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1. OFBEM JUCIHHUITJINHBbI
Bcero: 8 3aueTHBIX equHMIl Tpya0eMKOCTH (288 akaeMUIecKiX 4acoB)

Ounas popma o0yueHust

Ha Bcro Cemectp Cemectp
Bun yuebHO# paboTh TUCIIAILIN- 1 5
Hy

AyauTOopHBIE 3aHATHS (KOHTAKTHAs padoTa ¢ npe-
nmojaBaTejieM), BCero 4acoB 96 64 32
B TOM 4HCJIe:
Jlexmun 48 32 16
[TpakTHyeckue 3aHsATUS 48 32 16
CamocrosiTejibHasi paboTa, BCero 4acoB 192 80 112
B TOM 4HcCJIe:
[ToaroroBka k ’K3amMeHy o4 27 27
JIpyrue BUbI CAMOCTOSITEIILHOM Pa0OTHI
(caMOCTOSATETFHOE U3YYCHHE TEM (Pa3/IeIIOB) TUCIIH- 102 35 67
TIJTUHBI)
KonTtponbHbie paboThI 36 18 18
Bua npomexyTo4HOM aTTeCTANMHU JK3aMeH JK3aMeH JK3aMeH
OO0mas Tpy10eMKOCTh THCIUILIHHBI H TPY10€M- 288 144 144

KOCTb I10 ceMeCTpaM, 4aCoB

Bcero 8 3auétnbix enunui (288 akageMUYecKUX 4acoB)

3aounas ¢gopma o0OyueHus

Ha Bcro Cemectp Cemectp
Bun yuebnoii paboTbl JYCIIUTLIN- 1 2
Hy

AyauTopHBbIe 3aHATHS (KOHTAKTHas padoTa ¢ mpe-
noaaBaTejieM), BCEro 4acoB 16 12 4
B TOM 4HcJIe:
Jlexum 8 6 2
ITpakTHueckue 3aHATHS 8 6 2
CamocTosiTe1bHAsi paboTa, BCero 4acos 279 132 140
B TOM 4HcJIe:
[ToaroroBka k sK3aMeHy, 3a4eTy 54 27 27
Jlpyrue BUIbI CaMOCTOSITENBHON pabOThI
(caMOCTOSATETFHOE U3YUYCHHE TEM (pa3/IeiIOB) IUCIIH- 182 87 95
TLTUHBI)
KonTtponbHbIe paboThI 36 18 18
Bua npomeKyTo4HO# aTTecCTALMH IK3aMeH IK3aMeH IK3aMeH
OO0mas Tpy10eMKOCTh JTUCIUILIHHBI U TPY10€M- 288 144 144

KOCTb 110 ¢ceMeECTpaM, 4aCoB




2. MECTO JUCHUIIJINHBI
B CTPYKTYPE OFPA30BATEJLHOM TPOTPAMMBI

Jucuunnuza «MaTemMaTuuecKuil aHaJlu3» OTHOCUTCA K yueOHOoMy Oioky b1 oGs3arens-
HOW yacTu, MOJlyJib MaTemMaTHueCKre U €CTECTBEHHOHAYYHbIE TUCHUIIINHBI.

Kpatkoe conepkaHue NUCHUIUIMHBL TU(pdepeHIMalbHOE U UHTETPaJIbHOE HCUUCICHHE
(GYHKIUM OAHOM M HECKOJBKUX MEPEMEHHBIX, YHCIOBbIE U (PyHKLIHMOHAJIbHBIE psiabl, Tudde-
pPEHIMANIbHBIE YPaBHEHUS.

Jucuunnuza «MareMaTtudeckuil aHanu3» 0a3upyercs Ha 3HAHUSX, YMEHMSX, HaBbIKaXx,
IpUOOPETEHHBIX CTYAEHTaMU B CPEIHEH LIKOJIE.

3HaHUS, YMEHHUS U HABBIKH, MOJYYEHHBIE MPU OCBOCHUM JUCUHUIUIMHBI «MaTemaTude-
CKHI aHAJI3», SIBJISIOTCS HEOOXOIMMBIMU JIJI1 OCBOEHUS NOCIEAYIOIINX JUCUUIIINH:

- TUCKPETHAs MAaTEMAaTHKa,

- MaTeMaTH4ecKas JIOrvKa,

- SI3BIKM IPOTrPaMMUPOBAHMS,

- KpUITOrpapUUEeCKUe METObI 3aIUThl HHPOPMALIUH.

Pe3ynbraTel 00ydeHUss MO JUCHMILIMHE HEOOXOIUMBI Uil OCYIIECTBIEHHs Mpodeccro-
HaJIBHOU JEATEIBHOCTH.

3. INTAHUPYEMBIE PE3YJbBTATBI ObYUEHUSA
[enbto U3yueHus: AMCUUILINHBI SBISETCS MOTyYeHHEe (PyHAaMEHTaIbHOIO 00pa3oBaHus,
CHOCOOCTBYIOLIETO Pa3BUTHIO JINYHOCTH.
3agayamMy TUCUUIUIMHBI SBISIOTCS: U3yYEHHE OCHOBHBIX IMOHITHUN MAaTEMATHYECKOTO aHa-
JM32a; OBJIAJICHUE METOJaMU MaTeMaTH4EeCKOro MCCIeAO0BaHMs; (OpMUPOBAaHUE HABBIKOB IpPU-
MEHEHHS METOJ0B MaTeMaTHYECKOro aHalli3a B MPOrpaMMHPOBAaHUU, UH(DOPMATHKE U APYTUX
HayKax.

Komnerenuuu, popmrpyemMbie B pe3yJbTaTe OCBOCHUS JUCIUTUIAHBIL:
Jly1s1 04HOM U 3204HOH (pOopM 00y4eHUs

- CIOCOOHOCTH NMPUMEHSTH €CTCCTBCHHOHAYYHBIE W OOIICHMHKCHEPHBIC 3HAHUS, METOBI
MaTEMaTUYECKOTO aHaIu3a U MOJACIUPOBAHMS, TEOPETUUYECKOTO U IKCIIEPUMEHTAJILHOTO UCCIIe-
noBaHus B npodeccuonanbHom aesrenbHocT (OIMTK-1)

NHaukaTopel M JSCKPUNTOPHI YacTH COOTBETCTBYIOIICH KOMIICTCHIIMHU, (GopMHUpYe-
MOM B TIPOLIECCE M3YUYCHUS IOUCHUILUIMHBI «MaTreMaTu4ecKuil aHaIU3», OLECHUBAKOTCS MPH
MOMOIIM OICHOYHBIX CPEACTB.
HHaHI/IpyeMBIC PE3YyJIbTAThI O6y‘-ICHI/I$I 110 JUCHIUITJINHEC «MareMaTHuueCKui AHAJIN3)», UHAUKATOPbI NOCTHIKCHUSA
KOMIICTCHIINN OHK-l, MNEPCUCHb OLCHOYHBIX CPCACTB

Ne | Kon mHauka- HanmMeHnoBanue Kon nmnanupy- | [lmanupyemsie pe- | HanmeHoBanue
n/m TOpa JOCTHU- HHJUKaATOpa n0- E€MOT'O PE3YyJib- 3YJIbTAThI O6y‘-IC- OLICHOYHBIX
KEHUS KOM- CTHXKCHUS KOMIIC- Tara O6y‘—IeHI/ISI HUA CpEACTB
IIETCHII NN TCHI WU

1. WI-1omk1 3HaTh: ¢bynnamen- | 3 (MA-1onk-1) 3naer: QyHnameHTanb- | TecToBble BoIpo-
TaJIbHbBIE TIOHSATHS, HBIE TIOHSTHS, CBOM- | CBI.
CBOMCTBa MIOHSATHH, CTBa MOHATHUH, Teope- | TeMbl IUCKYyCCHH.
TeopeMbl U (opmyIbl Mbl U (opmyisisl MaTe- | Bompocst Ut
MaTeMaTHYecKoro aHa- MaTHYeCKOrO aHallu3a | cJa4yd dK3aMeHa
m3a

2. N-20mk-1 VYmers: uurare Hayd- | Y (UI-20mx.1) VYwmeer: uurtaTh Hayd- | TecToBble BOIpPO-
HBIIl TEKCT, HAXOJHUTh B HBII TEKCT, HAXOANUTH B | CBI.
TEKCTE€  TOHATUS | TekcTe  moHATHA W | Tembl AMCKyCCHH.




dbopmynbl, HeoOXomH-
MBbIC [UIS PCIICHHS 3a-
a4, CaMOCTOSTEIHHO
pematk 3amadu  06a3o-
BOTO YpOBHS, AaHANO-
TUYHBIE UMEIOIIMMCS B
TEOPETHYCCKUX HUCTOY-
HUKaX o0Opasiam; ca-
MOCTOSITEIBHO ~ HaXo-
JIUTh B CTOPOHHHUX HH-
(hopMaIMOHHBIX  HC-
TOYHHKAX TTOHSTHSI,
GhopMynBI W METOIBI
JUISL  pellieHHs  3ajad
MOBBIIIEHHOTO YPOBHS;
NPUMEHSTh  MOJy4YeH-
Hbl€ 3HAHHMS U HAaBBIKH
NpU M3YYCHUU JPYTUX

(dbopmyIbl, HEOOXOaH-
MbI€ ISl PElIeHHs 3a-
Ja4; CaMOCTOSITEILHO
pemate 3amadu  6aszo-
BOTO YpOBHS, aHAIO-
TMYHBIC UMEIOLIUMCS B
TEOPCTUYCCKUX HCTOY-
HUKax o0Opasmam; ca-
MOCTOSITEIBHO ~ HaXo-
JIUTh B CTOPOHHUX WH-
(OpMAIIMOHHBIX ~ HC-
TOYHHKAX MOHSTHS,
GbopMynBI ¥ METOABI
JUISL  pelleHHs  3aaad
MOBBILIEHHOTO YPOBHS;
MPUMEHATh  TIOJNy4YCH-
HBIE 3HAHHUS U HABBIKU
MPU U3YYCHHUH JAPYTHX

Bomnpocst TUTST
cIa4yy SK3aMeHa

IOUCUMILINH JOUCUMILINH
NI-30mk-1 Brnaners: meromamu | B (U-3opk.1) Bnaneer: Metoaamu | TecTroBbie BOIPO-
peuieHus 3aJa4 Mmare- peuicHuA 3aJa4 Mare- | Cbl.
MATHUYCCKOI'o aHaJiu3a MAaTHYCCKOT'O aHaJIMU3a TeMmpl JAUCKYCCUH.
Bomnpocst IS
cJayur 3K3aMCHa
4. COIEP)KAHUE JUCIATIJIVHBI
4.1. Y4eOHO-TeMAaTHYECKHUI TUIAH
Ounas popma o0yuenust
1 cemect
KounyecTBo yacoB
Homep KOHTAaKTHOH padoThI ¢ MpenogaBaresieM
HaumenoBanue pa3aeJa,
PyGexx |pasngena, Jladopa-
TEeMBbI Ipakrny.
TeMBI Jleknuu TOpPHBbIE
3aHATHS
padoThl
1 BBenenne B MaTeMaTHYECKUI 4 6
aHaJIN3
2 [Tpenen pyHkuMM B TOUKE U HA 8 8
OECKOHEYHOCTH
Pybex 1
JuddepenunanbHoe ncuucie-
3 HUEe (QYHKIIMH OJTHOM IepeMeH- 12 9
HOU
PyGexHb1il KoHTpoib Ne 1 - 1
4 HHTerpampHOE NCUYHUCIICHHE 8 v
Pybex 2 GYHKIIMHM OHON TIEpeMEeHHOM
Py0exHbIil KoHTpoIb Ne 2 - 1
Bcero: 32 32 -
2 cemecT
KoanuectBo yacos
Homep KOHTAKTHOM padoThl ¢ MpenojaBareiemM
HaumenoBanue pa3ueJa,
PyOex | pasnena, JlaGopa-
TEeMBbI IIpakTHuy.
TEeMbI Jleknuu TOpPHBbIE
3aHATHSA
padoThI
DyHKIUHA HECKOJBKUX Iepe-
Py6esx 1 5 YHKH p 8 7
MEHHBIX
Py6esxxnbIii KOHTpOJTh No | 1




6 Huddepennmanbupie ypaBHe- 8 7
PyGex 2 HUS
PyGexHbIil KOHTpOoIb Ne 2 - 1
Bcero: 16 16 -
3aounas popma o0ydeHust
1 cemecT
KosmuecTBo yacos
Homep HamnMeropanne pazena KOHTAKTHOMH padoThl ¢ MpenoaaBaTesieM
paszjiena, P ’ Jlabopa-
TeMbI IpakTHny.
TeMbI Jlekuuu TOpPHBIE pa-
3ausaTus
00THBI
1 BBeneHnne B MaTeMaTHYECKUI aHAIA3 1 - -
5 [Ipenen GyHkIMu B TOUKE 1 Ha OECKO- 1 ) )
HEYHOCTHU
3 JuddepeHnnansHoe ncarcieHue QGyHk- 2 3 i
MU OJTHOW TIEPEMEHHOU
4 WNuTerpanpaoe ucuncieHne QyHKIIN 5 3 i
OJTHOY TIEPEMEHHOM
Bcero: 6 6 -
2 cemecT
KosmnuecTBo yacos
Homep Hanmenopanne pazena KOHTAKTHOM padoTsl ¢ MpenoaaBaTesieM
pasneia, P ’ JlaGopa-
TEeMBbI IIpakTHny.
TeMBbI Jleknuun TOpPHBIE pa-
3ausaTus
00ThbI
5 @DYHKIIMH HECKOJIBKUX NTEPEMEHHBIX 1 1 -
6 JnddepennnanpHble ypaBHEHUS 1 1 -
Bcero: 2 2 -

4.2. Conep:kaHue JIEKIIMOHHBIX 3aHATHH
1 cemecTp
Tema 1. Beeoenue 6 mamemamuyueckKuili anaiu3
Brenenue. llenu u 3amaun u3ydeHus TUCHUIUIMHBL. TpeOOBaHHS MO M3YUCHUIO TUCIIH-
muHbl. OToOpakenus, GyHKIuu. OCHOBHBIC IIOHATHS U CBOMCTBA DJICMEHTAPHBIX (DYHKITHA.

Tema 2. Ilpeoen ghynkyuu ¢ mouke u Ha 6€CKOHEUHOCMU
[Ipenen GpyHKIMU B TOUKE ¥ HA OECKOHEYHOCTH. TeopeMbl O mpe/esax U METOIbI UX BbI-
YUCJIEHUs. DKBUBAJICHTHbIE O€CKOHEUHO Majble (GyHKIuU. OnHOCTOpOHHME Tipeaenbl. Hempe-
peIBHOCTH PyHKIMI. Touku pa3psiBa.

Tema 3. /lupghepenyuanvroe ucuucnenue ynkuyuu 00HOI nepemeHHol
[TonsTue mpousBoaHON M quddepenHnnana GyHKIUH, MPaBUJia BEIYUCICHUS, TPOU3BOI-
HbIC dJIeMEHTapHBIX (QyHKIUi. [IponsBoanbie U auddepeHImansl BRICIUX TopsaakoB. OCHOB-
HbIE TPUIIOKECHUSI TIPOU3BOIHOM U A depeHITnaIoB: Uccien0Banne PyHKITMN (MOHOTOHHOCTb,
AKCTPEMYMBI, TOUYKH TMeperuda, BBIMYKIOCTb), MPUOIMKEHHBIC BBIYMCIICHUS, BBIYHCIICHUE
HAaWMEHBIIIETO U HauOOJIBIIET0 3HAYCHUHN (DYHKITHU.

Tema 4. Humezpanovnoe ucuucnenue YynKuyuu 00HoU nepemeHHou
[lepBooOpaznas ¢ynkiuu. Heonpenen€Hupiii MHTETpaN, OCHOBHBIE CBOMCTBA U METOJIBI
BeruncieHns. OmnpenenéHHpli WHTETpai, OmIpenelieHne, CBOWCTBa, ¢opmyna HeroToHa-



JleitOHuIa, OCHOBHBIE METOMbI BhIUMCIECHUA. OCHOBHBIE MPUIOKEHHS OINpPeNeIEHHOIO HWHTe-
rpajia: miomajab IIOCKUX GUryp, miomaab MOBEPXHOCTH, 00bEM TeJ, JIMHA TyTU KPUBO, Pu-
3U4ECKUE IPUMEHEHUS.

2 cemecTp
Tema 5. @ynKyuu HeCKOAbKUX NEPEMEHHDBIX

OyHKIIMM MHOTHX TEPEMEHHBIX, MX 0003HaueHue M obyacTh ompeneneHus. Ilpenen
¢yHKIMM MHOTHX TepeMeHHbIX. HempepbsiBHOCTB. YacTHbIE MPOM3BOAHBIE (DYHKIIMM MHOTHX
nepemeHHbIX. Juddepenuupopanne pyHKuil MHOTHX nepeMeHHbIX. Juddepenmans pyHk-
MU MHOTHX TepeMeHHbIX. [{uddepennmpoBanre HeIBHBIX QYHKIMA. YacTHBIE MPOU3BOIHBIC
BBICIIUX TOpsAAKOB. KacaTenbHas MIOCKOCTh U HOPMaJb K TIOBEPXHOCTH. DKCTpeMyM (PyHKIIUU
MHOTUX NepeMeHHbIX. HanbombIiee n HanMeHblee 3HaueHne QyHKIUH.

Tema 6. /lupghepenyuanvhsie ypasrnenusn
Huddepennnanbapie ypaBHEHUS, UX TOPSJIOK, OOIIHME M YaCTHBIE MHTETpalibl. Y paBHE-
HUSI C pa3JelISIoNIMMUCS TepeMeHHbIMUA. OHOPOHBIC YpaBHEHHUS MEepBOro mopsaka. JInHei-
HbIE€ ypaBHEHHUS MEPBOTO MOPsIKa U ypaBHEeHHS bepHymm. YpaBHeHUs B MOJHBIX auddepeH-
1Magax. YpaBHEHHS BBICIIUX MOPSJIKOB, JOIMYCKAIOIIKNE MOHMKEHUE TTOPSIIKA.

4.2. IlpakTyeckue 3aHATUS

Conepikanue NPAKTHYECKUX 3AHATHMA:

Hopmartus BpeMeHH, yac.
Homep | HammenoBanme pas- HanmeHnoBanue

paszeda, nena, NPaKTHYECKOI0 Ounas 3aouHnas

TeMbI TeMbI 3AHSITHS dpopma dpopma
o0yueHust 00y4eHust

1 cemecTp

OtobpakeHus, QyHKIUH.
BBenenue B MaTeMatn- | OCHOBHBIE TIOHATUS | 6
YECKUH aHaIIN3 CBOWCTBA DJIEMEHTAPHBIX
(hyHKIHIA.

[Ipenen pynkuuu B TOUKE
U Ha OECKOHEYHOCTH.
TeopeMbl 0 mpenenax u
METOMBI MX BEIYMCIICHHS.
OKBUBAJICHTHEIE 0OECKO- 8
HEYHO MaJible (YHKIIHU.
OpHOCTOpPOHHNE pe-
nenbl.  HempepbIBHOCTB
¢ynkunit. Touku paspbl-
Ba.

[Tpenen ¢pynkuuu B
2 TOUYKE U Ha OECKOHEeY-
HOCTH




HuddepennmansHoe
UCUHUCIIEHUE (PYHKINH
OJIHOU IIEPEMEHHOMN

ITonsiTe mpou3BOJHON U
maddepennmana  QyHK-
WU, TpaBHUJa BBIYUCIIC-
HUS, TPOHM3BOJHBIE dJie-
MEHTapHBIX (YHKITHIHA.
[Mpouseoanbie u mudde-
PEHIMANBI  BBICIIUX T10-
psankoB. OCHOBHBIE TIPH-
JIOXKEHHUS TIPOU3BOTHOU U
muddepeHInanos:  wuc-
CIIeTOBaHHE (hyHKIIH
(MOHOTOHHOCTB, JKCTpE-
MyMBI, TOYKH Meperuoa,
BBINYKJIOCTE),  TpUOJIH-
KEHHBIE BBIYHCIICHHUSA,
BBIUHCJIICHHE  HAMMEHb-
Iero W  HauOOJIBIIErO
3HaYeHUH (PyHKIINH.

Py6exusb1it koHTpOIH 1

WHTerpaipbHOE HCUKC-
neHue GyHKIUHA OTHOM
IIEPEMEHHOMN

[lepBooOpa3nass  yHK-
und.  Heonpenenéuuslii
WHTETpa, OCHOBHBIC
CBOMCTBA M METOJBI BBI-
yucnenus.  Omnpenenén-
HBI UWHTErpaju, ompeze-
JIeHUEe, CBOMCTBA, hopMy-
nma Herorona-Jleionuia,
OCHOBHBIE METOIBI BBI-

JUCIIEHUS. OCHOBHEBIE
MIPWIOKEHUS orpe-
JIENEHHOTO0  HWHTerpasa:

IoNaah IUIOCKUX  (u-
Typ, IUIOWIAAbL ITOBEPXHO-
cTtH, O0BEM Ted, IJIMHA
JyTH KpUBOH, (usnue-
CKHe TPHMEHEHHSI.

PyGesxHbIi KOHTPOIT 2

2 cemecTp

q)yHKIII/II/I HECKOJIBKHUX
NEPCMCHHBIX

@YHKIIMM MHOTUX IIepe-
MEHHBIX, UX 0003HAUYECHHE
1 00JIacTh OIIpEeIeIeHUSI.
[penen GyHKIIMH MHOTHX
IIEPEMEHHBIX. Hermpe-
prIBHOCTB. YacTHBIE mpo-
W3BOJHBIE (PYHKIIMA MHO-
rux mnepemMeHHbIX. Jud-
(dhepenmupoBanne GHyHK-
OUHA MHOTHUX TEPEeMEH-
HeIX.  Juddepenumannst
(yHKIIME MHOTHX Tiepe-
MeHHBIX. Jlnddepennn-
pOBaHHME HESBHBIX (PYHK-
umii. YactHbie TPOU3BO/I-
HbI€ BBICIIUX TOPSIKOB.
KacatenpHass mimockocTb
U HOpMaJb K IOBEPXHO-
CTH. OKcTpeMyM (GyHK-
MM MHOTHUX TEPEMECH-
HelXx. HawubGonbmee wu
HauMeHbIllee  3HAYEHHUE
¢$yHKUINU.




Py6eskHbINi KOHTPOID | 1

Huddepennmanpabie

ypaBHEHUS, HX TOPSIOK,
o0Ire W YacTHBIE HWHTE-
rpajibl. YpaBHEHUS C pa3-
JICNISFOIIUMUCS  TIEPEMECH-

HBIMH. OnHopoaHbIe
YpaBHEHUsI TEPBOTO TIO-

6 Huddepennmanbpapie psiaka. JluHeiiHble ypas- 7 1
ypaBHCHHS HEHUS TIEPBOTO TMOPsIKA

U ypaBHeHMs bepHysin.
VYpaBHeHHSd B  MOJHBIX
muddepeHnanax. Ypas-
HEHUS BBICIIMX TOPSI-
KOB, JIOIyCKAIOIINE TIO-
HIKCHHE TTOPSIKA.

PyOexHbIl KOHTPOJIB 2 1

Bcero: 48 8

4.4. KonrpoJubHas padora

KouTtponbHas paboTta juist 04HOM U 3204HOM (OpMBI OOYUEHHSI COCTOUT U3 7 3a7aHuil B
MEPBOM ceMecTpe U U3 / 3ajJjaHuil BO BTOpOM cemecTpe. [IpuMepHbIil BapuaHT KOHTPOJIbHOU
pabOThI HAXOJAUTCS B METOIMUECKHUX YKA3AHUSIX.

5. METOAUYECKHUE YKA3AHUA JJISA OBYUAIOIIIUXCA
IO OCBOEHUMIO TN CHUIIJIMHBI

[Ipu mpocaymuBaHUK JIEKIIMA PEKOMEHIYETCS B KOHCIIEKTE OTMEYaTh BCE BAKHBIE MO-
MEHTBI, TEOPEMBI U (POPMYIIBI, JOKA3aTEILCTBO TEOPEM, CBOMCTB, HA KOTOPBIX 3a0CTPSET BHU-
MaHue npenojaBatenb. [lepen nekiueln He0OXO0IMMO MOBTOPUTH MaTepHal, BBACIUTH HEMO-
HSATHBIE MECTA B JICKITUU, YTOOBI OOCYTUTh UX HA 3aHSATHUH.

[IpenogaBaTeneM 3aluIaHUPOBAHO TPUMEHEHUE Ha JIEKIMOHHBIX 3aHATHUSAX TEXHOJIOTHIM
KOJUIEKTUBHOTO B3aMMOJICUCTBUS, pa300pa KOHKPETHBIX CUTYallUi, TpynmnoBasi (oopmMa padoTh
oOydJaronuxcs Ha dTarne MOBTOPEHHUS MaTepuaa.

[IpakTuueckue 3aHATUS OYAYT MPOBOAMUTHCS C UCIOJIB30BAHUEM PA3UYHBIX TEXHOJOTUN
(MHAMBUAYATU3UPOBAHHOTO OOYUEHHUS, TPYIIIOBON (HOPMBI OOYUECHHUS).

JIJ1st TEKyIIero KOHTPOJIs YCIIeBAEMOCTH IO OYHOU (hopme 00ydeHUs MpenoaaBaTesieM HMc-
MOJIB3YETCsl OAUTHHO-PEUTUHTOBAsI CHCTEMa KOHTPOJISL M OICHKU aKaJeMHUYECKON aKTMBHOCTU
oOyuaroruxcsi. [103ToMy HACTOSTENHPHO PEKOMEH IYETCS TIIATENBHO MpopadaThiBaTh MaTepra
TUCIMILTAHBI TIPU CAaMOCTOSITENILHOW paboTe, y4acTBOBAaTh BO BceX (popmax oOCykIeHuUs U B3a-
UMOJICHCTBUS, KaK Ha JICKIHMAX, TaK ¥ HA TPAKTHYCCKUX 3aHATHAX B IEIAX JYUIIETO OCBOCHUS
MaTrepuaa v MoJyYeHUsT BEICOKOU OIEHKH 10 Pe3yJIbTaTaM OCBOSHUS JUCITUTIIHHEI.

BrimonHeHne caMoCcTOsITeNbHON pabOThl IOPa3yMeBaeT MOATOTOBKY K MPAKTHUECKUM 3a-
HATHAM, K PYOSIKHBIM KOHTPOJISIM (ISt OU4HOM (DOPMBI), TIOJTOTOBKY K 9K3aMEHY, BBITIOJHCHHE
KOHTPOJIbHBIX PadoT.

Pexomenmyemas Tpy10€MKOCTb CAMOCTOSITENIbHON PabOTHI MpeCTaBIeHa B TaOIUIIE:



PexoMeHayemMBblil pe:KUM CaAMOCTOSITEIbHOM padoThl

Pexomennyemas
TPYAOEMKOCTbD,
HanmeHnoBanme aKaj. yac.
BH/IA CAMOCTOSITEIbHOM PadoThI Ounas 3aouHnas
dpopma dopma
o0yyeHusi | oOyueHHs
CamocTosiTe/IbHOE M3YyYeHHUE TeM TN CIUIIIUHBI: 70 178
JIBOMHOM MHTETpaa M €ro MPUIIOKCHHS 17 44
YucioBbIE PsIJIbI 18 45
CreneHHblIe Psiibl U UX MPUIIOKEHUS 17 44
QDYHKIIMU KOMIUIEKCHOTO IEPEMEHHOTO 18 45
IMoaroroBka Kk py0eKHbIM KOHTPOJISIM 8 ]
(o 2 Jaca Ha KaxJIbIil pyoex)
IMoaroroBka K MpakTHYecKUM 3aHATHAM (110 1 yacy Ha 24 4
3aHSTHE)
BbinoJiHeHHEe KOHTPOJIbHOM padoThl 36 36
IloaroroBka K 3K3aMeHy o4 o4
Bcero: 192 272




6. ®OHJ OHEHOYHbIX CPEJICTB

JUISI ATTECTALIAA MO JUCTUILIAHE

6.1. IlepeyeHb OLIEHOYHBIX CPECTB

1. BannbHO-peUTHHrOBas cUCTEMa KOHTPOJS M OLEHKH aKaJeMHYEeCKOM aKTUBHOCTH O0Y-
varoruxcst KI'Y (a1 ounoit popmbl 00yueHus)

2. IlepeueHb BOMPOCOB K DK3aMEHY
3. KonrponbHas paboTa (a1 04HO#M 1 3a04HOM (hopM 00yUeHHs)
4. bank 3ananuit kK pyoe:kHbIM KOHTpoJisiM Ne 1, No 2, Ne 3, No 4 (asnst ounoit popmbl oOyue-
HHUS)
5. baHk TecTOBBIX 3a1aHUI K IK3aAMEHY
6. 33I[aHI/I$I K IPAKTUYICCKUM 3aHATUAM
/. JlomoJHUTENIbHBIC 3aJJaHUS UCCIIEIOBATEIILCKOIO XapakTepa (Ha yCMOTPEHUE MPerno/iaBa-
TEJIs).
6.2. Cucrema 6a/UIbHO-PEHTUHIOBOM OLIEHKH
padoThl 00Yy4AKOIIUXCS M0 JUCHUIINHE
Ne | Hammenona- Conepxanue
HUC
Ouynas popma 00yuenus, 1 cemectp
1 | Pacmpenene- Pacrnipenenenne 6ammoB
HUe 0alIoB [Nocemenue
3a CEMECTPBI Bu IpaKTuye- Pyu6e>1<- Pyu6e>1<-
10 BUJIaM A | Tocemenue | cxknx saps- | TP KOHT | HBIN KOH- Konrposnbhast Ok3a-
4eBHOI Da- yueOHOH . . KOH- KOH- 5
g p PaBoTHE JICKITUH THUH, aKTUB- - - pabora MEH
OTBI, CPOKH HOCTh Ha Nel No2
caauu y4ed- 3QHATHSIX
HO paboTHI
(noBoasiTest B
AJUTBHAS
10 cCBedeHus OLICHKA: ,210 16 210 16 ,]10 12 ,]10 12 I[O 14 ,210 30
o0yuaro-
HIMXCS HA
nepBom
y4eOHOM 16 Ha 12 Ha 16
3aHATHH) IIpume- 16 nexmwmii MpaKTHie: MpaKkTU- | IPAKTHU-
: 1 6amn CHUX ST yeckom | weckom
YaHUS: o y 1o 1 6amty
3QHATUM | 3QHATHH
Ounas popma 00yueHus, 2 cemecTp
1 | Pacnpenene- p 5
e GAIOR acripeiesieHue 6auon
3a CeMEeCTpBI
110 BUIaM [Tocemmenne | PpyGex- PyGex- Kon-
y4eOHoi pa- Bun TMocewmete NPAKTHY€- | HbIA KOH- | HBIA KOH- | TPOJIb
00TBI, CPOKH yueOHOM [N CKHX 3aHsI- KOH- KOH- Has OKx3amMeH
cnauu y4e0- paboTH: H THUN U aKTHUB- TPOJIb TPOJIb pabo-
HOI71 pa6OT])I HOCTHh Ha HUX Nel N92 Ta




(noBoasiTCSH
10 CBe/leHUsl
o0yuaro- B
aJUThHAS
08 016 o015 016 ol5 030
mixenma | o et 1 1 1 1 1
nepsoM
y4eOHOM
3aHATHH)
Ha 4 Ha 8
Wl . 8 mpakTuue-
pume- | 8 meknuii mo . | TpakTH- | TpaKTH-
: 1 Gam CHUX ST yeckom | deckom
HaHA: Y 1o 2 Gamnna
3aHATUW | 3aHATUU

Kpurepuii nepecuera
0ayI0B B TPAIUIIMOHHYIO
OIICHKY TI0 uToram pado-
TBI B CEMECTPE U 3a4eTa

60 1 MmeHee 0aTOB — HEYIOBIETBOPUTEIHHO
61...73 — yIOBIETBOPUTEIHEHO

74... 90 — xoporio;

91...100 — oTimyHO

Kpurepuu nomycka k
IPOMEKYTOYHOM aTTe-
CTalluH, BO3MOKHOCTH
MOJTy9YEHUS] aBTOMaTHYe-
CKOT'0 3aueTa (9K3aMeHa-
LIUOHHOM OIEHKH) TI0
JOUCLUIUIMHE, BO3MOX-
HOCTP TTOITy4eHus OOHYyC-
HBIX 0aJIIOB

Jns pormycka K MPOMEKYTOYHOM aTTeCTalldy MO JUCLMIUIMHE 32
ceMecTp OOydJaroUuiicsi JObKeH HaOpaTh MO0 UTOTaM TEKYyLIero W py-
0C)KHOTO KOHTpOJIeH He MeHee 51 Oamia. B ciyuae ecnu oOy4varomuiics
HaOpan meHee 51 Oanya, TO K aTTECTAlMOHHBIM HCIIBITAHUSAM OH HE J0-
MyCKAaeTCHL.

s monmy4enus sk3aMeHa 0e3 MpoBeAeHUs IPOLEAYPbl IPOMEXKY-
TOYHOW aTTecTaliy 00ydJarmeMycs HeoOX0IMMo HaOpaTh B XO/€ Te-
KyIIero ¥ pyOeXHBIX KOHTpoJiel He MeHee 61 Oamna. B aTom cimyuae
UTOT OAIIBHOM OIICHKH, TIOTy4aeMON 00YyYaroIMCs, OTIPEEIISIETCS 11O
KOJINYECTBY OaJUIOoB, HAOpAHHBIX MM B XOJI€ TEKYIIETO M pPyOEKHBIX
koHTponeld. [lpm 3TOM, Ha yCMOTpeHHE NpernoaaBaTens, OaTbHas
oLleHKa 00y4aromerocss MOXXET ObITh IOBBILICHA 33 CUET IOIYyYEHHS
JIOTIOJTHUTENBHBIX 0alIOB 33 aKaJeMHUYECKYI0 aKTHBHOCTb.

OOyuaromuiicsi, IMEIOIIMK PaBO Ha MOJIyYeHHUE OLICHKU 0e3 mpo-
BEACHUS NPOLEAYPbl MPOMEKXYTOUHONW aTTECTAllMH, MOXKET TOBBICUTDH
e€ myreM cllaud aTTECTAlIOHHOTO HCIBITaHWS. B ciydae momyueHus
00yJaronmMMcs Ha aTTeCTal[MOHHOM UcHbITaHUK () OaJlJIOB UTOT OaslIb-
HOM OLICHKH 110 AUCHUIIMHE HE CHIKACTCS.

3a aKaJIeMUYECKyl0 aKTHBHOCTD B X0J1€ OCBOCHUS TUCIIUTUINHBI,
ydacTe B y4eOHOW, HAyYHO-HCCIEAOBATEIbCKONW, CIOPTUBHOM,
KYJIETYPHO-TBOPUYECKON u 00111eCTBEHHON JeSITETIbHOCTH
oOyyaromemMycsi MOTYT ObITb HA4YHCICHBl JOIOJIHUTEIbHbIE Oaibl.
MakcuManbHOe ~ KOJNWYECTBO  JIOTIOJNIHUTENBHBIX  OaJuloB  3a
aKaZEeMUYECKyI0 aKTUBHOCTb cocTasisieT 30.

OcHoBaHWEM UIA TIOJIYY9EHHUS JOIMOIHHUTENHHBIX 0aJuIoB
SIBJISIFOTCS
- BBIITOJTHECHUE JOITOJTHUTCIIbHBIX 3az1aH1/1171 110 JHUCIUIIIINHC,
JIOTIOJTHUTENTBHBIE OaJIIbl HAUMCIISFOTCS ITPETIOIaBaTeeM;

- yJacTHE B TEYEeHHE ceMecTpa B Yy4eOHOH, Hay4dHO-
WCCIIEIOBATEILCKON, CIIOPTHBHOM, KYJIBTYPHO-TBOPUECKOW M OOIIe-

crBeHHOM gesrenpbHocT KI'Y.

@DopMBbI U BUIBI YIEOHOH
paboTHI IS HEYCTIeBalO-
mHX (BOCCTAHOBUBIIIUXCS
Ha Kypce o0y4eHus1) o0y-
YArOIUXCS TS TIOTyde-
HUS HEJIOCTAIONINX Oait-
JIOB B KOHIIE CEMecTpa

B cinyyae ecnu K IMpOMEXYTOYHOM aTTecTaliu HabpaHa cymMma
MeHee 51 Oasta, o0yJaromeMycss He0OX0IMMO HaObpaTh HEJIOCTAOIIEE
KOJIMYECTBO OaJUIOB 3a CYET BBIMNOJHEHHUS IOMNOJHUTEIBHBIX 3aJaHul,
JI0 KOHIIa TIoCIeIHe# (3aUeTHOM) Helenn ceMecTpa.

JImkBrganusa akageMUYeCKUX 3300 KCHHOCTEH, BOSHUKIIINX H3-3a
pa3HOCTHU B yT-Ie6HBIX IJIaHaX Ipu NepeBOAC UM BOCCTAHOBJIICHUH, IIPO-
BOJIUTCS ITyTEM BBITTOJHEHUS JOTIONHUTEIBHBIX 3a7aHuil, popMa U 00b-
&M KOTOPBIX ONPECNACTCS MPEMOAABATEIIEM.

6.3. Ilpouenypa oneHMBaHUA Pe3yJbTATOB OCBOEHUS JUCITUNIMHBI
Py0esxHble KOHTPOJIU MPOBOJATCSA B (POPME CaMOCTOSTENbHBIX padoT.




[lepen mpoBeneHneM Kaka0ro pyOEKHOTO KOHTPOJIS MpernofaBaTeslb NpopadaThiBaeT ¢
0Oy4arolMMHUCS OCHOBHOM MaTepHall COOTBETCTBYIOUIMX pa3/eioB AUCLUUIUIMHBI B (opme
KpPaTKOM JIEKIUHU-IUCKYCCUHU.

BapuanTs! 3aganuii 1y pyoexxHbIx KoHTpousiel 1 cemectpa coctosT: Ne 1 u Ne 2 — u3 6
3aay 1o 2 Oayuia kaxjas. Bapuantel 3aganuil 1uist pyOeKHOTO KOHTPOJISA 2 CEMECTPa COCTOSAT:
Ne 1 — u3 7 3amau (1-6 3amaun mo 2 Gaia Kaxxaas, 7 3agada — 3 O0amia), Ne 2 — u3 8 3amay 1o 2
Oasuta Kaxkas.

Ha xaxmayro paboty npu pyOoekHOM KOHTpPOJIE 00y4aroleMycsi OTBOJIUTCS BpeMsi HE Me-
Hee 60 MUHYT.

[IpenogaBaTens oneHUBAET B OaIax pe3ylbTaThl PyOEKHOTO KOHTPOJS Kakaoro oOy-
YAIOIIETOCs] MO0 KOJWYECTBY MPABUIBHBIX OTBETOB M 3aHOCUT B BEJAOMOCTh y4yeTa TEKyIeu
yCIIEBaeMOCTH.

Ok3ameHaIMoHHbIN TecT B 1 u 2 cemectpe coctouT u3 12 Bompocos. Kaxasiii Bompoc B
Tecte oueHuBaeTcs oT 1 1o 4 Oamios. KonndecTBo OAIIOB 10 pe3yibTaTaM dK3aMEHA 3aBUCUT
OT KOJMYECTBA MPaBUWIBHBIX OTBETOB. Bpems, oTBoamMoe oOydaromeMycsi Ha SK3aMEHAIUOH-
HBIH TECT, COCTABIJIAET | aCTPOHOMHYECKUI Yac.

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH U 3K3aMEHa 3aHOCATCS MpernojaBaTesieM
B HK3aMEHALIMOHHYIO BEJIOMOCTb, KOTOpas CIAaeTcs B OPraHU3al[MOHHBIM OTAEN MHCTUTYTA B
J€Hb 9K3aM€Ha, a TAaKXKe BBICTABJISIOTCS B 3aYETHYIO KHUYKKY 00y4aroLIerocs.

6.4. IlpuMepbI O1LIEHOYHBIX CPEACTB I PyOesKHbIX KOHTPOJIeil, IK3aMeHa

1 cemecTp
Py6ex 1
Camocmoamenvnasn paﬁoma
1 Haiitu o6nacte onpenenenus Gynkuun: 1) y = 8x + 18; 2) y = — 3) y =VxZ —16.
2 Jloka3aTk, uTo GyHKIHS ABISETCS yObIBaOIIEe. y = —7x — 5. BBIﬂCHHTB, SIBJISIETCS JIM (DYHKITUST YETHOM WITH

HEYETHOI.

7x
3 Haiitu npegensr: 1) limy_q(7x2 + 3); 2) lim,_,o, zj:j, 3) lim,_,5 %ﬁ 4) limy, 4 (1 + ) :

sinx, x <0,

4 Onpepenuts Touku paspbia pynkmun: {7 +x, 0 < x < 2,
x3, x > 2.

o o x2 . 3.
5 Haiitn npousBoHbIE YKa3aHHBIX QyHKIMM: 1) y = o 2) y = x°sinx.
t
X = cos =,
2

6 HaiiTu nepByr0 M BTOPYIO NPOU3BOIHBIE OT (DYHKIIMH, 3aJaHHON MapaMETPHUECKH: { 2",
y =t — sint.

Py0ex 2
Camocmoamenvnasn paboma

.[ (2 IZCI—X [ 4xdx J.lexdx
1 Haiigure unterpanst: a) X“+12 ) Ix*+81 p) 3

143x)e™dx _, [X*sinxdx
2 Haiijute MHTErpabl C TOMOLILK MHTETPUPOBAHUS 110 YACTSM: a) J. ( ) 0)

Icos(3x +5)dx. 5 'f 32— 7x dx.

3 Haiigure HMHTETpajbl C MOMOIIbIO METO/1a 3aMEHbI nepeMeHHoﬁ: a)

JS‘ sinx dx

3—CO0S X 6)-! /4+x

4 Bruucnure, HCIIOJIb3YS] METOJ ITOJACTAHOBKU: a)



5

jo 3 2 3
6 Berunciure: m +4Vx+1

el

N e

Boruncnute 006€M Tena, 0Opa3o0BaHHOTO BpalleHUEM BOKPYT OCH OX (UTYpbl, OTPaHUYECHHOW JHMHUIMHU
2
y=—X"+5x-6,y=0

X dx

IIpumep 3K3aMeHAIMOHHOTO TeCTa

1. Jlatp ompenenenue 4ETHOW U HeUETHOW QyHKIMU. [IpuBecTn npuMepbl YETHON, HEYETHOW (DYHKIIMU U
¢ynkuuu obmero Buaa. Yem oriauyarotcs rpaduku 4€THONW UM HeUETHOM HyHKImiA? (2 Oana)

JlaTh orpeeneHue TMHEHHOM (PYHKIIUU U IepeYrcIuTh e€ cBoicTBa ripu k > 0. (2 6ama)

Jatb onpenenenue npeaena GyHKIUU Ha SI3bIKE «AICHIOH-AeIbTay. (2 Oara).

CdhopmynupoBaTh OnpeneseHus MPaBOCTOPOHHETO U JICBOCTOPOHHETO MpenenoB GyHKuuu. (2 6amra)
Jlatb ompeneneHre Mpou3BOAHON (QyHKIMU. 3anmucaTh (OPMYJIbl AJsSi BBIUYUCICHUS MPOU3BOTHOU MO-
CTOSIHHOH | IOKa3areapbHOU (GyHKIUH. (2 Oana)

B 4€M COCTOUT T€OMETPUUYECKUI CMBICI MTPOU3BOIHON QpyHkunu? (2 H6anna)

I'eomeTpuueckuii cMbic u cBocTBa nuddepennmana. (2 6amia)

3anucath yCIOBHsI MOHOTOHHOCTH (DYHKIIMH Uepe3 MPOU3BOAHYIO. (2 Oaria)

JlokazaTh, urto GyHKIUS siBIsieTcs Bo3pacrawomei: y = 10x + 2. BoisicHuTh, sBIseTcs U QyHKUIUS
YETHOW WJIM HeYeTHOM. (3 Oara)

oL

© oo N

6x+8,

4x
228 3) limy, Sﬂ 4) limyoo (1+2) 7. (4

10. Haittu npenenst: 1) lim,_g(4x? + 2); 2) lim, o ——
OaJa)
11. Haiitu npou3BOIHbIC YKa3aHHBIX QyHKIMi: 1) y = :2) y = (x +10)3%; 3) y = sin3x — xcosx.

(3 6amna)
12. Haiitu Touky Makcumyma GyHKIun y = 2In(x + 4)3 — 8x — 19. (4 Gasa)

4x2+1

2 cemecTp
Py6ex 1
Camocmoamenvnasn paboma

HaifTu 9acTHBIE POU3BO/IHBIE TIEPBOTO M BTOPOTO Topsaka ot pynkimu Z = In(2x — 5y).

Haifru yactubie n onubie nuddeperimans ot pynkimu Z = In(2x — 5y).

HccnenoBaTh PyHKIMIO HA SKCTPEMYM Z = x* + y4 —2x% + 4xy — 2y2.

B pesynbTaTe HCCeIOBAHMS 3aBUCHMOCTH MEKIY CPOKOM SKCILTyaTallid aBTOMOOMWJIS M pacXxojaMH Ha
€ro PeMOHT TI0JIyYeHbI CIIEyIONIUE TaHHBbIE:

t, met 1 2 3 4 5 6 7 8
S, Teic. py6 | 120 | 140 | 230 | 370 | 445 | 570 | 655 | 770

HaiitTn: a) nuHelinyro 3aBucumocTh S = at + b crommocTn pemoHTa aBTOMOOWISA OT CpPOKa €ro

OKCILTyaTalnuu, 6) npeamnojaracMyro BEJIMYUHY 3aTpaT Ha 10-1 rox €ro sKCIryatramuu.
) 0,99

Boruucyats npubmmskenno (1,03

Beraucnuts npubauxeHHO (0,99)2 ++/3,98.
In(x—-3)

Haiitu u I/I306pa3I/ITL Ha IIJIOCKOCTHU O6H3.CTB OIIPECACIICHUS (I)YHKLU/II/I L = —/—.
/yZ _x2 —4

Py6ex 2
Camocmoamenvnasn paboma

Peumuts ypasrenne (X2 — y2)y' + 2x -y = 0.
Peumnts ypasuenne y' — y + 5 = 0.



3. Haiiti oGmiee peurenne auphepeHIuansHOr0 ypaBHEH s IepBOro mopsiaka y' — )Cy2 = 2xy.
o ! X
4. Haiitu obmee penienue quddepeHuaipHoro ypaBHeHHs IepBoro nopsiaka y = — + —.
X
5. Haiitu yacTHOe pemieHue MaHHOTO IU((EepEeHIINATBFHOIO YPaBHEHUSI IEPBOTO MOPSIKA, YIOBIECTBOPSIONIEEe

JIAHHOMY HauanbHOMY yeaoBuio: 2X * V' = 0; X9 = 2, Yo = 2.

6. Haiftu yacTHOE pemieHue JaHHOTO JU((HEePeHIIMATHFHOTO YPaBHEHHSI TIEPBOTO MOPSIKA, YIOBICTBOPSIONICE
JaHHOMY HadankHoMy yeiosnio: 3y2 — 4xy' = 0;x, = 1, y, = 2.
7. Haiitu obmee perienue auddepeHnnaibHOro ypaBHeHUs BTOPOTo NopsiaKa: xy” — y’ + ; =0
8. Pemmuts quddepennmansuoe ypapHenue sroporo nopsaaka: Yy — 17y" +72 = 0.
Hpumep IK3AMEHAUUOHHO20 mecma
1. OmnmcaTts METOJ HHTETPUPOBAHHUS TOACTaHOBKOM. [IpuBecTu mpumep. (2 6aa)

2. Jlatp ompeneieHue HEONpeeIEHHOr0 HHTErpaja, ePEYUCIIUTh €ro CBOMCTBA U MPOCTEHINNE MpaBHiia

UHTErpupoBanus. (2 0amia)

JlaTh IOHATHE ONPEICICHHOr0 HHTETpaa. (2 6amra).

4. Omnwucarp Ha MpUMEpe MPUMEHCHHE METOJIa HHTCTPUPOBAHUS 110 YACTSIM IPU BBIYUCICHUH OTIPEICIIEH-
HOTO MHTerpaia. (2 6ama)

w

5. Jlate ompenenenue moiHOro muddepeHnrana GyHKIHH z=1(X y). 3anucaTh COOTBETCTBYIOLIYIO
¢dbopmyny. [IpuBectu npumep. (2 H6anna)

6. JlaTtb moHATHE YCIOBHOTO 3KCTpeMyMa (DYHKIMH JBYX IMepeMEHHBIX. (2 Oaruia)

7. atp onpezeneHue uHTErpaia AudQepeHInaIbHOT0 ypaBHEHUs, HHTETPAIbHON KPUBOM, 0COOOTO pe-
meHus qudepeHnnanbHoro ypapHeHus. (2 6ana)

8. Matb onpezaeneHue TMHEHHOro A HepeHInalbHOrO YpaBHEHMs, TUHEHHOro oqHOpoaAHoro auddepen-
[UAJTLHOTO ypaBHEHUS. (2 Oaiia)

9. HaiiTu yacTHBIE MPOU3BOJHBIC MEPBOTO U BTOPOTO MOPSJIKA, YACTHBIC U TMOJHbIE AUQQEepeHnaisl oT

byHKIMU Z = e2x+5y. (3 Oamna)
4dx

1 dx
; — —5x° +6x° —4x+—jdx ——
IZSInXdX; ) Ismzx - B) I( NE - .[ N6—x2 N

2

10. Haiftu wHTETpassl: a)
Oaia)
11. Haiftu yacTHOe pelieHue JaHHOTOo JudQepeHInaIbHOr0 ypaBHEHUs MIEPBOro MOpsKa, YIOBJIETBOPS-

7 2
jex cos xdx _[arctg 2xdx
;B) 0 ;1) °

dx
X ; 6)

tv1+Inx icosxdx
P [

12. BerauciuTs: a) . (4 6amna)

Ilpumepnotii 6apuanm KOHMPOIbHOU PadoOmMbl
Bapuanm evibupaemcs no nocneoueil yughpe 3a4émuou KHUMXCKU (Homep clesa om Gamuiuu 6 npukasze

Ha 3auucnenue). To ecms, 3a0anus 1 eapuanma oxanyuearomes yugpou 1 (1, 11, 21 u m.o.), 10 sapuanma —
yugppou 0 (10, 20, u m.0.). Koumponvuas paboma evinoiusemcs om pykKu 8 mempaou uiu Ha Oenvlx J1ucmax

A4. Obpazywvl pewenuss BCEX 3a0au naxooamcs 6 knuee Ilpoceemosa I'.M. Mamemamuueckuii ananus. 3adayu

U peuileHusl.

1 cemectp

1-10. lns maokectB A u B maiitn o0beaunenne AU B, mepeceuenne AN B u pasnocts A\B.

Bapll4 - B, 2,?, 5, 9 B, S, 7} Bapgam 6.9, 2, 3, 4f 1 i 6/
2 {4,5,1,3 8 | {415 9] 7 b, 4,68 3 i 4,9
3 1,9564f | 5130 8 8062 | 8426




4 B 7015 | B4 o6 9 B1865 | B126

5 {7,9,5.2,4} | {1,9,1 4 0] 10 f86 3 B 25 7}

11-20. 3nas 3HaueHue QYHKIMUU B TOYKAax a, D, C, HATHU NPU MOMOIIM JHHEHHOW MHTEPIIOJISALUN 3HAUYCHHUE
(GyHKIIMM B TOUKE X .

Bapuanr a f(a) b f (b) c f(c) X
11 1,43 2,05 1,45 2,25 1,57 2,41 1,54
12 1,28 2,02 1,41 2,36 1,86 2,44 1,51
13 1,12 2,23 1,23 2,36 1,98 2,62 1,64
14 1,52 2,01 1,71 2,58 1,82 2,74 1,69
15 1,71 2,06 1,85 2,66 1,89 2,93 1,79
16 1,84 2,10 1,92 2,13 1,99 2,74 1,91
17 1,08 2,06 1,28 2,15 1,99 2,82 1,77
18 1,15 2,28 1,60 2,34 1,69 2,47 1,38
19 3,06 4,28 3,34 4,89 3,17 4,93 3,39
20 3,44 4,01 3,66 4,05 3,86 4,57 3,72
21-30. N300pa3uth cxemaTu4ecku rpagux GyHKIUN Y = :]);12 .
Bapuanrt k p m n Bapuanr K P m n
21 9 7 3 2 26 3 7 5 4
22 8 4 2 6 27 9 1 2 5
23 1 2 8 7 28 6 5 7 4
24 3 6 1 8 29 8 5 2 6
25 6 3 5 7 30 7 3 9 6
31-40. Beiienuth B BhIpaKEHUU kx? + PX + M TOJIHBIN KBaparT.
Bapuanr k Y m Bapuaut k Y m
31 9 7 3 36 3 7 5
32 8 4 2 37 9 1 2
33 1 2 8 38 6 5 7
34 3 6 1 39 8 5 2
35 6 3 5 40 7 3 9
2 mx
41-50. Haiitu penensl: a) Iim(mx2 + n); 6) lim PX+ 49 ; B) “max+—bx+c; r) Iim(l-‘_hj .
x—k x>© X+ S x—d X—d X—® X
Bapuanrt K m n p q r S a b c d
41 9 7 3 2 5 3 7 1 -4 3 3
42 3 7 5 4 2 4 8 1 -11 10 10
43 8 4 2 6 8 9 5 1 4 -5 -5
44 9 1 2 5 2 9 3 1 9 14 -7
45 1 2 8 7 9 7 8 1 —24 128 8
46 6 5 7 4 7 1 3 1 -9 14 2
47 3 6 1 8 5 4 7 1 2 -8 -4
48 8 5 2 6 9 7 6 3 17 -6 -6
49 6 3 5 7 3 2 5 2 -21 -11 11
50 7 3 9 6 4 5 7 5 —24 -5 5
51-60. Haiitu mpou3BoaHYyIO (hYHKIIUU:
2 2
51. a) y:X—; 6) y=Xx’sinx. 54. a) y=m; 6) y=(X—7)-COSX.
X—2 x-1
2X+5 X —x2
52.) y=2 —:0) y=(x-§)5. 55. a) y:%; 6) y=(X+2)-Ctgx.
53.a) y= X+2 ;0) y=(x+4)-e". 56. a) y:L- 6) y=(x*-1)-e".

3x-1 3x* -1’



2

1 "
57. a) y=m;6) y=(x+10)-3". 59. a) y=);2—ig;6) y = (x—4)-tgx.

3x—7 X
58- = = —_— = 3.
a)y 4 60.a) y 4_X,6)y x3-Inx.

61-70. Jlns ¢pynxmum ax® +bx® +cx +d HaiTH IpoM3BOIHBIE HEPBOTO M BTOPOTO TOPSAKOB, AuddepeHiman,
WHTEPBAJIBI MOHOTOHHOCTH, JIOKAIBHBIE YKCTPEMYMbI, HHTEPBAJIBI BRITYKJIIOCTH BBEPX (BHH3), TOUKH IMeperuoa,

HauOOoJIbIIIee U HAMMEHbIIIee 3HaYeHUs Ha oTpeske (0; 2.

Bapuaut a b c d Bapuaut a b c d
61 1 6 -15 8 66 1 -3 —24 —28
62 1 12 45 50 67 1 -6 9 -4
63 1 -3 -9 -5 68 4 24 36 16
64 1 3 —24 28 69 1 =12 45 50
65 -1 -3 9 -5 70 -2 0 24 0
2 cemecTp

71-80. Jlna dynxrmm KX + MXy + Ny + PX+ 0y + I HaiiTH dacTHEIE NPOM3BOAHBIE U AuddepeHnuans 1-ro u
2-TO TOPSIIKOB, TPOW3BOJIHYIO IO HANpPABJICHUIO BEKTOpa a(b; c), npuOIKEHHOE 3HAYCHUE B TOYKE

B(1.98; 3.04) ¢ moMoIbio Auddepenimana, SKCTPeMyMbl, HAMOOJbIIIEe U HaUMEHbIIIee 3HAUC€HUs B 3aMKHYTOMN
obmactm —1<x<1, -1<y<1.

Bappanr | K | m | n | P | d | r | b C |(Bapwaur | K |m | n | P [ Q| r | b c
71 9 (7 (3|2 |53 6 | -5 76 3 (7|54 |2 |4 | -3|-2
72 814|126 |8] 9|2 4 77 9|1 1|2 |5|2|9]|-6]29
73 1128|7197 ]|-3|-9 78 6 | 5|74 |71 2 3
74 36 |1 |8 |54 3 | -2 79 8|5 |2 |6 |9 |7 |-1] 4
75 6 (3|5 | 7|3 |2 |-3]9 80 7139|645 2 4
81-90. Haiitn mHTETrpaB:
81. a) [(9x+7sinx)dx; 6) jﬁ;g) jede. 86. a) j( —2xjdx;6) jﬁ;B) T%
x+3" 7 2 cos’ X Xx+9 7 Jx
2 . dX . fo 9 ) L\ pax
82. ) [(3x* ~5cosx)x; 6) j—,B) jz dx. 87.a) [ 6 ") !?.
xdx « dx - dx
83.a) [(Bx° +4x fix; O s j3dx 88.) [ 5 j )j
84. a) J(%—Zcosxjdx; 0) jsin(x+9)dx;B) I\/;dx. 89. a) J. 4sin X + 5x )dx 0) I de I—
2
4
85. a) j(ﬂ+\/§jdx;6) jcosox—g)dx;g) [xedx. 90. a) [[3x° ~5v/x ox; 6)j de j4de.
1
91-100. TokazaTb, 4TO Psi z on PacXomauTCs.
n=1
Bapuant K m P q Bapuant K m P q
91 —7 12 6 9 96 -9 20 8 16
92 -11 30 -10 25 97 -13 42 -12 36
93 -15 56 -14 49 98 -17 72 -16 64
94 -19 90 —-18 81 99 -21 110 20 100
95 7 12 -6 9 100 9 20 -8 16
101-110. 1) Pemnts quddepennuanpubie ypasuenus: a) Y +ky'+m=0;6) y"+ny'+ p=0; B) y"+r=0.
2
2) OnpeaenuTh TOPU30HTAIBHBIC M HAKJIOHHBIE aCUMITOTHI Tpaduka GyHKuu g(X) = W
X_

| Bapuanr | K | m | n | P | r | S | t |




101 -7 12 6 9 9 -5 6
102 -9 20 8 16 16 -2 5
103 -11 30 -10 25 25 -4 4
104 -13 42 -12 36 36 2 10
105 -15 56 -14 49 49 -4 3
106 -17 72 -16 64 64 0 4
107 -19 90 -18 81 81 1 0
108 -21 110 20 100 100 -6 9
109 7 12 -6 9 121 0 9
110 9 20 -8 16 144 2 -8
111-120. Hatitu ipeaensr:
111 “marCt97X. 116, “mIn(1+7x—2x2)+arcsin5x—6x2 .
ol 2% _ _ x—0 sin4x+t925x+(ex—1)5
112. “msmx+sm2x+sm3x+sm4x. 7 tim SiNX +sin6x
Hol Eysi \/1+72X _21 " x>08iN2X —Cc0S2X +1
113, limL* xsmx_—zcos X 8. tim arctg9x
x>0 arctgsin® 2x " %ol arcsin2x
; §02
114, Iimarczsm5x—s|n 7x. 119. “mtgllx_
x>0 tg“2x + In(1+ 9x) x-1SIN7X
115, [jm2X=SINSX 120, [im 2re9oX
x—0 4X +SiN7X =1 sin3x
121-130. OnpenenuTh TOYKHU pa3pbiBa PYHKIIHH:
sinx, x<O0; 3+1tgx, x<0; 5x%, x<O0;
121. 37+ X%, 0<x<2; 125. 13, 0<x<2; 129. {3Jx+1, 0<x<2;
X3, x>2. —2+X%%, x>2. 1+ %3, x>2.
tgx, x<0; X, x<0; —2+5%%, x<0;
122. %, 0<x< 2 126. {x, 0<x<2; 130. {3Jx+1, 0<x<2:
X x>2. X', x>2. 2+ x4 x>2.
ctgx, x<O0; X3, x<O0;
123.{x, 0<x<2; 127. 4x%, 0<x< 2;
X%, x>2. X, x> 2.
cosx, X<O0; 2x2, x<0;
124, {1+x, 0< X< 2; 128. {J/x, 0< x< 2;
X%, X>2. X3, x> 2.

131-140. HaiiTu mpou3BOAHYIO Y, ¥ BTOPYIO IPOU3BOAHYIO Yy Ul QyHKINH, 3aJaHHON apaMeTPpUUECKH.

Bapuant X(t) y(t) Bapuanr X(t) y(t)
131 2c0s9ot 2sin3t 136 3sin5t 4cos2t
132 4tg3t 2arcsingt 137 5sin7t 6arccos3t
133 6ctg 2t 7cost 138 3sin6t 8tg7t
134 4arccosbt 9sin6t 139 4arcsin3t 8tg2t
135 Stg2t 8arccosbt 140 3arcsinbt 9cos4t

6.5. ®oH/I O1IEHOYHBIX CPeICTB




[Tonuplil 6aHK 3a7aHMil I TEKYIIETO, PYOSKHBIX KOHTPOJIEH U MPOMEKYTOUHOM at-
TECTAalMU 10 JUCLUUIUIMHE, TI0KA3aTeli, KPUTEPUH, IIKaIbl OLEHUBAHNAS KOMIIETCHIUMN, Me-
TOJWYECKUE MaTepHualbl, ONpPEICISIONIME MPOLUEAYPhl OLICHUBAHUS OOpa30BaTENbHBIX pe-
3yJbTATOB, IPUBEJEHBI B yUEOHO-METOINYECKOM KOMILJIEKCE AUCLUIIINHBI.

7. OCHOBHASA U JONOJIHUTEJIBHAS YYEBHASA JIMTEPATYPA
7.1. OcHOBHas1 yueOHAas1 JIUTEPATypa

1. [Muckynos H.C. IuddepenunansHoe u unTerpanbuoe ucuncienue. T. 1. — M.: HnTe-
rpan-IIpecc, 2001. — 416 c.
2. [Tuckynos H.C. luddepennmansuoe n uarerpanpsHoe ucuucienue. T. 2. — M.: HnTe-
rpan-IIpecc, 2001. — 544 c.
3. [Tucemennbiii [I.T. Koncniekt nekuuii mo Beiciierd matematuke: [lomubiid kypc. — M.:

Aiipuc-nipecc, 2004. — 608 c.

7.2. JlonoJiHUTEJIbHAS YUeOHas JuTepaTrypa
1. bepman I'.H. COopnuk 3ama4 mo Kypcy mMaTemaruyeckoro ananusa - CII0.: NU3na-
tenscTBO "[Ipodeccus”, 2001. - 432 c.
2. Kyznenos JI.A. COopHUK 3a/laHUii TIO BBICIIEH MaTeMaTHKE (TUIIOBBIE PACUEThl):
VYueb. nocodue s BTy30B. — M.: Beicmi. mikoia, 1983. — 175 c.
3. IIumaués B. C. Beicmasg matrematuka. — M.: Beicmag mkoia, 2001. — 479 c.

8. YYHEBHO-METO/IMYECKOE OBECIIEYUEHHUE
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS

1. MeTtonnyeckue peKOMEHJAlMU K BBITOJIHEHUIO KOHTPOJIBHOM pabOThl ISl CTYI€H-
TOB 3a04HOU (POPMBI OOyUEHUS.

2. DIIEKTPOHHBIN IK3EMIUTSAP TEKCTOB JICKIUH (XpaHuTcs Ha aucke B Y MK)

3. [TamsTKa CTYIEHTY O paboTe B TEXHOJOTUN WHIUBUTYTU3UPOBAHHOTO O0YUYCHUSI.

4. Metonnueckrue peKOMEHIAIMU 110 BBIMOJHEHUIO 3aJIaHUI UCCIIEI0BATENBCKOTO Xa-
pakrepa (BxomsaT B YMK).

9. PECYPCBI CETU «<MHTEPHET»,
HEOBXOJMMBIE UIAA OCBOEHUA INCIUIIJINHBI

Ne HuTepHeT-pecypce Kpatkoe onucanue

1| http:/Avww.edu.ru/ denepanbhblii nopran «Poccuiickoe 0OpazoBa-

HUE»
highermath.ru .
2 Kypc Bbicuielt MaTemMaTuku (Teopus)
3 | mathelp.spb.ru Jlex1uu 110 BBICIIEN MAaTEMATHKE
4 | http://elementy.ru DHIMKIIONEIUYECKAN CAlT
5 | http://ru.wikipedia.org DHnukoneaus Buknnenus
6 | http://botaniks.ru/matem.php AJITOPUTMBI PEIIEHUS] OCHOBHBIX 3a/1a4 MaTeMa-

THYCCKOI'O aHaJInu3a

CaiiT MOCKOBCKOT0 TOCYJJapCTBEHHOTO YHUBEPCH-

! http://www.msu.ru Teta M. M.B.JlomoHOCOBa
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10. ”TH®OOPMALMNOHHBIE TEXHOJIOI'NUH,
ITPOI'PAMMHOE OBECIIEYHEHHME
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

OBC «Jlaub»

OBC «KoHCYNBTaHT CTyIEHTa»

OBC «Znanium.com»

«T"apaHT» - CIpaBOYHO-TIPABOBAs CHCTEMa

W

11. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHHUE
JTUCLHUTIJIMHBI

MaTeprabHO-TEXHUUECKOE 00ECIIEUEHHE MO0 pealn3alun JUCHUIUIMHBI OCYIECTBIIS-
etcsi B coorBeTcTBUU ¢ TpeboBanusiMu GI'OC BO no gaHHOIM 00pa3oBaTeIbHON MTporpamMmme.

12. UIA CTYAEHTOB, OBYYAIOHHUXCS1 C UCIIOJIb3OBAHUEM TUCTAH-
HUOHHBIX OBPA3OBATEJIbBHBIX TEXHOJIOT'HHN

[Tpu mcnonp30BaHUU 3JIEKTPOHHOTO OOYYEHMS M JHUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texHozioruit (ganee 30 u JJOT) 3aHATHS MOTHOCTHIO WIM YACTUYHO MPOBOASTCS B PEXKHUME
oH-7aifH. O0beM JUCHHILTUHBI U paclipe/ie]ieHe Harpy3KH M0 BUAaM paboOT COOTBETCTBYET
n. 4.1. Pacnpenenenue 0anaoB COOTBETCTBYET M. 6.2 OO MOXKET ObITh U3MEHEHO B COOT-
BETCTBUHM C perieHreM kadenpsl, B ciayyae nepexoaa Ha 30 u JJOT B mpouecce o0ydeHusl.
Pemenne kadenpsl 006 HUCMONB3YyEeMbIX TEXHOJOTHSIX U CHUCTEME OICHHBAHHS TOCTHKEHUH
00yJaromuxcsi MPUHUMAETCSI C YIETOM MHEHHUS BEIYIIETO MpernoaaBaTesss U JOBOIAUTCS 10
CBEJICHUS] 00YyYarOIMnXCS.
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[MPMJIOXKEHME 1

AHHOTaIMs K pabodeit mporpaMmme JUCIHUILUIMHBI
«MaTeMaTHYeCKHH aHAJIN3»

o0pa30oBaTeILHON MPOTPAMMBI BBICIIIETO 00pa30BaHUS —
nporpaMMbl OakanaBpHuara

09.03.03 Ilpukaagnas uapopmMaTuka
HanpasJeHHOCTh UHTe/LIekTyaibHbIe MHPOPMAIMOHHBbIEC CHCTEMBbI M TEXHOJIOTHH
09.03.04 IIporpaMmmHasi MHKeHepPUS
HanpasJeHHOCTb IIporpammHoe obecneyeHne aBTOMAaTH3HPOBAHHBIX CHCTEM

TpynoemkocTs muctmiuinabl: 8 3E (288 akamemuueckux 4acoB, O4Has U 3a04Has hopma)
Cemectp: 1-2 (ounas popma oOyuenus), 1-2 (3aounas hopma 00ydeHus)
dopMa mpoMeKyTOUHOM aTTectanmu: 1,2 cemecTp — 3x3aMeH (04Has ¥ 3a04Has Gopma);

COI[Gp)KaHI/Ie JAUCTUITIINHBI

JuddepeHunanbHoe U UHTErPATILHOE UCYUCIIEHHE (PYHKIMHA OJHON U HECKOJBKHX I1e-
PEMEHHBIX, YUCJIOBbIE U (YHKIHUOHAIBHBIE PSAAbL, AU (epeHInaIbHble YPaBHEHUS.
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