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AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI

Hucuummuaa Mamemamuka BXomuT B oOszatenbHyto yacth OITOIT GakanaBpmara 1mo
HarpaBjeHut0 ToAroToBku [8.03.02 Duepeo- u pecypcocbepecarowue npoyeccol 6
XUMUYECKOU MEeXHOI02UU, HehmeXuMuu U OUOMEXHOL02UU.
JucuunimHa peanu3yercs Ha XUMHUYECKOM  (pakyibTeTe
Mamemamuxu.

CopepxaHue NUCHUIUIMHBI OXBAaThIBA€T KPYr BOIIPOCOB, CBSI3AHHBIX. C H3YyUYEHUEM U
OCBOCHHEM 0a30BbIX MOHATUH aIreOpbl, AaHAIUTUYECKOW T€OMETPUH, MAaTEMaTHYECKOTO
aHalM3a, B YAaCTHOCTH, IMOHSATHI. MaTpulla, ONpeAeNuTeNlb, mpenen GyHKIUU, ee
HENPEPBIBHOCTh, AU(GGEPSHIUPOBAHHE W WHTETPHPOBAHUE, MOHSTHH, CBS3aHHBIX C
peIlIeHHeM CHCTEM JIMHEHHBIX YpaBHEHHH; C HW3y4Y€HHEM KpPHBBIX BTOPOrO TMOpSAKa U
MOBEPXHOCTEH; C HEKOTOPHIMH METO/aMHU perieHust Tu(PepeHInanbHbIX YPABHCHHA.
JucuuniuHa HaneneHa Ha (OpPMHUpPOBAHHME CHEAYIOUUX KOMIIETEHIUH BBITYCKHHKA!
obwenpogheccuonanvrvix— OITK-2.

[IpenogaBanre MUCHUILUIMHBI MPEAyCMATPUBAET MPOBEACHHE CIEAYIOIMIMX BUIOB Y4E€OHBIX
3aHATHUI: JIeKyull, npakmuyecKue 3auaAmus, camoCcmosamenbHas paboma.

Pabouas mporpaMMa ITUCHUIUIMHBI TPEelyCMaTPUBAET MPOBEACHIE KOHTPOJIS YCIIEBAEMOCTH B
dbopMe KOHmMPOILHOU pabomsl U KOMIOKeUYyMAa W TPOMEKYTOYHOTO KOHTPOJS B Qopme
9K3aMeHa.

Kagheopoli  npuKIaoHoU

OO0beM TUCHMIIMHBI 8 3aYeTHBIX €IMHUIL, B TOM uncie 288 akageMUyecKuX yacax Mo BUJaM
y4eOHBIX 3aHATHIL:

YuyebHble 3aHATUA dopma
B TOM umucne: MPOMEXKYTOUHOW
g KoHTakTHan paboTta obyyalowmxca ¢ npenoaasartesem CPC, 8 | atTectauum (3auver,
g o N3 HUX TOM anddepeHumpoBa
3 g S | Nexum | Nabopato | Mpaktuye | KCP | koHcynbTa | Uncie HHbIN 3ay4er,
® ) 7 pHble CKue Lm 3K3aM 3K3aMeH)
3aHATUA 3aHATUA eH
1 144 | 10 4 6 134 3ayer
2 144 | 10 4 6 134 IK3aMeH
Hroro| 288 | 20 8 12 268 3aver, YK3aMeH




1. Ilesin ocBOEHUS AU CUUILIMHBI
[ensiMu OCBOCHUSI TUCUUTUTUHBL MamemMamuka SBISIOTCS:

-- OBJIQJICHUE OCHOBHBIMH METOJAMH PEIICHHS CHCTEM JMHEHHBIX alreOpamdecKux
ypaBHEHUM;

-- OBJIAJICHNEC OCHOBHBIMH  TOHATHUSMHU aHanmu3a (QyHKIMSA, npeaen  QyHKIHH,
HemnpepbpIBHOCTh M auddepeHnupyemMocth (YHKIMH, Tpou3BOAHBIE M AU depeHImans
(GyHKIMH, WHTErpa);

-- TBOPYECKOE OBJIAJICHUE OCHOBHBIMH METOJAaMH U TEXHOJIOTUSAMH JI0Ka3aTeJIbCTBa
TEOpEM H PEIICHUs 3a]a4 MaTeMAaTHKH,

-- oOBiIageHue  Merojamu JuddepeHIuaNbHOr0 W MHTETPalbHOTO HMCUYUCICHUS,
OCHOBHBIMH METOJIaMHU petmieHust Au(depeHInaTbHbIX YPABHCHUN.

2. Mecto aucuumiunbl B cTpykrype OITOII 6akanaBpuarta

Hucturnnuna mamemamuxa BXonuT B oOs3arenbHyto yacTh OITOIT manpasnenns 18.03.02
Duepeo- u pecypcocbepezaiowjue Npoyeccbl 8 XUMUUECKOU MEeXHON02UU, Hepmexumuu u
buomexnono2uu .

3HaHHUS 110 MaTeMaTHKE CTYACHTaM HEOOXOIUMBI [UISl M3YYCHHS PA3THUYHBIX Pa3JeiOB
uH(pOpMaTUKU U (HUBHUKH, & TAKXKE JIJIs BHITOJIHEHUS HAyYHO-HUCCIIEeI0BATeIbCKON PabOTHI.
W3ydyeHne Kypca MaTeMaTHKH IMPEAIoJiaracT  XOopollee 3HAHWE MIKOJBHOTO Kypca
MaTEeMaTUKH, OCOOCHHO BIIAJICHUE TOXJICCTBEHHBIMH IPEOOpPa30BaHHMAMHU aIreOpandecKux
U TPUTOHOMETPHYSCKUX BBIPAKCHUH W 3HAHWE CBOHCTB OCHOBHBIX 3JIEMCHTAPHBIX

byHKIHIA.

3. Komnerenuuu odyyaromerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUILIUHBI
(mepeyeHb IVIAHNPYEMBIX Pe3yJIbTAaTOB 00y4eHHs U MPOoLe1ypPa OCBOCHHS).

Koa n Koa n IInanupyembie pe3ybTaThl 00y4eHUS IIpouenypa
HanMMeHOBaHHe HanMMeHOBaHHe OCBOEHHSI
KOMIETeHI[U! U3 HHANKATOpa
onoI AOCTHKEHHUS

KOMITeTeHIIU I
OIIK-2. Cnoco6en | OIIK-2.1. 3HaeT: COBpEMEHHBIC CIIOCOOBI peatn3alum YcTHBIH
UCTIONIb30BATh Hcnonms3yer MaTeMaTHYECKHX METO/I0B PELICHHS orpoc,
MaTeMaTHYEeCKHE, MaTeMaTHYeCKHe npodeccHoHANBHBIX 3a/1a4 C UCTIOIB30BAHUEM MTICEMEHHBIN
¢usnueckue, METO/IBI JUIS PEIICHHs | IPOrpaMMHOTO OOecCTIeYeH s orpoc
¢uznko- 3a1a4 ‘YMeeT: nCTIOIb30BaTh COBPEMEHHBIE CITOCOOBI
XUMHYECKHE, npodeccroHabHOI peanuzaly MaTeMaTHYeCKUX METOJIOB C
XUMHYECKHE JIeSITeIbHOCTH UCIIOJIb30BAaHUEM ITPOTPAMMHOT0 00ECTIeUeHHUS
METOJIBI JUIS JUIsl pellieHuns MpoheCcCHOHAIBHBIX 3a1a4
penieHus 3anad Biageer: HaBbIKaAMU HCIIOJIB30BAHUS
npodeccroHanbsHO COBPEMEHHBIX CIIOCOO0B peanu3arun
i IesITeNIbHOCTH MaTeMaTHYECKUX METO/IOB C HCIIOJIb30BAHUEM

HPOrPaMMHOTO 00eCIeYeHH s ISl PELICHHS
npodecCHOHAIBHBIX 3a1a4

OIIK-2.2. 3HaeT: CyIIECTBYIOIINE COBPEMEHHBIE YcTHBIN
Ucnons3yer (hnu3nvecKre METOIBI IS PEIICHHUS 3a/1a4 onpoc,
(uznueckue MeToNbl | MPOPECCHOHATLHOMN IeATeThHOCTH MMACbMEHHBIHN
JUISL peLIeHUs] 3a1a4 Ymeer: uCnonabp30BaTh CyLIECTBYIOLINE onpoc
npogeCcCHOHATBHOM COBpPEMCHHBIC (PU3UIECKUE METOJIBI ISl PEIICHUS

JIeSITEIbHOCTH 3a7a4 Ipo(eCcCHOHATEHON A TETHHOCTH

Biameer: HaBBIKAMU peai3allid COBPEMEHHBIX
(hU3MYIECKUX METOJIOB IS PEIICHUS 3a/1a4
podeccCnoHaATLHOM NesTEIEHOCTH

OIIK-2.3. 3HaeT: CylIeCTBYIOIINE COBPEMEHHbIE (PH3HUKO- YcrHblit
Hcrnons3yeT GU3NKO- | XUMHUYECKHE M XAMHUYECKHAE METOIBI TSI orpoc,
XUMHYECKHE U perieHus 3a1a4 MpoQecCuoHaTbHOM MMCHMEHHBIH
XUMHYECKHE METOJIBl | ACSTEIBbHOCTH ompoc

JUTSL peLieHus 3a1a4 YMeer: HCMONBb30BATh CYIIECTBYIOIIIE

npodecCHOHANbHONW | COBPEMEHHbIE (PU3UKO-XUMHYECKHE 1

JACATCIBbHOCTHU XUMHUYCCKHUC METOABI AJIsI pCHICHNA 3a1a4




JCATCIBbHOCTH

npodeccHOHANBHOM NeTeIbHOCTH
Biajeer: HaBBIKaMU pearn3aIiiii COBPEMEHHBIX
(hU3UKO-XUMHYIECKIE U XUMIIECKUE METOBI /IS
pemeHns 3aga4d npodeccHoHaIbHON

4.00beM, CTPYKTYpa H CO/iepP KaHMe U CHUTIIHHBI

4.1. O0beM OUCLHUILINHLI COCTABIIAET 8 3aUETHRIX eNUHHUILI, 288 akameMUYeCKHX YacoB.

4.2. CTpyKTypa AMCUUILIMHBI

AyauTOpHbIE 3aHATHA, B
TOM YHCJIe @®opMbl  TeKYLIEro
Ha3panusi pasnesioB KOHTPOJIS
U TeM M CUMIIIMHbI ;’ ycneBaeMoCTH

g - . = Q‘_E < E . dopma ]

g = i = S5 . €5 NPOMEKYTOUHOI

= % S E S gl s § = 'S | aTTecTanuM (no

@) = = & B el Kol O cemecmpanm)

Iepewiii cemecmp

Mopyns 1. Yucna u BEKTOpbI
1.JleficTBUTENIbHBIC 1 1 1 16 KOHTpPOJIbHAs paboTa
qucha. Yucnossie
MIOCJIEI0BATENBHOCTU U
PSIBL
2.Bektopel u peiictBus | 1 1 17 KOHTpPOJIbHAsI paboTa
HaJ HUMU.
Bcezo no mooynio 1 1 2 33 KOJIJIOKBHYM
Mopyns 2. Matpuuiel 1 onpeaeanTenn
1.Marpunsl u geiictBus | 1 1 17 KOHTpPOJIbHAs paboTa
HaJ HUMU.
2. Ompenenurenu U ux | 1 1 17 KOHTpPOJIbHAs paboTa
cBONCTBa. Bpruucnenue
ONPEACIIUTENCH
Bcezo no mooynio 2 1 1 34 KOJUJIOKBUYM
Monynb 3. CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHMA
1.Cucrempr nuHEHHBIX | 1 1 17 KOHTpPOJIbHAs paboTa
YpaBHEHUH. MeTtonanl
pelIeHus.
2.UccnenoBanue cucreM | 1 1 17 KOHTpOJIbHAsA paboTa
JINHEMHBIX
anredpanvdecKux
YPAaBHEHUH.
Bcezo no mooynio 3 1 1 34 KOJUJIOKBUYM
Monaynb 4. Ananumuueckas 2ceomempusi
1.Metox koopauHaT Ha | 1 1 11 KOHTpOJIbHAsA paboTa
MJI0CKOCTH " B
ITPOCTPAHCTBE.
2. YpaBHeHus npsmoit u | 1 1 11 KOHTpOJbHas paboTa
IIJIOCKOCTH.
3. Kpussie nll 1 11 KOHTpOJIbHAsA paboTa
MOBEPXHOCTU  BTOPOIO
MOpsJKA.
Bcezo no mooynio 4 1 2 33 KOJUIOKBUYM,




HUTOTI'O 3a | cemecTp 4 6 134 | 3auer
Bmopoii cemecmp
Monyns 5. Jugppepenyuanrvroe ucuucienue
1. [Ipenen |2 1 6 | KoHTpOJBHAS paboTa
HENPEPHIBHOCTD
byHKIAHA OJTHOM
IIEPEMEHHOM.
2.IIpousBoaHbIC |2 1 8 | xoHTpoOJBHAs paboTa
Qg depeHmans
byHKIAHA OJTHOM
IIEPEMEHHOM.
3. HccnenoBanue | 2 1 6 | KoHTpOIbHas paboTa
byHKIMHA OJTHOM
IIEPEMEHHOMN
4. [Ipenennr |2 6 | KoHTpOJBHAS paboTa
HETPEPHIBHOCTD
byHKIUH MHOTHX
MIEPEMEHHBIX
5. Yactasie | 2 1 6 | KoHTpOJBHAS paboTa
MIPOU3BOIHBIC u
muddepeHmaTb
Bcezo no mooynio 5 2 2 32 | KOJUIOKBUYM
Mopnyns 6. Humeepanvroe ucuucienue
1. TlepBooOpasnas wu |2 1 1 16 | xonTposBHas paboTa
HeoTpeaeeHHBIH
WHTETpaJ.
2. Onpenenexuslii | 2 1 17 | xoHTpONBHAs paboTa
WHTETpaJ.
Bcezo no mooynio 6 1 2 33 | KOJUIOKBUYM
Monyns 7. Pewenue oughgepenyuanvrvix ypasHenul
1. duddepenumansueie | 2 1 1 16 | xoHTposBHas paboTa
ypaBHEHUs
2. Jluneitaspie | 2 1 17 | xoHTponbHas paboTa
muddepeHnranbHbIe
YpaBHEHHSI
Bcezo no mooynio 7 1 2 33 | KOJUIOKBUYM
Monyib 8. [loaroroBka K 3K3aMeHy
IToaroroBka K sk3ameHy | 2 36 IK3aMeH
Bcezo no mooynio 8 36 IK3aMeH
HUTOI'O 3a |l cemecTp 4 6 134 | sk3ameH
HTroro 8 12 268 | sx3aMeH

4.3. Conep:xanne JMCHHUILIMHBI, CTPDYKTYPHPOBAaHHOE 110 TeMaM (pa3denam)

JEKIIUHU
Ilepewtit cemecmp

Mooyns 1. Yucna u eekmoput
Tema 1. [leficTBuTenbHble uncia. YnucnoBbIe MOCIEI0BATENBHOCTH U PSIIBL.

JeiicTBuTenpHble unciaa W omepauuu Haj HuMmu. [Ipenen 4ucioBoil mocien0BaTENbHOCTH.
YucnoBoii psiz, €ro CXOAUMOCTb U CyMMa.
Tema 2. BekTopsl 1 A€MCTBUS HAJl HUMHU.
Bektopel u pasnuusble ¢opmbl uX 3anucu. JledcTBus Hax BekTopamu. CKalsipHOe,




BEKTOPHOE, CMEIIAHHOE MTPOU3BE/ICHUE BEKTOPOB B MPOCTPAHCTBE U UX CBOMCTBA.
Mooynw 2. Mampuuywl u onpedenumenu

Tema 3. Marpuiibl U 1eliCTBUS HAJ HUMHU.

Marpuiibl U 1eCTBUS Haa HUMU. JIuHEelHbIe U HEJIMHEHHbIE ONlepallii HaJl MaTPULIAMH.
Tema 4. OnpenenuTeny U X CBOMCTBA. BrlunciieHne onpeaenuTeei.

Ornpenenurenu BTOPOro U TPEThEro NOPAJIKOB U UX cBoMcTBa. OnpeaennTenu n-ro nopsaakKa.
Panr matpuiel. OOpatHas MaTpuua.

Monyns 3. CUCTeMBbI TUHEHHBIX alNTreOpandecKux ypaBHCHHUH.

Tema 5. Cuctemsl JIMHEHHBIX ypaBHEHUI. MeTO/IbI pelIeHus.

CucreMbl JTHHEWHBIX anreOpanyecKux ypaBHEHMH. Pa3nuuHble METOIbl pEHICHUS: METO[
Kpamepa, matpuunbiii meton, meron ['aycca.

Tema 6.MccrnenoBanue cucteM JTUHEHHBIX anreOpanyeckux Ha COBMECTHOCTb.

O6mas cucrema ypaBHeHuil. Kputepuit coBmectHocTd. OpHOpajaHas U HEOAHOPOIHAS
CHUCTEMbI YPaBHEHUH.
Mooyne 4. Ananumuueckan ceomempus

Tema 7. Meron KoopJMHAT Ha IJIOCKOCTH U B IPOCTPAHCTBE.

[IpssMmoyronbHBIE M TOJSPHBIE  KOOPAMHATHI HAa  IUIOCKOCTH.  [IpsiMoyrosbHbIE,
HWIMHIPUYECKUE U ChepUyecKrue KOOPAUHATHI B IPOCTPAHCTBE.

Tema 8. YpaBHeHHS TPSIMOI U TIIOCKOCTH.

VYpaBeHue npsiMOi Ha MIOCKOCTHU: 001Iee, ¢ YrIoBbIM KO3 (DUIIMEeHTOM, MPOXOIAIIei uepe3
JIB€ TOYKH, B OTpE3KaX. YPaBHEHUE IUIOCKOCTH. YPaBHEHHUS MPAMOM B IPOCTPAHCTBE.
B3auMHoe pacnosnokeHune nNpsMbIX B IPOCTPAHCTBE. YTOJI MEXAY IPSIMBIMHU B IPOCTPAHCTBE.
Tema 9. KpuBble 1 TOBEpXHOCTH BTOPOT'O TOPSIIKA.

OxpyxkHoctb u amnunc. ['unepbona. Ilapaboma. Cdepa u smmuncoun. ['unepOonous.
[Tapabomou.

Bmopou cemecmp

Mooyns 5. Jughghepenyuanvrnoe ucuucnenue

TemalO. [Ipenen u HenpepbIBHOCTD (PYHKLNU OJTHOM EPEMEHHOM.

Onpenenenue mnpenena ¢(yHkiuuu. OCHOBHBIE CBOWMCTBA KOHEYHOIO Ipenena (QyHKIHH.
OcHoBHasi TeopeMa O mpenaenax. 3aMedaTelabHble Npelenbl. ODKBUBAJCHTHbIE (QYHKIIMH.
PackpeiTHe HeolpeneneHHOCTEN.

HenpeppiBHocTh. Touku paspeiBa. CBoMicTBa HEMPEPBIBHBIX (PYHKIINH.

Temal 1. IIpousBoansie u AuddepeHunans GyHKIUN OAHON NepeMeHHOMH.

Omnpenenenne mnpousBogHol. Juddepenuupyemocts u  nuddepennuan ¢yHxuuu. Cs3b
¢ HempepbIBHOCTRIO. [Ipon3BoaHas obpatHoit  (yHkiuu. [IpousBonnas u auddepenunan
cnoxHo  ¢yHkiuu. Tabiuia npou3BoaHbIX.  [IpaBuna  muddepeHunpoBaHUs.
[TpousBonuele u auddepenunans Boiclux nopsakoB. Popmyna  Teitnopa. Ilonstue o
CTETNEHHBbIX psJax.

Tema 12. UccrnenoBanue QyHKIMA 01HOW EpEMEHHOI.

OcHoBHBIE TeopeMbl auddepeHmanpsHoro wucuucienus. HWcecnenoBanue GyHKIUA U
nocrpoenue rpadukos. [Ipunoxenns npou3BoIHOM.

Tema 13.IIpenensl 1 HEMPEPHIBHOCTH (PYHKIINI MHOTHX TIEPEMEHHBIX.

DYHKIIMU MHOTUX NepeMeHHbIX. [Ipeaens 1 HempepbIBHOCTh (GYHKIMH MHOTUX MTEPEMEHHBIX.
Tema 14. YacTHble MpOU3BOHBIE U AU PEpEeHIInATbI.

YacTHble Tpou3BOJHBIE U qUdepeHuanbl. OnpeneneHus 1 BHIYUCICHUE.

YactHple MNpou3BOAHBIE U U (epeHIIaibl BTOPOro MOpsIKa.

HccnenoBanue GyHKIMI MHOTHX MEPEMEHHBIX HAa IKCTPEMYM.

Mooynw 6. Humezpanvrnoe ucuucienue

Tema 15. [lepBooOpa3Has M HeONpeAeICHHbIH HHTErpaJl.

[lepBooOpasnast (ynkmus. OmnpenereHue  HEOMPENEICHHOTO  MHTerpana. |alOiauvHbIe
MHTETrpasibl. MeToa 3aMeHbl  nepeMeHHOW. MHTerpupoBaHue Mo 4acTsM.

Tema 16. OnpeneneHHBIN HHTETPAI.




OmnpeneneHHbI UHTErpal U 3a7auu, NpuBoasmue Kk HeMy. OcHOBHBIE cBoiicTBa. @opmyna
HrroTona-Jleiionuna. MHTErpupoBanre Mo 4acTsIM M 3aMEHa MEPEMEHHON B OMpeeIeHHOM
uHterpasie. IloHsaTne o0 HecoOCTBEHHBIX MHTerpaiax. llpunoxeHuss uHTerpana i
BBIUMCJICHHUSI IO U 00BEMOB.

Mooyns 7. Peuienue oughghepenyuanvnvix ypasnenuil

Tema 17. Jluddepenunanbubie ypaBHSHHUS.

3anauu, npuBosIue K 1udpdepeHanbHbIM ypaBHeHUSIM. OCHOBHBIEC TOHATHSI.

VYpaBHEeHUS C Pa3ACAIOIIMMUCS MEPEMEHHBIMU. YPaBHEHMsI B IMOJHBIX AUQdepeHnnaiax.
OpnHOpoIHBIE ypaBHEHUS.

Tewma 18. JIuneitasie nuddepeHnraibabie ypaBHEHUS.

VYpaBHeHUsT 1epBOro IOpsAAKa. YpaBHEHUS BTOPOro IOpAAKA C  IOCTOSSHHBIMU
koa(urmeHTamu.

IIPAKTUYECKHE 3AHATHA

Ilepsviit cemecmp

Mooyns 1. Yucna u eekmoput

Tema 1. [leficTBuTenbHbIe yncia. YnucaoBble MOCIEI0BATENbHOCTH U PSI/IbL.

JeiictBuss Hax uucinamMu. BbluMclieHHME TPENENnoB  YHUCIOBBIX —IIOCIEN0BATEIBHOCTEM.
Bolunicnenue cyMM 4MCIIOBBIX PSAJIOB.

Tema 2. BekTopsl v 1€UCTBUS HAJ HUMU.

JeiictBus Han BekTopaMu. CKajsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEIECHUE BEKTOPOB B
IIPOCTPAHCTBE.

Mooy 2. Mampuust u onpedenumenu

Tema 3. Matpuiibl U 1€UCTBUS HAJ HUMH.

Marpuiiel 1 1€MCTBUS HAJ HUMH. .JIMHEHbIE U HETMHEWHbBIC ONEpallui HaJ MaTPULIAMH.
Tema 4. Onpenenurenu U UX CBOMCTBA. BriuncieHue onpeaenuTenci.

Onpenenureny BTOPOTO U TPETHETO MOPSAKOB U UX CBoMcTBa. OnpeaenuTenn n-ro nopska.
Panr matpuisl. O6paTHast MaTpuna

Mopayas 3. CucreMbl JHHEHHBIX aJIre0panvyecKux ypaBHeHM.

Tema 5. Cuctemsl JINHEHHBIX ypaBHEHUN. MeTONbI pelIeHHUs.

CucreMbl JNHHEWHBIX anreOpanuyeckux YpaBHEHMH. Pa3innuHble METOIbl pEIIeHUs: METO[
Kpamepa, matpnunslii MmeTo, merox ["aycca.

Tema 6.V ccnenoBanue cucTeM JMHEHHBIX ajlreOpanueckux Ha COBMECTHOCTb.

OOmast cucrema ypaBHeHuil. Kputepuii coBmecTHocTH. OnHOpajHas M HEOJHOPOAHAs
CHUCTEMBI YPaBHEHH.
Mooyns 4. Ananumuueckan zeomempusn

Tema 87 MeTo1 KOOpAMHAT HA TUIOCKOCTH U B IPOCTPAHCTBE.

[IpsimoyronbHBIE W TNOJISIPHBIE  KOOpAMHATBI HA  IUIOCKOCTU.  [IpsAMoyrospHble,
HWIMHJPUYECKHE U cepuyecKrue KOOPAUHATHI B IPOCTPAHCTBE.

Tema 8. YpaBHeHuUs NpsMOH U INIOCKOCTH.

VYpaBHeHHE PSAMOI Ha TIOCKOCTHU: O0IIee, C YIIIOBBIM KO3(PHUIIMEHTOM, MPOXOAIICH Yepe3
JIB€ TOUKH, B OTPE3Kax. Y paBHEHHUE IUIOCKOCTH. YPaBHEHUS NMPSMOW B IPOCTPAHCTBE. YTOJI
MEX1y MPSIMBIMH B IPOCTPAHCTBE.

Tema 9. KpuBble 1 MOBEPXHOCTH BTOPOTO MOPSIKA.

OxkpyxHocth u 2umunic. ['mnepbomna. Ilapabona. Chepa u smmmncoun. ['mmepbomown.
[Tapabomnon.

Bmopou_cemecmp
Mooynes 5. /Jughghepenyuanvnoe ucuucnenue

Tema 10. [Ipenen u HENPEepBIBHOCTH (GYHKIIUU OJJHOM TTEPEMEHHOM.

Onpenenenue rmpenena ¢yakauu.  OCHOBHBIE CBOMCTBA IpENeNoB. 3aMedaresbHbIe
npenensl. PackpbiTie HeomnpeaeneHHOCTEH.

HenpepsiBHocTh. Touku paspbiBa. CBOICTBa HENPEPHIBHBIX (DYHKIIHH.

Tema 11. [IpousBoausie u auddepennnansl GyHKIUN OJHONW TEPEMEHHOM.




Tabnuua MIPOU3BOIHBIX. IIpaBuiia muddepenimpoanus. [IpousBoaHbie  H
nuddepeHnranbl BBICIIAX TOPSIKOB.

Tema 12. UccnenoBanue GpyHKIMA OJTHOMN MEPEMEHHOM.

Hccnenosanne Gpynkuuii u nocrpoenue rpadpukos. [punoxeHus npon3BoaHOM.

Tema 13.1Ipenensl 1 HENPEPHIBHOCTH (PYHKIIMI MHOTUX MEPEMEHHBIX.

[Ipenensl 1 HEPEPHIBHOCTD (PYHKUMUNA MHOTUX ITEPEMEHHBIX.

Tema 42. YacTHbie TPOU3BOIHBIC U AU PEpEHITHATEL.

Yactueie npousBoaHbie U nuddepeniuansl. OnpeneneHus U BEIYUCICHHE.

YactHble TPOU3BOAHBIC U U (EepeHIIaIbl BTOPOTO MOPSAKA.

Hccnenoanue GpyHKINI MHOTUX MEPEMEHHBIX Ha IKCTPEMYM.

Mooyne 6. Humezpanvhnoe ucuucnenue

Tewma 13. IlepBooOpa3Hasi 1 HEOIIPEACICHHBI HHTETPAJ.

Tabnmuunble WHTErpanbl. MeTOJ 3aMEHBI TepeMEHHOW. VIHTerpupoBaHue MO YacTsIM.
Tema 16. OnipeneneHHblid UHTETpall.

®opmyna Herotona-JleliOnauma. MHTErpripoBaHre MO 4YacTsAM M 3aMEHa IMEPEMEHHOW B
onpezeneHHOM uHTerpaie. [Ipunosxkenus naTerpaia As BbIYMCICHUS IIOMAAeH U 00BEMOB.
Mooynw 7. Pewuenue oughghepenyuanvmvix ypasnenuil

Tema 17. Auddepenunanbabie ypaBHEHUSI.

VYpaBHEHUS C Pa3ICISIOMMMUCS TEPEMEHHBIMUA. Y PaBHEHUS B MOJHBIX AudQepeHnnarax.
OnHOpoIHBIE YpaBHEHUS.

Tema 18. JIuneiinsie nuddepeHnnanbHbIe ypaBHEHHUS.

YpaBHEHHSI TEPBOrO TOPSAKA. YpaBHEHHs BTOPOro MOpsiAKa C  MOCTOSIHHBIMU
K03 pHuIreHTaMH.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHU

B ocHOBe npenoiaBaHus AUCIMIUIMHBI MATEMATHKA JISKUT JICKIIMOHHO-CEMUHAPCKask CHCTEMa
00y4YeHHsI, YTO CBA3aHO C HEOOXOAWMOCTHIO AKTHBHOTO TPOIYMBIBAHHS TEOPETHUECKOTO
Marepuana, CoJIepXKallero TIJIyOOKMe u aOCTpakTHble MOHATHA. HIUBHIyanbHbIC
0COOEHHOCTH O0Yy4arOUIMXCs YUYUTHIBAIOTCS NOJ00OPOM 3a/laHuil Pa3HOTO YPOBHS CIOXKHOCTHU
JUIS CAMOCTOSITENIbHON PabOThI CTYACHTOB.

[To naHHOW AMCUMITIMHE Y4e€OHBIM IUIAHOM IMPEAYCMOTPEHO TakKe MPOBEACHUE 3aHATUN B
UHTEPAKTUBHBIX  (OpMax. Jlekuu  TpPOBOJATCS B ayAMTOPUSAX, OCHAIEHHBIX
BHUEOIIPOEKTOPaMHU. B  ynuBepcurere (QyHkumonupyer LleHTp  coBpeMEHHBIX
00pa30oBaTEeNbHBIX  TEXHOJOTHM, B  KOTOPOM  IpelyCMaTpUBAIOTCS  MacTep-KiIacChl
CTETIHATHCTOB.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHNEe CAMOCTOSITEIbHOM Pa0doThI CTYICHTOB.

Y4eOHO-MeTOAHYECKHE MOCOOHSI VI CAMOCTOSTeIbHOI padoThl
1. Puzaee M.K.,, Tamxumea T.}O. DneMeHTbl aHATUTHYECKOH TE€OMETPUHU.
(Metoauueckoe mocobue ans crynaeHToB | kypca). Maxaukana: UTTL AT'Y, 2012,
2. Taimapos JI.P. Marematudeckuii anamm3. Y. 2 (Metogudeckoe TmocoOue st
ctyaenTos | kypca). Maxaukana: UITL JAI'Y, 2003.
3. Taiimapos [.P. CripaBouHoe mocoOue 1o matemaruke. Maxaukana , 2006.
3agaHus 17151 CAaMOCTOSITEILHOM padoThI

CP-1
1. BroryuciauTts OIMPCACIIUTCIIN:
0 0 01
1 3 =2 -1 D
0 0 3 4
Al:O 3 —2 ,A2:2 b 2,A3: .
0 2 3 4
0 0 20-3 3 b
4 3 21




] >Mao 3 s
2. Haiitu mpousBeneHnEe MaTPUIL; j —(2) (4 0 -1 1 )
1 2 3 4 5
3. Haiitu panr matpuust A=| -1 -2 -3 —4 -5,
1 2 3 4 5

2% +3%3 =0,
4. Pemmts cucteMy Metonom Kpamepa < X1 — 2X2 =3,
—3Xy — X3 =-1
2X—4y+3z=1,
5. PelmuTh CHCTEMY MATPUUYHBIM METOIOM X — 2 y+ 4z =3,
3X—y+5z2=2

6. Pemmtn CUCTCMY MCTOOOM Faycca 3

CP-2

1. Ioctpouts rpaduku Gyskmuit a) Y =~/ X+1, 6) y =1+ LZ .
X —

2. Haittu npenenst GyHKINH, HE TOIB3YACH TTpaBuiioMm Jlonmurans

. 2x7 4 x—1
1) hmfi;a) x,=2;0) x,=-1;B) x, =00.
xox x° —=3x -4
2)  fim 2% 3 bm| X3
x=0gin 3x e\ x =2

m+nz-m—nz
3. Haittu npezen nocnenoparensaocty 1M
n—» (n+1)? + (n—1)°
4. Haiitu npenens! GyHKIUHN, UCTIONB3Y4 MpaBuiio Jlonurans

Vx+13 - 24/x+1 ?

: X+13 -2vx+1 . 2X"+x-1

a) lim 5 ,6) lim -

X—3 X° -9 x—>-1x°-3x—-4

5. Haiitn y',ecnn a) y=(3x—43{/;+2)4; 6) Cdx+Tigx

N

B) y=cos3x-e

CP-3
1. Haiitu Heonpe,ueJIeHHLIe I/IHTCI‘paHLI
_[ X+3 .[ x +x+1 _[ COS 2X dx
X® +2X — 15 A X2 +X+1+1 1+cos®x

v

2. BBIYHCITUTD HHTETPAIbI I xInxax, J. sin x-e“**dx .

sinx .



3. Belumcnuth  IUIOm@ab, OrpaHUYCHHYIO Tpadukamu  (QyHKIUHA Y =SINX ®|
4

y=—3x.
4

Cp-4
1. Haiittu 4yactHOoe pemeHue Y, yaoBIETBOpsIONIEE YKa3aHHOMY HA4aJIbHOMY YCJIOBHIO

Yy +2xy = 3xe™ Y (O) =0.
2. Haiitu yacTHOe pelieHue JUHEHHOro oaHopomHoro JIY BToporo mnopsaka c
NOCTOSSHHBIMUA ~ KO3()(UIIMEeHTaMH,  yJOBIETBOPSIONICE  33JaHHBIM  HAYaJbHBIM
YCIIOBUSM

y' =7y +10y=0; y(0)=2; ¥'(0)=-1;

3. Haiitu of0miee pemeHune JIMHEHHOTrO HeogHOpomHoro JIY BTOporo mopsiaka c
nocTosHAbIME Ko durmentamu y” —2y" = 3x* +1.

Pasneant  (Momyam) wm
CAMOCTOSITE/ILHOT0 U3YUYeHUs

TeMbl Uil Buabl U conepkaHue caMOCTOATENbHON padoThI

Ilepswiii cemecmp

MopayJb 1. Uncsna u BeKTOpbI

1 [eiictButenbHble  yucia.  YucioBbie

IIOCJICIOBATCIIbHOCTU U PAJBI.

Hoxnan Ha Temy: 1. HeoOxonumocTs pacuivpeHus
MHO>KECTBA PAIIMOHAIBHBIX YHCEL.

2.BexTopbl U NeICTBUS HAJl HUMH. Pemenne 3a1a4 u ynpaxxHeHun

Moayb 2. DjieMeHThl JUHEIHOH aJredpsbl

I.Marpuusl u geiictBug HaJa HUMHU. | Pemienue 3a1a4d u ynpaxHEHUH.
Onpenenurenu.

2. Cucrembl JIMHEHHBIX anreOpandeckux | Pemienue 3amad u ynpaxxHeHUR
YpaBHEHUH.

MopayJib 3. AHAJIMTHYECKAs TeOMeTpPHs

1. MeTton KOOpAMHAT Ha IUIOCKOCTH U B
IIPOCTPAHCTBE.

Pewenue 3anau u ynpaxHeHU

2.YpaBHeHUs NpSIMOM U MJIOCKOCTH. Pemenne 3a1a4 u ynpaxxHeHun

3. KpuBele ¥ NOBEpPXHOCTHM BTOPOIO
MOpSJIKA.

Pemenue 3ana4 u ynpaxxHeHun

Bmopoii cemecmp

Moayas 1. TudgdepeHunaibHoe HCYUCTCHHE

1. Ilpenen u HempepblBHOCT (GYHKUUU | JIOKITa bl HA TEMBI:

OJIHOM IIEPEMEHHOI. 1. Paznuunble onpeieeHusl HEMPEPHIBHOCTH.
2. ObpatHble TPUTOHOMETPUYECKHE (DYHKIIHU.
Pemenne 3a1a4 u ynpaxHeHUN.

2. Tlpomseommeie u mudpdepenumans | Peepar Ha Temy: HepasencTBo MeHceHa u ero

(YHKIIMM OJJHOW EPEMEHHOI.

IMPUITOKCHUA.

3.UccnenoBanue byHKIUI OJTHOM

[IEPEMEHHOM.

Hoxnmang Ha temy: [IpunokeHHs MPOU3BOIHBIX
BBICIIIUX TMOPSAKOB K HCCIEI0BaHUIO (DYHKIIUH.

4. Tlpenensl M HENPEPBHIBHOCTh (YHKLIUHU
MHOTHX NEPEMEHHBIX.

Pemenune 3ana4 u ynpaxHeHUN

5. YacTHEIE
g depeHInabl.

IMPOU3BOAHBIC u

Jokian Ha Temy:
1. Juddepenmuman BTOpOTo MOpsaKa
MHOT'MX [T€PEMEHHBIX.

byHKIIIT

Moay.ab 2. UHTerpajbHoe HCUHCIeHHe

1. IlepBooOpa3Hasi W HEONpEACICHHBIN

Pemenne 3aa4 u ynpaxHeHuU.




(byHKIMU Ha TPOCTEUIINE APOOH.

HWHTETpall. Pedepar na temy: PasnoxeHue parmoHaIbHON

2. OnpenieneHHbIN UHTETPAIL. Pemenue 3ana4 u ynpaxxHeHUH.

IIPOU3BOJHOM.

Hoxunan Ha temy: BoccranoBnenue QpyHKuuu mo ee

Moayab 3. Pemenue nuddepeHnuaibHbIX ypaBHeHH

nuddepeHIMaIbHBIM YPaBHEHHUSIM.
2. HTerpupyonmii MHOXHUTEIb.

1. Tuddepennmansabie ypaBHEHUS Joxmanel Ha Tembl: 1. 3agauu, npuBoAsIIME K

YpaBHEHUS. BHJly IIPABOM YacCTH.

2. Jluneiinbie muddepennmanbupie | [loknag Ha Temy: BbIOOp 4acTHOro pemeHus Mo

7. ®OoHA OLIECHOYHBIX CPEACTB VIS NPOBeICHHUS TEKYILero KOHTPOJIsl YCIIeBaeMOCTH,
NPOMEKYTOYHOM aTTECTAMM 110 UTOraM OCBOCHMS AU CUHMILIUHBI
7.1. TunoBbie KOHTPOJIbHBIE 33/ITAHUS
Ilpumepnvie KOHmMpONbHBIE GONPOCHI K KOMIOKSUYMY NO  pazoeny «nemenmol JUHEUHOU
aneeopvly
Martpuubl 1 I€HCTBUS HAJl HUMU.
Panr matpunsr.
OnpeaenuTeny BTOPOro U TPEThEro MOPSAIKOB U UX CBOWCTBA.
Ornpenenureny n-ro mopsiaKa.
CucTeMbl TMHEHHBIX anredpanvyeckux ypaBHEHHH.
Meron Kpamepa penienust cucrem.
Meron ['aycca peuienus cucrem.
HccnenoBanue cucteM Ha COBMECTHOCTb.
Ilpumepnvie  KonmponbHble  80NPOCHI K KOMIOKGUYMY NO  paszoeny «Anarumuyeckas
eeomempusy
1. KoopimHaTHBIM METO/ Ha MJIOCKOCTH U B IIPOCTPAHCTBE.
2. YpaBHEHHUS NPSIMOH Ha MIIOCKOCTH.
3 YpaBHEHHE MIOCKOCTH.
4. VYpaBHEHHUS NPSMON B IPOCTPAHCTBE.
6. KpuBble BToporo nopsjaka.
7. IToBepxHOCTH BTOPOTO MOPSIJIKA.
Ilpumepnvie KoHmpolbHbIE B0NPOCHL K KOJLIOKGUYMY no pasoeny  «/ugghepenyuanvroe
ucqucnenue
. IIpenen unciioBoii Nocne10BaTEIbHOCTH.
. CBOICTBaA CXOAALIMXCS TOCIIEA0BATEILHOCTEH.
. IIpenen pynkuuu.
. CBolicTBa KOHEYHOT 0 Ipeena QyHKINH.
. 3amMeuaTeNIbHbIE PEACIIBI.
. HenpepriBHOCTE QyHKIIMU. CBOMCTBA HEMTPEPHIBHBIX (PYHKIIHIA.
. Touku pa3pbiBa QyHKIUH.
. Onpenenenne Nponu3BOIHOM.
9. luddepenupyemocts u nuddepeHman GyHKInu.
10. Tabawma npou3BoAHBIX. [IpaBuiia HAXOXJICHUS MPOW3BOIHBIX. | €OMETPHUSCKHUNA CMBICI
IIPOU3BOJHOM.
11. OcHoBHBIE TeOpeMbl U HEepeHIINATBEHOTO HUCUUCIICHNUS.
12. ®opmymna Teitnopa.
13. YcnoBust MOHOTOHHOCTH (DYHKIHH. Y CIIOBHS SKCTpeMyMa (yHKIINH.
14. Ycnous Beimykinoctd GyHkiuu. Touku neperuoa.
15. AcumnToTsl rpaduka QyHKIUH.
16. Obm1as cxema ucciae0BaHusI ¥ OCTPOSHUS Tpaduka QyHKIUH.
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17. YactHble mpousBoaHble. HaxoxaeHne 3kcTpeMyMoB (DyHKIMA MHOTHX IEPEMEHHBIX.
IIpumepnvie KOHMPONLHBIE BONPOCHL KOMIOKBUYMA NO pa30eiry

«Humezpanvhoe ucuucieHuey

. IlepBoobpasnas. Heomnpenenenusiit unTerpain. Talnuiia HeonpeaeeHHbIX HHTETPaJIOB.
. MeTtoJ1 3aMeHbl IEPEMEHHOM.

. UnTerpupoBanue 1o 4acTsaM B HEONPEEIIEHHOM UHTErpaJe.

. MaTerpansl oT npocTedmux apooeii.

. 3a1aya BBIYHMCIICHUS TUIOMIA/IM KPUBOJIMHEHHON TPaIreLnu.

. Onpeznenenue onpeneseHHOro HHTErpaa.

. CBOliCTBa ONPEACICHHOTO UHTETpala.

. 3aMeHa repeMeHHOM! B OIpeIeIECHHOM MHTETrpae.

. UnTerpupoBanue o 4acTsM B ONPECIICHHOM HHTETpale.

Ilpumepnvie KOHMpONLHBIE 8ONPOCHI KOMLOKSUYMA NO DAZOELY

«Pewenue ougpepenyuanvrvix ypasnenui»

1. Auddhepenuunanbupie ypaBHEHHUS C pa3AesIOIIUMUCS TEPEMEHHBIMU.

2. OgHOpOJHBIE YPaBHEHUSI.

3. Jluneitnoe nuddepeHnmanbHoe ypaBHeHHE 1-T0 mopsiaka.

4.YpaBHeHUS B MOJIHBIX U depeHimanax.

5. Jluneiinsie ogHOpOAHBIE nUpdepeHInalIbHbIe YpaBHEHUS 2-TO TIOPSIKA C MOCTOSTHHBIMU
koa(purmeHTamu.

6. JIuneitHple HEOAHOPOAHBIE MU PEepeHIIATbHBIE YPABHEHUS 2-TO MOPSIKA C TOCTOSTHHBIMA
Koa(urmeHTamu.

OO ~NO O WN K~

7.2. llpumepHbIe 3a1aHNs 1)1 IPOBeeHUs] TeKYLIero KOHTPOJIs
ax+a,y+a,z=>b,
JlaHa cucrema JTMHEWHBIX YpaBHEHUH: §d, X +a,,V +ayz = b, ,
ay X+ a5,y +a,z =b;.

JlokasaTth ee COBMECTHMOCTD M PEIIUTh TPEMS CIOCOOAMH:
1)  wmeromom lNaycca;

2)  cpelcTBaMH MAaTPUYHOTO MCUUCIICHUS,

3)  mpaswiom Kpamepa.

Sx+8y—z=3, x+2y+z=4, 3x+2y+z=95,
1. xX+2y+3z=-3, 2. 3x=5y+3z=1, 3.{2x+3y+z=1,
2x-3y+2z=5. 2x+7y—z=8. 2x+y+3z=11.

Haiitu npenensl pyHkumii, He NOIB3YsICh NpaBuiIoM JlonuTans.
. 2xX +x—1

2. 1) x—>xox2—3x—4;a) X,=2;6) x,=-1;B) x, = 0.
2) Hmthxl 3) im x+3 .
x=0sin 3x e\ x =2
x> =3x+2
3. 1 ——a) x,=-1;0) x,=1;B) x, =00.
) xox —3x% —x+4 ) % ) % ) %
2)  lim S 3) ]im(zx_l .
10 2xcos3x ool 2x 41
. 2x"—x-10
4. 1) th;a) x,=2;0) x,=-2;B) x, =00.

X=Xo x2 +3x+2

2) im xtg3x 3) im (4x+1j2x

x>0 sin2 2x ' xX—>0 4x



. d
Haiitu nponsBoaHsie d_y , TONIB3YSICh MIPaBUIIAMU U popmynaMu auddepeHInpoBaHMs .
X

4x+ 7t ,
1. a) y=(3x—43{/;+2)4; 6) yzw’ B) y:COS3X'esmx;
V1+9x?
r) Yy =Mharcig2x; ) tg(£}=5x.
X
in 3
2w y=beede e 2Ty
—8x
T) y=cosln5x; 1) x—y+arctgy =0.
HccnenoBats MeTogamu ¢ GepeHIaTIbHOI0 HCUUCIEHUS GYHKLIUIO y = f (x) ¥ IOCTPOHTb
ee rpaduk: _ A x-d _ X
P - 4+ x> x4l 4 x—1

Haiitu HeonpeaeeHHbIE NHTETPaIbl:

a) J-,/cosxsinxdx; 0) J‘L dx; B) .[hlxdx;

x> —4x+8
2 .
X sin xdx
dx: _
) J)(3+1 A I3+5cosx

Beruucnuts niomaab, OrpaHH4eHHYIO 3aJaHHBIMU [1apabosiaMu
1 1
y=—x"—x+1; y=——x"+3x+6.
2 2

BbluucnuTe uyacTHblE IPOU3BOJHBIE oT ¢byHKUIMi: z = 3 sin (x3 + yz)— 55y —17;
z=8 (v )+10x” —8x.
Haiitu sxctpemym 3a1aHHON QyHKIINHU:

1. z=X2+xy+y>—3x—6y—2;

2. 7=2x°—xy+y?-3x-y+1

3. z=3x*-2xy+y*—-2x—-2y+3.
1) Haiit obmee pemeHue (oOmuii MHTErpai) ITUPPepeHIINaTLHOTO ypaBHEHHUS
nepBoro nopsaka xy y' =x° +y°

2) Haiitn uactHoe pemienre U GepeHIHaTBHOTO YpaBHEHUs, YIOBJIETBOPAIOLIEE

2
yKa3aHHOMY HayaJlbHOMY YCJIOBHIO Y [+ 2xy=3x"e” , Y (0)=0.
7.3. IlepeueHb BONPOCOB K 3a4€Ty U IK3aMEHY IO JUCLMILINHE.
IIepBe1it cemecTp, 3a4eT.
1.YucnoBas nocnenoBaTeabHOCTh U €€ npeaen. CBoicTBa npezena.
2.YucnoBsle psifbl, OCHOBHBIE IOHATHS. CXOIUMOCTD YHCIIOBBIX PSIZIOB.
3. BekTopsl ¥ IMHENHBIE ONlepalui HaJl HUMH. JIMHEeHas 3aBUCUMOCTb BEKTOPOB.
4. CxansipHoe, BEKTOPHOE U CMEILIaHHOE MTPOU3BEIECHHS BEKTOPOB U UX CBOMCTBA.
5. Marpuiibl 1 AeHCTBUS HaJ HUMU. TpaHCIIOHUPOBaHKWE MAaTPHIL U €ro CBOMCTBA.
6.0npeaenuTen U uX CBOMCTBA. BeruuciaeHnue onpeaenuTenci.
7.Panr marpuipsl. O6paTHas MaTpulia.
8.CucreMbl TUHEHHBIX anredpanyeckux ypaBHeHuil. Meton 'aycca.
9. IlpaBuno Kpamepa. MaTpuuHbIil METOZ PELLIEHUS] CUCTEM YPaBHEHUM.
10.MccnenoBanue cucteM JUHEHHBIX alreOpandyeckux ypaBHEHHI Ha COBMECTUMOCTb.
11.Cucrempl KOOpAUHAT HA MIIOCKOCTH.
12CucreMbl KOOpAWHAT B TPOCTPAHCTBE.
13.IIpsiMast Ha IUIOCKOCTH U €r0 ypaBHEHUS.
14.B3anMHOE pacnoaoKeHne NpAMbIX Ha TNIOCKOCTH.



15.1110CKOCTh M €ro ypaBHEHUS.
16.B3auMHOeE pacnonokeHue MmIOCKOCTEN B MPOCTPAHCTRE.
17.Ilpsimast B IPOCTPAHCTBE U €T0 YPaBHEHUS.
18.B3anMHO€E pacnosiokeHNe IPSIMbIX B IPOCTPAHCTBE.
19.B3anMHOe pacronoxeHue NpAaMoul U MIOCKOCTH.
20.KpuBbie BTOpOro nopsijaka Ha IJIOCKOCTH U UX KaHOHUYECKHE YPABHEHUS.
21.YpaBHeHUs1 KPUBBIX BTOPOTO MOPSIIKA B MOJSIPHBIX KOOPAUHATAX.
22 .IloBepxHocTH BTOPOTo nopsijka. OCHOBHbIC TOHSTHSI.
23, 2nuncon, runepOoon, mapadoou/I.
24 IlpsiMmonuHeHBIC 00Pa3yIOIIME MTOBEPXHOCTEH BTOPOTO MOPSIIKA.
25.I1lepecedyeHrie MOBEPXHOCTH BTOPOTO MOPSAKA C MIIOCKOCTBIO.
BTtopoii cemecTp, sK3ameH.
1.®yHkuMs 0gHON EPEMEHHOM U €€ OCHOBHBIE CBOICTBA.
2.Ilpenen GyHKIIMM OAHOM IMEPEMEHHON U €ro CBOKCTBA.
3.HenpepbIBHOCTH (DYHKIMH B TOUKE U €€ cBOicTBa. Touku pa3pbiBa ()yHKIUH.
4.CBolicTBa HEMPEPHIBHBIX (DYHKIIMI Ha OTPE3KE.
5.IIpousBoHast GYHKIIUH U €r0 CBOMCTBA. MeXaHUUECKUN U T€OMETPUIECCKHII CMBICIIH.
6.IIpousBoHas 0OpaTHOM U CIIOKHOM (PYHKIIUH.
7.I1pon3BOIHBIC OCHOBHBIX 3JIEMEHTAPHBIX M CIOXKHBIX ()YHKIIHH.
8. [luddepenuman GyHKINUN U €T0 MPUITOKECHHUS.
9.IlpousBonHbIe U TU(GEPEHINATBI BEICIINX TOPSIKOB.
10.OcHoBHBIE TeopeMbl TU]PepeHITnanbHOr0 HCUUCICHHUS.
11.®opmyna Teinopa, npasuiio Jlonurans.
12.Bo3pacranue u yobiBaHue QYHKIUH. DKCTpeMyMbl (yHKIIHH.
13.Beinykiocts, BOrHyTOCTh (QyHKIMH. Touku neperuda.
14. AcuMnOTOTHl (PYHKUINU, KPUBOM.
15.MccnenoBanne GyHKIUI 1 TOCTPOCHHUE UX TPAPHUKOB.
16.®ynkuuu MHOTUX TiepeMeHHbIX. [Ipenen u ero cBoiicTaa.
17.HenpepsIBHOCTH (DYHKIIMM MHOTHX ITepeMeHHBIX. CBOHCTBAa HEMPEPHIBHBIX (DYHKITHIA.
18.YacTtHble Tpou3BoAHbIE PYHKINI MHOTHX TIepeMeHHbIX. J{uddepenipyemocTs.
19.I1onueiii quddepennnan. uddepeHnnansl BHICIINX TOPSAKOB.
20.ITepBooOpa3Has ¥ HeonpeeeHHbIN HHTETpall.
21.0OcHOBHBIE CBOMCTBA HEOMPEICIEHHOTO HHTErpaa.
22 .MeToabl MHTETPUPOBAHUS HEONIPEAEIEHHOTO HHTETpaIa.
23.0npeneneHHblil MHTErpai u ero cBoiictBa. @opmyna Hetotona-JleltOHua.
24 MeTo/1bl BBIYMCIICHUS ONPEIEICHHOTO HHTETpaa.
25.I1punosxeHus onpeaeNeHHOro HHTerpaia.
26. JluddepennmanbHble ypaBHEHUS,, OCHOBHBIE TIOHSATHSL.
27. iuddepenHnnanbHble ypaBHEHUS TIEPBOTO MOPSAKA.
28.JIuneiinble quddepeHnranbHble ypaBHEHH IEPBOTr0 MOPSIKA.
29 JIunelinpie qud depeHnranbHble ypaBHEHUS BTOPOTO MOPSAKa.
30.Cucrembl ypaBHEHHUH C MOCTOSIHHBIMHM KO3 PHUIIHEHTaAMHU.

7.4. Meroanueckue MaTepHalbl, OMpPEIENSIONINe TMPOIEeNypy OILICHUBAHUS 3HAHUH,
YMCHHH, HABBIKOB ¥ (WJIM) OMNbBITA JIEATEIBHOCTH, XapaKTePU3YIONIUX  OTarbl
dbopMUPOBaHUS KOMITETEHITHIHA.

OOmuii pe3yabTaT BBIBOJUTCS KaK WHTETpaJIbHAs OICHKA, CKJIQJIBIBAIONIAs M3 TEKYIIETOo
KOHTPOJIs - 50% 1 mpoMeKyTOUHOTo KOHTpoJs - 50%.

Texkynui KOHTPOJIb O TUCHHUIIIINHE BKIIFOYAET:

- IIOCEIIIeHUE 3aHATHH - 9 OaioBs,

- BBITIOJTHEHHUE JIOMAIITHAX KOHTPOJBHBIX padoT — 9 0auios,

- y4acTue Ha MPaKTUIECKUX 3aHATUAX - 12 Ganmos,

- KoJImokBuyM — 30 6asos,

- BBITIOJTHEHUE aYJAUTOPHBIX KOHTPOJIBHBIX padoT - 40 Gaios.



[TpoMexyTOUHBII KOHTPOJIb MO JUCHUILTUHE BKIIIOYAET:
- YCTHBIH ompoc (3k3ameH) - 100 6amios.

Kpumepuu oyenusanus

Ouenky "oTJM4YHO'" 3acay)KHMBaeT CTYJEHT, OOHAPYKMUBIIMA BCECTOPOHHEE,
CHCTEMaTHUYECKOE M TITy0OKOe 3HAaHHE MPEeIyCMOTPEHHOTO MPOrpaMMoOl MaTepHaa,
yMeHHE CBOOOJHO BBINOJHATH 3a/laHUfA, MPEAYCMOTPEHHBIE IPOTPAMMOHN,
YCBOMBIIMM  OCHOBHYKO M 3HAaKOMBIM €  JOIOJHUTEIBHOM JIMTEpaTypoOH,
pPEKOMEHJ0BaHHOW mporpamMmoid. Kak mpaBuiio, oneHKa "OTJMYHO" BBICTABIISIETCS
CTYJEHTaM, YCBOMBIIKMM B3aUMOCBSI3b OCHOBHBIX IOHSTHHW JUCHMIUIMHBI B HX
3HAYeHUU IS TpuoOpeTaeMoil nmpodeccuu, MpOSBUBIIMM TBOPUYECKHE CIIOCOOHOCTH
B NOHMMAaHUU, M3JI0)KEHUHU U HCIOJIb30BAHUM Y4EOHO-IIPOrpaMMHOTO MaTepuana.
CTyneHT JODKEH yMeTh pellarb MpUMEpPbl M 3aJadyd, [PEAJOKEHHBIE K
MPEACTOALLEMY SK3AMEHY.

Ounenky ''xopomo" 3acinyKuUBaeT CTYACHT, OOHAPYKHBIIWN TIOJHOE 3HAHUE
yueOHO-MIPOrPaMMHOT0 MaTepHalia, YCHEIIHO BBIMOIHSIONINNA MPeTyCMOTPEHHBIE B
IporpaMMe 3aJaHusi, YCBOMBIIMM OCHOBHYIO JIMTEPATypy, PEKOMEHIOBAHHYIO B
nporpamme. Kak mnpaBuno, oneHka "Xopomo" —BBICTaBISE€TCA  CTYACHTAM,
[IOKA3aBIIUM CHUCTEMaTHUYECKUM XapaKTep 3HAaHUM 10 AUCLUIIIIMHE U CIIOCOOHBIM K UX
CaMOCTOSITEIbHOMY TIOTIOJIHEHHUIO M OOHOBJICHHIO B XOJ€ JalibHEWIIel yueOHOH
paboTel M TpodecCHOHATBHON NesTenbHOCTH. VHBIME CIOBaMH, JOITyCKaeTCs
HE3HaHUE HEKOTOPBIX CIOXKHBIX (PaKTOB U I0KA3aTEIHCTB TEOPEM.

OueHky "y10B/1eTBOPUTEIbHO" 3aCIyKUBAET CTYJCHT, OOHAPYKUBIIUNA 3HAHUS
OCHOBHOTO Y4eOHO- TPOTrpaMMHOIO Marepuaja B oObeMe, HEOOXOAUMOM IS
JanbHeNIell yueObl U MpeAcTosAeil padoThl M0 CHEIUAIBHOCTH, CIIPABIISIONIHICS C
BBIIIOJIHEHUEM 3aJaHUM, MPEAYCMOTPEHHBIX IPOrpPAMMON, 3HAKOMBIA C OCHOBHOMU
JUTEPATypoi, PEKOMEHJOBAaHHON MpOrpaMMOM. Y IOBJIETBOPUTEIBHOM OTMETKOM
OLICHUBAETCA OTBET, B KOTOPOM HMEIOTCS MOTPEIIHOCTH MpPU BbINOJIHEHUU
9K3aMEHAIIMOHHBIX 3aJaHui, HO 00JaJarollUM HEOOXOAUMBIMH 3HAHUSMU JUISL UX
yCTpaHEHUS 0] pyKOBOJICTBOM IPEIO1aBaTENsL.

Ounenka ""Hey10BJ1eTBOPUTEIBHO'" BBICTABISETCS CTYJAEHTY, B OTBETE KOTOPOIO
0OHapy>XeHBI TPOOENBl B 3HAHUAX OCHOBHOTO Yy4e€OHO-NPOTPAMMHOIO MaTepHalia,
JOMYCTUBIIEMY TPUHIUIHAIBHbIE OIMUOKA B BBINOJIHEHUU MPETyCMOTPEHHBIX
nporpammoit 3amanuii. Kak mpaBuiio, omeHKa "HEYHAOBIETBOPUTENHHO" CTaBUTCS
CTyJleHTaM, KOTOpble HE MOTYT MpOJODKUTh OOyYeHME WM TMPHUCTYNUTh K
MpOPECCHOHAIBHON JIEITEIbHOCTH TI0 OKOHYaHWHM By3a 0€3 JOMOJHUTEIbHBIX
3aHSTHH IO COOTBETCTBYIOLIEH TUCLIUIIIINHE.

3ader No IUCUUIUIMHE 3aCiIy’)KMBAcT CTYIEHT, IOKa3aBLINI 3HAHWE OCHOBHOIO
y4eOHO- HpOTrpaMMHOr0 Marepuaja B o0beMe, HeOOXOIUMOM Ul JAajbHEHIIen
yueObl M TmpeAacrosimied paboThl MO  CHEUMATBHOCTH, CHPABISIOLIUNCT C
BBINIOJTHEHUEM 3aJaHui, IPEIyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIH C OCHOBHOM
JTUTEPATYpPOM, PEKOMEHIOBAaHHON padoueil mporpamMmmoit mo aucuurinHe. CTyaeHT
JOJDKEH TMOocCelaTh 3aHATUA M I[0Ka3aTh 3HAaHWE MHUHHMMAJIBHOIO MaTepuala,
HEOO0XO0UMOTO ISl TaIbHENUIIETr0o MPOI0JKEHUS YUeObl.

PekomeHOyeMble cparnuybl OYEeHOoK.

«OTIUYHOY - He MeHee 86% MpaBUIIbLHBIX OTBETOB,
«XOPOIIIO)» - 66-85% npaBUIIBHBIX OTBETOB,
«YIOBJIETBOPUTETHEHO» - 51-65% mpaBUIBHBIX OTBETOB,

«HEYJIOBJIETBOPUTETHLHO» - MeHee 50% TpaBUIHHBIX OTBETOB.

8. IlepeyeHb OCHOBHOM M 10NOJTHUTEIbHOM Y4eOHOM JIMTEepaTypbl, HEO0OXO0AUMOM /I



OCBOCHHUSA NUCHHUIIINHBI

a) OCHOBHasl IUTEpaTypa:

1. Mpimkuc, A.Jl. Jlekiuu no Beiciieil MmaremaTuke: ydeOHoe mocodue / A.J[. Mplmkuc. -
Mockaa:

Hayka, 1973. - 640 c¢. : wun. ; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=459774 .

2. Tpenorun, B.A. OObikHOBeHHBIC AuddepeHnaabable ypaBHeHUs : yueOHuK / B.A.
Tpenorun. - Mocksa : ®@usmatiur, 2009. - 312 c. - ISBN 978-5-9221-1063-1; To xe
[Dnekrponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=82614 .

3. lllunaues, B.C. Bricimas Mmatematuka: ba3oBsrii Kypc : yue0. mocodue i 6akaiaBpoB /
[[IumaueB, Buktop Ceménorud ; nox pen. A.H.Tuxonosa. - 8- u3a., nmepepad. u goi. -
M.: FOpaiir, 2012, 2011. - 447 c. - (bakanaBp). - PekomennoBano MO P®. - 371-80.

4. unaués, B.C. 3agayHuk 1o BBICIICH MareMaTtuke : Y4eb. mocoOue st By30B /
[Munaués, Buktop CeménoBud. - 3-¢ u3z., crep. - M. : Breicmas mkomna, 2005, 2003. -
303,[1] c. : um.; 21 cm. - ISBN 5-06-003575-1 : 56-00.

0) nomonHUTEIbHAS TUTEpaTypa:

1. bexnemumes, JI.B. Kypc ananutudeckoii reoMeTpun 1 JIMHEHHOM anreOphl : yueOHUK /
J.B. Bexnemumies. - 12-e u3zn., ucnp. - Mocksa : @usmaraur, 2009. - 309 c. - ISBN 978-
5-9221-0979-6; To xKe [D5eKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=83040 .

2. Unbun, B.A. OcHOBbl MaTemaTuuyeckoro anamusza : yueOHuk / B.A. WUnpun, D.I.
[To3nsik. - 7-e u3x., crep. - Mocksa : @usmatiut, 2009. - Y. 1. - 647 c. - (Kypc Bbicmieit
MaTeMaTUKu 1 MareMatnueckor ¢us3uku. Bem. 1). - ISBN 978-5-9221-0902-4 ; To xe
[Dnekrponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=76686.

3. Wnbun, B.A. OcHOBBI MaTeMaTH4eCKOro aHaau3a. B 2-x wyactax : yueOHHMK / B.A.
Wnbun, 3.I. Tlo3Hsk. - 5-e u3a. - Mocksa : @usmaraur, 2009. - Y. II. - 464 c. - (Kypc
BBICIIICH MaTeMAaTUKH W MaTemarudeckoi ¢usuku. Bem. 2). - ISBN 978-5-9221-0537-8 ;
To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=83225.

4. bepman, I''H. COopHuk 3a1a4 1o Kypcy MaTeMaTHYeCKOro aHajiu3a : y4el. mocobue
[ans By3oB] / bepman, ['eopruit Hukonaesuu. - CII6.: IIpodeccus: Jlans : Hayka. I'n. pen.
¢wus.-mar. mut., 2008, 2007, 2006, 1985, 1977, 1975, 1972. - 432 c.: un.; 22 cM. - ISBN 5-
93913-009-7: 165-00.

9. Ilepeuenb pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOW ceTn «MHTepHETY,
HEOOXOUMBIX JIJISi OCBOSHUS TUCIUTUTMHBI

1. http://elibrary.ru — eLIBRARY — Haywnas onekrponHas OuOimoreka 2.
http://window.edu.ru/window/catalog?p_rubr=2.2.74.12 — EnauHoe OKHO JOCTyma K
SNMEKTPOHHBIM  pecypcam 3.  http://springerlink.com/mathematics-and-statistics/ -
miaTdopma pecypcoB m3narenbcTBa Springer 4. http://edu.dgu.ru/ - O6pazoBarenbHbIN
cepeep AI'Y

5. Moodle[DnexTpoHHBIN pecypc]: cucTeMa BUPTyalbHOTO 0OydeHueM: [6a3a maHHBIX]| /
[Har. roc. yH-T. — Maxaukaina, 1. — Jloctyn u3 cetu JAI'Y wim, mocie peructpaiuuu u3 ceTu
yH-Ta, W3 JIOOOH  TOYKHM, uMeromed goctyn B uHTepHer. —  URL:
http://moodle.dgu.ru/(maTaobparmienus:).



9. Ilepevyenn pecypcoB HHGPOPMAITMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn «HTEpHET,
He00XO0UMBIX /1JI5l OCBOEHHUS TUCHUILINHBI

1. ®denepanbhbiii mopran http://edu.ru:

2. Dnexrponnbie Katanord Hayunoit 6ubmmorexu JAI'Y http://elib.dgu.ru:
http://edu.icc.dgu.ru:

10. MeTonnyeckue yKkazaHusi UIsl 00y4a0IMXcs 10 OCBOEHUIO AU CHUIITHHBI

VYuyeOHasi mporpamma Mo MaTeMaTHKE paclpejaesieHa M0 TeMaM M [0 YacaM Ha
JEKUMU M TPaKTUYECKUE 3aHATHS; MPEAyCMOTpPEHA TaKKE€ CaMOCTOSTENbHAs ydeOHas
pabota ctyaeHToB. 1o ka0l TeMe npernoaaBareb yKa3blBaeT CTYJAEHTaM HEOOXOAUMYIO
auteparypy (yueOHHKH, ydeOHbIe MOCOOMs, COOPHUKH 3a/lady W YIpaKHEHUH), a TakxKe
COOTBETCTBYIOIIME TeMaM naparpadsl 1 HOMEpa YIPpaKHEHUN U 3a/1a4.

CamocTtosTenbHas paboTa CTYACHTOB CKJIaJbIBAETCS U3 paOOTHI HAJl JICKIUSIMH, C
y4eOHUKAaMH, PEUICHUs PEKOMEHAYEMBIX 3a/ad, IMOATOTOBKM K 3alluTe J1aOOpaTOPHBIX
paboT, a Takke U3 MOJArOTOBKU K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM U caue 3a4eToB
U 9K3aMCHOB.

[Ipu pabote c nekHUSAMH U yueOHMKaMU OCOo0O€ BHUMAHUE CIEIyeT YIEIUTh
U3YYEHHIO OCHOBHBIX TMOHATHH W ONpEAeNeHWH 10 JJaHHOMY pasfeny. Pemenne
JIOCTaTOYHOTO KOJHMYECTBA 33/ay IO JTAHHOM TeMe MOMOXET TBOPYECKOMY OBIIAJCHHIO
METOaMH JI0Ka3aTeIbCTBA MATEMATUIECKUX YTBEPKICHHH.

[Tocne u3yyeHUsT KakI0i TEMbl PEKOMEHIYETCS CaMOCTOSITEIbHO BOCIPOU3BECTU
OCHOBHBIE onpeieNieHus, (GOPMYIHUPOBKH M peIIaTh TUITUYHBIC 3a7a4uu. [ camonpoBepku
PEKOMEHIyeTCsl TaK:Ke MCIOIB30BaTh KOHTPOJIbHBIE BOIPOCHI, IPUBOJUMBIE B YUEOHUKAX
IIOCJIE Ka)KJI0M TEMBI.

OcHoBHasi 1le/ib  MPAKTUYECKUX 3aHATUH — TOJATOTOBKA CTYIEGHTOB K
CaMOCTOSITENIbHOW paboTe HaJ TEOPETHYECKMM MAaTEepHajJOM W K pPEIICHHIO 33134 |
YIOpaKHEHUH.

11. Iepevyenb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YEeMbIX NMPH OCYIIECTBJIEHUH
00pa30BaTEILHOIO MpoLecca MO AUCIHHUIINHE, BKJIIYAsl MepevYeHb MPOrpaMMHOro
obecneuyeHusi 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM.

[Ipu ocyIiecTBIEHHH OOPa30BATEIBHOTO TMPOIECCa MO0 MATEeMATHKE PEKOMEHIYIOTCS
KOMIBIOTEPHBIC TEXHOJOTHH, OCHOBAaHHBIE HAa OMNEPAUOHHBIX cucTemMax Windows,
Ubuntu, Linux, npukiaaasie nporpammel Mathcad, Matlab, Mathematica, a takxe caiTol
00pa30BaTeNbHBIX YUPSIKACHUNH U KYpHAIOB, HMH(MOPMAIIMOHHO-CIIPABOYHBIC CHCTEMBbI,
AIIEKTPOHHBIE YUEOHUKH.

[lpy  mpoBeieHMHM  3aHATHH ~ PEKOMEHIYETCs  HCIONBb30BaThb  KOMIIBIOTEPHI,
MYJIbTUMEINIHBIE POEKTOPHI, THTEPAKTUBHBIE YKPaHBI.

12. Onucanne MmarepuaJbHO-TeXHMYECKOH 0a3bl, HEOOXOAUMOI JIs1 OCYLIeCTBJICHUSA
00pa30BaTeIbLHOIO MpoLecca Mo JUCHUILIHHE.

YHuBepcuter 0065aaeT IOCTaTOUYHON 0a30i aynuTOpUN JUIsl MPOBEACHUSI BCEX BHJIOB
3aHATUH, IIPEyCMOTPEHHBIX o0pa3oBaTenbHOU IIPOrpaMMon JUCLIUTINHBI
MaTemMatuueckuil aHanmu3. Kpome Toro, Ha (QakyiabTeTe HMEIOTCS KOMIIBIOTEpHBIE U
y4eOHbIe KIJIaCChl, OCHAIIEHHBIE KOMIBIOTEPAMHU C COOTBETCTBYIOIIMM MPOrPaMMHBIM
o0ecrieyeHreM U MyJIbTUMEINA-ITPOEKTOPAMHU.

B yHuBepcurere umeercss HEOOXOIUMBIH KOMIUIEKT JHUIIEH3HOHHOIO MPOTrPaMMHOTO
obecrieyeHus.


http://edu.ru/
http://elib.dgu.ru/
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