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1. HEJIM OCBOEHHWUA JUCHUTIIMHBI
Jncuurmmna  «Beicimasg  mMateMartika»  00eCHeuMBaeT IOArOTOBKY MOCHCAYIOUMM [0 pas/eiiaM
MAaTEeMaTHKH: JTHHEHHOM are0pbl U aHATUTHUECKOH r€OMETPUH, MATPHYHOI'O HCUHCIIEHHS, BEKTOPHOTO
ueurcsaeHus. JuQQepeHMaIbHoro 1 MHTETPATBHOTO HCUYHCHeHHs (YHKUMH OJHOH [epeMeHHOiH.
a(repeHIIHaNbHBIX YPABHEHUIT.

[.1CJISIT\II_I OCBOCHHSI ITHCHHILIHHBI «Bbiciuas MaTemMaTHKa) sSIBJASIIOTCS:

—

% (D()pMHpOBEHHiC HABLIKOB JIOTHYUYCCKOTO MBILIJICHH .

S

. DOPMUPOBAHUE TIPAKTHHECKHX HABBIKOB HCIIO/bL30BAHMSA MATEMATHUECKHX METOIOB H (POPMYIL.
3. O30aKOMIICHHE C|OCHOBAMH TEOPETHHYECKHX 3HAHHH 110 KIaCCHUYECKHM pa3/ie/laM MaTeMATHKH.
2. MECTO JUCHHUTIIMHBI B CTPYKTYPE OIIOII BO
Jlucnunimna «Bpicmas MaTeMaTHKa» OTHOCUTCS K JIMcIMILIMHAaM Da30BOH YacTH.
3. KOMIIETEHIIUUM  OBYYAIOUIEI'OCS, ®OPMHUPYEMbIE B PE3SVIIBTATE
OCBOEHUWS JUCUUTTIIUHBI
[TocnenoBare/ibHOE M3YUEHHE MATEMAaTHKH BLIPAdATBLIBACT creUM(UUECKH METO/1 MbILIICHHSL,
MATEMAaTHUYECKY) MHTYHIHIO, KOTOPBIC OKa3bIBAIOTCH BCChbMa MIOAOTBOPHBIMH M B JIPYIHX HAYKAX.
CrhennaiucTbl,  MOJYMHBIIHE — LWIHPOKOe  (U3MKO-MaremarHyeckoe — 00pazoBaHue.  MOCYT
CaMOCTOSATENILHO OCBAMBATL HOBbIE TEXHHYECKHE HANPABICHMs, YCHEWHO padoTaTh B HHUX, JICTKO
MEPEXOJANTb  OT  PELIGHMS  OJHHX  3@Jad K pellieHHIo JPYruX., HCKaTh HECTAHIAPTHBIE U
HCTPAJNIIHOHHLIE TTYTH{ 4TO 0COOEHHO BAKHO JUIst TPOQeCCHOHATBHONH MOOHIBHOCTH CHEIHAINCTOR B
VCIIOBHSIX  YCKOPEHHONO  Pa3sBMTHSl TEXHHKH, KOIJd amMOpTH3alus JOCTHHKCHHH  KOHKPETHBIX

V3KOCHCIHATBHLIX 3HAHUH MPOUCXOAUT UPEe3BbIYaiHO OLICTPO.

B pesyabrare 0CBOCHUS AMCIHTLIMHBL 00YUAIOIHHACS J0JIKEN:
3uarn:
~AHATUTHUYCCKYIO FEOMETPHIO, MHOTOMEPHYIO €BKJIHI0OBY I'€OMETPHIO;
-JIMHEHHY10 anredpy;
- OCHOBHBIC NOHATHS H METO/IbI MATEMATHUECKOT 0 aHaln3a, MoCIe10BaTeILHOCTH U PSIbL:
- DJIEMEHTBI TeQpUM PYHKIUMH 1 QYHKIMOHAIBHOIO aHa113a;
- i depennpnbioe 1 HHTErpanbHOe HeUHeeH e, uddepetuuaibble ypaBHeHs:
-OCHOBHBIC MPUHLIMIEL CBA3H MATEMATHKH € APYIHMH HAYKaMHU;

-UCTOPHIO PA3BHTHA MATCMATUKH,

-BKJ1al OTCYECTBCHHbLIX K '3&[))’6€}|(thx YUYCHBIX B PA3BUTHC MATCMATHKH.

YMern:

= HCIOJIL30BAThL MATCMATHUYCCKHC MCTOULI B TCXHHYCCKHX HTPHITOKCHHAX




MATCMATHYCCK(

[MOHATE MOCTA

Baaners:

- BJAQJCTh KOMIICTCH

CHOCOOHOCTh YYUTHLCS )

- CIOCOOHOCTH HCITO

IKOHOMHYCCKHX HAVK IIf

4. CTPYKTYPA U C(O

OO1mas TpyJl0eMK

€/IMHHILBI B ] CeMEeCTpe.

pelare  TH

CaMOCTOSTECIIH

padoTaTh B K¢

[OBbIE 3aJaud [0 OCHOBHBIM pazjieslaM Kypcd, MCHoJb3ys MeTo/lbl
ro aHaJIn3a;

BJCHHYIO 3a1a4y U (JOPMUPOBATEL PE3Y/ILTAT,

HO YBH/IETH CJIEACTBUS CHOPMYTMPOBAHHOIO pe3y/ibTara;

OMaH/1e.

HILHAMHK CaMOCOBECPIUCHCTBOBAHM (C03H8Hl/l€ HCO6.\'OZ[I’1MOCTH. HOTPCGIIUCTL H
OK4);
NMb30BATE 3AKOHBI H MCTOAbLI MATCMATHKH, CCTCCTBCHHBIX, [‘)"MHH Pi'[‘?.lpH bIX H

U perienuu npodeccnonanbHbix 3aaa4 (IMK17).

)IEPKAHUE U CLIUTIIMHBI (MO/TY JIST)

DCTH JIMCIMILIHHB! cocTapageT 8 3aueTHnlx eauuul (288 yacon): 4 3aueTHLIX

4 3auéTHLIX €AMHULBI BO 2 ceMecTpe.
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"N Pasnen

Buinr yueGHoii padoTs i 1pyvoen i

Oobenm vuednoii
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Teopernueckuii Kype

Cemecrp 1.

I'naBa «Cucrembl. Matpuubl. Onpejaeaurean»
I.1. Onpenenutenn. OCHOBHBIC NOHATHs U X cBoicTBa. Matpuibl, OcHoBHBIE NoHATHS. JlelicTBus ¢
HUMH (CNIOIKEHME MATPHLL, YMHOKEHHE MATPHLL HA YKCII0, TPAHCITOHHPOBAHHUE MATPHLL, [IPOH3BE/ICHHE
matpuil). OOparHas MaTpua.
1.2.CuereMbl TMHEHHBIX YPaBHEHHH MAILIX NOPSAKOB: COBMECTHbBIE, HECOBMCCTHbBIC: ONPCACIACHHDIC,
HEONpeAeAEHHBIE CHCTEMbI. PABHOCHIIBHbBIE CHCTEMbI, YJIEMEHTAPHLIC IIPEOOPA30OBAHNS CHCTEM.
Pemnenne cucrem
1.3.Paur matpunsl. Teopema Kponekepa-Kanesu,

1.4.Metoa Kpamepa. Meton INaycca. Petuenne CJIAY MaTpHUHBIM METOIOM.

I'naBa «BekTopbi»
1.5. TTousitue Bextopa. JInneiinble onepauni Haa BEKTOPAMH.
1.6.CransgpHoe, BEKTOPHOE H CMELLAHHOE TPOU3BEACHHS BEKTOPOB H HX CBOHCTBA.

1.7. CodcTBeHHBIC YHCIa U COOCTBEHHBIE BEKTOPbI MATPHILBI.

['1aBa «AHATHTHYECKAS FEOMETPHI»
1.8. [Ipsamas JIMHKUS Ha TUIOCKOCTH.
1.9. [1nockocTsb B npoctpanctie. [psmas B npocTpaHcTie.
1.10.9mmunc. 'unepbosa. [lapabona.

1.11. IToBepxHoctu 2 nopsaka

I'naBa «BpeieHue B aHAIN3»

1.12. Panmonansupie u  uppaunoHanbiple uucna. llone aefictButenbHbiX uucen. Jluneiinas
VIIOPAA0YSHHOCTh nonisg. Onepauuu CIOKEHUS H YMHOKCHHS. AKCHOMATHUYECKOE MNpEe/ICTaB/IEHHE
1osist AeHCTBUTENBHBIX dncel. Mo1ynb AeHCTBUTEILHOIO YHCa, ero CBOHCTBA.

1.13. Tpesen unciIoBO# MOC/IS/I0BATEIBHOCTH: TOHITHE OKPECTHOCTH, onpe/enenue rnpejena. [pejen
MOHOTOHHOH  nociegoBaTenbHOCTH.  Apudmernueckue  cpoiferBa  npejena.  OrpaHuyeHHoCTb
cxoJusteiics nocieosarebHoCTH. YHello e, ero onpe/iesieHne, CyulecTBOBAHHE U OlCHKA.

[.14. beckoHeyHo manble QyHKUMH (0.m.¢Q.). Cofictea O.Mm.¢. Ilpemen (yHKUMH B TOUKe H Ha
OECKOHEYHOCTH, OJHOCTOPOHHHE Ipenenbl. EauHCTBEHHOCTL npeena. ApuMeTHUECKHe CBOICTBA

npeaena. llpenenbublii nepexo/ B HepaseHCTBaXx.
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1.15. Cpasnenne 0.M.(b.. dKBHBaJeHTHOCTb O.M.(p. IlpuHuMn 3ameHbl O.M.(). HA IKBHBWICHTHDIC.
[Topsizox ManocTs 6.M.¢. 3ameuaresbhbie npe/ensl. Tabanma sKBuBaIeHTHBIX O.M. ).

1.16. HenpepbiBHocTb. IlpupalueHue aprymeHta M [pupaiienue (yHKIMH, pasHble  (HOPMbI
OmpeJie/IeHHs HEmpPephIBHOCTH B Touke. CBOMCTBA HenpepblBHBLIX GyHKimil. Kiaccnukaims ToueK

paspeia. CBoHCTBA (YyHKLME HETPEPBIBHBIX HA OTPE3KE.

I'1aBa «/Inddpepennuanbuoe neunciaenne pyHKUMI 01011 nepeMennoii».
1.17. Tlpoussoanas: 3azada O MIHOBEHHOH CKOPOCTH, 3alada O KacaTeJbHOM. Onpenenenue
NPOM3BOMHON, €€ TICOMETPHUUCCKHIT M MEXaHMUCCKHIl  CMBIC],  YPaBHCHHE KacaTesbHOH.
HenpepoiBrocTs auddepeHuupyeMoi (pyHKIHM.
1.18. Tlpaeuna jwmddepenunpoanus. llpomsomnas cnokHOH v 0Opatioil  (yHKIMH, HEABHO
3QIAHHLIX U NapaMeTpHuecky satanupix Gpyukumit. Jlorapudmudeckoe andpepenmposanie.
1.19. OcuogHble TEOpeMbI TH(PepeHIHaTLHOTO HCHHCTCHHS.
1.20. Ilpasuno Jlonurans. Ioustue nddepenanana. [poussonubie u auddeperinaibl BbICUINX

HOPAIKOB.

I'naBa «MceiieroBanue GpynKumniin
1.21. Dkerpemymbl. MceaenoBanne QyHKIHH MO NEPBOH [POH3BO/IHON - OMPE/ICJICHHE UHTCPBAIOR
BospacTanus W yObiBanus. HeoOXxoammoe M J0CTAaTOYHOE ycjosus okeTpemyma. Haunbonbinee n
HauMeHbIIee 3HadeHue (YHKIMHM Ha oTpeske. MccienoBanne (QYHKUMH 110 BTOPOH MPOH3BOHOI.
VYacTKi BBIMYK/IOCTH M BOTHYTOCTH, TOYKM nepernda. ACHMITOTBI, UX ONpeleleHHe H crnocoObl

OTbICKAHHA.

[N1aBa « yHKUHH MHOTHX HHEPEMEHHBIX»
1.22. Onpejenenne (QYHKUHH MHOTHX HEPEeMEHHBIX; o0macth onpejenenns. rpapuk. penen u
HETPEePLIBHOCTL (PYHKIMH MHOIHX MEPEMEHHBIX; UX OCHOBHbIE CBOHCTBA. YacTHbIC NPOU3BOIHBIC H
mrddeperran pyHKIUUH MHOTHX NEPEMCHHBIX.
1.23. YacTHble TPOU3BO/IHBIE H AU EPCHIIHATBI BBICHINX MOPAAKOB. DKCTPEMYMbI (DYHKLIHH MHOTHX
nepemennbix. HeoOGxomumoe yenosne skeTpemyma. JIocTaTouHoe yeJ0BHe IKCTpeMyMa pyHKItH 2-yx
HepeMeHHBIX.

1.24. Y CIOBHBIA 3KCTPEMYM.

Cemectp 2.

I'naa «HeonpeaeaeHHbIi HHTErpAI»
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2.1. IleppooGpasnas. Teopema o mnepsoobpasupix. Heompenenenubiii unterpan. llpocteiimme
CBOICTBA HEOMpeaeNeHHOro HHTerpaita. Tabnuua HeonpeaeneHHbIX HHTErpanos. HacTHbie METOMIDI
MHTErPHPOBAHHS.

2.2. 3aMeHa nepeMeHHOM U MHTErpUPOBAHUE 110 YACTAM B HEONpeIe/ICHHOM HHTEerpase.

2.3. Komnekchble unceia. Bua koMiuiekeHoro umena. JeicTeurenbHas 1 MHMMAas dacTb. Onepannu
CHOKEHMA M YMHOKEHMS HAQJl KOMIUIGKCHBIMH — 4uciaamu.  [eomeTpuueckoe  u300pakeHue
KOMIICKCHBIX unces. CONnpaKeHUs KOMIUIEKCHBIX YHce].

2.4. Moaylb M apryMeHT KOMILIEKCHOIO Yheia, CBOHCTBAa Momay:s. Tpuronomerpuueckas (popma
3aMMCH KOMIUICKCHBIX uices. [lepeMHOKenue KOMILUIEKCHBIX YHCeN B TPUIOHOMETpHUeCKoll (opme.
dopmvyna Myaspa. CTerneHu MHOrowjeHa, JACJICHHE MIOMOWICHOB ¢ octaTkom. Teopema besy.
OcHoBHast Teopema anredpbl.

2.5, PasznoskeHne 0 HHTErpUpoOBaHie JIPOOHO-PALHOHAILHBIX (PYHKIHH.

2

.6, WuterpupoBaHue MppaloOHAIbHLIX BblpazkeHui. MuaterpupoBanue TPUTOHOMETPHUECKHX

BLIPAYKCHUH.

[Naga «Onpejenennplii HETErpa»
2.7. OmnpeneneHue W reOMETPHYECKHI CMBICT OTMPEASISHHOro HHTerpana. Mu3HucCKuii cMmbici
onpeaeaenoro nurerpana — padora cuibl. [lepputnble CBOHCTBA ONMpPEACICHHOIO HHTerpata. OueHKa
OMNpPe/ICJICHHOIO HHTEIpa/la. TeopeMa 0 CPpeIHEM.

2.8. Murerpan ¢ nepeMeHHbIM BepXHUM npejeniom. Gopmyia Hetotona-Jleiibnuua.

-2

9. 3amena nepeMeHHOIi B onpeaeneHHOM HHTerpaie. MHTerpupoBatue rno 4acts.

(8]

10, Boluncaenue muomaeii ¢ NMOMOLILIO onpeaeaeHHoro uuterpasa. [omsgpipie KOOPIHHATDL.
Boruncnenne o0beMoB Tel, JUIMH JYTH.
2.11. HecoGeTBeHHble HHTErpaibl 10 OECKOHEYHOMY MPOMEKYTKY U OT HEOrPAaHMUYEHHBIX (PYHKLMH.

[Ipu3Haky cXOAUMOCTH HeCOOCTBEHHBIN HHTErPAIOB (TeOpeMa CpaBHEHHsL, CIICACTBHE).

I'nasa «/lndpepenunaibubie ypaBHeHHsD
2.12. OOume nousitust  (onpejescuue  audGQepeHUHaILHOr0  YPABHEHHS, pEIIeHUs,  110Ps/IKa.
HopManbHOR (opmbl 3amucu). Judpepenunanbusie ypapHenus l-oro nopsiika, sajgava Koiw.
TEOpeMa CYLICCTBOBAHMS M €IMHCTBEHHOCTH. JluddepeHunanbuble ypasHeHus 1-0oro nopsika ¢
pasaesioluMucs nepeMertbiMi. Oauopoanbie n auneiinbie anddepeHunaibibie ypapHeHnus 1-0ro
nopsijika. Y paBHeHHs B NOJHBIX AU depeHnnaiax.
2.13. Jluneiinble audepeHinaiibible YpaBHEHUs: OJIHOPOJIHBIE H HEOJHOPOAHbIC. O0uiee pelucHie
O/IHOPOJIHOTO M HEOJIHOPOIHOTO JIHHEHHOrO JnpdepeHinaibioro ypasienus. Petenne 01H0poHoro

AUHEHHOTO M PepeHIHaIbHOTO YPABHEHUS 2-0T0 MOPSIKA ¢ MOCTOSHHBIMU KO PULHeHTaMu.



2.14. Metoa BapHanuM MOCTOSHHBLIX PELICHHH HEOIHOPOIHOTO NUHEHHOro AH(QepeHIHaIbHOIO
vpaBHeHusl. MeTo/1 11000pa pelieHusi HeOIHOPOAHOIO JMHEHHOro AU (PepeHIHAILHOTO YPABHEHHSL.
2.15. Cucrembl aud¢epeHunanbiblX ypaBHeHHH. Metoa wuckmouenns. Jlunefinble cucremb

A pepeHIaIbHBIX ypaBHeHUI. Pelienne TMHEHHON CHCTEMb] ¢ NOCTOSHHBIMH KO (ULIHEHTAMH.

5. OBPA30BATEJIBHBIE TEXHOJIOT'MH

5.1 AKTHBHbIE H HHTEPAKTHBHBIC (hopMbl 00yUeHHH

C uenpto GOPMHPOBAHUSA K Pa3BUTUS NPOPECCHOHATLHBIX HABBIKOB CTYJICHTOB B yUeOHOM
MPOLECCEe HCTMOJIB3YIOTCS AKTHBHBIE M MHTEPAKTHBHBIC (POPMBI IIPOBCACHHS 3AHATHH B COUCTAHHM C
BHEAYAMTOPHOH paboToil: (KOHTPOJIbHBIE ay IMTOpHbIE pabOThl, MHAMBHIYAIbHBIC J0MALLHHE PadOThbI).
5.2 Camocrosite/ibHast padoTa CTY1eHTOB

CamocrositenbHast (BHeay IMTOpHAast) paboTa CTYJACHTOB BKIIOYACT 3aKPEIICHHE TEOPETHUECKOTO
MATEPHAIA 1PH 1TOJIFOTOBKE K BBINOJHCHHIO KOHTPOJILHBLIX 3aJaHHH, a TakKe HPH BLINOJIHCHHH
HHIUBUAYAILHOH AoMalHelt padoTel. OCHOBA caMOCTOATENBHON padoThl - H3YUCHHE JIMTEPATYPLI 110
PEKOMEHIOBAHHBIM HCTOUYHHKAM W KOHCHEKTY JIEKUMH, PElICHHE BbIAAHHBIX [1PCHOAABATCIICM
NPaKTHKH 3a/1a4, MOJArOTOBKA M OTHET 110 THIIOBLIM pacueTam.
5.3 MyabTuMeaHiinbIe TEXHO0rHH 00yyenns

Hekoropble W3 NEKUHNOHHLIX M MPAKTHYECKUX 3aHATHII NPOBOAATCH B BWJE HIpe3cHTalllii B
MYJILTHMEAUIHON  ayanTopuu  (Hampumep., aya. 230-3) ¢ HCHOJNB30BAHHEM  KOMIIBLIOTCPHOTO
[POEKTOPA.

CTyneHTtaMm TmpeloCcTaBaseTCs KOMMBIOTEPHBIH Kype J1ekuuii. KoMmnblorephuble TEXHOJIOTHU
HCMOJL3YIOTCH JUIs O(OPMIICHHSI THITOBBIX PACUETOB.
5.4.JleKunn npuraanieHubIX CrnenuajucroB

.ﬂeK[LHH MPUTTIAIHEHHBIX CHECUHAITHCTOB HE [VIAHHUPYIOTCS.

6. OLIEHOYHbBIE CPEJACTBA JIs1 TEKYLIEI'O KOHTPOJISL YCHEBAEMOCTH,
MPOMEKYTOUYHON ATTECTALMU 1O UTONAM OCBOEHUS JUCUHUILIHHBI U
YUYEBHO-METO/JMUYECKOE OBECIHEYEHHUE CAMOCTOSITEJIBHOW PALOTDI
CTYJIEHTOB

. padoTa ¢ JIeKLMOHHBIM MATEPHAIOM KaK 110 KOHCHEKTaM, JIHTepaType, TaK U 3IeKTPOHHbIM
HCTOYHHKOM HH(pOpMALHU
. BLIITOJIHEHHE JOMALIHET0 3aalisl 4 MOAr0TOBKA K PeHTHHI-KOHTPO/ISM
. BBITIOJIHEHHE THITOBBIX pacuéToB (pacueTHo-rpaduyeckux pador):
1 cemectp:

TP Ne 1 Jluneiinas anredpa v aHaluTHUCCKAs FCOMCTPHSI
TP Ne2 Bpenenne B MaTeMaTHUYESCKHH aHaTIH3



TP Ne3 JTuddepenumanbioe ucuucaeHue GyHKIUH OTHOH B HECKOIBLKHUX MEePEMEHHBIX

2 cemecTp:

TP Nel Heonpeaen€HHblii uHTErpasl

TP Ne2 Onpenen€HHbIH HHTETpaA

TP Ne3 JTuddepennnanbiblie ypaBHeHUS

- JUTsL KOHTPOJIsE padOThI CTY/ICHTOB, a TAKKe JUIsl CTUMYJIMPOBAHMS CHCTEMATHUECKOrO H3YUCHH sl

Kypca MaTeMaTHKH B TEUEHUE CEMECTPA [PEyCMOTPEHbI peHTHHT-KOHTPOAH. OHU [IPOBOIATCS B
MMCLMEHHOH (phopme

° AT KOHTPOJIA 3HAHUH CTYJICHTOB IMPOBOAXUTCA DK3aMCH (1u2 ceMecTp)

6.1. 3ajannsg 1as caMoCTOSATeALHOI PAdOTDLI

1 cemecTp

Tema «JIuneiinas anredpar»: BbIYMCIUTD ONPEIeINTE b, PELIMTL CUCTEMY YPaBHEHUI; HaliTH
0o0paTHYIO MaTpHULLy.

Tema «Bexkrophras anreOpa»: HallTH yroa Mex/ly BEKTOPaMH; BRIYHCIIHTD I11011a/1b TPEYTOJIbHHKA
(MCMOb3Ys BEKTOPHOE NPOM3BEICHHE): HAUTH 00BbEM IUPAMK/IbL (MCIIObL3YS CMELLAHHOE
IPOU3BEICHHE).

Tema «AnanuTuueckast FeOMETPHS»: COCTABUThL YPABHEHHE MPSIMO Ha MJIOCKOCTH; COCTABHTD
VPABHEHHUS! IPSAMOH M [1JIOCKOCTH B IPOCTPAHCTBE.

Tema «Teopust npeaes1oBy»: BLIYUCIATL IPeAebl (Menoianb3ys Gopmyasl 1 0 2 3aMeuaTelbHbIX
l!])C,TIC‘.JIL)B): DECKOHEUHO Malble BEJIMUHHDIL.

Tema «lIpon3BoiHbIE»: BBIYMUCIHTD NPOU3BOAHBIC; COCTABUTH YPABHEHHE KacaTe/IbHOM: HCCE/10BATD

(i))‘l{I(LlI’IIOL BbIMHCJIUTE NPEACil C TOMOUIBLIO TTpaBHJia Jlonurans.

2 cemecTp

Tema «Heonpenen€Hublil MHTErpas»: HAHTH UHTErPAJL, IPUMEHSIS Pa3JIMUHbIE METO/IbI (3aMceHa
[epeMeHHOM, HHTerpUPOBAHHE 10 YaCTIM U T.1.)

Tema «OnpenenéHublil MHTErpai»: BBIYHCINTD HHTEIPaiibl; HAHTH [1710MaAb GUrypbl, JIHHY AYTH H
00BEM Te1a BpaLlleHHsl.

Tema «/Tuddepennnanbable ypapHeHs»: HailTH o0iee (Mian yactoe) petteHune JuddepeninaibbIX

vpasHeHuii 1 mopsiika (2 nopsijika): petnTh CHCTeMY A(pepeHIHaIbHBIX YpaBHEHHH,

6.2. Kontpoabubie padoThl K peHTHHI-KOHTPOJIIO

%)



Cemectp 1.
Peitrnur-gonrpos Ne 1
3 I =3

l. Beruncnuts onpeaeanrens|d 2 0

5 1

2. BbIMHCUTD 3HAUCHHE MaTpHUHOTro Mmuorowinena AB-SEA, rae

2 3 7 1y (10

3 2)7 (o1

[ x+2y=z=1
3x—=4y+2z=-2.

3. Pemutn cucTemy ypasnenuii metojiom | ayeca
] 2x+p=3z=

1 2
4. Haitti oOpatnyio matpuiy Juis matpuint A—| al
e %

» » » »

. Haiitu ckansipHoe npou3Be/IcHHe BEKTOpoB « =31 =5 /+dhkuh=5i-2 j—k.

N

Peitrnnr-konrpogans Ne 2
I. CocraBuTh ypaBHEHHE TUIOCKOCTH, Npoxoisiieii uvepes toukn A (2: -1: 4) u B (3 :2:-1)
NepHeHUKYIAPHO MI0CKOCTH Xy +22-3-0.
2. Jlana nnockocth o oBHe ee Touka M (1: 1: 1). Haiitn Touky K, cummerpuunyto Touke M

OTHOCHTCIILHO JAHHOH MIOCKOCTH.

. 2 >
3. [IpMBECTH K KAHOHHUCCKOMY BHJLY YpaBHenue X~ — v~ —4x 4+ 8y —~22=0.
5 | =e05dx
4. BLIaucnTh npejies |1nr1' St
x> X
A 1
5.Haiiti ToukH pazpbiga pyHKIHK ) = ' e
(x—=1)x=95)

Peitrunr-konrpoan Ne 3

1. BHIYHCIUTE HPOU3BOJAHYIO (PYHKIHH Y COs3X-31nX.

2

" . o o2 2 4
Haiitu ypaBHenue kacare/ibHoii u HopMaiin K Kpueoil X~ +2xv° +31" =0 B Touke
M (1:-1).

3.Haiitu npubmikeHHoe 3HaveHue arcsin 0.51.
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. X-—sinx
4. BuIMHACIIATL TIpecs IIH(T T . MCTIOJIL3YA npaBnio Jlomutans.
el X i

5.Mcenenosats Ha akerpemys gyrkumnio V= In(x” +1).

Cemectp 2.
Peitrnur-gonrpoan Ne 1

HaiiTn unTerpasnsbi:

2. JA.\'-(’H?U'.\‘

x+2
3. 14~C£\’
x(x—3)

J.L‘US " 4x-sin3xdy
4.
J'v%() =3 dx
s
Peitrunr-gonrposn Ne 2

@

]
In"x
1. Buluvceanrsb J. - clx
2
|

s ‘
2. BBIMHCIHTD I X A9 — x oy

3. BBIUHCIUTD MI0LLa/b (PUIYPLL OFPAHUUYEHHO IHHusIMH V =—X", X+ v +2=0,

)

4. Haitru aamny ayru kpupoit v =x o1 x=0 gox =1 (¥ =0).
5. Beluncanrts 00bEM Te1a. 00pa3oBaHHOTO BpatleHHeM (PUIYPbL, OIPAHHUEHHOH rpadukamu (pyHKUHA

3 f
y=x., y=vXx.

Peiirunr-konrpoas Ne 3
1.Petnth andepentimanbibie ypasiceims
’ 2
a) 2xy =l—y",
6) V' =4y +3v=ec", 10)=3 1(0)=9.

-~

. ' 2
2.Pemnite ypaguenue bepuynau 3(xv'+ v) = v Inx, w(l)=3.

3. Pewmnth audpeperinaibioe vpasrienne: v+ v =4deigy .



4. Halitn wactHoe petetue oAHopo/inoii cueremnl JIIY ¢ naganbibiv yeiiosuem

dx ,
=X+ 3y

Jdt S x0) -3 w(0) - 1.
l (h‘ ) k

dt
6.3. Konrrpoabubie padorsl K THHOBLIM pacuétam

Tunosoii pacuer Nel «/Inneiinas anredpa n anajanrnucckas reomerpus» (1 cemeerp)
Bapuant 1
1. CocTaBUTL YPaBHCHUC TPAMOIL. Npoxosiiei uepes Touxy A(2: 3) u
COCTABIISAIONICH ¢ OCLIO (v yron 45 .
2. Hanmcars ypasHeHune npsmoii, npoxoasieii yepes rouxkn A(4: 3) u
B(16: -0).
3. Haiitun wimny soicotst BD » rpeyrojibinke ¢ BepiinHamu A(-3: 0), B(2: 5), ('(3: 2).

B 3ajlavax 4.5 BbIYHCIH T OHPEJICIIATCIIN

1 =I 2 1
Z 3 3
3 0 3 =1
4. |1 4 3. 5
4 1 2 0
-3 7 1
' [ 1 1

6. Peumrs cucremy ypasuennii Jigymst cliocodamiu: 1) pyd noMoLn onpeaciureiei (1o
popmynam Kpamepa): 2) ¢ noMounbio oOpatioil MaTpHibL.

2x+y+z=1
3x=2y+lz==7

3

X=3)~=2=
7. dan Bexrop AB - 3i 2j k. OnpejlenTb KOOPAMHATHL TOYKH 3, eciiu
A(=2: 1: 0).
8.CoCTaBUTh YPABHCHHE MIOCKOCTH, MPOXOAALICH Uepes3 TOUKY
M, (2; 3; -1) napauiesbHo 1iockoctn X —3y+2z—-10=0.

Tunosoii pacucr Ne2 «Bpeaenne B amaaus» (1 cemectp)
Bapuant |
. d—=3n 3
1. Jdokasarb. uyro lim—7—— =—".
n=e 4 4 5n 3
2. BBIMKHCIIUTE NPeIeil MOCHE/10BATCABLHOCTH:

a) lin

=+ n'—3n

5

(n+D)" +(n-=-1)
] : e
(|f’ ;f’-u') 10
nn+32n" +1

6) lim =
e (n‘ + ‘\/n)'\fn' ~1

B) lim ~‘\/n(ﬁv‘“n' ~\n' —n ):
=
. 34649+, +3n
1) lim ; L
N neo+ 4



y | =20
[ 4n +4n—1
) lim ; N
v\ Apt +2n+3

‘o

. Bbramciu e tpe/ieiibl (PYHKIHI:

x'—4x*—3x+18 )

a) lim— ‘ ;
=3 x* —S5x" +3x+9

P 9425 —5

0) lim ;

v—() ‘\/ X — 9]

. arcsin 2.y
B) lim :

=0 n(e —x) -1

COS 3N —COS N

) lim . ;
¥z (g 2x
. 1g(37 -3)
) lim =y :
VT ~eos(Aav D) = l
=

Sy
]

4. CpaBHUTHL DECKOHCUHO MATYIO BEIHIUHY [F(X) = ¢ =1l¢c @(x)=x% npu x —0.

Tunopoii pacuer Ned «/ludpdepenumansioe neuneaenue GyHKUHH 0HOH H HCCKOJILKHX
nepemennbix» (1 cemectp)
Bapuant 1
Haittn npon3BoaHbie (yHKLMIH:

1. y=_arcigx—Ini|

2 \

J X =arctgl

J1+12
[n—

I-‘Y
r+1
\

- B = arely
3oty =

4. Haittu muddeperiman pynsiuun v = +x — (1 + x)arcigyx .

M+x
] =;

v

[

1

16
. X +9
5. COCTaBUThL YPABHEHHE KACATEILHOI 1 HOPMAIK K rpauKy (PYHKLHKN V = ot B TOUKE X, =
— -\'
:
(x-+ D
6. Mcenenopath (PYyHKUHIO ) = L, M TOCTPOHTE ¢¢ rpad k.
x-2
7. Haiitu gudipeperinal Broporo nopska (pyHKuumn = = ¢
8. MceneoBarh Ha HKCTPeMyM (DYHKILHIO ABYX Hepemennbix = = (2x +1) +
o . Xy
9. HaiiTn npon3BoHYIO COKHON PYHKUHN Z = ——— [ TAe X =uv, y=u—V
F=y

Tunosoii pacuer Nel «Heonpeaeaennnbtii nnrerpan» (2 cemecrp)
Bapuant |

1. Haiitu virerpainl. HCITOML3YIO THHCHITYIO 3aMely nepeMentoi

W



3y _ 3lx dx - y &
a) J.— 3 —: 6) I j I B) J- : =1 T J-sm' 3x-cos” Sxdx.
cos (7 —5x) V232 -6 4x  +12x + 25
2. Haittu uHTEr pasibl, HCMOIBL3YIO NOAXO/SIIVIO 3AMCHY [EPEMEHHOI

3x ey X —sinx)dy (dx+ ey RAWIAY

.1)] : )J :B)J-*'f"j'” = J. =

\ x’ +2cosx VX +2x+2 -\/5 -0
Haittu uurerpaibl, HCoan3yio tll(_)pa\l)"il_\' UHTCIPUPOBAITHA 110 YACTIM

a) J.(4\ ~I)Los ‘(.': 0) j - 4\ Yy :B) j(l\'#\“)urc'f‘g:

]

1) J-In (2x+9 d\
"\+9

4. Haittn uHTerpaibl OT palHOHAILHBLIX (l)\‘lnclum
X3 T 421024 x'+31x" +37x-5
a J . f"‘o)J. dx .
(.\'+4)(.\' —D) \——\) X l)
5. Haiit unTerpaibl, ¢Be/1s HX K HHTCTPAIAM OT PALHOHALILIN (YHKLHHA
38> —6e" +4 dx
a) [ &

é ; Y O)J . .
et =3¢’ +2 8—dsinx+7cosx

0. BbIMUCIUTL HIITCIPAT € TOMOLLLIO TPHIOHOMETPHYCCKOH MOACTAHOBKH j\/(% ¥ ) dx

Tuunosoii pacuer Ne2 «Oupe reaenuniii nurerpaa u ero upuioxesus» (2 cemectp)
BapuanT |

: ;
G l+1g x
1. Belunciants onpe/ieneHublii na1erpal J dx .
1 —7ox
|
2. BeluHCnTh Onpe/ie/IeHHBII MHTErpas J.(I ~x)e dyx .

[§]
T ait o7 ; i ; & : y =4 — y? A
3. Haittn muotaab purypsl, orpatiictioi aunusmmn v =4 —x°,  p=x" —2x.
4. Haiitn naomaan Gurypsl, orpaiucHioi Jniucii. 3aiaiioil B HoJaspHbIX KOOPAHHATAX

=24Ccosp.
. , T
5. Haiitu anuuy ayru auuun vy =1-Incosxy, 0 <x <-

~ X =u(coslr +/sint)
6. Haittu jutmny Jiviu _ O<r<2n.
Ll‘ =a(sinl —/cosl)

o 30 5 T
7. Haiity anuuy Avrd adnun =3¢, 0 <¢p <

8. Taiitn o0bem Tena, 00pa3oBaHHOTO BPALLCHHEM (DUTYPBI, OFPAHUUECHHON JIMHUSIMHA

% )

r==X"4+3, V= ol BOKpYL ocH (Jx .

Tunosoii pacuer Ned «/ludppepenunannunie ypasuenus» (2 cemecrp)
Bapunaunt 1

I. Pewnrnb Ln(];(])epuuum IbHBIC YPABHEHUS IEPBOTO TTOPA/IKA:
a) (1+e )) V=gt

o) x»' =4\/.r" + ¥+ pi

R) ' +2y=x"

r) y'+xy=(x-1ey;
2. Petinth AH(QepeHimaibibie YpaBieus BTOPOro nopaiaka:



_ X
a) y" =sin(3x)+ cus[ = J—L’L\’:

) x'y"=2x'y =5;
B) v *81 +12y=0:

r) y'+12y'+36y=0;

n) y'+5y =0;

e) V'+9y=0:

K) Y =6y +81r=0. y(0)=2, »'(0)=4:
3) "' =16y =0, ¥(0)=0.1(0)=—4;

n)y V' +4y' +4y=2¢

K) ' =10y +25y=5x-1;

§

1) ¥ =3y =9cos(2x).

6.4 . IK3aMeHAIIHOHHBIE BONIPOCHI

Cemecrp 1.
CHCTEMBL JTMHEHHBLIX YPABHEHHMH MAILIX HOPS/IKOB: COBMECTHBIE, HECOBMECTHbIE, OlIpe/IC/IEHHbIE,
Heorpe/1e1EHHbIE CHCTEMbL.
PaBHOCHILHBIE CHCTEMbBL, AIEMEHTAPHBIC HIPEOOPU3OBAHUA CUCTEM.
Onpeaenutenn 2x2 u 3x3. merojl Kpamepa petieHust CHCTEM JIMHEHHBIX YPABHCHHH TPETHEro
HOpsi/IKa.
[onsarue onpeenntens n<n. Coicrsa onpeaeinrencit. Munop n anredpanueckoe J0MOTHEHHUE.
Marpuuibl. TToHSTHE MATPHILLL KBAJIPATHBIC MATPHILLL CTPOKH. CTOJIOILbLI.
ClosKeHHe MaTpHil M YMHOMKEHHE MATpHIL Ha uucno. Tpancnonupopanne Matpuil. CBOHCTBA YTHX
onepanuii. [ponsseieHne marpuilL.
ObparHas maTpuua.
[Mousue Bekropa. Hyniesoit Bektop. PaBenctBo JABYX BEKTOPOB.
Onepatuu CI0KCHUs BCKTOPOB H YMIOKCHHA BEKTOPA Ha UHCII0.
Jlina u Hanpagisionne KocuHycol sekropa. opr. Cranjaprubii 0asue. Koopimnars! BeKropa.
CramapHoe MPOH3BCACHHUC: OIPLACICHHC, (PUIHUCCKHIT CMBICIL. BLIYHCICHHC,
Bekropubic M CMCILAHHBIC [POU3BE/ICHHUS BeKTOPOR,  OnpejlelicHne. CROHCTBA, BbIUMHUCIEHHE H
FCOMETPHYCCKHIT CMBICIT.
[pstvast HKs Ha 11ockocTrn. O0HIEe YPABHEHHE HPIMOI.
Pazauunbie BB YpaBHCHUEA HPAMOil. B3auMHOC pacrionokeue ABYX MPsAMDBIX Ha MIOCKOCTH.
Kpusbie 2-010 1nops,ika.
[[peaen YHCI0ROM MOCAC/IOBATCIIBHOCTH: MOHATHE OKPECTHOCTH, ONPEICICHHE MPeaca.
beckoneuno manblie pyHrimmn (0.m.¢).). Coiictna 6.m.().

CpagHenne 0.M.(.. DKBIBAICHTIOCTL O.M.(].



3aMeuarelibHble npejtelibl. Tadanua HKBUBaANCHTHBIX O.M.().

('BoifcTBa HEAPCPBLIBHDLIX (

)YHKLMI,
Knacenuranms touex pazpbisi.
OnpeaencHue npon3BoAHoH, e reoMeTpHUCCKrit B MEXaHHUCCKHH CMbBIC/, YPABHEHHC KacaTeabHOM.
HenpepbiBHocTs Andepennpyemoii hyHKILHH.
Ipasuna auddepenimposanns. powssoanas cnomuoilt 1 o0patnol (GyHnKuHi, HEIBHO 3aJaHHbIX H
napamMeTpUUecku 3aJ1aHtbiX (PYHKIHIA.
Jlorapudmuueckoce jndpepenumposarime.
(OCHOBHBIC TeOpeMbl JIH(PepeHIHATLHOTO HCUHCTEHHSI.
[Mpasuno  Jlonurans. onarue  anddepenunana.  llpouwssoanvie 1 aup@epenmaibl  BLICIIHX
MOPSUIKOB.
Hcenenopadue GYHKIHM 1O NEPBOI 1 BTOPOH MPOU3ZBOHBIM.
ACHMIITOTBI, UX ONPEIETICHHE U CIOCODBI OTBICKAHUA.
Onpeaenenne  (PYHKIUMM  MHOMHX  HepeMcetnbix:  obinacth  onpeicicnus.  rpagux. llpeaen wu
HeNPePbIBHOCTL (PYHKIIMK MHOTHX MEPEMEHHBIX: HX OCHOBHbBIC CBOHCTBA.
Hacrtupie npouspoannie 1 anddeperman pyHKUHH MHOTHX NEPEMEHHBIX.
Hacrhble npon3Bo/aibie 1 AnGQepeHunalibl BLICLHX TOPSAKOB.
IKCTPEMYMbI (PYHKLLMH MHOTHX TICPCMCHIDBIX.
HeoGxoiMmoe yeoBre akeTpemMyma.
JlocTaTounoce yenoBue HKeTpeMyMa (PYHKUHH 2-yX IEPCMCHHDIX.
Y CII0BHBIH IKCTPEMY M.
Cemecrp 2.
[TepBooOpasnas. Teopema o nepBooOPasHbIX.
Heonpeaenennpiit - wirerpai.  Hpocereitmme  coifera  neonpeeienioro  uurerpana. Tabauia
HEOMNpe/1eIeHHBIX MHTErPatoB. HacTHLIC METO bl HHTEIPUPOBAHHS.
3amenia NepeMeHHON 1 MHTErPHPOBAHHUC 110 HACTAM B HCONPC/ICICHIIOM HITTCTPasle.
Komnuexkcnple uucina. Bua komiiekcHoro uuena. Jledcrsurensias v MHUMas 4dacTb. Onepauuu
CHNOMKEHHST MW YMHOMKCHHS  HAJA  KOMIUICKCHBLIMH  UHCIaMH. | comMeTpHuccekoe  H300pakeHue
KOMTITEKCHBIX Yncern. COnpsimkeHnst KOMIIEKCHBIX YHCEL.
Moayib 1 apryMetT KOMIUICKCHOTO THeIa. CBOHCTBA MOJTYJIA.
Tpuronomerpuueckas (POPMa 3ANMUCH KOMILIEKCHBIX 1HCE.
Mopmyna Myaspa. Crencin MuorowicHa, AeaeHue MHorodacnos ¢ ocrarkom. leopema besy.
OcHoBHAs TeopeMa aaredpbl.
Pasznoxkenne u uuTerpuposatue Apodno-pauotanbubIX (yHKIHIL.

MH TCrPUPOBAHUC HPPALTHOHAIBHBIN BhIPAYKEHH .
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HMuTerpupoBanue TpPUIOHOMETPHYCCKHX BBIPAKEHMIT.

Onpeaenenue U reoMeTpHYCCKRi CMBICT ONPEICICHITONO HITCpaia.

OueHka onpeseneHHOrO HHTErPAId, TEOPEMA O CPEHEM.

WMurerpan ¢ nepemennbiv Bepxuum npeseiom. Gopmyia Hplotona-JleiiGnunna.

3amena nepeMenHoil B onpeaeicHHom nuterpaie. HHTerpupoBaHue 1o qactsm.

Borunenenne  miomaieii ¢ nOMOIILIO  ONPEACHCHHOro  uurerpand.  1oggpupie  KOOpIMHATEL
Bobrunenenue o0beMoOB 1€, AIHH JAYTH.

HecoOeTBetbIe nimerpaint mo 6eCKONCIOMY IPOMEKYTKY B OT HCOIPAHHICHHBIX (Y ITKIHIT.
[TpusHaku cXOAUMOCTH HECOOCTBEHHBIX HHTEIPAIOB (TEOPEMa CPABHEHUSL. CIIE/ICTBHE).
Jmdepenunanpipic  ypasueuns  1-oro nopsaka. swtaua  Kowmwm, Teopema CyHCCTBOBAHHS W
€/IMHCTBEHHOCTH.

Juddepenumanpiibic ypasuenns 1-0ro Hopsaaka ¢ pasic/siomuMHUCs TCPEMEHHBIMH.

OuHopoHbie 1 uHeliHbe Anddepenitaibtblie YypasHenus 1-oro nopska.

YpasHeHus B MoAHbIx Audheperipanax.

Jlunefinpie AnQdepenimanbibie ypaBHEHH: OTHOPOAHBIC H HEOHOPOIHbIE,

Petenne onopo/iHoro AHHCHNIOro i (epeHianLiioro ypasienus 2-0ro Mopsaaka ¢ HOCTOSHHBIMH
KOY(ppuunentamu.

MeToa  Bapualim  HOCTOAHHBIX  PCUICHHIT  HCOAHOPOANOT0  JHieHnoro  AndQepenmanbHoro
VpaBHEHHsI.

Metoa noadopa petenus HeoAHOPOHOTO THHCHIIONo AH(PCPEHIHAILHOTO YPABHCHHS.

Cucrembl An(PepeHHanbHBIX YpaBHeHHit. MeTo1 HCKITHOUeHHS!.

Jluncinpie cuctenmbl AHGQepCHHaIbILIX ypaBienuii. Pemenne TMneinoi CHCTEMBI ¢ TOCTOSHHBIMH

KOIPPULHEHTaMB.

6.5 . IK3aMeHannONHBIC 3a a4

1 cemecTp
2Xx+5y=Tz=12

Jx=y+4z=17

x+7y=32=20
2) A(1:2:3). B(0:~1:1). C'(2:5;2). D(3:0:=2) . Haiirn 00béM nupamuiinl ABCD .
3) Haittu paccrosinne o1 roukn M(2:=1) 10 npsamoii 3x + 4y-22=0(

\./fl ~Zx+x =l=x

4) Buiuuciutn fpejiein: [il'n

v—{)

1) Peutnteb cucremy vpasHeHmii: -

X' —=2x" 41 BTouke ¢ abciHecoii 2.

5) Haiiru ypaBHenne kacarenbnoii k rpadury Gyuximm /(x)

2 cemecTp



D J{+2v)-¢ay

2) Boudeants naomais 00gacTi, OrpaiucHHOl KPUBLIMH |

3) Pewmrs 3anauy Kowm: xv'+ y

>

=(x-2),

y=4x-8.

7.YYEBHO-METO/IMMECKOE 1 MHOOPMAIIMOHHOE OECHEYEHUE

JIMCHATIJIMHBI
No HaigaHie i BLINOAHBIE NaHHbIC lon | Koanueerso | Haanue
nn (HBTUP. BHJL M3AaH s, 34T bLCTBO, Hsaa )K'%L""\-IIL‘IS!PU WICKTPOHHO
H3aHHA, s I il
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OndIoTeRe | Baly
yHupepcnte
Ta
B 2 3 4 5
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ISBN 978-5-16-010071-5. L html ]
2 | Teopus BEPOSTHOC TEI w2012 0 htp://www
MaremMatTuIecKas CTATHCTHRA studentlibr
[DnexkTponrHbiii pecype] / Hkosnen | ary.ru/book
B. T -M. : Jlamkoe v K. 2012 [ISBN9785
394016363
3 Bricinas maremaruka. Tow | 2015 0 http://www
[DnekTpoHHbIi pecype] @ vy, studentlibr
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Maxcumor., FO.A. Xuartoe.- M. /ISBNO785
[lpocnext. 2015. - 392121625
ISBN9785392121625 i htm
- ~Jlonoammreannas awreparypa
| Buiciwas MaTtemaruia B npumepax u 2()Iﬁ 0 hitp://www
sajfauax [ JnekTpoHHbI  pecypce] studentlibr
yueGHoe nocodue s sysos. B 3 1. ‘f‘l'\\[;;\'{(&‘%‘i‘
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8. MATEPHAJILHO-TEXHWYECKOE ObECHEYEHHUE JIMCITHTTIJIMHDI

MarepHasibHO-TEXHHUECKOE 00CCIECUCHHE JIHCHMTLIHHBI BRIIOYAET
e Ka(eapaibHbIe MYIbTHME M HbIE cpeacTBa (ayi. 230-3);
®  HICKTPOHHDBIC 3AMHCH JICKIHI:

e 00OPYAOBAHHC CIICHMUIHUPOBAHHOM JlabopaTopun (ay1. 230-3):

®  KOMIBIOTCPDI CO CICHHATHIHPOBAHHLIM HporpaMMubiM - oOecnieuernem (nakerst MAPLE. MathCad.

MatLab).
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PaGouasi IporpaMma cocTajeHa B cooTBeTcTBHH ¢ TpeGopanusmu ®I'OC BO mo HanpasieHuio
20.03.01. «TexuochepHas 0€30IaCHOCTHY.

[Iporpamma paccMOTpeHa H 0400peHa Ha 3aceaniy kadeNpHEAR
[potokon Ne §/16 ot 03,05  20fr. \

3aBeyrommii kapempoit Aul’ _ ( '/X/h,,/r ‘f[,_, Jlyoposun H-P

Paboyas mporpamMma paccMOTpeHa J o06peHa Ha 3acelaHiu yueOHO-METOIHYECKOH KOMHUCCHH
HanpagjieHus « TeXHONOrUs TPAHCTIIOPTHBIX POLIECCOBY

npoToKoi Ne Ll oT @/{{ 8. £ G roza
[Ipesicenarenb KOMHCCHH o I@W’ Ammupceitngos 1A,

[TporpaMma nepeyTBepiKIeHa:

Ha yueOHbIit roz. [IpoTokosn 3acenanus kadeapsl Ne oT roja

3aseaylonmuii kadeapoii

Ha yueOHblit roz. [IpoTokon 3acenanus kapeapst Ne oT roja

3aBenyrommuii kadenpoi

Ha yuebHbIi roa. [Tporokosn 3acenanus kadeapei Ne oT roza

3asexyromuii kageapoii

Ha yueGHsbIi ro. [Ipotokon 3acenanus kadenpsi No oT roaa

3asenyromuii kadeapoii

Ha yueGHbIi roz. ITpoTokon 3acenanus kadenpsr No oT rojia

3aseayromuii kadeapoi
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