTErpalt:

1
[ 2dx
0

2) HazoBuTte kakoe-nmu60 mudppoBoe cpercTBO, IPUMEHUMOE IS
penieHus qaHHoi 3agaun. OO0CHYyMTE Ball BEIOOP.

3amanmue 3.

VK-2.V.3




1) Bbluucnure ornpeaesieHHbI HHTErpalt:

3

J xdx

2

2) HazoBuTte kakoe-1u60 mudppoBoe cpescTBO, IPUMEHUMOE IS
penieHus qaHHo# 3aqaun. OO0CHYITE Ball BEIOOP.

3aganue 4.

1) Bbluucnure onpeaesieHHbI HHTErpall:

0
[.ﬁd.x‘
"1

2) HazoBuTte kakoe-1u60 mudppoBoe cpescTBO, IPUMEHUMOE IS
penieHus qaHHoi 3agaun. OO0CHYyITE Ball BEIOOP.

3amanue 5.

1) Bbluucnure onpeaeeHHbI HHTErpalt:

1
[e“'d.x'
"1

2) HazoBuTte kakoe-1u60 nudppoBoe cpercTBO, IPUMEHUMOE IS
penieHus qaHHoi 3agaun. OO0CHYyMTE Ball BEIOOP.

25.

1. IlpouHTerpupyite TPUrOHOMETPHUUECKYIO (PYHKIIUIO

Ty

'2
la

cosx dx

2. TlpouHTerpupyire TpUroHOMETPUIECKYIO (PYHKIIHIO
T

I cosxdx

0

3. TlpouHTerpupyite TPUrOHOMETPUUECKYIO (PYHKIIUIO

VK-2.V.3




T4
I cos2x dx
12

4. TlpowHTErpupyiTe TpPUroHOMETPUUECKYIO (DYHKIIHIO

T
’ sinx dx
0

5. TlpouHTerpupyite TPUrOHOMETPHUUECKYIO (PYHKIIUIO
T

’ sinx dx
oy

{2

Cemectp Ne2
26. | Kakas ¢pynkuust z = f(x; y) Ha3pIBaeTCsl HEMPEPHIBHOM B TOYKE VYK-1.3.3
Mo (x0;¥0)?
27. | Kakas u3 ¢popmyi coorsercTByeT auddepenuuany GpyHkuun y=e>X? VK-2.3.1
a) dy=2e**dx
b) dy=e*dx
¢) dy=2e¥dx
28. | YacTHble TPOU3BOIHbBIC YK-1.¥.2
OIIK-1.V.1

o dz 0z
1. Haiinure yacTHbIE MPOU3BOIHBIE pa 3y byHKIIUU

B sin(3 + 8x — 7y)
z= 2 — .I'3__V7

o dz 0z
2. Haiiaure yacTHbIE MPOU3BO/IHBIE Py e byHKIIUU

_ sin(3 + 2x — 5y)

zZ

2 —x%y7
. dz 0z
3. Haiiaure 9acTHBIE IPOU3BOIHBIC 2 E oy byHKIIUU
sin(1+ 4x — 3y)
z =

3+ x2y7

o dz 0z
4. Haiinute yacTHbIE MPOU3BO/IHBIE oz L v byHKIIUN

_sin(7 + 4x — 7y)
- 3 —x3y®

zZ




o dz 0z
5. Hailigure yacTHbIE POU3BOIHBIE Pyl byHKIIUN

sin(5 4+ 8x — 5y)
zZ = 3= X4)_16

29.

Brinucats ycinoBue npu KOTOPOM BbIpaKEHUE
P(x,y,z)dx + Q(x,y,2)dy+R(x,y,z)dz
npeacTaBiseT codoi auddepenan HeKoTopoil PYHKIUH U(X,Y,Z).

VK-1.B.2

30.

Kakas Touka Ha3bIBaeTCsl TOUKOI MakcuMyMa QyHKuu z = f(X; )9

OIIK-1.3.1

31.

1. Haiitu npous3BoaHyt0 GyHKIMN
flx,v) = (8+ 5x3 + 2y* — 7x%y*)? 8 touke K(1,1) o
HarpaBJICHUIO K Touke M (2, 6)

2. Haiitu npou3BoaHYIO QYHKIIMN
flx,v) =(7—x3+2y 2 — x"1y*)? B rouxe K(1,1) mo
HampaBlIeHUIO K Touke M (4, 3)

3. Haiitu npou3BOAHYIO GYHKIUU
fl,y) =(7—2x342y3 —x3y™)2 B touke K(1,1) 1o
HarpasieHuo Kk Touke M(5,2)

4. Haiitu npou3BOIHYIO (DYHKIIHIO

flx,y) = (11— 2x3+2y % — x®y™2)? B touke K(1,1) 1o

HarpasieHuo kK Touke M (5, 6)

5. Haiitu npou3BOAHYIO GYHKIUU

flx,y) =(5+ 4x7 1 — 2y® — 2x3y*)? B Touke K(1,1) mo
HaNpaBJIeHUIO K Touke M (2, 3)

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

32.

CdhopmynupyiiTe HeOOX0IMMOE YCIOBUE IKCTPEMyMa
nuddepenpyeMoii pyHKIUM ABYX nepeMeHHbIx z = f(x; y).

VK-1.3.3

33.

Teno pacnonoxeHo HaJl 3aMKHYTOM 001acThio D, nexarield B mI0CKOCTH
x0y, Te0 OrpaHUYEHHOTO CBEPXY HempepbIBHON QyHKuuei f(x , y).
3anummre GopMyIty, 0 KOTOPOH MOXKHO BBIYHCIUTH 00BEM JaHHOTO
Tena.

VK-1.3.3
OIIK-1.3.1

34.

3ananue 1.
1) Bpruncnauth JByKpaTHBIN (IIOBTOPHBIN) HHTETpal

|

2) HazoBuTte kakoe-mu60 nudppoBoe cpercTBO, IPUMEHUMOE IS

3 ~X
dx J (3 —4x + 7y + 2xy)dy
—2x

VK-2.3.1
VK-2.V.1
VK-2.V.3




penieHus qaHHoi 3agaun. OO0CHYyiiTE Ball BEIOOP.

3ananue 2.
1) OGnacts D orpaHuveHa JMHUSIMH

y=2x+3u y=x%—6x+15.
[epeiiTi OT IBOWHOTO MHTETpaja 1Mo odJacTu D K IByKPaTHOMY
(IOBTOpPHOMY) UHTETpAly U PaCCTaBUTh IIPEAEIIBI

[ip) f (x, Y)dxdy =

2) HazoBuTte kakoe-1u60 nudppoBoe cpercTBO, IPUMEHUMOE IS
penieHus qaHHoi 3aqaun. OO0CHYIiTE Ball BEIOOP.

MHTETPUPOBAHHUS B HHTETPAIax |

3ananue 3.
1) Bpruncnuth AByKpaTHBIN (IIOBTOPHBIN) HHTETpall

3 2x

j dx (3 —2x+ 7y + 6xV)dy

0 —-X

2) HazoBuTte kakoe-1u60 nudppoBoe cpencTBO, IPUMEHUMOE IS
penieHus qaHHoi 3aqaun. OO0CHYyITE Ball BHIOOP.

3aganue 4.
1) OGnacts D orpanuyeHa JUHUAMHU

y=x+2uy=—x%+9x—13.

[epeiiTi OT IBOWHOTO MHTETpaja 1Mo odJacTu D K IByKPaTHOMY
(IOBTOpPHOMY) UHTETpAly U PaCCTaBUTh NIPEAEIIBI
MHTETPUPOBAHUS B UHTETpasIax

(D)

2) HazoBuTte kakoe-mu60 nudppoBoe cpercTBO, IPUMEHUMOE IS
penieHus qaHHoi 3agaun. OO0CHYyIiTE Ball BEIOOP.

3ananue 5.
1) Bpruncnuth AByKpaTHBIN (IIOBTOPHBIN) HHTETpal

3 4x
[ dx [ (3 —2x 4+ 3y + 3xy)dy
<0 Jx

2) HazoBuTte kakoe-mu60 nudppoBoe cpercTBO, IPUMEHUMOE IS
penieHus qaHHoi 3agaun. OO0CHYyITE Ball BHIOOP.

35.

Boinummre HoMep 1o KOTOPBIM PACIIONIOXKEH Psif, JUIsl KOTOPOTO HE
BBIMOJIHSAETCS] HEOOXOAMMBIH MPU3HAK CXOJUMOCTH?

D e
2 T
) Tiaas
5) Z;O=1HZ+3

n3+1

VK-1.3.1




36. | Kakue npusHaku uccineoBaHusl HA CXOUMOCTh TPUMEHSIOT JJIs VK-2.3.1
YHCIIOBBIX PSAJIOB C IMOJIOKUTEITLHBIMU YJICHAMU?
a) npusHak /lanambepa
b) mpasuio Jlonurans
c) merton Kpamepa
d) nmpusnak Komu.
37. | Ecnu psig cXoauTCsi, TO 4TO MOKHO CKa3aTh 00 0OIIEM YIeHe 3TOTO YK-2.3.1
psna?
38. | Ecnu oOmmii uiieH psiia u, He CTPEMHTCS K HYJII0, YTO MOXKHO YK-2.V.1
YTBEPKAATH O CXOAUMOCTH psifa?
39. | OOmuii 4neH psiia U, CTPEMHTCS K HYNO. JlocTaTOuHO JTU 3TOTO JJIst YK-1.B.2
TOTO, YTOOBI YTBEPKIAATh, YTO JAHHBIN PSJT CXOAUTCS?
40. w  5n* VYK-1.B.2
n=13,2_»
HccnenoBaTh NaHHBINA P HA CXOAMMOCTh. BeiOepute MeTon
WCCIICTOBaHMS U3 CITHCKA:
a) MHTerpanbHbIi NPU3HAK CXOAUMOCTH
b) Heo0xoamMplii NpU3HAK CXOAMMOCTH
c) Ilpusnak Kommu
d) IIpusznak [lamambGepa
(1n—5)2" -
41. 1. Mccnenosath CXOAMMOCTD Pia Yo ——— YK-1.V.2
(5n+2)3 YK-2.V.1
2 U w (4n—3)3"
. UccrnenoBarh CXOMMMOCTb psla Yoe g G
o (1n—=3)27
3. HccnenoBaTh CXOIUMOCTD PAIA )y o
Sn—:
4. HccaenoBaTh CXOIUMOCTD PAaa Y. @n-9)"
. it pat pan n=1 (n+2)"
. (1n+3)4n
5. HWccnenoBatbh CXOAUMOCTD PSIA X ———
(1n+4)5"
(1n—-5)2" _
42. 1) HccnenoBaTb CXOOMMOCTD S o 1_—° YK-2.B.2
(Sn+2)3" OIIK-1.B.1

2) Kakoii npusHak Ber ucnonb3oBanu. OO0CHYHTE CBOM BEIOOD.




43.

o (4n—3)7

1) I/ICCHCI[OBaTB CXOOAUMOCTD PsIAA 2. =1 W

2) Kaxoii npusHak Bel ucnonbs3oBanu. O60CHYyHTE CBOM BBIOOD.

OIIK-1.B.1

44.

o (1n+3)47

1) HccnemoBaTh CXOIUMOCTB Psia ),y niayen
)5

2) HazoBuTte kakoe-nmu60 nudppoBoe cpescTBO, IPUMEHUMOE IS
penieHus qaHHoi 3agaun. OO0CHYyMTE Ball BEIOOP.

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

45.

[IycTh naH 3HaKo4YEpEeRYHOUIUNCS PALL Efle u,. Ecmu psan,

COCTaBJICHHBIN M3 a0COIIOTHBIX BEJIMYHH [Us|, CXOAUTCS, TO YTO MOXKHO

CKa3aTh O 3HaKouepeayrouemcs pajae? Beioepure BepHbIi OTBET.
a) Psan cxomutcs

b) Psn pacxomutcs

c) Psaa cxomurcs abCOIOTHO

OIIK-1.3.1

46.

Ecnu aGcomoTHbIE BETHYMHBI YICHOB 3HAKOUEPEIYIOLIerocs psiia
2, Uy, YOBIBAIOT U OOIIMIA YIEH Psiia CTPEMUTCS K HYJIIO, TO YTO
MOKHO CKa3aTh O CXOIUMOCTH psia? BeiOepuTe BEpHBI OTBET.

a) Psag cxogurest

b) Psn pacxomutcs

¢) Psaa cxomutcs abCOIOTHO

OIIK-1.3.1

47.

1. HaiiTi 065acth CXOAMMOCTH psifia
o0

z XM =14+x+x2+ 4 x"+

n=0

2. Haiitu paguyc cXoOgMMOCTH psijia
o0

Z(zxj)" =14 2x +4x? 4+ o+ 2"x" + .-

n=0
3. Haiitu paanyc cXOAMMOCTH psija

oo
D (0" =1+5x 42507 + e 5" 4o

n=0

4. Haiitu paguyc cX0qQuMOCTH psiia
DGO _ 3 (30 (—1)"GE0)"

n+1 B 2 3 n+1

n=0

5. OGnacThIO CXOJIMMOCTH psijia

VK-1.V.2
VK-2.3.1




o0
Z Colx—a)"=Co+ Cilx—a) +C(x —a)? + -+ Cplx —a)™ ...
n=0
SABnsiercs untepsai (2; 4). Haliaure ero pagnyc cCXoQuMOCTH.

48. | CTeneHHOM Pl Q- @p X "CXOAUTCS B TOUKE X0.UTO MOKHO VK-1.3.3
YTBEPKAATh 00 aOCOTIOTHOM CXOUMOCTH ITOTO Psijia B KAKIOU U3 OIIK-1.3.1
TOYEK X, TAKHX, 4To|x| < |xq|?

49. YK-1.V.2

1. Pasnoxuts MHOrowten f(x) = —x3 —10x? —30x — 31 B pax
Tennopa B OKpECTHOCTH TOYKH X = —2
2. Pasnoxuts MHOrOuneH f(x) = —x* —2x? + 5x — 1 B pan
Tennopa B OKpECTHOCTH TOUKH X = 1
3. Pasnoxwurb MHOrOwIeH f(x) = —2x>+ 14x%—25x+12 B
psan Teiiopa B OKPECTHOCTH TOUKH X = 2
4. Pasnoxuts MHorounen f(x) = —2x%—2x?+ 7x + 13 Bpan
Tennopa B OKPECTHOCTH TOUKH X = —1
5. Pasnoxwurs MHorounes f(x) = —2x*—7x*—x+9 Bpan
Tennopa B OKPECTHOCTH TOUKH X = —2
Bomnpocs! (3agaun) s 3adera / nudd. 3auera npeacTaBieHsl B Taduuie 16.
Tabnuma 16 — Bonpocsl (3agaun) st 3auera / qudd. 3adera
Kon
Ne m/m [Tepeuens BompocoB (3amayu) aAsns 3aueta / qnud . 3auera
P P (sa729) 1 pd WHINKATOpa

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeyeHp TeM Jii KypCOBOTO TPOEKTUPOBAHUS/BBIIOTHEHUS KypCOBOH pabOTHI
npeJCcTaBIeHbI B TabmuIe 17.
Tabnuua 17 — IlepeueHp TeM sl KYpCOBOTO MPOSKTUPOBAHHUS/BBITIOIHEHUS! KYPCOBOM paboThI

Ne /i [TpumepHbIi IepeyeHb TeM I KypCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHUS
~ KypCOBOH paboThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
BOHpOCBI AJi1 OpOBCIACHUA HpOMeX(YTOqHOﬁ arreCtaliun B BUAC TCCTUPOBAHUA

npencTaBieHbl B Tabmuie 18.

Tabnuua 18 — IIpumepHbIil mepeueHb BOIPOCOB ISl TECTOB
Ne . Kon
ITprMepHBIii IepeueHb BOIPOCOB ISl TECTOB
/o UHAMKATOpa




Tunosoil BapuaHT TECTOB

1 cemectp
Boruucnure 1) 1 YK-1.3.3
npeaen 2) 3 VK-2.V.1
' 3x%+2x—7 3) 1.5
%o 2x% — Bx + 1 4) -7
Toukoii pa3peiBa 1) 6 VK-1.V.2
byHKIIIN 2) 2
o x—3 3) 1
Y= (x2 + 3)Inx 4) 4
SIBIIICTCSL TOUKA
[TpousBonnas pynkuuu | 1) 2x - 4¥In4 YK-2.V.1
y=x?-4% 2) 2x-4*"1
paBHa 3) x-4%(2+x)
4) x-4%(2 + xln4)
Abcuucca skctpemyma | 1) 8 VYK-1.V.2
byHKIIN 2) 0,5
y=8-—x%+x 3) 1
paBHa 4) -0,5
Boruncnure uHTErpan 1) — 1 VYK-1.V.2
dx arctgx
[ (1 + x?)arctg?x 2) lnlarlctg.x'l bk
3) ——
arctg“x
1
4) arctgx +C
Boruucnure 1) 0,5 (3-8x)%3(-8) YK-2.V.1
IIPOU3BOIHYIO Q)05 VYK-1.V.2
- 2) 0,5 (3-8x)"” (8)
y=(3-8x)% 3) 0,8 (3-8x)%° (-8)
4) 0,5 (3-8x)%8 (-8)
Brruucnure 1) y=25e>*71 VK-2.V.1
IPOU3BOJIHYIO BTOpOro | 2) y = e>*
nopsiaka QyHKIUN 3) v =D5e 5x-1
y = eSX—l 4) 25
OO6parHoii pyHKIHEH 1) v=x° OIIK-1.V.1
I10 OTHOLIEHHIO K 2) y=—
o e.\
(byHKHI;m 3) y=Inx
y = e* sBusercs o
4) y=e

byHKIUSA




in |ln |x|| +C
4)lne* + C

9. | IlepBas npousBoHas 1) ckopocTb n3MeHeHHs PYyHKIHH OIIK-1.3.1
(GYyHKIMU TIOKa3bIBACT: | 2) HampaBiieHUE (yHKIIUH OIIK-1.V.1
3) mpupameHue GyHKIUNA
4) npupamenne aprymMenta QyHKIHAN
10. | duddepenmman 1) oTHOmIEHUIO NMpUpalieHus GyHKINUU K OIIK-1.3.1
(byHKUINU paBeH NPUPALICHUIO apTyMEHTa
2) NpOU3BENCHMIO MpUpaleHust PyHKIMH Ha
npUpalieHre apryMeHTa
3) npou3BEIEHUIO NPOU3BOAHON Ha
npUpalieHre apryMeHTa
4) npupalleHuIo apryMeHTa
11. | Beriuucnoure 4nciio 1) 1 YK-1.¥.2
TOYEK pa3phiBa 2) 2 YK-2.V.1
byHKIIN 3) 3
o x+2 4) 0
T G- )2
12. | Beiuucnute 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-1.V.1
~ sin?3x 3) 3
lim —2 4) 1
13. | YpaBHeHue 1) y=2x+4 OIIK-1.V.1
KacaTeJIbHOU K 2) y=4x+3
rpaduky QyHKIUH 3) y=2x-5
y=x>-2 4) y=3x—4
B €T0 TOUKE C
abcruccoi
xo= 1 umeeT BUA
14. | Beiuucnute 3HaueHUE 1) 0 YK-1.¥.2
IIPOU3BOJHON BTOpOro | 2) -1
nopsiika QyHKIHH 3) 3
y = sin2x + 4x 4) -4
B TOUKE X = %
15. | MHOXecTBO 1) —lxsin3x —2Lcos3x+cC OINK-1.V.1
NepBOOOPA3HBIX 3 p 2
byHKimH 2) 3xsin3x + gCOS3X +C
f(x) = —xcos(3x) 3) 3xsin3x — %cos?»x +C
HMeeT BUA 4) 3xsin3x +9cos3x +C
16. | Beraucnoute uHTErpat Dinx + C YK-2.V.1
J dx 2)in |x| +C
xlnx




17. | Ecinu x onpenenieHHOMY 1) f164 % VK2V 1
MHTErpany :4 :;t
~64 i
] % 2) 6f t+1
Ji Vx+x 2 at
NPUMEHHUTH 3) f 182482
HOJ:ICT?HOBKy . 2 5dt
X = t", TO OH IpUMET ) 6f 1 83:2°%
BUJ
18. | Teno nBuxeTcs MO 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V.1
S(t)=58+1, rorna 3) 10
CKOPOCTb B MOMEHT 4) 15
BpeMeHH ¢=/ paBHa
19. | Ykaxure pyHKIMH, 1) xusinx YK-2.3.1
KOTOpBIE SABIISIOTCS 2) x utg2x
SKBUBAJIEHTHBIMU IIPU | 3) X U cos2x
x—=0 4) xwusin2x
20. | Kakoe u3 Huxe 1) oTHOIEHKE TipUpaleHns: GYHKINUU K YK-2.3.1
MEPEeYHCICHHBIX MPUPALICHUIO apTyMEHTa
MIPEAIOKECHUN 2) otHOWEeHNS (HYHKIMH K TPUPALLICHHIO
olnpeaesnser apryMeHTa
IIPOU3BOJAHYIO 3) oTHOUIeHKE TIpesena QYHKIMU K apTyMEHTY
¢byHKIMU (Korna 4) mpeaen OTHOIICHUS IPUpAIIeHUs GYHKINUU K
npUpaleHue MPUPALICHUIO apTyMEHTa
apryMeHTa CTpEeMHTCS K
HyJ10)?
2 cemecTp
1. | Ionusli 1) 2x?ydx + 3x?y?dy VK-1.V.2
muddepeHman 2) 3x%y*dx +2x3ydy
byHKIIIN 3) 3x%ydx + 2x3ydy
z = x3y? 4) 2x?%y?dx + 3x%ydy
paBeH
2. | VkaxuTe cxonsIuiics D) = VK-2.V.1
YHCIIOBOM Pl
P 2) Zn 1 2
3) Zn 1_,—
4) Zn lig
n3
3. | Ykaxure CTCICHHOI 1) Xr 1s (\ - 2)" OIIK-1.V.1
psiz, A7 KOTOPOTO n
unrepsai (0;2) 2) Zn=s n(\ B 2)n
SIBJISICTCSl HHTEPBAIIOM 3) Xn- 1y S(— 1)
CXOIMMOCTH. 4) Yr_in (-\" + 2)"




4. | YKaxuTe 4acTHYIO 1) 6 YK-1.¥.2
IIPOU3BOJHYIO I10 2) 6xy
v Gynxuum qByx 3) 6x
nepeMeHHBIX Z = 3x%y | 4) 3x2

5. | Ecmu V-5T10 KY0 co 1) 2 OIIK-1.3.1
CTOPOHOM JIJTUHBI 2 2) 4 OIIK-1.V¥.1
€IMHHUIIBEI, TOT1a 3) 8
unrerpan || JL dv 4) 16
paBeH

6. | HeoOxoammplit 1) ¥ n?+3 YK-1.3.1
NPU3HAK CXOAUMOCTH :o_l net7
HE BBITIOJIHEH IS psijia 2) Y= W

0 5n2
3) Xn=13,23

o NZ+3
4) Zn:lm

7. | PaccuuTaiite 4acTHYI0 1) 2cos(5x + 2y) OIIK-1.3.1
MPOU3BOIHYIO Z_f 2) —2sin(5x +2y) OIlK-1.V.1
yHK 7 3) cos(5x+ 2y)

112051 - : o P
2 = cos(5x + 2) 4) (5x + 2)cos(5x + 2y)

8. | Beruucnure nosropusiii | 1) 0 VYK-1.3.3

MHTErpa |, 01 dy fg dx |21
3) 0,5
4) 0,1

9. | Haiinure oGmacth 1) [4,0) YK-2.V.1

CXOJIMMOCTH 2) (-3,0)
o (x+2)" 3) (-2,0)
n=1 ,on-1 4) [_1 ’0)

10. | Haifnute 3HaueHue 1) 5 YK-2.V.1
(GYHKITUHU TBYX 2) 2
IIEPEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- [4) 19
2,1)

11. | Haiinure gacTHylo 1) 2cos(5x+2y) OIIK-1.3.1
HpomBOHHymZ_i 2) —2cos(5x + 2y) OIK-1.Y.1
Dy 7 3) cos(5x + 2y)

112051 - : o p
z = sin(5x + 2y) 4) (5x + 2)cos(5x + 2y)
12. | lana (I)yHBKI_[I/ISI 1) 1+3x —;x'z VK-1.V.2
L
f(x) =e** torma 2) 1+ 3x+9x2
nepBbie TpU (OTIUYHBIC 3) 1—3x +9x?
OT HyJIs) UJieHa 4) 14 3% 4242
Pa3IIOKEHUS ITOM ) 1+3x+7x

(GYHKITUU B P
Tennopa B
OKPECTHOCTH TOUYKH




xo = 0 umerT BUI
13. | IloBTOpHSIH uHTErpanr | 1) 0 YK-1.3.3
_ 2) 1 YK-1.V.2
[ldx [ dy [ dz  |3) 05
paBeH 4 -1
14. | HeoOxoaumprii ) X2 n’+3 OIIK-1.3.1
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Tabnuua 19 — [lepeueHb KOHTPOJIBHBIX padOT

Ne n/mt [lepeyeHb KOHTPOJBHBIX PadOT

1 [Tpenensl. AuddepenunpoBanue QyHKIHA.




2 WuTerpupoBanue QyHKIHA.

(O8]

DyHKIIMN HECKOJIBKUX NepeMeHHbIX. MHTerpupoBanue u nuddepeHuupoBatme

4 Psaner

10.4. Metonuueckue  MaTepuaibl,  ONPEACNAIOIIME  MPOLEAYphl  OLEHUBAHUSA
MH/IMKATOPOB, XapaKTEPU3YIOMIMX ATambl (OPMUPOBAHUS KOMIIETCHIIMH, COJepXkKarcsi B
JOKAJIbHBIX HOpPMAaTUBHBIX akTax ['YAII, permamMeHTHpyOUMX MOPAJOK W IMPOLEAYpY
MIPOBEICHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTallMi 00yYaromuXcs
I'VAIL

11. Meroauueckue yKa3aHus A 00y4aroluXcs 0 OCBOCHUIO JUCHUIUINHBI

11.1. Meronuueckue yka3zaHus s OOydYalOMIMXCS 1O OCBOCHHUIO JICKIIHOHHOTO
MaTepuaa.

OcCHOBHOE Ha3Hau€HUE JIEKIIMOHHOIO MaTepuajna — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOoOKoe W sICHOE H3JIOKEeHHe ydeOHOro marepuana. HasHaueHHe COBpEMEHHOH JIEKIMU B
paMKax IUCHMILIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO MO TEME, 2 B OCBOCHHUH
(GyHIAMEHTAIBHBIX TpOOJeM TUCHMIUIMHBI, METOJOB HAay4HOTO TIIO3HAHHS, HOBEHIINX
JOCTIDKEHUHM Hay4HOH MbIciau. B yueOHOM mporiecce JEKIHs BBIMOIHAET METOJ0JI0THYECKYIO,
OpPTraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (QYHKUMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0yacTH 3HaHus, €€ mpoOjeMbl, JaeT IeNbHOE MPEACTaBICHUE O AUCIUILIUHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl NP OCBOSHUH 00YYaIOUIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEIEINSICTCS LEIEBOM YCTAHOBKOU K KaX 101 KOHKPETHOU TEME;

— TOJIyYeHHE OIbITa TBOPUECKOI pabOThl COBMECTHO € IPENoaBaTesieM;

— pa3BuTHE TNPO(PECCHOHANBHO-IECIOBBIX  KadecTB, JIOOBH K MNpeaAMEeTy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITIEHHMSL.

— TOsIBIIEHUE HEOOXOAMMOT0 HHTEepeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TOJY4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMVDKaNIINe TO/bI;

— Hay4yuTbCd METOJMYECKH 00padaTbiBaTh MaTepuall (BBIACHATH TJIABHBIE MBICITH H
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh HUX B  pa3jIM4YHBIX
(bopMyIHpOBKax);

— MOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JAEMOHCTpPALMEN CIIAiIOB U
UCTOJB30BAHUEM DPA3/IaTOYHOrO MaTepuana MpH MPOBEACHUH KOPOTKHX JHUCKycCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTACIbHBIX TEMATHK 10 JUCLUTUIMHE.

CrpyKTypa npeaocTaBieHUs JEKIMOHHOIO MaTepraia:

— Omnpenenenus MaTeEMaTUYECKUX TEPMUHOB.
@opMyIMPOBKA TEOPEMBI.
— JloKa3aTenbCTBO TEOPEMBL.
— HMmmroctpupyroiue npumMepsl.

11.2. Meronuueckue yka3zaHHUs A OOyYalOMIMXCS MO TMPOXOXKIECHHIO MPAaKTUYECKUX
3aHATUN

[IpakTHdeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (hOpM OpraHM3anuu y4eOHOTrO
npoliecca, 3aKII0YaoIasicsi B BBIMOJIHEHUH 00YYalOIUMHUCS 1101 PYKOBOJICTBOM IPETOAaBATEIS
KOMILIEKCa Y4YEeOHBIX 3aJaHMi C LEJIbI0 YCBOGHHUS HAayYHO-TEOPETUYECKHX OCHOB Y4YeOHOM
JTUCUUIUIMHBL, TPUOOPETEHHSI yMEHUN M HaBBIKOB, OIBITA TBOPUECKOM JESITEIHHOCTH.

Lesb0 MPaKTUYECKOTO 3aHATHUS I 00yYaroIIerocs sBIsSETCS MPUBUTHE O0yUYaIOIIMMCS
YMEHUI U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOH AUCLIUIUIMHE.




[Tnanupyemble pe3yabTaThl IPH OCBOCHUH 00yUYaIOMIUMCS PAKTUUECKUX 3aHATHIL:

— 3aKperuieHue, yriayOJieHue, pacIlUpeHHe M JeTanu3alys 3HaHUKA TpH peIIeHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE I[I03HABATEJBHBIX CHOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHUS KOHKPETHOH y4ueOHOM
JUCLUIIINHBL,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHS TONYYEeHHBIX 3HAHWHA JUIs
BBITTIOJTHEHUS 3aJIaHMI;

— CBfA3aHHBIC C MOJIyY€HHEM HOBOM MH(OpPMAIMH MyTEM CaMOCTOSTEIHHO BHIOPAaHHBIX
o0ecreyeHne paMoHAIBHOTO COUETaHUs KOJUIEKTUBHOM U MHIMBUAYAIBHOU (hOpM 00yUeHHsI.

@DyHKIUU TPAKTUYECKUX 3aHATUH:

— IIO3HAaBaTeJIbHAS;

— pa3BHBaIOLLas;

—  BOCIIUTAaTEJIbHAS.

[To xapakTepy BBINOJHSAEMBIX OOydYalOUIMMCS 3aJaHUN 1O TNPAKTHUYECKUM 3aHITHUSM
MIOAPA3ACIIAOTCS Ha!

— O3HAKOMMWTEIIbHBIE, IIPOBOAMMBIE C LEIbI0 3aKPCIUICHHs U KOHKPETU3aLUU
M3Y4YEHHOT'0 TEOPETUYECKOI0 MaTepuaa;

— aHAJIWTUYECKHUE, CTABSIIUE CBOCH LIEbI0 MOJyYeHHE HOBOW MH(OpMAIIMK Ha OCHOBE
(bopManTu30BaHHBIX METO/IOB;

— TBOPYECKHE, MOJXO0B K PELICHUIO 3a/1a4.

@opMBI OpraHu3alyy MPAKTUYECKUX 3aHATUN:

- B UHTepakTUBHOH Qopme (pelieHHe CHUTYalMOHHBIX 3ajad, 3aHATUS 10
MOJIETUPOBAHUIO PEAJIBHBIX YCIOBUM, IPYIIOBBIE IUCKYCCUN);

- B HE MHTEPAKTUBHOW (opme (BBIMOIHEHUE YNPAKHEHUH, PELICHWE THUIOBBIX 3ajad,
pEellIeHNEe CUTYallMOHHBIX 3a/1a4 U JPYroe).

TpeGoBaHMs K IPOBEJCHUIO MPAKTUYCCKHUX 3aHATUN

[lpakTuyeckne 3aHATHS HAYMHAIOTCS C 3alUCH B OKypHal — MperojaBaTelis
MPUCYTCTBYIOIIUX CTYJCHTOB. 3aTeM OOBABISETCS TEMa MPAKTUYECKUX 3aHATHH.

[IperoaBaTens YMTAeT YCJIOBME 3alayd W Mpeaaraer CTYICHTaM CaMOCTOSITEIbHO
peLuTh 3a/1avy, MCIONb3ysl 3HAHMSA, MOJTYUYCHHBIE CTYJCHTOM Ha JeKuuu. CTyIeHT, KOTOPBIH
NEPBBIM pEIInI 3a/ady, BBI3BIBACTCA K JOCKe. B cilydae eciu CTyAEHT MpPaBWIBHO PEInII
3ajady, OH moiy4aer 5 6ayuioB. Ecam cTyneHT pemaer 3afady ¢ MOMOIIbIO MPENoaBaTeis, TO
nonyyaer 4 Oamra. 3ateM, B KOHIIE CEMECTPa, OLEHKH CTYJIEHTOB (BKJIIOYAas OLEHKY
MOCEIIAEMOCTH) TepeBousATCs B OOHyChl (kauectBo) oT 0 g0 5 ©OamioB. DTu OOHYCHI
N00aBISAIOTCS K 0011eii cymMMe 0a/IoB B paMKaxX MOJTyJTbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaMm BBIZaeTCs JOMallHEE 3aJaHUe B BHJAE 3a/1ad, KOTOpblE OHU CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meronuueckue yka3aHus AJs1 0OyYaOUIMXCS 10 MPOXO0XKIAECHUIO CaMOCTOSITEIbHOM
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOATENbHOM PabOThl, 0OYYaIOUINIiCS BBIOTHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE INpPENOAaBaTeis, HO 0e3 ero HemocpeCTBEHHOTO
y4YacTHS.

Jns oOyuarommxcst mo 3aoyHoi (opme OOy4deHHs, CaMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B C€0SI KOHTPOJIBHYIO paboTy.

B mporiecce BBIMONHEHHUSI CaMOCTOSTENFHOW paboThl, y oOydwaromerocst (GopMupyercs
1esiecoodpa3Hoe MIaHUPOBaHUE pabovyero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOCHMM M CHCTEMAaTH3alUU NpUOOpETaeMbIX 3HAHWN, 00ECHeYMBACT BBICOKHIMA



YPOBEHb YCIEBaEMOCTH B TMEpUOJ OOYYCHHUS, IOMOTAeT IOJyYHTh HABBIKA MOBBIIICHUS
poeCCHOHATBHOTO YPOBHSI.

MeroauueckuMu  MaTepualaMy, — HANpaBISIONIMMH  CaMOCTOSTEIBHYIO  padoTy
00y4aromuXcs SIBISFOTCS:

—  y4eOHO-METOJMYECKUI MaTepHall 1Mo JUCIUILIHHE;

11.4. Meronuueckue YyKa3aHus s OOY4YaIOUIMXCS 1O TPOXOXKIECHUIO TEKYILIEro
KOHTpOJIS yCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMATPUBAECT KOHTPOJb KauyecTBAa 3HAHUM
00yyYaromuxcs, OCyIIECTBISIEMOrO B TEUEHHUE CEMECTpa C IIeNbI0 OLECHUBAHUS XO/la OCBOCHUS
JUCLUIIINHBL.

B Teuenue cemectpa B cucrteme aucTaHumoHHoro oOydenus [YAIT B  ¢dopme
TECTHUPOBAaHUS MPOBOJATCS JBE IPOBEPOYHBIE PA0OTHI IO PEUICHHWIO 3aJad M OJHH
TEOPETUYECKUI OIpoc (IepeueHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke BOmpocoB» B
cucreMe AucTaHIMOHHOTO oOyueHuss ['YAII), Ha NpakTUYECKHX 3aHATUSAX TPOBOAATCS
IIPOBEPOYHBIE Pa0OTHI MO pa3lenaM Kypca B MUCBMEHHON (hopMe, pacCUMTaHHBIC KaK Ha IEJI0e
3aHATHE, TAK U HA €T0 YaCTh.

Pe3ynbTaThl TEKyIIEro KOHTPOJS YCIEBAEMOCTU OyAyT YUWUTBHIBATHCS NMPH MPOBEICHUU
MIPOMEKYTOYHOM aTTecTaluu (IIPU UCIOIB30BAHUN OATTLHO-PEHTHHIOBOI CUCTEMBI OLICHUBAHMS,
KaX/Iblii BHJ KOHTpOJIA OLEHHBaeTcs B OamiaX, M3 KOTOPBIX (OpMHUPYETCS HTOTOBBIM
pe3yJIbTaT).

11.5. Meronuueckue ykazaHus JUis 0Oy4aromUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOH
aTTeCTalUu.

[TpomexxyTounass  arrectanusi  OOydyalOIIMXCsl — NpPEAyCMaTpuUBaeT  OLEHHBAHUE
MIPOMEKYTOYHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00yUEHUs MO JTUCIUILIMHE. DK3aMeH — Gopma
OLICHKM 3HAHHM, NOJYYESHHBIX 00YYaroIMMCs B MPOLECCe U3YUYECHUS BCEH TUCIMIUIMHBI UM €€
YacTH, HAaBBIKOB CAaMOCTOSATENBbHON pPabOTHL, CIIOCOOHOCTH TPHUMEHATh HX IS PELICHHS
IIPAKTUYECKUX 3a7au. DK3aMEH, KaK IIPaBUJIO, IPOBOAUTCS B MEPUOJ IK3aMEHALMOHHON ceccun
U 3aBEpLIACTCA aTTECTAllMOHHOM OLIEHKOM «OTJIMYHO», «XOPOLIO», «YIOBIECTBOPUTEIBLHO»,
«HEYIOBJIETBOPUTEIILHOM.
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