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1. Ilean ocBOeHHUSI TUCUUILIHHBI

K OCHOBHBIM mesiM OCBOCHUSA AUCHUIUIMHBI  «MaTeMaTtuka» CclIeayeT
OTHECTH:
- BOCIIUTAHUE Y CTYJIEHTOB OOIIEH MaTEMaTUYECKOMN KYJIbTYPHI;
- MPUOOpETEeHHE CTYACHTAMH IIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHUW, YMEHUN U
HAaBBIKOB;
- pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K MHAYKTUBHOMY M JIETyKTUBHOMY MBIIUICHUIO
Hapsay C pa3BUTHEM MAaTeMaTUYECKOW UHTYHULINH;
- YMEHHME CTyJCHTaMH Pa3BUBaTh HABBIKM CAMOCTOSITEIBHOTO M3Y4YeHUs YueOHOU U
Hay4HOU JIUTEPATyphl, COJAEPKAILIECH MAaTEMATUYECKHE CBEICHUS U PE3YJIbTaThl;
- (hopmupoBaHHe y CTyJeHTa TpeOyeMoro Habopa KOMIIETEHIIM, COOTBETCTBYOIINX
€ro HAMpaBJICHUIO TTOJITOTOBKU U 00ECIIEYMBAIOIIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha
PBIHKE TPyJa.

K ocHOBHBIM 3ajadyamM OCBOCHHS ITUCHUIUIUHBI «MaremaTuka» CcleayeT
OTHECTH:
- OCBOCHHME CTYJCHTaMU OCHOBHBIX MOHSITUN, METOAO0B, (OPMUPYIOIIUX OOIIYIO
MaTeMaTUYeCKyl0 TMOATOTOBKY, HEOOXOAUMYIO I  YCHEIIHOTO  PEIICHHUS
MPUKIIA/IHBIX 33/1a4;
- TOATOTOBKY CTYACHTOB K JEATEILHOCTH B COOTBETCTBUU C KBaTU(UKAIMOHHON
XapaKTEPUCTUKON OakaiaBpa 1o HarpaBJIeHHUIO, B TOM YKciie (OpMUpOBaHUE YMEHUIA
UCIIOJIb30BaTh OCBOCHHBIE MaTEMaTHYECKHE METOAbl B  MNpodeccroHaIbHOM
NEATEIIbHOCTH.

2. Mecto nucuuiuinibl B cTpykrype OOII cnenunaaurera

Jucrunnuaa «MaTemaTuKa» OTHOCUTCS K 00s3aTenbHOM dyacTu O010ka b1. Ee

n3ydeHue o0ecreuynBaeT n3ydeHne JUCITUTUIHH:
B 6azoeou wvacmu:

- pusuka;

- TeOpeTUYeCKass MEXaHHKa;

- OCHOBBI SKOHOMHMKH.

- COIPOTHUBIICHHE MATEPHAJIOB,;

- HQJIG)KHOCTh MEXaHUYECKUX CUCTEM;

- METOJT KOHEYHBIX 3JICMEHTOB;

- IPUKJIaHAS TEOPHUS KOJIeOaHU;

- MEXaHHWKa KOMIIO3UITHOHHBIX MaTECPHAJIOB;

- CTaTUCTUYECKAsl MCXaHUKa,

- KOHCTPYHUPOBAHKE U PacyeT aBTOMOOMIISI K TPAKTOPA.

- OCHOBBI BapHAIIMOHHOTO UCYHUCIICHHUSI,

- BBIYHMCIIMTENIbHAS MEXaHHKA,



- ONITUMAJIbHOE IPOCKTUPOBAHHUE;
- TEOpUS YIIPYTOCTH;

- TEOpHS TUIACTUYHOCTH;

- TEOPHS MOJI3YUYECTH;

- IMHaMHKa MalllVH;

- OCHOBBI (PM3UKH MPOYHOCTU U MEXAHUKA Pa3pyIICHHUS .
- YCTOMYMBOCTh MEXaHUYECKHUX CUCTEM;

- YCTOMYMBOCTD e(HOPMUPYEMBIX CUCTEM;

- YHACJICHHBIE METO/IbI;
- IPUKJIAJHBIE METO/IbI PACYETOB HA ITPOYHOCTb;

- HTH)KEHEPHBIE METO/bI PACUETA MEXAHUYECKUX CUCTEM;
- ypaBHEHHUS MaTeMaThuuecKon pusuku;

- MaT€MaTHuKa — ClICUHUAJIbHBIC IJIaBHI,

- MaTeMaTHIECKOE MOJICTUPOBAHUE TPAHCIIOPTHO — TEXHOJOTHIECKHIX
CPEICTB,;
- 3JIEMEHTBI MATEMAaTHYCCKOTO MOJICINPOBAHUS (DH3UUIESCKHX TPOIIECCOB.

3. Ilepeyenn MJIaHNUPYEMBIX Pe3ybTATOB 00y4eHHsl 0 TUCHMUILIINHE,
COOTHECEHHbIC € NJIAHMPYEMBIMH Pe3yJbTATAMH OCBOEHUSI 00pa3oBaTeIbHOM

NPOrpamMmblI

B pe3yJIbTaTC OCBOCHHUA AUCHUIIIMNHBI Y O6y‘-IaIOIHI/IXCSI (IJOpMI/Ip}IIOTCH Clacayronme
KOMIICTCHIIMHU N JOJIXKHBI OBITH AJOCTUTHYTHI CICAYIOIMIUC PC3YJIbTAThI O6y‘I€HHSI Kak
oTall (bOpMI/IpOBaHI/IH COOTBCTCTBYIOIIIHUX KOMHGTGHHHﬁI

Kon B pe3ysbTarte ocBoeHust oopa- IlepeyeHb MIaAHUPYEMBIX Pe3yJbTATOB
KOMIIeTEeHI[H T 30BaTeJIbHOM NPOrpaMMbI o0yueHHsI O TUCIHUILJIMHE
o0yuaruuiicsi 10/1:xKeH 00J1a-
AaTh
OIIK-1 CnocobeH CTaBUTh M peliaTh | 3HATh:
WH)XEHEPHBIE 51 Hay4HO- | ® METOJbl JUHEHHON W BEKTOPHOUN anreOpsl,

TeXHUYECKUE 3amayu B cdepe
CBOEH mpodeccuoHaNbHON mes-
TEJILHOCTH M HOBBIX MEXK/IHC-
[UIUTMHAPHBIX HAIpPaBJICHUN C
HCIOJIL30BAHUEM €CTECTBEHHO-
HAyYHBIX, MaTEeMaTHYECKHX H
TEXHOJIOTMYECKUX MOJEIIEH

MaTeMaTHYeCKOro aHaJln3a, Teopuu audde-
PEHIMAIbHBIX YPaBHEHUM, TEOPUU (PYHKIIHM
KOMIIJIEKCHOT'O IIEPEMEHHOTO U OIEPaLlOH-
HOTO HCYMCIIEHUS B 00bEME, JIOCTATOYHOM
JUISL MOJIETIUPOBAHUS IIPUKJIAJAHBIX 3314

YMeTh:

® IPUMEHATh MaTEMaTUYECKUW amnmapar, Teo-
pEeTUYECKHUE, pacyeTHbIE M IKCIIEPUMEH-
TaJbHbIE METOJABI MCCIIETOBAHUN, METOJIbI
MaTeMaTHUYECKOr0 U KOMIIBIOTEPHOI'O MOJE-
JUPOBAHUS ISl PEIICHUs NPUKIAIHBIX 3a-
Jlad, BO3HUKAIOIMIMX B XoJe Mpodeccuo-
HaJIbHOM JIeSTEIbHOCTH

® BJIA/IETh:

Ha OCHOBE M3YyYECHHBIX MAaT€MaTHYECKUX Me-

TOJIOB M MoOjeJiell cocOOHOCThIO MPOBOJUTH
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TEOPETUYECKHE U IKCIICPUMEHTAIbHBIC Hay4-
HBIC WCCIICJIOBAaHMS 10 TIOUCKY M IIPOBEPKE
HOBBIX HJICH COBEPIICHCTBOBAHUS HA3E€MHBIX
TPAHCIOPTHO-TEXHOJIOTUIECKUX CPEICTB IS
3¢ (HEeKTHBHOTO pelieHus mpodieM, BO3HUKA-
IOIKX B TPO(eCCHOHAIBHON 00J1aCTH

4. CTpyKTYypa ¥ coepkaHue TUCHUILTHHbI

OO0mast Tpy10eMKOCTh JTUCIUTIINHBI COCTaBIsAET 12 3a4eTHBIX eIuHMII, T.e. 432
aKaJeMHYecKux vaca (13 HuX 216 yacoB — camocTosiTeNbHas paboTa CTYIEHTOB).

Paznmensl quctumminabl «MaTeMaTukay HM3ydaroTcsl Ha TIEPBOM U BTOPOM Kyp-
cax.

Ha mepBoM Kkypce BbIACIAIOTCS 8 3a4eTHBIX enuHuIl (288 akageMUyecKuX da-
COB), TIPH 3TOM B IIEPBOM CEMECTPE HA Ay TUTOPHYIO pabOTy BBIACIAIOTCS 2 3a4CTHBIC
enuHUIBI (72 akaJgeMHUYeCKUX Yaca) U 2 3a4eTHbIC eAUHMIBI (72 aKkaJeMHYECKUX Ya-
ca) — Ha CaMOCTOSITENIbHYIO pabOTy CTYJCHTOB, BO BTOPOM CEMECTpPE Ha ayJIMTOPHYIO
paboTy BBIIEISIOTCS 2 3a4eTHbIE €AUHUIIBI (/2 akaJieMHUUeCKUX 4Yaca) U 2 3a4eTHBIC
eMMHULBI (72 akaJleMUYEeCKUX Yaca) — Ha CaMOCTOSTCIIbHYIO paboTy CTYICHTOB.

Ha BTOpOM Kypce B TpeTheM ceMecTpe Ha ayIUTOPHYIO pabOTy BBIACISIIOTCS 2
3aueTHBIC €IUHUIIbI, T.€. 72 aKaJeMHUYECKUX Yaca U 2 3a4eTHhIC eauHHUIbI (72 akaje-
MHYECKHX Yaca) — Ha CAaMOCTOSATEILHYIO pPabOTy CTYACHTOB.

IlepBbIii cemecTp: neknuu — 2 9aca B Henmemto (36 9acoB), MPaKTUICCKUE 3a-
HATHS — 2 4aca B Hezemro (36 JacoB), opMa KOHTPOJIS - IK3aMEH.

Bropoii cemecTp: siekiuu — 2 yaca B Hejiento (36 4acoB), MPaKTUYECKHUE 3aHs-
tua — 1 yac B Hepemo (18 yacoB), popMa KOHTPOJISE — IK3AMEH.

Tpernii cemectp: nekiuu — 1 yac B Hepento (18 vacoB), mpakTuueckue 3aHs-
TUA — 2 yaca B Heemo (/2 yacoB), popMa KOHTPOJIS - IK3aMEH.

CTpykTypa U cojepx)aHue TUCHUILTUHBI «MaTemMaThuKa» 1Mo CpokaM M BHJaM
paboTel oTpakeHsl B [Ipunoxkenun 1.

Copepxanue pa3aesioB IMCHUIIIHHBI

IlepBrlii cemecTp
BBenenmue
[Ipeamer, 3aaauu U conepkaHue TUCUMUIUIMHBI. OCHOBHBIE ATAlbl PA3BUTHS AUCLIH-
nHbL. CTpyKTypa Kypca, €ro MECTO M poJib B MOATOTOBKE CIIELIMAIIMCTA, CBA3b C
JIPYTUMH TUCIUIIIMHAMH.

Pa3znes 1. DineMeHTHI JIMHEHHOH aJredpbI

Tema 1.1. MaTpuunsl u onpeaeanTeu

ITonstue marpuiibl. Buasl Mmatpuil. JlecTtBus Hag maTpuiamu. Onepaiud Haj
MaTpUIlaMu M X CBoicTBa. OmnpenenuTenu, uX CBONCTBA U BbIYUCICeHUS. [ToHaTHs
MHHOpA M alre0panvecKoro JOTOJHECHHSA. Pa3iokeHue OnmpeAcnuTeNs Mo dJIeMEH-
TaM CTPOKH WIIM CTOJIONA. BeIuncaeHrne onpeaenuTeneii pa3imaHoro mopsiiKa.

Tema 1.2. O0paTHas MaTpuua.




OOpatHast MaTpHlla U aJrOPUTM €€ BBIYMCICHUS. DJIEMEHTapHbIe peodpas3o-
BaHusA MaTpull. [IpuBenenne MaTpuipl K 1MaroHaJIbHOMY WJIM TPAICLIUEBUIHOMY BU-
ny. Matpuunas (opma 3amucy CHUCTEMBI JMHEHHBIX aireOpandecKuX ypaBHEHUH.
Panr matpuusr.

Tema 1.3. Pemienue cucrem JIMHEHBIX aJIiredpanyecKux ypaBHEeHMH.

CucreMbl TMHEHHBIX aJIreOpandecKuX ypaBHEHUW, OCHOBHBIE MOHSATHUS pelle-
HUsI, COBMECTHOCTH ¥ HECOBMECTHOCTH CUCTEMBI. Perienne cucTeM JIMHENHBIX ypaB-
HeHuit MerogoM Kpamepa, meromom oGpatHoi Matpulibl, MmeTooM ["aycca. [Iposep-
Ka npaBuwibHOCTH pemieHuil. Teopema Kponekepa — Kanemmm. Pemenue npon3Bos-
HBbIX CUCTEM JIMHEWHBIX YpaBHEHHUI MeToI0M ['aycca. Penienre oTHOpOIHBIX CUCTEM
JIMHEWHBIX YPaBHEHUM.

Pa3zpges 2. DiieMeHTHI BEKTOPHOH aJIredpbl

Tema 2.1. J/InuHeliHble OnepalMU HAI BEKTOPAMM, X CBOMCTBA.

JIunelinple KOMOMHAIMU BEKTOPOB. JIMHEHAs 3aBUCUMOCTh U HE3aBUCUMOCTh
BEKTOpOB. ba3uc cucrembl BEKTOPOB. PaznokeHne BeKTopa 1o 06asucy.

Tema 2.2. CxaysipHOE, BEKTOPHOE M CMENIAHHOE ITPOU3BEACHUS BEKTOPOB, UX
CBOMCTBA. YCIIOBUS OPTOrOHAJIBbHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
pOB.

Tema 2.3. Jluneiinbie npoctpanctBa. basuc. IIpeoOpa3zoBanue maTpulbl Ju-
HEWHOro omeparopa Ipu mnepexoje oT Oasuca k 6azucy. CoOCTBEHHbIC 3HAUYCHUS U
COOCTBEHHBIE BEKTOPbHI MATPUIIBL.

Pa3zgen 3. KoMimiekcHbIE YHCIA M MHOTOYJIEHBI

[TonsiTHE 0O KOMIUIEKCHBIX YnciIax. AnreOpandeckas, TPUTOHOMETpUYECKas U ToKasa-
TenbHas GopMa KOMIUIEKCHBIX yuced. ApupMeTudeckre Oomnepainu Hajl KOMIUIEKC-
HBIMU 4yHciaMu. M3BieueHne KOpHsS U3 KOMIUIEKCHOIO yucia. Pasnoxxenue MHOro-
yjieHa Ha MHOXUTe. OCHOBHAs TeopeMa anreopshl.

Paznen 4. KpuBbie BTOPOro nmopsiaka.

Onnunc, nmapaboia, runepoosia, ux cBoicTBa M ypaBHeHus. OOuiee ypaBHEHHE KpH-
BOW BTOPOro nopsaka. [IpuBenenne ypaBHEHUsT KpUBOW BTOPOrO MOPAIKA K KAHOHHU-
YECKOMY BUY.

Pa3gen 5. DiieMeHTbI MATEMATHYECKOT0 AHAJIN3A.

Tema 5.1. YucnoBas mnocnenoBaTenbHOCTh. [Ipenen uucmoBoi mocienoBa-
TEJILHOCTU U ero cBoiicTBa. dynkuus. [Ipenen pynkunu. OCHOBHBIE TEOPEMEBI O TIpe-
nemax (ynkuu. [lepBbiii U BTOpOUl 3ameuaTtenbHbie mpenensl. CpaBHEHHE OECKO-
HEYHO MAaJbIX M OECKOHEYHO OOJBIINX BEIWYWH. DKBUBAJICHTHBIC OCCKOHEYHO Ma-
JIbI€ BEJTUYUHBI.

Tema 5.2. HenpepbIlBHOCTh ()YHKIIMI B TOUKE M HA TIPOMEKYTKe, TOUKH pas-
peiBa QYHKIIMHU, UX KIaccupukamms. ACUMOTOTHI rpaduka PyHKIIUU, UX KiIaccudu-
Kalusi, yCJIOBUS CYIIECTBOBAHUS, METObI HAXOK/ICHHUS.

Tema 5.3. IlpousBoanas pyukiuu. ['eomeTpuyeckuii ¥ MEXaHUYECKHUI CMBICI
npousBoAHou. [IpaBuna nuddepeniupoannst 1 (HopMyJibl BEIUUCIEHUS TPOU3BOJ-
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HbIX. Tabnuia MpOM3BOJHBIX OCHOBHBIX JJIEMEHTApHBIX (PYHKIUH. Berumcienue
MPOU3BOJIHBIX (PYHKIIM, 3aJaHHBIX PA3IMYHBIM 00Pa30M.

Tema 5.4. luddepennman. IIpousBoansie u muddepeHransl BHICIIUX 0-
psankoB. [IpubnmkeHHbIE BRIYMCICHUS ¢ TTOMOIIBLI0 TP epeHITHaIOB.

Tema 5.5. PackpsiTue HeonpeaeneHHOCTeR paznuyHoro tuna. [Ipasuio Jlonu-
tansi. ®opmyna Teinopa PasmokeHus OCHOBHBIX AJIEMEHTApHBIX (QYHKIHHA 110 (op-
myne Maksopena. [IpuOnmkeHHble BBIYUCIEHUS ¢ TOMOIIBI0 popmyrsl Teitnopa.

Tema 5.6. OcHoBHBIE TeopeMbl AU(hepeHIIuaTBLHOr0 UcunucieHus. MoHOTOH-
HOCTh (PYHKIHUHU, SIKCTpeMyMbl HeoOxoMMble U AOCTaTOUYHbIEC YCIOBHUSI MOHOTOHHO-
CTH, JIOKaJIbHOTO 3KcTpeMyMa. MccnenoBanue Beinmykinoctu rpaduka Gynkiuu. Tou-
K1 nieperuda rpaduka GyHKIIUH.

Tema 5.7. OOmas cxema ucciaeaoBaHUsg PYHKIMH M TIOCTPOSHUsI €€ Tpaduka.
CaoiicTBa (hyHKIIMI, HEMPEPHIBHBIX Ha oTpe3ke. Hanbombliee 1 HauMeHblIee 3Have-
HUA (PYHKIIMU HAa OTPE3KE.

Bropoii cemecTp
Paszpnes 6. ludgdepenuuanbHoe HeUncIeHHe PYHKIMNA HECKOAbKUX MepeMEeHHbIX

Tema 6.1. @yHKIMS HECKOJNBKUX INEpEeMEHHBIX. [Ipenen um HenpepbIBHOCTD.
OcHOBHBIE CBOWCTBa HENpEpbIBHBIX (QyHKUMNA. YacTHble npou3BogHble. [lomHbIN
muddepenunan. [Ipon3BoaHbIE CIOKHON (YHKIIMA HECKOJIBKHX NEepeMeHHbIX. YacT-
HBIE [TPOU3BOJHBIE U AU PEepeHLInaTbl BEICIIUX MTOPSIKOB.

Tema 6.2. [IpousBoHas o HanpasieHuto. I'paguent. KacarenbHast K KpUBOIA.
KacarenpHas mockocT 1 HOpMaib K noBepxHocTH. PDopmyina Teinopa. Dkerpe-
MyM (YHKIIMM HECKOJBKUX IEepeMeHHbIX. HeoOxoaumble U JOCTaTOUHBIE YCIOBUS
JKCTpEMyMa.

Pa3nen 7. UnTErpasibHOE HCUMCTICHHE

Tema 7.1. IlepBooOpa3nas. Heonpenenennslii ©HTErpan u ero cpoiicrsa. Tao-
JMIA UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTApHBIX PyHKIMI. MeToa HemocpeaCTBEHHO-
ro UHTETPUPOBAHUSL.

MeTon UHTErpupOBaHMS C MTOMOILBIO 3aMEHbI IEPEMEHHOM, TOIBEACHUEM 101 3HAK
muddepenunana. MeToa HTHTErPUPOBAHUS IO YACTSIM.

WNHTterpupoBaHre palMOHAIBHBIX IpoOel MHTErPUPOBAHUE HEKOTOPHIX BUAOB Hppa-
[IUOHAJIBHBIX ¥ TPUTOHOMETPUUYECKUX (PYHKIIHM.

Tema 7.2. 3agauu, UOpPUBOJAIIME K TMOHSATHUIO OIPEIEICHHOIO WHTErpasa.
OrnpeneneHHbIll MHTETpPall, €r0 CBOKMCTBA. Y CIOBUS MHTErpupyemoctu. MuTerpan c
MepeMeHHBIM TipeziesioM uHTerpupoBanus. opmyna Hetotona — Jleitbnnia. 3amena
IIEPEMEHHON B OIPEACIIEHHOM UHTErpase.

[IpunoxkeHus: onpeieNIEHHOr0 UHTErpajga B reOMETPUU U MEXAHUKE (BbIUMCIIE-
HUE TUIOMAACH TIOCKUX (UTYp, JITUHBI KPUBOH, OOBEMOB.

Tema 7.3. HecoOGcTBeHHBIE MHTETPAJIbI MEPBOTO U BTOPOro poja (mo OGecko-
HEYHOMY MPOMEKYTKY, OT HEOTpaHWYEHHBIX (DYHKIIMNA HA KOHECUHOM IPOMEXKYTKE),
MX CBOMCTBA.



Tema 7.4. 3anaun, npuBOASIIME K MOHATHUIM KPaTHBIX U KPUBOJWHEWHBIX HH-
TerpajioB. JIBOMHOW U TPOMHOW UHTETPajbl, UX CBOMCTBA. BhIunCieHne NBOWHBIX WH-
TETPAJIOB MOBTOPHBIM MHTETPpUpPOBaHUEM. [[punoKeHHs1 KpaTHBIX UHTETPAIOB B T€O-
MeTpuu U MexaHuke. OnpeieieHne KpUBOJIUHEHHBIX UHTETPAJIOB MEPBOrO U BTOPO-
ro pojia, UX CBOMCTBA U BBIYMCIICHUS.

Pazgea 8. UncsioBbie M PyHKUMOHAJIBHBbIC PAABI

Tema 8.1. Yucnoseie psiabl. CxogumMocTs U cymma psiga. Heodxoaumoe ycmo-
BUE cxoaumocTH. JlelictBus ¢ psigamu. CBOKWCTBA YMCIIOBBIX PSAAOB. 3HAKOMOJIOKH-
TeNbHbIE pAAbl. 'apMoHnueckuii psaa. [Ipu3Haku cpaBHEHUSI.

Metoasl UcciaenoBaHUus CXOAUMOCTH TOJIOKUTENBHBIX PANOB: NMpu3Haku Jla-
namb6epa, Kouu, uaterpansusbiii npusznak Komm.

Tema 8.2. 3nakouepenyromuecs psiabl. [Ipusnak JleiOnuma. AOcomoTHas U
YCJIOBHAsI CXOJUMOCTh 3HAKOTIEpeMEHHBIX psiioB. O000IeHHbIe Mpu3Haku Jamambe-
pa u Komm.

Tema 8.3. Crenennbie psipl U UX cBoiicTBa. Teopema Abens. MHTepBan u pa-
nuyc cxoaumoctd. JuddepeHurpoBaHue 1 UHTETPUPOBAHUE CTEIICHHBIX PSIOB.

Tema 8.4. Psanpl Telinopa u MakiopeHa. YcinoBue pazioxKUMOCTA (PYHKIUU B
psan Telinopa. Pa3znoxenue HekoTopbix QyHKuui B psag Teinopa. [Ipumenenue cre-
MIEHHBIX PSJAO0B B MIPUOIMKEHHBIX BBIUUCIICHUSIX.

TPETU CEMECTP
Pazgen 9. O0bikHOBeHHbIE MU epeHuATbHbIE YPABHCHUS

Tema 9.1. [Quddepenunansubie ypaBHEHUs TIEpBOro nopsinaka. Beenenue. 3a-
Ja4du, NpuBOAlMe K AU QepeHnaIbHbIM yYpaBHEHUSIM NepBoro nopsiaka. OcHoOB-
Hbl€ TOHATHSA OOBIKHOBEHHBIX AM(QPEpeHLnaNbHbIX ypaBHEHUN IMEPBOTO IMOPSJIKA.
ITocranoBka 3amaun Komm. Teopema cymecTBOBaHUS U €IMHCTBEHHOCTU PELICHUS.
OOmiee 1 yacTHOE pelIeHHs, OOLMH M YacTHBIM HMHTerpaibl. [ eomeTpuyeckuii
CMBICJI OOIIIeTr0 UHTErpara.

VYpaBHEHUs C pa3aensoOIUMUCI NEPEMEHHBIMH, OJHOPOAHBbIE AU(depeHu-
albHbIC YpABHEHUS, YPABHEHHMI B TIOJIHBIX AU depeHunanax.

Jlunelinble 1.y. MEpBOro MopslKa U ypaBHeHUs bepHyium. Pemenue nuHen-
HBIX YPaBHEHUW METOJAOM BapHUALMHU ITPOU3BOJBHONW MOCTOSHHOM, METOAOM IPOMU3-
BeAeHU bepHyu.

Tema 9.2. Jludgdepennuanpabie YpaBHEHHs BBICIITUX TOPSIKOB. DopMbI 3a-
nucu auddepeHuanb-HOr0 ypaBHeHus: N-ro nopsaka. O0miee U 4acTHOE perieHUs.
ITocranoBka 3amaun Komm, kpaeBou 3amaun. MIHTErpupoBanre METOIOM NOHUKEHUS
IOpsAAKA.

Tema 9.3. JIuneitapie ogHOpOIHBIE AU depeHITnaTbHBIC YPaBHEHUS N — TO TO-
psanka. OOmue CBOWCTBA PEIICHUN JIMHEWHBIX OJHOPOIHBIX Iu(QepeHIaTbHbIX
ypaBHeHUH N — ro nopsiaka. [Tonstue GyHgameHTanbHOM CUCTEMbl pEIICHUN JTUHEH-
HOTO OJIHOPOJIHOTO TU(DPEepeHIHATBHOTO YpaBHEHU N — ro MopsJiKa, €€ OCTPOSHHUE
JUISl YPAaBHEHHUI C MOCTOSTHHBIMH KO3 (ulmeHTaMu. XapaKTepUCTUYECKOE ypaBHe-
HUe. Bua 4acTHBIX pelieHui JIMHEHHOTO OJHOPOJHOr0 auddepeHInaibHOTO ypaB-
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HEHHUs N — ro Nops/ika B 3aBUCHMOCTH OT BHJa KOPHEH XapaKTEPUCTHUYECKOTO ypaB-
HEHUS.

Jluneiinpie HeOMHOPOIHBIE MU PepeHIInaTbHBIE YPaBHEHUS N — rO MOPSIIKA ¢
MOCTOSTHHBIMU KO3 duimentramu. Teopema o CTpyKType OOIIET0 pPElIeHUs TaKhX
ypaBHeHUH. MeTor mogdopa 4acTHOTO pemieHus (MeTox HeonmpeneaeHHbIX Kodhdu-
IIUEHTOB) JIJIsl Pa3JIMYHBIX CIICIUATIbHBIX BUJIOB IMPABOM YaCTH.

Jlunelinpie HEOMHOPOIHBIE MU (PEepeHIIMATEHBIE YPaBHEHUS BTOPOTO MOPSIKA.
Merton Bapranyi IpOU3BOJIbHBIX MOCTOSIHHBIX.

Tema 9.4. Kpaesic 3a1aun. 3anaun Ha COOCTBEHHBIC 3HAYCHUS.

Tema 9.5. Pemenue nuddepeHnanbHpIX YpaBHEHUN ¢ TIEPEMEHHBIMU KO3 (-
¢unuentamu uddepenuansHoe ypaBHeHue Ditiepa. [I[puMeHeHrne CTeneHHbIX ps-
JIOB K UHTETpUpoBaHuIo qudpepeHnanbHbIX YpaBHEHUH.

Tema 9.6. Cuctembl 0ObIKHOBEHHBIX MU (epeHnnanbHbIX ypaBHeHUH. Oc-
HOBHbIC TIOHATUS. HOpMasibHbIE CUCTEMBI TMHEHHBIX OJTHOPOJHBIX U HEOJHOPOIHBIX
nuddepeHManbHbIX ypaBHeHU. PerieHue JTuHEHHBIX OJHOPOJHBIX W HEOIHOPO/I-
HBIX CHCTEM OOBIKHOBEHHBIX AU EpEeHIINATBLHBIX YPaBHEHUN C MOCTOSIHHBIMU KO-
s pueHTamu.

Paznen 10. Teopust pyHKIUIT KOMIUIEKCHO NepeMEHHOMI

Tema 10.1. DyHKIHA KOMITIEKCHOTO ITepeMeHHoTO. [IpencraBnenne GyHKIum
KOMILJIEKCHOT'O TIEPEMEHHOTO KaK OTOOpaXeHUs! IIIOCKUX MHOKeCTB. OCHOBHBIE 3J1€-
MEHTapHble (PYHKIHHM KOMIUJIEKCHOTO MEPEMEHHOIO0, OTIMYUTENIbHbIE CBONCTBA Ha
KOMIIJIEKCHOM IIJIOCKOCTH.

Tema 10.2. Ilpenen u HeNpepbIBHOCTh (PYHKIIMU KOMILJIEKCHOTO IEPEMEHHO-
ro. [ludpdepenunpyemocts. YcnoBus Komm - Pumana.

Tema 10.3. Huterpan ot ¢GyHKIMH KOMIUIEKCHOTO TEPEMEHHOTO. 3aBUCH-
MOCTh OT IyTH UHTerpupoBanus. HWuTerpansl oT aHanuTrdeckux Qynkiuii. Teope-
Mbl Kot 17151 0THOCBSI3HOM 00J1aCTH U JIJIsl CIIOAKHOTO KOHTYpa. MuTerpanbHas op-
myna Ko, MHTErpanbHoe npeactaBieHue Npou3BOJHON OT aHATUTUYECKON (PyHK-
117078

Tema 10.4. ®yHKIMOHANBHBIC PSABI, CTETICHHBIC PSAIABI UISI PYHKIIMH KOM-
MJIeKCHOro nepemeHHoro. Teopema AOens. Psaawl Teinopa u Jlopana. O6nacts cxo-
JUMOCTH PSJIOB B KOMIUIEKCHOM MIOCKOCTH. Hyin U 0coOble TOUKM aHaTUTHYECKOM
(GyHKIMH, UX KIacCU(pUKAIIHSL.

Tema 10.5. Teopusi BeIUETOB, OCHOBHAasl TeopeMa O BblYeTax. Bwruncinenue
BBIUETOB OTHOCHUTEIBHO OCOOBIX TOUYEK. BbIuMcIeHNEe KOHTYPHBIX MHTETPAJIOB C
ITOMOILIBIO BBIYETOB.

Tema 10.6. Omnepaumonnoe wucunciieHre. OnpenencHue mpeodOpa3zoBaHUS
Jlarumaca. [lonsitne opuruHana u u3obpaxenus. CpoiicTBa npeobpazoBanwus Jlamma-
ca. Tabnuma n300pakeHnii FIeMEHTAPHBIX (QYHKITUN.

O6patHoe npeoOpazoBanue Jlamtaca. ®opmyna Memnuna. Paznoxenue paiu-
OHAJIbHOM JpoOu Ha mpocrteidmue. OnepalMoHHbId MeToA peueHus auddepeHin-
aJIbHBIX YPaBHEHUN.



5. Oﬁpa3OBaTeHbele TEXHOJJOTHH, IPUMEHACMBIC IIPH OCBOCHHUHU JTUCIHUIIINHBI

MeTonuka npernoaaBaHus AUCIUIUIMHBI «MaTeMaTnkay U pean3aius KoMIie-
TEHTHOCTHOTO TIOJIX0/Ia B M3JIOKEHUHW W BOCIIPUSATHN MaTepuaja MpeayCMaTpUBaIOT
WCITOJIB30BAaHUE CICAYIOMNX aKTHBHBIX W MHTEPAKTUBHBIX (DOPM TIPOBENCHUS TPYTI-
MOBBIX, MHAUBUAYATbHBIX, Ay JUTOPHBIX 3aHSATUH B COYCTAHUM C BHEAYJAUTOPHOU pa-
00TO# C 1eTBI0 (POPMUPOBAHUS U PA3BUTHUS MPOPECCUOHAITHHBIX HABBIKOB 00ydaro-
IIAXCS:

— 3allUTa U WHIAUBUAyaTbHOE OOCYKIEHUE BBIMOIHIEMBIX 3TallOB PacyeTHO-
rpaduyecKux padorT ;

- TPHBJICYCHHE TYUIINX CTYJCHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIIHX.

— MOJATOTOBKA, MPEACTaBIeHUEe U 00CYKIEHUE TIPE3CHTAINNA Ha CEMHHAPCKUX
3aHATUSX;

— OpraHu3alys U MPOBEJACHUE TEKYIIETO KOHTPOJIS 3HAHUHA CTYACHTOB B (hopMe
0JIaHKOBOT'O TECTHPOBAHUS;

— MIPOBEICHNE MHTEPAKTUBHBIX 3aHATHHA 1O MPOIEAYPE MOATOTOBKHA K MHTEP-
HET-TECTHPOBAHMUIO Ha caiiTax: i-exam.ru, fepo.ru;

— WCIOJIb30BAHUE WHTEPAKTUBHBIX (DOPM TEKYIIETO KOHTPOJSA B GopMe ayau-
TOPHOTO U BHEAYTUTOPHOTO HHTEPHET-TECTUPOBAHNS;

WUTOTOBBIN KOHTPOJIb COCTOUT B YCTHOM 9K3aMEHE 0 MaTEMAaTHKE C YICTOM PE3yJib-
TaTOB BBITIOJIHEHUS CAMOCTOSITEILHBIX pa0oT.

VY enbHBIA BeC 3aHATHH, TPOBOJUMBIX B MHTEPAKTUBHBIX (DOpMax, OIpesesieH
TJIaBHOM II€JIbI0 00pa30BaTEIbHON MPOTPAMMBbI, OCOOEHHOCTHIO KOHTHHIE€HTa 00Y-
YaIOUUXCs U COJEPKaHUEM JTUCIHUIUIMHBI «BpICIIas MaTeMaTHka» ¥ B IEJIOM IIO
mucruiuinie coctaBisieT 50% aynuTOpHBIX 3aHSATHH. 3aHATHS  JIEKIIMOHHOTO
tumna coctaBisioT 50 % oT oObeMa ayTUTOPHBIX 3aHSITHMA.

6. OueHOYHBIE CpeacTBa VI TEKYIEro KOHTPOJIS YCIeBaeMOCTH, IIPOMEKYTOY-
HOM ATTECTALMM IO MTOraM OCBOCHUS JUCUMILVIMHBI M y4eOHO-METOAMYECKOe
o0ecreyeHre CaMOCTOATEILHON PadoThI CTYICHTOB

B npouecce o0ydeHus Ha MEepBOM U BTOPOM Kypcax HCIOJIb3YIOTCS CIIETyIO-
1ye OIEeHOYHbIE ()OPMBI CAMOCTOSITEILHON PabOTHI CTYACHTOB, OIICHOYHBIEC CPEJICTBA
TEKYLLIEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHBIX ATTECTALIUM:

B IIEPBOM ceMecTpe
- TPH pacyeTHO-rpadpuueckne padoThl.

PacueTrHo-rpaduueckas padora Nel mo JinHeiHOH M BEKTOPHOM aJjiredpe U aHa-
JUTH4YEeCKOo# reomerpuu. Kpatkoe copepxanue u 3Tambl pacueTHO-Tpaduueckon
pabOTHI:

Ilepsoiu sman.

Pelenue cucteM NMHEMHBIX anredpandeckux ypaBHeHui metonamu ["aycca, Kpame-
pa ¥ 0OpaTHON MaTPUIIBI.

Bmopoii sman.



BexTopsl, nelictBus Haa BekTopamu. CKaJasipHOE, BEKTOPHOE, CMEIIaHHOE IPOU3Be-
JIEHUSI BEKTOPOB.

PacueTrHo-rpaguueckasi padora Ne2 nmo nmpegesamM 4ucJI0BbIX MOCTEA0BATEIbHO-
credl M PyHKI M.

Kpatkoe coaepxanue u 3Tansl pacueTHO-TpaduuecKor paboThI:
[Ipenen 4ncnoOBOM MOCHENOBATENBHOCTH.
[Ipenen pyHkIMM.

PacueTrHo-rpajduyeckasi padora Ne3 mo mareMaTu4ecKOMY aHAJIM3Y.
Kpatkoe copeprxanue u 3Tanbl pacueTHO-Tpaduueckoi padboThI:
UccnenoBanrie GyHKIIMU HA HEMPEPHIBHOCTD.

Boruucienue npou3BOIHBIX (PYHKIIUH.

UccnenoBanue GyHKIUHU, TOCTPOCHUE TPauKOB.

Bo BTOpOM cemecTpe

- TpH pacyeTHO-rpaduyeckre padoThl.

PacuerHo-rpaguueckas padora Ne 4 no pyHKUMAM HECKOJbKHX IIePeMEHHBIX.
Kpartkoe conepskanue pacueTHO-rpaduuecKoil pabOThI:

@yHKIMHU HECKOJIBKUX NEpeMEHHBIX. YacTHbIe Tpon3BoaHbIE. [[pon3BOIHEIE OT
CIOXHBIX (pyHKIMHI. [Ipon3BoHAs [TO HATIPABICHUIO U TPAAUEHT. DKCTPEMYM (PYyHK-
LMY ABYX MEPEMEHHBIX.

PacuerHo-rpajguueckasi padora Ne S 1o MHTErpaJbHOMY UCYHUCJICHUIO.

Kpatkoe copeprxanue u 3Tanbl pacueTHO-Tpaduueckor paboThI:

llepgviii sman:

Metonabl HHTErpUPOBaHKs. Brluncienne HeonpeAEIEHHBIX NUHTETPAJIOB.

Bmopou sman:

[Tpunoxenus onpeneaeHHbIX HHTErpajoB. MccienqoBanue cCXoquMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacueTrHo-rpaduyeckass padora Ne 6 mo psgam.

Kpatkoe coaepxanue u 3Tansl pacueTHO-TpaduuecKkor paboThI:

llepsoiu sman:

HccnepoBanue cXOAMMOCTH YUCIIOBBIX PSAJIOB.

Bmopoti sman:

HccnenoBanue cXOAMMOCTH CTENIEHHBIX PA0B. Paznoxkenne pyHKIMI B CTENEHHBIE

PABL.

B Tperhem cemecTpe
- IBe pacyeTHO-rpaduyeckune padboThbl.

PacueTrHo-rpaguueckas padora Ne 7 no nuddepeHuuaibHbIM YPABHEHUSIM.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:
Mertonp! pemennii qudepeHnmanbHbIX ypaBHEHUH pa3IMdyHOTO TUTIA.
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PacueTrHo-rpaduyeckasi padora Ne 8 mo reopun GyHKIMA KOMIJIEKCHOH Tepe-
MEHHOM.

Kpartkoe conepskanue pacueTHO-rpaduuecKoil pabOThI:

JleificTBUS HaJT KOMIUIEKCHBIMH YHCIIAMH, dJIEMEHTapHBIC (PYHKITUH KOMIUICKCHOMU T1e-
PEMEHHOM, BBIYMCICHWE KOHTYPHBIX HWHTETPAJioB, pemeHue audQepeHnmaibHbIX
YpaBHEHUH OMEPAIMOHHBIM METOJIOM.

OlLleHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCH M 3ajaHusi B ¢opMe OJIAHKOBOTO TECTUPOBAHMS JJISI KOHTPOJIS
OCBOECHHS 00yYarOIUMHUCS pa3/eoB JUCHUILINHGI, TpueM PT'P.

OO6pa3npl TeCTOBBIX 3ajaHuid, 3aganuii PI'P, KOHTpOJbHBIX BOMPOCOB M 3aja-
HUH JIJIS1 IPOBEICHUS TEKYILET0 KOHTPOJIS, SK3aMEHAIIMOHHBIX OUJICTOB IIPUBEICHBI B
[Tpunoxenun 2.

6.1. (I)OH)I OICHOYHBIX CPCACTB AJI NIPOBCACHUA HpOMe)I(yTOqHOﬁ
aTreCcrTalnmmu Oﬁy‘lalOl]_[l/IXCﬂ mo AuCumIlJinHue «MaTteMaTukKa»

6.1.1. IlepedyeHb KOMITIETCHIIMI ¢ YKa3aHUEM ATArOB UX (DOPMHUPOBAHUSI B TIPOIECCE
OCBOEHHMSI 00pa30BaTEIbHON MPOTrPaAMMBI.
B pe3ynbpTaTe 0CBOCHUS TUCUUILIUHBI (POPMUPYIOTCS CIEIYIOIUE KOMIIETEHIIUN

Kopg B pe3yabTarte ocBoeHHs 00pa30BaTeIbHOI MPOrpaMMbI 00y-
KomMnerennun YJalNIHHCA T0JIKeH 00,1a1aTh
OIlK-1 Croco0eH CTaBUTH U peliaTh MHKCHCPHBIC U HAYYHO-TCXHUYCCKUC 3a/la4U B

cdepe cBoeil npodeccuoHaNbHON AESITETbHOCTH U HOBBIX MEXIUCLUHUIIIMHAP-
HBIX HaIlpaBJIEHUH C MCIOJIb30BaHUEM €CTECTBEHHOHAYUYHBIX, MaTeMaTHye-
CKHUX U TEXHOJIOINYECKHUX MOI[CJ'ICﬁ

B npouecce ocBoeHus: 06pa3zoBaTeNbHOW NPOrpaMMbl JaHHbIE KOMIIETEHLIUH, B
TOM YHCJIE UX OTAEJbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAIHO B XOJE€ OCBOCHUSA
o0y4arouMMuUCs TUCUUIUIMH (MOAYJIEH), TPaKTUK B COOTBETCTBUU C yUYEOHBIM ILjia-
HOM M KaJeHJapHbIM rpadukoM y4eOHOro mnpoiiecca.

6.1.2. Onucanue nokasaresieil 1 KpUTEpUeB OLEHMBAHNUS KOMIETEHIIUI,
(popMuUpYeMBIX 10 HTOTaM OCBOEHUSI IUCUMUIJIMHBI, ONMCAHNE HIKAJ OLleHNBA-
HUsL

[Toka3areneM OIleHMBAHWS KOMIIETEHIIMA HA Pa3IMUHBIX dTamax ux (GopMHUPO-
BaHMSI SIBJICTCS JOCTIKEHUE 00YUYAIOIIMMHUCS TJIAHUPYEMBIX PE3yJIbTaTOB O0yUCHUS
MO TUCLUIIIMHE.

OIIK-1 CnocoGeH cTaBuUTh M pelllaTh HHKeHEPHble U HAYYHO-TeXHMYeckHe 3a1a4u B cdepe cBoeil nmpo-
(heccuoHAIBLHON JeATEJBHOCTH M HOBBLIX MEKIUCUHHMIUIMHAPHBIX HANPABJIEHHH € MCIOJb30BAaHUEM ecTe-

CTBCHHOHAYYHBIX, MATCMATUICCKUX U TEXHOJOTHYCCKUX MOlIeﬂeﬁ

3HATD:
METOIbI JIMHEN-

OO6yuarommiics
MOHCTpHUPYET

Ac-
noJ-

OO0yJarommiics: 1eMOH-
CTPUPYET HEMOIHOE CO-

OO6yuarommiics
JEMOHCTPHUPYET

OO6yuarommiics
JE€MOHCTPHUPYET
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HOM U BEKTOp-
HO  anreOpsl,
MaTemaruye-
CKOro aHaJu3a,
teopun nudde-
PEHITUATBHBIX
ypaBHEHUH,
Teopun  (yHK-
A KOMILJIEKC-
HOTO TIEpEeMEH-
HOTO W oOmepa-

HOE€ OTCYTCTBHE WIIH
HEJ0CTaTOYHOE  CO-
OTBETCTBUE 3HAHUU
KOHTPOJIMPYEMBIX
paszienoB maTemaTH-
KH:

He criocoOeH apry-
MEHTUPOBAHHO U I10-
CJIEI0BATEIbHO U3-
Jjaratb MaTepua,
HEIMPaBUIIBHO OTBE-

OTBETCTBHE 3HAHHUU MPO-
rpaMmme,

JIOITYCKAIOTCSI OIIMOKH,
IIPOSIBIISIETCS HEOCTA-
TOYHOE, IOBEPXHOCTHOE
3HaHUE TEOPUH, CYTU Me-
TO/0B. J{71s1 momyueHus
MPaBUIILHOTO OTBETA TPe-
OyI0TCS yTOUYHSIONINE BO-
MIPOCHL.

JOCTaTOYHO
riy0Ookue 3HAHUA
KOHTPOJIUPYEMBIX

pasneioB  IUCLUILIN-
Hbl, OTBEYAeT Ha BCE
BOIIPOCHI, B TOM 4YHMC-
J€ JOTOJHUTEIIbHBIE.
B 10 xe Bpemsa mpu
OTBETE JIOITyCKaeT
HECYILIECTBEHHBIE I10-
I'PEUIHOCTH WIH JIAeT

MIOJIHOE COOT-
BETCTBHE 3Ha-
HUM porpamme
JUCIUTUTUHBI,
JIOTUYHO U ap-
T'YMEHTHUPOBAH-
HO OTBEYAeT Ha
BC€ BOIIPOCHI, B
TOM YHUCIIE J10-
MIOJIHUTEJIbHBIE,
MTOKAa3bIBAET BbI-

LIMOHHOIO  HC- | YaeT Ha JOIOIHU- HEJOCTAaTOYHO  TIOJI- | COKHIA YPOBEHB
YUCJIEHHS B | TEJIbHBIC BOIPOCHI HBIE OTBETEHI. TEOPETUYECCKOU
o0BemMe, I0CTa- | WM 3aTPyAHSIETCS C ITOJITOTOBKH.
TOYHOM JUIS | OTBETOM.

MOJICTTUPOBAHUS

HPHKJIaTHBIX

3a71a4

YMeTh: OO6yuaromuiics mo- OOGy4aromuiics: 1eMOH- OOyyaromuiics ae- OOyyvarommiics
IPUMEHATh Ma- | Ka3bIBaeT HEJI0CTa- CTPUPYET HEOJIHOE CO- MOHCTPHUPYET Ya- JEMOHCTPHUPYET
TEMaTHYEeCKHA | TOYHOE YMEHUE OTBETCTBHE CJICTYFOIIHX CTUYHOE COOTBET- yMEHHE MprUMe-
amrmapar, Teope- | IPUMEHSTh TCOPHUIO K | YMECHHUM: pElICHUE 3a/1a4, | CTBUE CICIYIOIIUX HATH TCOPHIO K
TUYECKUE, pac- | PEIICHUIO Mpejiara- | yMEHHE MOJIb30BaThCS Be- | YMCHHA: MPUMEHATh | PEHICHHIO TPe/I-
YEeTHbIE M OKC- | €MBIX 33j1a4, IOMyC- | POSTHOCTHO- TEOPETUYECKHE Me- JlaraeMbIX 3aj1a4,
MIEPUMEHTAJTb- KaeT rpyOble OMMOKY | CTATUCTUICCKUMH METO- | TOJIBI K PEIICHHIO 32~ | TIPAaBUILHO

HBIE METOJIbI | TIPU PEIICHHUH 3a7a4 | AaMH. B pemeHnn 3a1a4 | 1a4. YMEHUS OCBOC- | CTPOMTH pellie-
WCCJICJIOBAHMMA, | WJIM BOOOIIE perie- MOTYT COCPIKATHCS TPY- | HBI, HO JIOIYCKAIOTCS | HUS MaTeMAaTH-
METOJBl ~ MaTe- | HUsS 337a4 OTCYT- Oble OIINOKH, MPOSIBIISIET- | HE3HAYUTEIbHBIC YECKHUX 3aJ1a4.
MaTHYECKOTO U | CTBYIOT, HEMIPABUJIb- | CS HEIOCTATOYHOE YMe- OImMOKH, HETOYHO- CB00OOJIHO oI1€-
KOMIIBIOTEPHO- | HO OTBEYAEeT Ha JI0- HUE TIPUMEHSTh TEOPHUIO K | CTH, 3aTPyAHECHHUS pupyeT npuo0-
O  MOJIEIHPO- | MIOJTHUTEIHHBIC BO- PEIICHUIO MPpeIaraeMbIX | MPU PEIICHUH 3a/1a4, | PETCHHBIMU
BaHUs [UIsl pe- | MPOCHI, CBA3aHHBIC C | 3ajad. HE BIIMSIOINIKE Ha YMEHUSIMU,

HICHUS pu-
KJIaJHBbIX 3aJad4,

M3YyYaBIIUMUCS B
Kypce MeToJlaMHu 1

001IHiA XO/1 peIIeHUSI.

MMPUMCHSCT UX B
CUTyallusIX I10-

BO3HHUKAIOIINX B | MOACTISIMH WJIH 3a- BBIIICHHON
xoze  mpodec- | TpyIHSAETCS C OTBe- CJIO’KHOCTH.
CHOHAJIBHOU Jie- | TOM.

ATEIBHOCTH

® BJIaJIeTh: OOyuarommuiics He OO0yuatomiuiics Biajgeer OOyuatomuiics B OOyuaromumiics
Ha OCHOBE M3Yy- | BJIaJI€ET UIIU B CO- MaTeMaTHYECKUMHU METO- | TIOJTHOM 00beME Blla- | B IIOJIHOM O0be-
YEHHBIX MarTe- | BEPUICHHO HEJAOCTa- | JaMH B HEMOJIHOM 00be- | JIeeT CHOCOOHOCTRIO | M€ BJIAJIEET CIIO-
MaTHYECKUX TOYHOW CTETIEHU Me, JIOMyCKAIOTCS 3HAYH- | IPOBOJUTH TEOPETU- | COOHOCTBIO TPO-
METOZOB M MO- | BJIaJICET HABBIKAMU TEJIbHBIE OLTUOKH, IPOSIB- | YECKHUE U IKCIIEPH- BOJIUTH TE€Ope-
neneil  crnoco0- | IPUMEHEHHUs Teope- | JISIeTCS HEIOCTaTOYHOCTh | MEHTAJbHBIC HAY4- TUYECKHE U IKC-
HOCTBIO IIPOBO- | THYECKOI'O anmnapara | BJIaJICHUS MaTeMaTHye- HbIE HCCIIeI0OBaHUS NEepPUMEHTAIIb-
JUTh  TEOPETU- | M PA3IMYHBIX MaTe- | CKOW TeXHMKOM, UCHBITBI- | MO MOUCKY U POBEP- | HBIE HAYYHBIE
YeCKME€ M DKC- | MATHYECKHX METO- BaeT 3HAYUTEIIbHBIE 3a- K€ HOBBIX UjIeH Cco- UCCIIEIOBaHUS
IEpUMEHTab- | JIOB K PELICHUIO 3a- | TPYJHEHUs IpH NpHUMe- BEPIICHCTBOBAHUS 10 TIOUCKY H
Hble  Hay4HbIC | Jad. HEHHMU HaBBIKOB B HOBBIX | Ha3€MHBIX TPaHC- MIPOBEPKE HOBBIX
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UCCIICIOBAHHMS
Mo TMOWCKYy U
NpoOBEpKEe  HO-
BBIX HJEH CO-
BEPIICHCTBOBA-
HUS HA3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTHYe-
CKUX  CPEICTB
i 3¢dexTus-
HOTO  peIICHUs
npoOjeM, BO3-
HUKAIONIUX B
npodeccuo-
HaJbHOM o00Ja-
CTH

CUTyalusiax.

MOPTHO-
TEXHOJOTUIECKUX
CPEJICTB, UX TEXHOJIO-
THYeCKOro 00opy10-
BaHMsI, HO JIOIyCKa-
I0TCSI He3HAYHUTEIIb-
HbIE OIUOKH, HETOY-
HOCTH, 3aTPYAHCHHS
[P PEIICHUN He-
CTaHJapTHBIX 33J1a4,
HE BJIMSIOIHME HA
OOIIMIA X0 PEeIICHHS.

WJIel COBEPIIICH-
CTBOBAHU
Ha3eMHBIX
TPaHCIOPTHO-
TEXHOJIOTUYE-
CKHUX CPE/ICTB,
UX TEXHOJIOTH-
4eCcKOro 000py-
JOBaHUSI.

[Mxana OLCHHUBAHUA PC3YJILTATOB HpOMG)KYTO‘lHOﬁ aTTEeCTAllU U €€ OIIMCAHUE:

DopMa NPOMEKYTOUYHOM aTTECTAUMM: IK3AMEH

HpOMC}KYTOLIHaSI arrecranusa o6yqafoumxc;1 B (bopMe 9K3aMCHa IMPOBOJAHUTCA
IO pCe3yJjibTaTaM BBIIIOJIHCHHA BCCX BHIAOB yq€6HOﬁ pa6OTI>I, npcaAyCMOTPCHHBIX
yLIe6HBIM IINITaHOM IIO HaHHOﬁ JUCHUILIMHE, IIPH 3TOM YUYHUTBIBAIOTCA PC3YyJIbTAThI TC-
KyHmiero KOHTPOJIA YCIIEBACMOCTH B TCUCHUEC CEMCCTPaA. OHeHKa CTCIICHU JOCTHKCHUA
O6y‘-IaIOHII/IMI/IC$I IIaHUPYEMBIX PC3YJIbTATOB O6y‘-IeHI/ISI Mo JMCHUIINIIMHE ITPOBOJIUTCA
npernoaaBaTciicM, BEAYIIUM 3aHATHUA 110 JUCHUIINIMHEC METOAOM 3KCH€pTHOfI OLICHKH.
ITo utoram HpOMC)KyTO‘lHOfI aTTECTalluU 110 JUCHHUIIIIMHE BBICTABIISICTCA OLICHKA «OT-

JIUIHO», «XOpOoII0», KYJOBJICTBOPUTCIBbHO» UIIN «KHCYOOBJICTBOPHUTCIILHOY.

I[IIkajaa oueHNBaHUSA

Onucanue

OTJIUYHO

BelrmonHeHs! Bce 00si3aTe/ibHbIE YCJI0BHUSI MOATOTOB-
KH CTyJeHTa K MPOMEKYTOYHON AaTTeCTALUM,
IIPEAYCMOTPEHHBIE TPOrpaMMON THUCHMIUIMHBL, CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI,
HABBIKOB IOKa3aTesiiM, NPUBEACHHBIM B TaOIHIAX,
omnepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMHU,
HaBBIKAMU, MPUMEHSET UX B CUTyalMSX MOBBIIICHHON
cioxHOCTH. [Ipu 3TOM MOTryT OBITH TOMYIIEHBI HE3HA-
YUTEJIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYIHEHUS TPHU
MEPEHOCE 3HAHUM M YMEHUM Ha HOBBIE, HECTaHIAPT-
HBIC 337]a4U.

Xopouo

Brinonxensl Bce 00s13aTeIbHbIE yciaoBud nmoaroroB-
KH CTyJdeHTa K HpOMe)KYTO‘IHOﬁ aTTeCTallum,

13



MIPEAYCMOTPEHHBIE TPOrpaMMON TUCHMIUIMHBL. CTy-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMN, YMEHUU,
HABBIKOB IIOKa3aTesisiM, MPUBEIACHHBIM B TaOJIMIIAX,
OTepUpyeT TPUOOPETCHHBIMU 3HAHUSMH, YMCHUSIMH,
HaBbIKaMU. B TO e BpeMs Mpu OTBETE JOMYCKAET He-
CYILIECTBEHHbIE TIOTPEIIHOCTH, 33Ja4d PElIaeT ¢ HeJlo-
YeTaMHU, HE BIUSIOIIMMH Ha OOUIUNA X0 PEUICHUS.

BrinonHeHb! Bce 00s13aTe/ibHbIE YCJIOBUSI MOATOTOB-
KH CTyJeHTa K MNPOMEKYTOYHON AaTTeCTALUM,
MPEAYyCMOTPEHHBIE TpPOrpaMMoN TUCHMIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI,
HaBBIKOB TIOKa3aTesiM, MPUBEICHHBIM B TaOJUIAX,
omnepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMHU,
VY noBneTBopuTeIbHO | HaBbIKaMu. HO moka3bpiBaeT HErayOOKHe 3HAHUS, TPHU
OTBETE HE JOIMYCKAeT IPpyOBIX OLIUOOK WU MPOTHUBO-
peunii, onHako B (GOPMYJIUPOBAHHH OTBETa OTCYT-
CTBYET JIOJDKHAsl CBSI3b MEX]Y aHAJINU30M, apryMEHTa-
LHMEN W BBIBOJAMH, B PEIICHUU 337a4 MOTLYT COJEp-
XKaTbCs rpyObie omMOKu. J[Jis moyyeHus: mpaBUiIbHO-
ro OTBeTa TPeOyIOTCS YTOUHSIOIINE BOIPOCHI.

He BbInosiHeHBI 00si3aTeJIbHbIE YCJIOBUS MOATOTOB-
KH CTyJeHTa K MPOMEKYTOYHOW AaTTecTaluu,
MPEeAYyCMOTPEHHBIE TMporpamMMon mucuuiuimasl, WMJIN
CTYJICHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HA-
HeynoBiaeTBopuTeabHO | HUM, YMEHHMM, HAaBBIKOB IIPUBCICHHBIM B TaOJHIIAX,
JIONTYCKAIOTCS 3HAYUTEIbHBIC OIMUOKH, MPOSBISETCS
OTCYTCTBUE 3HAHUW, YMEHHI, HABBIKOB IO POy IOKa-
3aTeJen, CTYJICHT UCIBITHIBAET 3HAUYUTEIIBHBIE 3aTPY/I-
HEHMS MIPU ONIEPUPOBAHUN 3HAHUSMHU U YMEHUSAMU.

@oHIbI OLICHOYHBIX CPEACTB MPeACTABJICHbI B MPUJIOKEHUN 2 K padouei
nporpamme

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE o0ecneuyeHre JUCHUIINHbI

a) OCHOBHAas JiUTeparypa:

1. boromornos, H. B. Maremaruka : yue6uuk ays By3os / H. B. boromonos, I1. 1.
Cawmoiinenko. — 5-e¢ u3x., mepepad. u mporn. — Mocksa : M3narensctBo FOpaiiT,
2020. — 401 c. — (Beicmee oopazoBanme). — ISBN 978-5-534-07001-9.

URL.: https://urait.ru/bcode/449938

AOIIOJTHUTECIbHAA JIUTEpaTypa:
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1. TIuckynos H. C. luddepenuuanbHoe U UHTErpaJbHOE UCUUCICHUS AJI BTY-
30B. B 2-x Tomax. M.: Uuterpan - [Ipecc, 2009. 180 k3.

2. MunocueB B.b., Maptemenko A.U., Jlaxosckuit B.A., 3yoxoB B.I'. Kypc
BBICIIIEH MaTeMaTuku: YdyeOHoe mocobOue. Yacte 1.M.: MI'MY, 2007; YacTts
2.M.. MI'my, 2007. Yacrs 3. M.. MINUY, 2011. 400 »5ks3.
https://e.lanbook.com/

3. Kypc nekumii mo JAuHEHHON anreOpe W aHATUTHUYECKONW reOMETpuu: ydeOHOoe
nocobue. // Kynpssues b.}O., Matsam B.U., Ilokazees B.B., YUepkecona I'.B..
M.: MI'TY «MAMMN», 20009.
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog. 3siekTpoHHbIii pe-
cype.

4. Marematnueckuil ananus. Teopust npenenoB u qudepeHnnanbHOe UcYUcIie-
HUE: OCHOBHBIC IOJIOKEHUSI TEOPUHU, METOJUYECKHE YKa3aHUSd U BapUaHTHI
pacuetHo-Tpaduyeckux padot // boxynoB M.A., boponuna C.U., KopoTkoBa
H.H., TkaueHko O.1. M.: MI'TY «MAMW», 20009.
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog. OnexrpoHHBI pe-
cype.

5. Koran E.A. O0bikHOBeHHBIE TU(DPEpEeHIINATBHBIE YPABHEHHS U ONIEPALIMOHHOE
vcuuciieHne. Y4eOHoe mocodue no aucuuiuinie «MaremaTukay Jjisl CTyIeH-
TOB Bcex cnenuanbHocTe. M. 2006. 693 k3.

6. Koran E.A., XKyxoBa I'.C. Teopusi ¢byHKIMI KOMIUIEKCHOW MEPEMEHHON U
omeparmoHHOe UcUKucieHue:. yueonoe nocooue. M. 2019. 180 c. 100 »xk3.

7. Koran E.A. DneMeHTBI Teopun BEPOATHOCTEH U MATEMATUYECKON CTAaTUCTUKH.
VYyebHoe nocobue no AucCHUIUIMHE «MaTemaTuka» i CTYJIEHTOB, 00ydaro-
MIUXCS TI0 CHEIUATBHOCTH «ABTOMOOMIIE- U TpakTopocTpoenue. M. 2007. 423
IK3.

B) IPOrpaMMHOe o0ecnevYeHne 1 MHTePHEeT-PeCcypcehl:

[IporpammHuoe oOecrieueHue He TPEAYCMOTPEHO.

NHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJUYECKUE MaTephayibl B DJIEK-
TPOHHOM BHUE, NPEICTaBICHHBIC Ha caliTe Mospolytech.ru B pasnene: «llentp ma-
TemMatudeckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHTbl KOHTPOJIBHBIX 33/IaHUM MO AMCIUILIMHE MPEJCTaBICHbl HAa CalTax:
http://i-exam.ru, http:// fepo.ru.

[Tonesnple yueOHO-METOAMYECKHE U MH(POPMAIMOHHBIE MaTepHajbl MPEICTaB-
JICHBI Ha capTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuennr pecypcoB WH(OOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON cetn «UH-
TEPHET» ISl OCBOCHUS JUCHMUIUINHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

NHTepHeT-pecypchl BKIIIOYAIOT YU4eOHO-METOAUYECKUE MaTepualbl, IPEACTaB-
JIGHHbIE Ha CcalTe »JJIEeKTPOHHO-OMOIMoTeyHo cucrtembl HM3narenbctBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests higher math.html TecTs! 110 BeICIIIEH MaTeEMaTHKE.

15


http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
http://i-exam.ru/
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
https://e.lanbook.com/
http://function-x.ru/tests_higher_math.html

http://pmims.000webhostapp.com/xbookM0018/index.html Bupeokypc u TecThl 1O
TEOPUHU BEPOSATHOCTEN U MATEMATUYECKOU CTATUCTHUKE.

8. MaTepHaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUIIIMHBI

MarepuanbHO — TexHHUYEeCKass 0a3a yHUBEpcHUTETa 00eCIeunBaeT MPOBEACHUE BCEX
BHUJIOB 3aHATUM, TPETyCMOTPEHHBIX yUY€OHBIM IJIAHOM U COOTBETCTBYET JICUCTBYIO-
UM CaHUTAPHBIM U TPOTHUBOTIOKAPHBIM TPAaBUJIAM H HOPMaM.

Jliist ipoBeieHNs Y4eOHBIX 3aHATUN UCTIOIB3YIOTCS:

- JICKITMOHHBIE ayJUTOPHH U ayTUTOPUU JJIS TIPOBEACHUS MPAKTUICCKUX 3aHATUHU, B
TOM YHCJIE, OCHAIICHHBIE MYJIbTUMEANIMHBIM 000pyA0BaHNUEM IS TIPOBEACHUS QY IH-
TOPHBIX 3aHATUH (ITPOEKTOP, HOYTOYK, MUKPOGOH U T.1.);

- 17151 pabOoTHI CO CHEIMATU3UPOBAHHBIM MIPOTPAMMHBIM O00ECTICUeHHEM BO BpeMsl WH-
TEPAKTUBHBIX MPAKTUICCKUX 3aHATUNA WUMEIOTCS KOMITBIOTEPHBIE KJIacChl YHUBEPCH-
TeTa.

9. MeToan4yecKue peKOMEHIAUMH VIS CAMOCTOATEIbHOI padoThI CTYACHTOB

Pa3zges: 3JjieMeHTHI JIMHEHOM aaredpbl

Matpuus! 1 onpeneaurenu. [Ipexae Bcero, CTyJ€HT AOHKEH MOHATD, YTO
MaTpHulia — 3TO TabyuLa Yuces (MpUIeM 3Ta TabIHIla MOKET UMETh OJMHAKOBOE YHC-
JIO CTPOK U CTOJIOLIOB, @ MOXKET OBITh U MPSIMOYTOJIbHOM), @ ONIPEIEIUTENb- 3TO YUC-
JI0, 3allMChIBAEMOE B BUJIE KBAJPAaTHOM TAaOJIULIbI, TO €CTh ONPEAEIUTENN CYIIECTBY-
I0T TOJIBKO Y KBaJPATHBIX MATPULL.

Crnenyer oOpaTuTh 0c000€ BHUMAHHUE Ha ONEPALUI0 YMHOKEHUS MPSIMOYTOJIb-
HBIX MAaTPUL U MTOHATh, KAKUM I10Iy4YaeTcs MOPSII0K MaTpULbl — ITpousBeaeHus. Oco-
OEHHOCTh MATPHIl TAaKK€ COCTOUT B TOM, YTO IPOU3BEAECHUE MATPHUI] HE MEPECTAHO-
BOYHO, TO €cTh AB=# BA. CnemyeT o0s13aTelIbHO YOEAUTHCS B 3TOM, PEIIUB COOTBET-
CTBYIOLIUE 3a]]a4H.

BaxxHbIM siBIIeTCsl MOHATHE 0OpaTHOM Marpulbl. Hamo 3HaTh yciaoBue cyiie-
CTBOBaHHSA OOpaTHOM MAaTpHUIbl U aIrOpUTM ee moctpoeHus. Ilocie ee BruncIeHUs
L[EJIECO00pa3HO JieNaTh MPOBEPKY MPABUIBHOCTH PEILICHUS, BBIIIOJHUB OIEPALUIO
YMHOXKEHUsT A'A=E (J0OJDKHA MOJyYUTHCS SAMHUYIHASI MATPUIIA).

[Tpu n3ydyeHuu onpeaenuTesneld HalI0 YETKO YCBOUTH MOHATHS MUHOpA, ajire0-
PandeCcKOro JONOJIHEHHs, 3HAaThb MHOTOYMCIICHHBIE CBOWCTBa onpexnenutens. s
OCBOCHHUSI TE€XHHMKH BBIYMCIICHMS OIpeNeiuTeNell 1enecoo0pa3Ho, BhIOpaB MpoOU3-
BOJIBHBIA OINPEAEIIUTEND BBILIE TPETHETO MOPSAKA, PACKPBITh €r0 Pa3jIu4HbBIMU CIIO-
co0aMu, MPUMEHSISI Pa3JI0KEHUE U 10 CTPOKaM U 1o crosbiiam. OOpaTuTe BHUMaHUE,
KaKHe CTPOKH (CTOJOLBI) MPEANOYTUTEIbHEE BEIOUPATh ISl PACKPBITHS ONpeaeIuTe-
Jis1, YTOOBI YIIPOCTUTH €ro BeruucieHue. OcodeHHo 3(hPEeKTUBHO BBHIYUCIIECHUE OIpe-
JeNUTENIed C TIOMOIIBI0 3JIEMEHTAPHBIX MPeoOpa3oBaHUM, MPUBOIALIUX €r0 K Tpe-
YTOJLHOMY BH]Y.

[Ipn wu3yyeHUH pelIeHUH CHUCTEM JIMHEHWHBIX alredpanuyeckux ypaBHEHHM
(CJIAY) oOpatuTe BHHUMaHHE, TPEXKAE BCETO, HAa TOHSITHE PELICHUS] CHUCTEMbI U
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yCIIOBUS CYIIECTBOBaHMS PEUICHUH B 3aBUCUMOCTH OT COOTHOIICHUS MEXIYy PaHTOM
MaTpPHUIIbI, PAHTOM PACIIMPEHHONW MATPHUIBI CHUCTEMbl W YHCIOM HEHU3BECTHBIX U
ypaBHeHuil. OOpaTuTe BHUMaHUE Ha yCIoBHs nmpuMeHeHus ¢popmyn Kpamepa u me-
Tona oOpaTHOM MaTpullbl. BHUMaTensHO pa3zbepuTe MpuUMepsl PEelIeHUs] MPOU3BOIb-
HBIX CHCTEM JIMHEHHBIX alreOpanueckux ypaBHeHUN metoaoM ["aycca (BBeneHue 6a-
3UCHBIX U CBOOOHBIX TEPEMEHHBIX ).

Paspnen: DiieMeHTBI BEKTOPHOM aJredpsbl

[Ipu u3yueHuu AaHHOW TeMbl OOpaTUTE BHUMAaHHUE Ha JIMHEWHbBIE OINepaluy HaJl BEK-
TOpaMH, Ha TIOHATHSI JIMHEWHON HE3aBUCUMOCTH M JIMHEMHON 3aBUCUMOCTH BEKTOPOB,
Ha ¢yHIaMEHTAIbHOE TOHsATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (U OPTOHOPMHUPO-
BaHHOTO 0a3uca), Ha pa3yioKeHUe BEKTOpa 1o 6asucy.

3HaTh ONpENEIICHUE, T€OMETPUYECKUE CBOMCTBA CKAJSIPHOTO, BEKTOPHOTO H
CMEIIaHHOTO MPOU3BEICHHS BEKTOPOB, POPMYJIBI JJI UX BHIYMCICHUS B BEKTOPHOU U
B KoopAauHaTHOU (opme. OOsI3aTe€NbHO 3HATh U YMETh MPOBEPATH YCIOBUS OPTOrO-
HaJIbHOCTH, KOJUITMHEAPHOCTU U KOMIUIAHAPHOCTU BEKTOPOB.

Pa3nes: 3j1eMeHTBI MATEMATHYECKOI0 aHAJIM3a

[Ipn n3yuenun nuddepeHuranIbHOro UcUucieHnus GyHKUMA OJHON NepemMeH-
HOM oOpaTuTe BHUMaHUE Ha MOHATHE Mpeseia PYHKIUU B TOYKE U METOJIbI €T0 BbI-
yucienus. [Ipenen — oqHO U3 OCHOBHBIX MOHATHUN MAaTE€MAaTHYeCKOro aHaim3a. [lpu
BBIYUCIICHUU TIPeeoB GYHKIIMU HA0, MPEK]IE BCETO, BBISICHUTH XapaKTep HEOIpe-

0 x " o
JIEJICHHOCTH [6,—,0-00,00—00,1 . UtoOBI OBJaAETh TEXHUKOM pEIIeHUs 3a7ad Ha
o0

BBIUMCIICHHUE TIPEIEIOB, HAJ0 3HATH J[Ba 3aMeYaTelbHBIX Mpejaena, TaOIuIly SKBUBaA-
JICHTHBIX OECKOHEYHO MallbIX, MpaBwio Jlomurans, pa3nuyHble MPUEMBI PACKPHITHS
HEOTPEICIEHHOCTEN B 3aBUCUMOCTH OT BHJIa (GYHKIIMH U PEIINTH JOCTATOYHO OOJb-
10€ KOJIMYECTBO 3a]1a4.

[Ipy u3yyeHuM TeM, MOCBAILIEHHBIX MPOM3BOAHON W AuddepeHmany QyHK-
IIMW, HAJI0 OCMBICIUTh UX T€OMETPUUECKHUIN CMBICI, IOHUMATh Pa3Indle MEXy HH-
MU (muddepennpan - 3To raaBHas JIMHEWHAs 4acTh npupanieHus GyHkiun). TBepao
3HaTh (KaK TaOJMIly yMHOXKeHHUs) Gopmyibl AuddepeHIInpoBaHUsI OCHOBHBIX 3Jie-
MEHTapHBIX (QYHKIMK U npaBuiia nuddepeHupoBanus (Bce, KOHEYHO, HO OCOOECHHO
npaBuiio qudpepeHnupoBaHus CI0KHON (PYHKITUN).

OOparute BHUMaHUE TakKe Ha 0coOeHHOCTH AuddepeHupoBaHus PyHKIUH,
3aJlaHHBIX B HESIBHOUM (popMe, mapaMeTpUuecKH, Ha MPUEM JIOrapuPpMUIEcKoro Aud-
(dbepeHuupoBaHusl.

CrnenmyeT 4eTKO 3HaTh U YMETh MPUMEHATh aITOPUTM HCCIEAOBaHUs (QyHKITUH
U TIOCTPOEHUsl TpaUKOB: OINpEAeNICHHE TOYEK pa3phiBa (M MX KIACCHU(PHUKALHUIO),
acuMnToT rpaduka (BepTUKAIbLHON, HAKIIOHHOW, TOPU30HTAIBHOM), HEOOXOAUMBIE U
JOCTATOYHBIC YCIOBHSI MOHOTOHHOCTH (DYHKITMH, CYIIECTBOBAHUS JIOKAIBHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBITYKJIOCTH M BOTHYTOCTH (DYHKITUU M TOYEK Meperunoa.

Pa3nes: KOMILIEKCHBIE YMCJIA
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B sTom pasnene, npexae BCero, HajO MOHATH, YTO KOMIUIEKCHOE YUCIIO SIBU-
JIOCh PACIIMPEHUEM ITOHATHS JIEUCTBUTEIBHBIX YHCEN, 3HAThb ONPENEIICHHE W TpHU
(GOpMBI 3amUCH KOMIUIEKCHOTO  YHCJIa, T€OMETPUUYECKYI0 WHTEPIIPETALUI0O KOM-
IJIEKCHOTO YMCJIA U B3aMMHO-OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM KOM-
IJIEKCHBIX YHCEJI M MHOXKECTBOM TOYEK KOMIUIEKCHOM IIIIOCKOCTH KoMILIEKCHBIE
4KClIa MO’KHO M300paXkaTh C MOMOILBIO BEKTOPOB Ha KOMIUIEKCHOW Iockoctu Ilo-
ATOMY OIEpaIlH CIOKEHUS U BBIUUTAHUS KOMIUIEKCHBIX YHCET MOTYT OBITh CBEJICHBI
K OIlEpaLsIM CJI0KEHMS U BBIYUTAHUs COOTBETCTBYIOILUX BEKTOPOB

Hao 3HaTh ¥ yMETh BBINOJIHATE OIEpAllUd YMHOKECHUSA, IE€IICHUS, BO3BEACHUS
B IIOJIOKUTEJIBHYIO CTEIIEHb KOMIUIEKCHBIX YHCEJI, 3alIMCAaHHBIX B TPUTOHOMETpUYE-
CKO#1 opme, n3BIEUEHUS KOPHS N-0H CTENIEHU W3 KOMILJIEKCHOTO YHUCIIA.

OOpaTuTh BHUMaHHE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEI SIBIISETCS
3aMKHYTBIM, TO €CTb JH00as aireOpanydeckas onepanys Hajl KOMIUIEKCHBIMH YUCIaMU
HE BBIBOJMT 3a Mpeeibl 00J1aCTH KOMILJIEKCHBIX YHCET.

Paszpen: nupepenumnanbHoe ncuucaeHne GyHKIUMH HECKOJIBKUX NepeMeHHbIX

[Ipy m3yuyeHum NaHHOTO pasjena oOpaTUTEe BHUMAHUE HA TO, YTO (YyHKILIHS
JBYX TMEPEMEHHBIX UMEET HArJISIHBIN T€OMETPUYECKHM CMBICT — 3TO MIOBEPXHOCTH B
TPEXMEPHOM MPOCTPAHCTBE

Hamo ocMBICINUTh MOHATHS YaCTHBIX MPOU3BOJAHBIX U TOTHOTO auddepeHma-
Ja ¥ 0OCOOEHHOCTb WX BBIYMCIICHUS, OBIAJACTh TEXHUKOW BBIYMCICHUS TIPOU3BOIHBIX
OT CJIO)KHOM (PyHKIIMM HECKOJIbKMX NepeMeHHbIX. CienyeT oOpaTUTh BHHMaHUE Ha
TO, 4TO Ui PyHKIMK Z = Z(X,Y) CMEIIaHHbIC YaCTHBIC MPOU3BOHBIC BTOPOTO IO-
0°z 9’z
OXoy  OyoX
muddepeHnpoBaHus HE UMEET 3HAYCHUS.

Jlis GYyHKIMM HECKOJIBKMX TMEPEMEHHBIX CKOPOCTh M3MEHEHHs (PYHKIUH B
MIPOU3BOJIBLHOM HANpaBICHUN XapaKTEPU3yeTCsl MPOU3BOJHOW MO HANpaBlEHUIO, a
HauOOoJIbIIAs CKOPOCTh U3MEHEHHS (yHKIUU OyJEeT B HAIPABJICHUH BEKTOpa Tpaju-

eHta. Crnenyer oOpaTuTh B 3TOM TeMe€ BHHUMaHUE Ha HEOOXOJUMOE M JOCTATOYHOE
YCJIOBHUS CYIIECTBOBaHUS IKCTpeMyMma (GyHKIIUU HECKOJIBKUX TIEPEMEHHBIX.

psZIKa paBHBI MEXIY COOOI: (reopema IlIBapria), To ecThb MOPSAOK

Pa3nean: HHTErpajJbHO€ HCIYHUCJICHHUE

B uHTErpanbHOM HMCUMCICHUM peliaeTcs 3ajava, 0OpaTHOM TOM, KOTopas pac-
cMaTpuBaiach B U pepeHIInaTbHOM UCYUCICHHH HEO0OX0IUMO HAWTH NJis JaHHOU
bynkuun f(x) Takyro (QyHKIUIO, MPOM3BOJHAS OT KOTOpOW Obuia Obl paBHA 3a/aH-
HoO#l. UnTerpupoBanue QyHKIMI — TOCTATOYHO CJIOXKHBIM pa3esl MaTeMaTHKHU, OBJIa-
JeThb KOTOPbIM MOXHO TOJIBKO, €CIIM CTYJEHT «BO3bMET» JIOCTATOYHO OOJBILIOE KO-
JMYECTBO MHTETPAJIOB PA3HOTO THIIA.

Hano TBepno 3HaTh TaOIWIly WHTETPANOB OT OCHOBHBIX 3JIEMEHTapHBIX
GyHKIUI, OCHOBHBIE METOJbI WHTETPUPOBAHUS (3aMeHa MEPEMEHHOH, IMOoJBele-
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HUE MOJA 3HaK Jud¢epeHunnana, MHTErpUPOBaHUE [0 YacTsIM, IPUEMbI BbIYMCIIC-
HUSL MHTETPajoB OT pallMOHAJIBHBIX IpOOei, OT pa3HOro THIA TPUTOHOMETpUYEC-
KUX (QYHKITHI).

Hano ocmpicinTh €IMHCTBO MOAXO0Ja K IMOCTPOCHUIO ONPENEIICHHBIX, KpaT-
HBIX, KPUBOJIMHEVHBIX, [IOBEPXHOCTHBIX MHTETPATIOB — IIOCTPOEHNUE HEKOTOPOU MHTE-
IPAJIBHOM CYMMBI U IIPEIEIbHBIN ITEPEXO.

3HaTh T€OMETPUUECKHUI CMBICT M OCHOBHYIO ()OpMYITy BBIYHUCICHHS OIpEe-
JIEHHBIX UHTETpasioB — (popmyny HetoToHa — JleitbHuia, reomerpuueckue u puznye-
CKHE TPWJIOKECHMS ONPEIEICHHBIX M KPAaTHBIX MHTETPAIOB, YMETh HaXOIUTh ILIO-
3] IJI0CKON (DUTYPBI, JUIMHY KPUBOM, 00bEM U ILIONIAb IOBEPXHOCTH TEJI Bpallle-
HUS.

Pa3neun: uncioBbie 1 PyHKIMOHAJIbHBIC PAAbI

[Ipy M3ydyeHnH NaHHOW TEMBI, NIPEXKIAE BCETO, HAAO OCMBICIUTD ITOHATHE CYM-
MbI OECKOHEUHOT'0 psiia KaK Mpejelia Mocie10BaTeIbHOCTH YaCTUYHBIX CyMM.

Heobxoanmo cHavasla Hay4YuThCs KIacCU(UIMPOBATH PAJIBI IO TUIIAM: YHCIIO-
BbI€ IOJIOKUTEIIbHBIE, 3HAKONIEPEMEHHbIE, (PYHKIIMOHAIbHbBIE, CTEIIEHHbIE, TPUTOHO-
Merpruueckue pansl Oypee.  M3yuuTh T€OpEeTHUECKHE CBEICHHUS: TEOPEMBI CpABHE-
HUSA, HEOOXOAUMBIE M JIOCTATOYHbBIE MPU3HAKU CXOJUMOCTH. 3HATh U YMETh IPHUMeE-
HATH JOCTATOYHBIEC NPU3HAKU CXOJMMOCTH IOJIOKUTEIBHBIX PSANOB: NpU3HAaKku [la-
nam6epa, Ko, naterpansubiid npuzHak Komm.

Jlis 3HaKoYepeayoIuXcsl psiioB 00paTUTh BHUMAaHUE Ha MOHSTHUS aOCONIOT-
HOM M yCJIIOBHOM CXOAMMOCTH. 3HaTh npu3Hak JleiiOHuna nu o6001eHHbIe TPU3HAKU
Hamnambepa u Komm.

Jlyis creneHHBIX pAOB 3HATH TeopeMmy AOens, onpeaeneHue UHTepBaia U pa-
IMyca CXOJAUMOCTH, OOpaTUTh BHUMAHUE Ha TO, YTO TpeOyeTcs UCClIeJOBaHUE TIOBe-
JeHUsI psfa B TPAaHUYHBIX TOYKAaX MHTEpBana cxoaumocTu. O0s3aTeNIbHO 3HATh pas-
JIO’)KEHHSI OCHOBHBIX 3JIEMEHTapHbIX (yHKIMI B psaabl Telnopa m MakiopeHa u
YCJIOBUE Pa3IoKUMOCTH (DyHKIIMU B psan Teiopa.

Pa3pnes: 00bIkHOBeHHBbIE TU(depeHIHaTbHbIC YPABHCHUSA

N3yuenue nuddepeHunanbHbIX ypaBHEHUN UMEET BaKHElIlIee 3HAaUeHHE B Ma-

TeMaTUYECKOW MOATrOTOBKE MHKeHepa. OOBsiCHIETCS 3TO TeM, 4To AudepeHImais-
HbI€ YpaBHEHUS MPEJICTABISIOT COO0M MaTEMaTUYECKHUE MOJIENU CaMbIX pa3HOOOpas3-
HBIX TMPOLECCOB M SIBJICHUN, TAK KaK MX PEIICHUS MO3BOJIAIOT OMKUCATh JBOJIIOLMIO
M3y4aeMOro IMpoLECcCa, XapakTep MPOUCXOASIIMX C MATEPUAIBHON CHCTEMOW M3MeE-
HEHUU B 3aBUCHUMOCTH OT [IEPBOHAYAJILHOTO COCTOSIHUSL CUCTEMBI.
OTnuuurtensHOe CBOUCTBO A depeHITnaTbHBIX YPABHEHU COCTOUT B TOM, YTO TPHU
WX WHTErPUPOBAHUN OOBIYHO TOJIyYaeTCsl OECUMCIIEHHOE MHOXKECTBO perieHuid. s
YPaBHEHHUSI MEPBOTO MOPSAJIKA 3TO MHOYKECTBO OIMCBHIBAETCSA OJHOW IMPOU3BOJIBHOU
MOCTOSTHHOM. UTOOBI BBIICIUTh U3 O€CKOHEYHOTO MHOXKECTBA PEIISHUM TO, KOTOPOE
OMKCHIBAET UMEHHO JAHHBIM Mpoliecc, HEOOXOAUMO 3aJaTh JIOMOJHUTEIbHYIO HH-
dbopmartinio, HarpuMep, 3HaTh HAYaJIbHOE COCTOSIHUE Mpoilecca. Takoe JOMOIHU-
TEJIbHOE YCJIOBUE HA3bIBACTCA HAYAIBHBIM YCIOBUEM.
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3anaya MHTErpUpoBaHMs AU(PPEepeHINaNbHOIO ypaBHEHUs MEPBOrO NOpsAIKa
COBMECTHO C HAYAJIbHBIM YCIOBHEM Ha3bIBACTCA HAYAJIBHOW 3aJadyel WIN 3aJadeH
Komm.

st mupepeHnmanbHbIX YpaBHEHUH TIEPBOTO TMOPSAKA CIETyeT pa3indaTh
o01iee, 9acTHOE M 0C000€ PEIICHMs, a TAK)KE OOIIHIA, YACTHBIM U OCOOBIN HHTETPAJIHI.

[Ipy nHTETPpUPOBAHNM YPAaBHEHUN MEPBOTO MOPAAKA HAZO IPEXKIE BCETO ONpe-
JENUTh THUI YPaBHEHHUA, & 3aT€M YK€ NMPUMEHUTh TOT WJIM WHOM METOJ PEIICHHS.
Hano o6s13aTenbHO OCBOUTH MPOLEAYPY NPUBENECHUS YPAaBHEHUS MIEPBOrO MOPsAIKa K
YPaBHEHHUIO C Pa3[CICHHBIMM IIEPEMEHHBIMH, TaK KaK MMEHHO TaKUE€ YpPAaBHECHHS
MO>KHO HEIIOCPEICTBEHHO UHTEIPUPOBATb.

Jia muddepeHIManbHpIX YpaBHEHUN N — ro nopsjaka o0sA3aTeabHO 3HATH I10-
CTaHOBKH 3a1auu Ko, kpaeBoii 3a1a4u, 3a/1a4l Ha COOCTBEHHBIEC 3HAUEHUSI.

B teme, nocBsAIIEHHON NUHEWHBIM TU(PEpEeHIMaNbHBIM YPAaBHEHUSIM N — IO
MOpsiiKa, HaJl0 3HaTh TEOPEMBI O CTPYKTYpE OOLIEro pelmeHus: OJHOPOIHBIX U HEOA-
HOPOJHBIX YPAaBHEHUH, TaK KaK OHM YKa3bIBAIOT MTyTh MOCTPOEHUS OOIIETO PEIICHHUS.
OOpatuTh BHUMAaHHE HA TO, YTO PELICHUE JIUHEUHBIX OJHOPOJHBIX AU(depeHIraTb-
HBIX YPAaBHEHHI N — ro nopsika ¢ NOCTOSHHBIMU KO3 (UIIMEHTAMH HE TpeOyeT UH-
TErPUPOBAHUSA, & CBOJAUTCS K YHCTO alNreOpandyeckoil nmpoOiaeMe HaxoXIeHHs] KOpHER
COOTBETCTBYIOIIETO XApaKTEPUCTUYECKOrO ypaBHeHUA. Hamo 3HaTh BHJI 4YacTHBIX
pELIeHUI TUHEHHBIX OJHOPOIHBIX AU(depeHIUaNbHbIX YPABHEHU N — ro mnopsjaka
C IOCTOSIHHBIMU KOA((UIIMEHTAMH B 3aBUCUMOCTH OT BU/Ia KOPHEH XapaKTepucTuyie-
CKOI'O YpaBHEHHUS.

Hano 4eTko ysACHUTh aJITOPUTM MOCTPOCHMS YaCTHBIX PEIICHUI JINHEWHBIX He-
OJTHOPOJHBIX U (depeHIMATBHBIX yYpaBHEHUH METOJoM Mmoadopa (METOIOM He-
onpeneneHHbIX K0d(PPUIMeHToB), 00paTuB BHUMAaHKUE HA TO, YTO B ATOM CJIy4ac BHI
YaCTHBIX PEIIECHUN HEOJHOPOJHOTO YPAaBHEHMSI COOTBETCTBYET MO CTPYKTYpE 3aJaH-
HOM ITPaBOM YacCTH.

Pa3nen: Teopust yHKIMHA KOMILVIEKCHOM TepeMeHHOM

B sTOoM paznene, mpexae BCero, HaJlo MOBTOPUTH MOHITHE KOMIUIEKCHOTO YHC-
Ja, 3HaTh TpU (HOPMBI 3alMCH KOMIUIEKCHOTO YHCIa, FTEOMETPUUECKYI0 UHTepIIpe-
TalHI0 KOMIUIEKCHOTO YHCIIA U B3aHMHO-OJJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKE-
CTBOM KOMIUJIEKCHBIX YMCET U MHOKECTBOM TOUYEK KOMIUIEKCHOW INTIOCKOCTH.

Hamo 3HaTh ¥ yMETh BBINOJIHATH ONEPAllUd YMHOKEHUS, IEJICHUS], BO3BEACHUS
B IIOJIOKUTEJIBHYIO CTEIIEHb KOMIUIEKCHBIX YMCEJI, 3aIIMCAHHBIX B TPUTOHOMETpUYE-
CKOI1 opme, U3BJICUEHUS KOPHS N-0i1 CTENIEHN U3 KOMILJIEKCHOTO YHUCIIA.

OOpaTuTh BHUMaHHE HA TO, YTO MHOXECTBO KOMILJIEKCHBIX YHCEN SIBISETCS
3aMKHYTBIM, TO €CTb JIH00ast anreOpanydeckas onepauus HajJ KOMIJIEKCHBIMUA YUCJIaMU
HE BBIBOJUT 3a MpeAebl 00JIaCTH KOMIUIEKCHBIX YHCEI.

BaxHO OCMBICINUTH MOHATHE (PYHKIMHU KOMIUIEKCHOM NMEPEMEHHON Kak OT00-
paXeHUs] IUIOCKUX MHOXECTB (MHOXECTBA 3HAYEHHI KOMILJIEKCHOTO aprymMeHTa Ha
MHOKECTBO 3HaYeHHM (PyHKIMU). DTa reoMeTpUyYecKas TPAaKTOBKAa B 3HAUYUTEIHHO
Mepe omnpenenseT 3pGEeKTUBHOCTb METOJIOB TEOpUU (PYHKIMI KOMIUJIEKCHOM mepe-
MEHHOM, TaK KaK OKa3bIBAE€TCSI, YTO BO MHOTHX CIIy4asiX MpH PELIEHUH 3a4a4 sl 00-
JacTel ciaoxkHoi (hopmbl (Harpumep, Mpoduib Kpbula caMoJieTa, OTBEPCTHE HEKPYT-
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OBOH (pOPMBI U T.N.) MOKHO OTOOPA3UTh 33JJaHHYIO 00J1aCTh CJIOKHOTO OYEPTaHUs Ha
o0jacTh npoctoil GopMbl (HampuMmep, Ha €IUHUYHBINA KPYT), A1 KOTOPOM COOTBET-
CTBYIOLLAS 33/laya WIH YK€ pelIeHa, WA PEIIEHHE HAXOAUTCS TOCTATOYHO MPOCTO.

Hazno ycBouth, 4TO HEe BCsKash PYHKIMS KOMIUIEKCHON MEpEeMEHHON SBIIAETCS
auddepeHInpyeMoi, HO eclii Jisi Hee BBIMOJHAIOTCS HEOOX0UMOE U JOCTAaTOYHOE
ycnosus auddepeniupyemoctu (ycnoBus Komm — Pumana), To oHa oGamgaer psaaom
3aMeYaTeIbHbIX CBOMCTB.

Hanpumep, BennunHa MHTErpajia OT aHAJIUTHUYECKON (PYHKIMM HE 3aBUCUT OT
(GOpMBI ITyTH UHTETPUPOBAHUS, & ONPEIEISIETCS JIMIIb €r0 HAa4aJbHOW M KOHEYHOMH
TOYKAMH, UHTETPpal M0 3aKHYTOMY KOHTYpPY OT aHJIUTUYECKOW (PyHKIIMU pPaBEH HY-
J1O0.

Hano 3Hath HeHTpaibHy0 (OpMYIly TEOPUH aHATUTUYECKUX (DYyHKUUN — UHTe-
rpajgbHyto ¢Gopmyny Komm (oHa Mo3BOJIIET HAaXOAUTh 3HAYEHUS] AHAIUTUYECKOU
(GyHKIMH B 110001 BHYTPEHHEW TOUYKE IBYMEPHOU 001acTH 1O €€ 3HaYEHUsIM Ha rpa-
aure C. Tem caMbiM, IO CYIIECTBY, MOHMKACTCS Pa3MEPHOCTh PEIIAEMON 3a7aun) U
YMETh NMPUMEHATh €€ U OCHOBHYIO TEOPEMY O BbIUYETaX K BBIYHCICHUIO KOHTYPHBIX
MHTErPAJIOB.

[Ipn u3ydyeHHH ONMEPAlMOHHOIO HCYUCIEHUS HaJ0 MOHSATh €ro OCHOBHYIO
UJEI0: MEepeXo]l OT AECUCTBUM HaJ (PYHKUUSMU JEHCTBUTEIBLHON NEPEMEHHOW - OpH-
TMHAJIOB K 0oJiee MPOCThIM JEHUCTBHUSM HaJ M300paxeHusMH 3THX (yHkumii. Hago
3HaTh CBOICTBa npeoOpa3oBanus Jlamaca, a 1uist BBIIOJIHEHUSI 0OpaTHOTO npeodpa-
3oBaHus Jlamnaca OCBOUTH MPOLEAYPY Pa3IoKEHUs! pallMOHAIBHBIX ApoOei Ha Ipo-
CTEHIINE.

10. Meroauveckue peKOMEHIAUH VISl MPENoaBaTest

[Ipexne Bcero, ciieayeT oOpaTUTh BHUMAHUE CTYJEHTOB Ha TO, YTO MpakTUYe-
CKM BECh M3y4aeMblid UMHU MaTepuajl He TpeOyeT Kakoh-nubo crenuaibHOu (J0mos-
HUTEJIBHOM) MOJATOTOBKM M BIOJHE MOXET OBbITh YCIEUIHO M3YYEH, €CIU CTYACHTHI
OyIyT MOCeaTh 3aHITHUS, CBOEBPEMEHHO BBIMOJIHAThH IOMAIIHUE 33JJaHUSl U MOJIb30-
BaTbCsl (MPU HEOOXOIMMOCTH) CHCTEMOM IMJIAHOBBIX KOHCYJIbTAIMI B TEUCHHE KaX-
J0ro cemecTpa. Bomieamme B Kypc MaTeMaTUKH pa3/iedibl SIBISIOTCS KIIaCCUYECKUMU,
B TO € BPEMs OHU MPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pacIpo-
CTpPaHEHME Il PELICHMs] pa3HOro poja 3aJad BHYTPU CaMOM MaTE€MaTWKH M IpPH-
KJIAJHBIX 3a/1a4. FIX OCBOEHHE TOMOKET CTYyACHTaM JIOTHYECKH BEPHO, apTyMEHTHPO-
BAaHO U SICHO CTPOUTH YCTHYIO U MUCBbMEHHYIO P€Yb, YCHEIUIHO MPUMEHATh HAKOIICH-
HbIE 3HaHUA B MPO(PECCUOHANBHON 1eATEIbHOCTH.

HeoOxoaumo ¢ camoro Havalia 3aHsTHI pEKOMEHI0BaTh CTY/IEHTaM OCHOBHYIO
Y JOTIOJIHUTENIBHYIO JIUTEPATYPy, @ B KOHLE CEMECTpa J1aTh CIUCOK BOIPOCOB IS
MOATOTOBKH K SK3aMEHY.

Ha nepBom 3aHATHM 1O AUCIHUIUIMHE 00S3aT€NbHO MPOMH(OPMUPOBATH CTY-
JICHTOB O BUJIE U (popMe MPOMEKYTOYHOW aTTECTAUUU MO JUCHUIUIMHE, CPOKax e€
MIPOBE/ICHMSI, YCIOBUAX JIOMYCKa K MPOMEXYTOUYHOM aTTeCTalluU, IPUMEHSIEMbIX BU-
Jax MPOMEXKYTOUYHOT'O KOHTPOJIS.
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CooOpaxeHus: 1 peKOMEHIAIMU, TIPUBEACHHBIC B 1. 9 paboueli mporpamMmsl
JUTSI CTYJIEHTOB, JOJDKHBI OBITh YE€TKO CPOPMYITMPOBAHBI U HU3JIOKEHBI UMEHHO TIPE-
MO/TaBaTEJIEM Ha JICKIHIX, MPAKTUYECKUX 3aHATHSIX U KOHCYJIBTAIHSIX.

W3noxkeHne TeOpeTHuecKoro Marepuaia JOJDKHO COMPOBOXKIAATHCS HILTIOCTPA-
TUBHBIMH TPUMEPAMH, TIIATEILHO OTOOPAHHBIMHU IPEINOIaBaTeNIeM TaK, YTOOBI TEX-
HUYECKHUE TPYAHOCTH M BBIKJIAJKH TIPH PEIICHUH 337a4l HE OTBJIEKAJIN OT TJABHOTO:
OCMBICJICHUS HJICH U CYTH MMPUMEHIEMBIX MeTOZ0B. ClieyeT Bcera yKa3blBaTh MPH-
MEpbI IPAKTUYCCKOTO MPUMEHECHHS PACCMOTPCHHBIX Ha 3aHATHSAX YpaBHEHUU U (op-
MYIL

[TpakTryeckue 3aHIATHS JOJDKHBI OBITh OpPraHW30BaHBI MPEIOAaBaTEIeM TaKUM
oOpa3oM, 4TOOBI OCTAaBAJIOCh BPEMsS Ha IEPHUOJMYSCKOE BBHINIOJHEHHUE CTYJICHTaMH
HEOOJIBIIION CaMOCTOSTEILHOM padOTHl B ayAMTOPHH JIJIS IPOBEPKU YCBOCHHS H3JI0-
’KEHHOTO MaTepHalia.

[IpenonaBarens, BeAyIIUil MPAKTUYECKHUE 3aHATHS, JODKCH COTJIACOBBIBATH
y4eOHO — TeMAaTUYECKHUH TUTaH 3aHATHHA C JICKTOPOM, UCIIOIh30BATh CIUHYIO CUCTEMY
0003HAYEHUH.

[IpenonaBaremo ciemyeT T0OMBATHCS CHCTEMATHUECKOW HEMPEpPhIBHOW pabdo-
THI CTYJCHTOB B TE€YCHHE CEMECTpa, HEOOXOIUMO BBISBIIATH CHUIBHBIX CTYJICHTOB H
MPUBJICKATh UX K HayYHOW paboTe, K yYaCTHIO B Pa3HOTO POJia OJIMMITHAIAX M KOH-
Kypcax.

CTyaeHT NO/DKEH OIMYyIaTh 3aMHTEPECOBAHHOCTH MPEToIaBaTes B JOCTHKE-
HUM KOHEYHOTO pe3ysibTaTa: B NMPHOOPETCHUH OOYYAIOIIMMUCS IMPOYHBIX 3HAHWH,
YMEHUM U BJIQJICHUS HAKOIUJICHHON MHGOpMAIIMeH 11l peleHus 3a1a4d B Ipodeccro-
HaJIbHOM JIEATEIBHOCTH.
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CTpykTypa u coaep:KaHHue QMCHUILIMHBI «MaTeMaTuKa)
10 HAMPABJICHUIO MMOJITOTOBKU
23.05.01 «Ha3emHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEeICTBA)
[Tpodumns:
«KoMnbroTepHoe Mo1e/IMPOBaHNE TPAHCIIOPTHBIX CPEACTB)
KBanudukanus (cTeneHb) BHITYCKHUKA:
HNuxenep
ouHas popma oOydeHUs

Buabi yueOHoli padoTsl,
= N DopmMbI
= = 8 BKII0YAs CAMOCTOATEILHYIO Buabl camoctosiTe/ibHON padoThI ATTe-
Pasnen § % § padoTy CTyIEeHTOB, CrynenroB cTamHN
3|23 U TPY/10eMKOCTh B Yacax
n/n © T CP | KC
J | I/C | JIab C P K.P. | K.IL. | PTP | Pegpepar | K/p | D | 3
IlepBblii cemecTp
Beenenue. Pazgen 1. DinemMeHTbl JMHeH-
HOM a/redpsl.
Martpuusl u onpeeaureaun. Onepauuu
HaJ  Mmarpuuamu. TpaHCIIOHMpOBaHHAs
1.1 | matpuma. OmnpenenuTenn, UX CBOWCTBA U 1 1 2 2 4 +
BBIUNCIICHHUSL.
Buvidaua 3a0anunu_PI'P Ne 1 no qunennoi
U_6eKMOPHOU_ancedpe u aHaiumuyecKou
2eomempuu.
OOpaTHasi MaTpMIla U QJITOPUTM €€ BBI-
1o | MCIeHH. Panr marpunbel.  MarpuuHnas 1 2 2 2 4
' ¢dopma 3anucu cucTeMbl JTUHEWHBIX anreo-
panyecKUX YpaBHEHUM.
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1.3

Pemienue cucrem JIMHEHHBIX YPABHEHHH
merogoM Kpamepa, wMerogoMm oOpaTHOH
Marpulbl, MetonoMm l'aycca. Teopema
Kponekepa — Kanemnmu. Pemenue npous-
BOJIBHBIX CHCTEM JIMHEMHBIX ypaBHEHUU
MetojioM ["aycca.

1.4

Pa3jen 2. DiieMeHTHI BEKTOPHOI ajred-
phbl.

JluHelinble onepanun HAJ BEKTOPaMH,
ux cBoicTBa. JIuHeitHas 3aBUCUMOCTD U
HE3aBUCUMOCTH BEKTOpPOB. basuc cucremsl
BEKTOpOB. Pa3znoxeHue BekTopa no 6a3u-

cy.

1.5

CKaHprHOG, BCKTOPHOC U CMCIHIAHHOC IIPO-
N3BCACHUSA BCKTOPOB, UX CBOICTBA.

1.6

Jluneitnsle mnpoctpancTBa. basuc. Cob-
CTBEHHbIE 3HAU€HUS U COOCTBEHHBIE BEK-
TOPBL MAaTPHULIBL.

CamocrositesibHass padora Ne 1 Ha ce-
MHHape

1.7

Pazgen 3. KommiekcHble yucia u

MHOT'04JIEHbI

[lonaTne 0 KOMIIJIEKCHBIX YUClaxX. Anreo-
paudeckasi, TPUTOHOMETpUYecKasi U IMOKa-
3arenbHas (opMa KOMIUIEKCHBIX YHCEIL.
ApudmeTnueckue Omnepaluud HajJ KOM-
IUIEKCHBIMU uuciiaMu. M3BiieueHne KOpHs
U3 KOMIIJICKCHOTO YHCIIA.

1.8

Pa3nen 4. Kpusbie BTOPOro mopsiaka.
Dnunc, mapabona, TunepOosia, UX CBOM-
ctBa W ypaBHeHus. OOmiee ypaBHEHHE
KpHBOM BTOporo mnopsaka. IIpuBenenue
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YpaBHEHHUS KPUBOM BTOPOro MOpsAJIKA K Ka-
HOHUYECKOMY BUY.

1.9

Pa3nes 5. JieMeHTHI MATEeMaTHYeCKOI0
aHaJIM3a

HucnoBag mnocnenoBaresibHOCTh. [Ipeaen
YHUCIIOBOM IOCJIENOBAaTEIIBHOCTH M €T0
cBoiictBa. @Dynkuwms. [lpegen QyHKIHH.
OCHOBHBIE TEOpPEMBI O Npeaenax QyHKIHH.
[IepBbIii 1 BTOpOW 3aMedaTelbHBIE IIpEe-
JIBL.

Boiiaya 3aganuii PI'P Ne 2 o npeaesam

1.10

CpaBHeHHE OECKOHEYHO MaybIX M OecKo-
HEYHO OOJILIIMX BEIUYMH. DKBUBAJIIEHTHEIE
OCCKOHEYHO MaJjIble BEIUYUHBI. PackpeiThe
HEONpeIeEHHOCTEN Pa3IMYHOIO THUIIA.

10

1.11

HenpepbiBHOCTS (yHKLIUH B TOYKE M Ha
npoMexyTke. Touku paspbiBa (QYHKIHH,
ux Kiaccudukanus. ACUMOTOTHI rpaduka
GYHKIMH, UX KIaccuUKaimsl.

11

1.12

[TpousBonHas gynkuuu. ['eomerpuueckuit
U MEXaHWYECKHH CMBICI NPOU3BOJHON.
Tabnuua NpPOU3BOJHBIX OCHOBHBIX Hlle-
MEHTapHBIX QYHKIUH.

Boinauya 3aganuii PI'P Ne 3 no npowms-
BO/JIHBIM.

12

1.13

[IpaBuna nuddepenupoBanus u popmy-
JIb1 BBIYHMCIICHHS TPOU3BOIHBIX.

13

1.14

Huddepennman. [IpousBoansie u audde-
PCHIIMATBI  BBICIIMX MOPSAKOB. [IpuOiu-
JKEHHBIC BBIUYMCIICHUS C TTOMOIIbI0 audde-
PEHIIMAJIOB.

CamocrositesibHast padora Ne2 Ha cemu-
Hape

14
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1.15

PackpeiTe HeompeneneHHOCTEN pas3iny-
Horo Tuna. [IpaBuno Jlonurtana. @opmyna
Telnopa. Pa3iioxeHHsi OCHOBHBIX 3JIEMEH-
TapHbIX (QyHKIUH 10 dopmyse Makiope-
Ha. [IpuOnmkeHHbIE BBIYUCICHUS C TIOMO-
nipio popmyitel Teitopa.

15

1.16

OcHoBHBIE TeOpeMbl AU(PepeHIINATHLHOTO
UCUUCIICHUSI. MOHOTOHHOCTh  (YHKIIUH,
9KCTpeMyMbl HeoOxoaumele M aocTaTou-
HBIC YCJIOBHSI MOHOTOHHOCTH, JIOKaJIbHOTO
skcTpemyma. HcciienoBaHue BBITYKIOCTH
rpaduka ¢ynkuuu. Touku meperuba rpa-
duka pyHKINH.

16

1.17

OOmast cxema HCCIeOBaHUS (PYHKIUH U
noctpoenus ee rpagpuka. CpoiictBa QyHK-
LU, HEIIPEPBIBHBIX HA OTPE3KE.
HauOonpniee M HauMeHbIllee 3HAYECHUS
(GYHKIIMM Ha OTpE3Ke.

CamocrositesibHast padora Ne3 Ha cemu-
Hape

17

1.18

O0630pHas JEKIHs

18

0O0630pHOE MPAKTHYECKOE 3aHSITHE

18

@OPMII ammecmauuu

21

Bcero yacoB mo jucuMIInHe
B IIEPBOM ceMecTpe

36

36

72

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Pasnen 6. DyHKUMH HECKOJBKHUX Iepe-
MeHHbIX. [Ipenen u HenpepbiBHOCTH. Oc-

2

1
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HOBHBIE CBOMCTBA HETIPEPHIBHBIX ()yHKITHA.
Yacrasle npousBoanbie. [lomHbni audde-
pernuan. IlpousBogHBIE CIOXKHON (PYHK-
IIUM HECKOJIBKUX IT€PEMEHHBIX

YacTtHble Tpou3BOaHbIE U TU( G epeHIabI
BBICUIMX MOPSIIKOB.

Boiiaua 3aganuii PI'P Ne 4 no ¢pyHknu-
SIM_HEeCKOJIbKHUX IepeMeHHbIX

2.2

[IpousBognas mo Hampasienuo. [‘pamu-
enT. KacatenbHas k kpuBoil. KacarenbHas
IJIOCKOCTh W HOPMajlb K TOBEPXHOCTH.
®opmyna Teitnopa.

OKCTpeMyM (YHKIMH HECKOJIBKUX Iepe-
MeHHBIX. HeoOxomumple M JOCTATOUYHBIE
YCIIOBUS IKCTpEMyMa.

CamocrosiTesibHasa padora Ne4 Ha ceMu-
Hape.

2.3

Pazngen 7. UnTerpajibHOe MCUMCICHHE
[TepBooOpasnas. HeomnpeneneHHslii uHTE-
rpaji u ero cBoiictBa. Tabnuiia MHTErpaIoB
OT OCHOBHBIX DJIEMEHTAPHBIX (QYHKIIHII.
Meroa HENmoCpeACTBEHHOIO HWHTETPUPOBA-
HUA.

Boigaua 3amanmidi PI'P Ne 5 mo wmHTe-
I'paJJbHOMY UCUUCTICHUIO

2.4

HuTerpupoBanue ¢ NOMOIIBIO 3aMEHBI T1€-
PEMEHHOM, TOABEACHUEM TOJ 3HaK aud-
depennnana. MeTo MHTETPUPOBAHUS TIO
JaCTSIM.

2.5

WnuTerpupoBanue ApoOHO-paLMOHATBHBIX
GbYHKIHIA.

2.6

WHTerpupoBanne HEKOTOPBIX BUIOB Hppa-
IMOHAJIBHBIX M TPUTOHOMETPUYECKHX
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byHKUIHUH.

2.7

OnpenenéHuplii UHTErpall. 3aga4yu, TPUBO-
JAIIME K TOHSATHIO ONPEJEIIEHHOTO HHTE-
rpana. CBoiicTBa onpeaenéHHOro UHTEerpa-
na. CymiecTBOBaHHE MEPBOOOPa3HON He-
npepbiBHON GyHKIMu. Popmyna Heroto-
Ha-JleiiOHuma. 3aMeHa MepeMEeHHON U HH-
TErpUPOBAHUE 110 YACTSIM B ONpPEACIEHHOM
UHTErpajie

2.8

[TpusoXKeHHs ONPEaCIIEHHOI0 HHTErpaia B
FeOMeTpI/II/I U MCXAaHHKC (BI)I‘-II/ICJ'IGHI/IG
IoMmaae MIOCKUX (UTyp, JIHHBI KPHU-
BOM, 00HEMOB.

2.9

HecoOcTBeHHbIE HMHTErpajibl MEPBOTO U
BTOPOT'0 pOJa, UX CBOMCTBA.
CamocrositesibHass padora Ne 5 Ha ce-
MHHape.

2.10

3amauy, TPUBOASIINE K MOHATHUSAM KpaT-
HBIX UHTErpajoB. [IBOMHON U TPOHHOHN HH-
TErpajibl, UX CBOMCTBA.

10

211

Brruricnenue TBOMHBIX UHTETPATIOB CBEIE-
HHUEM K ITIOBTOPHBIM.

11

2.12

KpuBosmHElHBIE HMHTETpasbl MEPBOrO U
BTOPOr0 pOJA, HX CBOWCTBA U BBIYUCIIE-
HUS.

12

2.13

Pa3nen 8. «Uucaosbie n pyHKINOHAID-
Hble paab» Yuciosbie paabl. CXOIUMOCTh
u cymma psana. HeobOxomumoe ycioBue
cxonumoctu. JleiictBus ¢ psgamu. CBou-
CTBa YHMCJIOBBIX PSAOB. 3HAKOMOJIOKHUTEb-
Hble psiabl. ['apmonnveckuil psa. [IpusHa-
KU CPaBHEHHSL.

13
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Buvioaua zaoannuig PI'P N 6 no paoam

2.14

HccnenoBanue CXOIUMOCTU MOJIOXKHUTEIb-
HBIX psAnoB: npusHaku Janambepa, Ko,
WHTErpajbHbIi Npu3Hak Komm.

14

2.15

3nakouepenymomuecs  psaasl.  [Ipu3Hak
JletiOHua. AGCONIIOTHAS M yCIIOBHAS CXO-
JUMOCTh 3HAKOIIEPEMEHHBIX PAIOB.
O06oOmennbie mnpu3Haku JlamamOepa u
Komm.

15

2.16

CreneHnnble psaapl U ux cBoiicta. Teopema
AbGena. WHrtepBan u paanyc cXOAMMOCTH.
HMuddepenurpoBanre U HHTETPUPOBAHHE
cTeneHHbIX pAnoB. Paasl Telnopa n Mak-
JOpeHa. YcCloBUE pa3loXUMOCTH (YyHK-
uuu B psan Tennopa. PasnoxeHue HEKOTO-
pbix QyHkmii B psig Teinopa.
CamocrosiTesibHas padoTra Ne6 Ha ceMu-
Hape

16

2.17

[IppuMeHeHne CTENneHHbIX PSIAOB B IIPH-
OJIMKEHHBIX BBIYMCICHUSX.

17

2.18

O0630pHas JeKIus

18

2.18

0O0630pHOE MPAKTHYECKOE 3aHSITHE

18

®opma arTecTaluu

19-
21

Bcero yacoB mo jucuuMIJInHe
BO BTOPOM ceMecTpe.

36 | 18

54

PI'P

cam.
pao.

Tpernii cemecTp

3.1

Pasznen 9. O0bikHOBeHHBIE U depeH-
IHMAJIbHbIC YPABHEHHS
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BBenenne. 3anaun, npuBojsAmme K aug-
depeHlaIbHbIM  YPaBHEHHUSIM — IIEPBOTO
nopsinka. OCHOBHbBIC TIOHATHS OOBIKHOBEH-
HBIX AU QepeHnanbHbIX YPaBHEHUH Tep-
Boro nopsjaka. [Tocranoska 3agaun Komu.
Teopema cyiiecTBOBaHUSI U €IMHCTBEHHO-
ctu pemieHusi. O0IIee U YaCTHOE PEIICHHUS,
o0y ¥ YyacTHBIN MHTErpasibl. ['eomerpu-
YECKUM CMBICH OOIIIEr0 MHTerpalia ypaBHe-
HUS [IEPBOTO MOpsIIKa

Boigaua 3aganus PI'P Ne 7 no o6bikHO-
BEHHBIM M PepeHIHAIBHBIM ypaBHe-
HHUSM.

3.2

WurerpupoBanue mubdepeHIaTbHBIX
YpaBHEHUHN IEPBOTO MOPSIKA PA3IMIHOTO
Tuna (ypaBHEHUS C pa3lelCHHbIMU U Pa3-
JEJSIOMUMUCS TIEPEMEHHBIMU, OIHOPO/I-
HbIE

3.3

Jluneituble nuddepeHnranbHble  ypaBHe-
HUS TIEpBOrO MOpAJKa, ypaBHeHHE bep-
HYJUIH..

3.4

JuddepeHunansubie YpaBHEHHsI BBICIINX
nopsiikoB. 3amgada Komm mis muddepen-
[IUAIBHOTO ypaBHEHHUS BTOPOrO MOPSIIKA.
KpaeBas 3amaua. [uddepennmnanpupie
YpaBHEHHUS, JIOMYCKAloIlee MMOHUKCHHE
MOPSITKA.

3.5

Jlunelinble OHOpOAHBIE AU(QepeHInaTb-
HbI€ YpaBHEHHUs N — ro nopsaka. Teopema o
CTPYKTYype OOIIero pemeHus TaKux ypas-
HeHuil. [lonstue ¢QyHaamMeHTanbHONU CH-
CTEMBl pEIIECHUN, €€ IIOCTPOEHUE IS
YpaBHEHUN C TOCTOSIHHBIMU KO3 bHUIIHCH-
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TamMd. BHUJ 4acTHBIX PEIIEHUN JIMHEWMHOTO
OJIHOpPOJIHOTO U PEepeHITHATBHOTO ypaB-
HEHHUS N — TO MOpPSAKA B 3aBUCUMOCTH OT
BHJIa KOPHEH XapaKTEPUCTUUYECKOTO ypaB-
HCHUSL.

3.6

Jluneiinbie HeomHopoaHble auddepeHn-
aJbHBIE ypaBHEHUs N — ro nopsaka. Teo-
pemMa o CTPYKType OOIIEro perieHus Takux
ypaBHeHH. MeToq momdopa YacTHOTO
pelieHuss JUIs Pa3IUYHbIX CIEHUaTbHBIX
BH/JIOB IIPaBOM YaCTH.

3.7

Meton Bapualluv TPOU3BOJIBHBIX IMOCTO-
SHHBIX JUIsl YPAaBHEHH BTOPOTO MOPsIKA.
KpaeBple 3amaun. 3amayum Ha COOCTBEH-
HBIC 3HAYCHUS.

3.8

Pemenne nuddepeHnnanbHblX ypaBHEHUN
¢ nepeMeHHbIMU Kod(dduuuentamu. Ilpu-
MEHEHHUE CTENEHHBIX PAJOB K MHTETPHUPO-
BaHUIO U depeHINATbHBIX YPaBHEHUH.

3.9

Cucrtembl OOBIKHOBEHHBIX AupdepeHnn-
albHBIX ypaBHEHHH. OCHOBHBIE MOHSTHSL.
HopmanbHble cUCTEMBI JIMHEWHBIX OJHO-
POAHBIX M HEOJHOPOJHBIX nuddepeHIu-
albHBIX YpaBHEHMI. PelieHue meTonoMm
UCKJTIOYEHHS] HEU3BECTHBIX.
CamocrositesibHass padora Ne 7 Ha ce-
MHHape no AuddepeHINATbLHBIM ypaB-
HEHUSIM

3.10

Pazgen 10. Teopusi ¢yHkumii Kom-
IUVIEKCHON NEepeMEeHHON M omepanuoH-
HOe ucymuciaenue. KoMIUIEKCHbIE YHcIa U
— QopMbl 3amMcH, JIEHCTBUS HaJ HUMH.
QDYHKIMS  KOMIUIEKCHOTO TIEPEMEHHOTIO.

10
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[IpencraBnenne (QyHKIUU KOMIUIEKCHOTO
IEPEMEHHOT0 KaK OTOOpa)XKeHHs IUIOCKUX
MHO>ECTB.

3.11

OcCHOBHBIE dJIeMEHTapHbIe (QYHKIIMH KOM-
IJIEKCHOTO MEPEMEHHOr0, OTIIMYUTEIBHBIE
CBOMCTBA Ha KOMIUIEKCHOM INIOCKOCTH
Boinaua 3aganuii PI'P Ne 7 mo ¢pynk-
HUSAIM KOMILJIEKCHOW NepeMeHHOil U ome-
PAUMOHHOMY MCYMCJICHHIO.

11

3.12

HenpeppiBHOCTE U AU pepeHInpyeEMOCTh
GYHKIUI  KOMIUIEKCHOTO — MEPEMEHHOTO.
Vcenousi Komm-Pumana. Ananutudeckue
byHKIHH

12

3.13

WuTerpan ot QpyHKIMH KOMIUIEKCHOTO Tie-
PEMEHHOI0. 3aBUCHUMOCTb OT IIyTH HHTE-
rpupoBanus. MHTerpampl OT aHaIMTH4Ye-
ckux pynkuuil. Teopems! Komu ans onHo-
CBSI3HOM 00JIACTH M JUISl CIOKHOTO KOHTY-
pa. UnTerpanbHast ¢popmyna Komm. WHTe-
IPajgbHOE MPEICTABICHUE ITPOU3BOIHON OT
AHAJTUTHYECKON (DYHKIIMH.

13

3.14

OYHKIMOHATBHBIE PSJIBI, CTCTICHHBIC PSIJIBI
Uit YHKIIMH KOMILIEKCHOTO TEPEeMEHHO-
ro. Teopema Abens. Psasr Teiinopa u Jlo-
pana. O0nacTh CXOAMMOCTH PSIOB B KOM-
MJIEKCHOM TuIockocTH. Hymm m ocoObie
TOYKH aHAIUTUYECKOW (YHKIIMH, UX KIac-
cuduKanus.

14

3.15

Teopus BbIYETOB, OCHOBHAsI TEOPEMA O BbI-
yeTax. BeluucieHrne BbIU€TOB OTHOCHUTENb-
HO OCOOBIX TOUYEK. BrIuMcieHHe KOHTYp-
HBIX MHTETPAJIOB C MOMOIIbIO BBIYETOB.

15
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OnepanoHHOE UCUHCIICHUE.
Omnpenenenne mpeoOpazoBanust Jlamnaca.
[lonartue opuruHana u HU300paXKECHHUS.

3.16 CgoiicTBa nipeoOpaszoBanus Jlaruraca. Ta0- 16 1 4 >
auna U300paKeHU AIIEMEHTapHBIX (YHK-
1105058
OOpatHoe  mpeoOpa3oBanue  Jlammnaca.
®opmyna Mennuna. Pasnoxenue panuo-
HaJbHOW npoOu Ha mpocteitmme. Omnepa- +
3.17 | muonHHBIA MeToxa perieHUs audhepeHIn- 17 1 4 5
AJbHBIX YPABHEHUM.
CamocrositesibHass padora Ne 8 Ha ce-
MHHape
318 O0630pHas JICKIUS 18 2 5
' 0030pHOE MPAKTUIECKOE 3aHATHE 18 4
19-
Dopma ammecmayuu 21
Bcero yacoB no qucuuImInHe 2 2
18 | 72 90 cam
B TPeTheM ceMecTpe. PI'P
pad
Bcero 4acoB mo TUCHUILINHE HA IEPBOM 8 8
H BTOPOM Kypcax 90 | 126 216 cam
PI'P pad
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[Tpunoxenue 2

MMHHCTEPCTBO HAVKH U BBICIIIEI'O OFPASOBAHMA
POCCUICKOU ®EJEPAITNN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICIIIEI'O OFPA3OBAHI S

«MOCKOBCKHWH NOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHUI MOJIUTEX)

Hamnpasienue noaroToBKu:
23.05.01 <HABEMHBIE TPAHCIIOPTHO-TEXHOJIOTHYECKHUE CPEACTBA»

[Tpodunn
«KoMnboTepHOEe HHKMHUPUHT B ABTOMOOWIECTPOECHUI))

KBanudukaius (cTernenb) BHITYCKHUKA:
HNuxenep

dopma o0ydeHus: OUHas

®OH/] OHIEHOYHBIX CPEJICTB
MO JUCLUTJIUHE

MareMaTHKa

Cocras: 1. [lacriopT GoHIa OLIEHOUHBIX CPENICTB
2. OnucaHue OLEHOYHBIX CPEJCTB!

- DK3aMEeHAIMOHHEIEC OMJIETHI
- KomrnekTsl 3aganuii Ju1si KOHTPOJIBHBIX PadoT
- KoMiuiexT Bonpocos
- KoMIuiekT 3aganuii 11 BRIIOJIHCHUS
pacdyeTHO-TpauIecKkux padot

Mocksa, 2022 roa
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IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIUIA

Tabmuma 1

Martemaruka

®dI'OC BO 23.05.01 «<HazeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPeCTBA (YPOBEHb CIIeLIMATUTETA)»
Hanpasnenue noaroroBku 23.05.01 «Ha3zeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»

HpO(bI/I.HB «KOMI[L]OTepH])Ii/i HHKUHUPHUHT B aBTOM06HJIeCTp()eHI/II/I>>

B npouiecce ocBoeHUs TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET ClICAYIONINE
001IeKYJIbTYPHbBIE, 001IenpodeccHOHAIbHbIE KOMIETEHIIMH!

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus dopma Crenenu ypoBHeil 0CBOEHHSI KOM-
(¢opMHUpOBaHHA | OLIECHOYHOI0 | METEHUHH
KOMIIeTeHIIUii cpeacra**
HHAEKC | @POPMYJINPOBKA
OIIK-1 CnocobeH CcTaBUTh M | 3HATH: nekuus, camocto- | YO ba3oBblii ypoBeHb
peliaTh HMH)KEHEPHBIE | @ MaTeMaTUYECKHE METOMbI, Ma- | ATesbHas pabora, | KP BJIJICET HABBIKAMH pabOTHI C OCHOB-
u HAY4HO- | TEMaTHYECKHEe M KOMIIbIOTEp- | CeMUHapckue 3a- | T HBIMU MaTEMaTUYECKUMH METOJaMU,
TCXHUYCCKHE 3a/1a4d | HbIE MOJENH, NpPUMEHsEMbIe | HATHS 2b MaTEeMaTUYECKUMHU U KOMIIBIOTEPHBIMU

B cdepe cBoeil mpo-
deccuoHanpbHON  Jesi-
TETHPHOCTH ¥ HOBBIX
MEXIUCHUTUTHHAPHBIX
HallpaBJICHUN C HC-
MOJIb30BaHUEM  ecTe-
CTBEHHOHAYYHBIX, Ma-
TEMaTHYEeCKHX M TeX-
HOJIOTHYECKUX MOJe-
Jen

IUIsL  aJeKBaTHOTO  OIMCAHUS
peabHBIX TPOIIECCOB, OTpa-
Kaomux paboTy Ha3zeMHbIX
TPaHCIOPTHO-
TEXHOJIOTUYECKUX CPEACTB, UX
TEXHOJIOTHYECKOTO  000py/10-
BaHHS

yMeThb:

® IPUMEHSAThH KJIaccuyeckue (pu-
3MKO — MEXaHUYeCKHe U MaTe-
MaTHYECKUE METOJIbI U MOJICIH
JUIsL PELIeHUs] PUKIIaJIHBIX 3a-
7ad, BO3HHUKAIOIIUX B XOJE
npoeCCUOHATBHON  JesITeNb-
HOCTH

MOJIEIISIMH, CITOCOOEH MPOBOUTH TEO-
PETHYCCKUEC U OKCIICPUMCHTAJIBHBIC
HAYYHBIE UCCIIEIOBAHMS TUIIOBBIX 3a-
nad B mpodeccruoHansHoM chepe

IloBbIlIEHHBIH YPOBEHD

¢BOOOIHO BIIaZle€T OCHOBHBIMHU MaTe-
MaTH4YE€CKMMH METOJIaMHU, MaTEMaTH-
YECKUMH ¥ KOMITBIOTEPHBIMU MOJIEIS-
MU, CIOCOOEH TBOPYECKH MPHUBIICYD K
3aJla4aM MOBBIILIEHHON CI0XHOCTU HO-
BbIl (pU3MKO-MaTeMaTH4eCKuil anma-
pat
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BJIA/IeTh:

® CIIOCOOHOCTBIO IPOBOIUTH
TEOpPETHUECKHEe M  IKCIEPH-
MEHTaJIbHBIE HAay4HbIE HCCIIe-
JOBaHMS 110 TIOUCKY M TIPOBEp-
K€ HOBBIX HJEH COBEpLICH-
CTBOBAHHUS HAa3EeMHBIX TpaHC-
MOPTHO-TEXHOJIOTUYECKUX
CPEICTB, MX TEXHOJIOTHYECKO-
ro 000opyoBaHus

**. CokparieHus HOpM OLIEHOYHBIX CPEACTB CM. B mpuiiokenuu 2 k PIT.
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HepequL OLCHOYHBIX CPCACTB II0 IMCHUIIJINHE

MareMaTHKAa
Tabmuma 2
HaumenoBanue IIpencrasnenune
No Kpatkas xapakrepucTrka OlleHOYHO-
o/ | OLEHOUHOTO cpes- ro cpejcTBa OILICHOYHOTO Cpe/I-
CTBa ctBa B POC
1 | KonrpoinbHas (ca- | CpeactBo mpoBepku ymeHui npu- | KoMIekt KoH-
MOCTOSATENbHAS ) MEHATH TOJYYEHHbIE 3HAHMS MJi1 | TPOJBHBIX 3a/1a-
pabora pemieHuss 3a7a4  ONpEeNIeJICHHOTO | HUM 10 BapuaH-
(KP) THUIIA 110 TEME WJIH pa3eiy Tam
2 | PacuetHo- CpenctBo mpoBepku ymenuit mpu- | Kommmekr 3ama-
rpaduyeckas pa- MEHATH TMOJIyYEHHBbIC 3HAHUS 1O | HUH [IJIS BBIMIOJI-
oora 3apaHee OMpEeNeJICHHOW METOAUKE | HEHHS pacueTHO-
(PI'P) JUIS pellIeHMs 3ajay Wik 3afaHuil | rpaduyeckol pa-
10 MOYJTIO WJIH JUCITUTUTHHE B 1Ie- | OOTHI
JIOM.
CpencTtBo KOHTPOJISA, OPraHU30BaH-
HOE Kak clieluanbHas Oecesa nena-
rOTMYECKOro paboTHUKA C oOyua-
VCTHBI onpoc | FOIIMMCS Ha TEMBI, CBS3aHHBIE C Bompoces! 1o
3 coOeceJoBaHUE, | M3y4aeMOW JWCIMIUIMHOM, W pac- | TeMam/pasjienam
(YO) CUMTAHHOE Ha BBISICHEHHE O0Bema AACHUILIAHBI
3HaHUN O0Y4YaromIerocs: 1Mo omnpese-
JICHHOMY pazzely, TeMe, nmpodieme
U T.IL.
CucremMa  CTaHIAPTU3UPOBAHHBIX
. Tecr giz[aﬂnn, MO3BOJISIONIAs aBTOMATH- Porn TecToBBIX
(T) poBaTh TMPOIEAYPY H3MEPCHHUS 33 1aHMit
YPOBHSI 3HaHUM M YMEHHI 00yuaro-
IIETOCs.
6 | Dx3amenanmonHsie | CpecTBO MPOBEPKU 3HAHUM, yMme- | DK3aMEHAIMOHHbBIC
OMJIETHI HHMH, HaBBIKOB. MOKET BKJIIOYATh | OMJIETHI.
(Ob) KOMILIEKC TEOPETUUECKUX BOMPOCOB, | [Ilkana oleHuBa-
3a/1a4, MPaKTUYEeCKUX 3aTaHHM. HUS U TpoIeaypa
PUMEHEHUS.

IIpomexyTounas arre-
cramus (ITA)

Ox3ameH (D)

1) yctHo (V)
2) nucbmenHo (I1)

OdopmiieHne U onMcCaHUEe OLEHOYHBIX CPEICTB

1. IK3aMeHAIIHOHHBIE OMJIEThI




(na1st onenku kommerenun IK-2)

1.1. Haznauenue: Mcnosb3yroTcst 1 MPOBEACHUS TPOMEKYTOYHOM aTTECTALMU 110
aucuuIuiiee "MarteMatuka'.
1.2. PernameHT 3k3ameHa: - BpeMsi Ha OATOTOBKY T€3UCOB OTBETOB - 710 45 MHUH.
- Cnoco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. llIkana oneHUBaHUS:
"OTaM4YHO'" - eclu CTYIEHT ITyOOKO M MPOYHO OCBOWJI BECh MaTEpHall MPOTrpaMMbI
oOy4eHHUs1, UCUEPIBIBAIONIE, MMOCIEI0BATENHLHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, He 3aTPYIHSIETCS C OTBETOM IMPU U3MEHEHHUHU 3aJjaHusi, CBOOOAHO CIPABIIS-
€TCsl C 3aJlayaMy M MPaKTUYECKUMH 3aIaHUsIMH, MPABUILHO OOOCHOBBIBAET MPUHS-
ThIE PEIICHUS.
"Xopomo'"- ecnu CTyAEHT TBEPJO 3HAET MPOrPaMMHBIN MaTepual, TPaMOTHO U IO
CYIIECTBY €r0 M3jaraer, He JOMyCKaeT CYIIECTBEHHBIX HETOUYHOCTEN B OTBETE Ha BO-
MpocC, BllaJieeT HEOOXOAUMBIMUA YMEHUSIMHU U HaBBIKAMU MPU BHITIOJIHEHUU MPaKTUYE-
CKHUX 33JIaHUMU.
"Y10BJIEeTBOPUTEJIBHO'" - €CIU CTYJAEHT OCBOWJ TOJBKO OCHOBHOM Marepuai Ipo-
rpamMMbl, HO HE 3HAET OTJEIBHBIX TEM, JOMYCKAaeT HETOYHOCTU, HEJAOCTATOYHO Ipa-
BWIbHBIC (DOPMYJIMPOBKH, HAPYIIAET MOCJIECI0BATEIHLHOCTh U3JI0KEHUS MPOrPAMMHO-
ro MaTepuaia U UCIBITHIBACT 3aTPYAHEHHUS B BBIIIOJIHEHUHU MTPAKTUYECKUX 3aTaHUH.
"HeyaoBJICTBOPUTEJIBHO' - €CIM CTYJEHT HE 3HAET 3HAYUTEIBHOM YacTH Ipo-
IrpaMMHOTO MaTepuala, JAOMYyCKAeT CepbE3HbIE ONIMOKHU, C OOJBITUMU 3aTPyAHCHHUS-
MU BBITOJIHAET MPAKTUYECKUE 3aJaHHUS.

Kaxnoe 3amanue sK3aMeHaImOHHOTO OUJieTa OLIEHUBAETCS OT/eabHO. OO0IIei
OILICHKOU SBJISIETCA CPEHEE 3HAUEHUE, OKPYTIIEHHOE JI0 1IEJI0T0 3HAYEHHUS.
1.4. KoMIIEKThI 9K3aMEHAIIMOHHBIX OMJIETOB BKIIIOYAET MO Kakaomy pasneny 25-30
OMJIETOB (XpaHATCs Ha Kadeape).

Tunosbsie BApUAHTHI 0UJIETOB MPUJIATAIOTCH.

MHHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJ[)KETHOE OFPA30BATEJIbHOE
YUPEXJIEHUE BBICIIIETO OFPA3OBAHMU S
«MOCKOBCKHM MOJJUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, kadenpa «MaremaTuka»
Hucuumnuaa «MaremaTukay
Kypce 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu u UX cBOICTBA.
12 -1 2
2. PemuTh MaTpu4yHOEe ypaBHeHHE XB=A, eciu Az( ) J, B :( 0 1].

2t?

3. Haiitu npon3BonHyr0 QyHKIMH, 33JaHHON TApaMETPUIECKH X = oo y= e
+ +
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4. Haiitu npeaen GyHKIMU ljm X+ +2X
x>-1  X+1
5. Haiigure skcTpeMyMbl QyHKIMU Yy = X* —2x°.
VYTBep:kIeHo Ha 3aceqanuu Kadpeapsl «Matematukay « 28 » mas 2019 r., mporokon Ne 10

3aB. kadeapoii I'.C. XykoBa / /

MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHNS
POCCUMCKOI ®EJJEPALITUN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[?)KETHOE OBPASOBATEJIBHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®DaxynpTeT 0a30BBIX KOMIIETEHIINH, kadenpa «MaremaTruka
Hucnunimnaa  «MareMaTuka»
Kypce 1, cemectp 2

IK3aMeHALUOHHBIN OuiteT Ne 1

1. TlepBooOpa3Has, HeonpeaeIeHHBIM HHTErpal. Tabinia OCHOBHBIX HHTEIPAJIOB.
dx

45-x+/5-x

2. BoruncnuTh HeolpeneIeHHbINH HHTETpa J

7.6
3. Brruucaurs OHpeﬂeHeHHBIﬁ HHTCIrpal .[35 in 2 XCO0Ss XdX .
0

4. VYxaxwure, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISETCS CXOAIINUMCS
0 0 0
[Vxdx, [x?dx, [Vx°dx.
1 1 1

5. HaiiT 4acTHBIE IPOU3BOIHEIE BTOPOTO MOpsAAKa QYHKIMH Z = COS(X’ — 2Xy) , yOeauThes, 4To

Z!r _ Z"
y Ty
VYTBepkIeHo Ha 3aceqanuu Kadeapsl «MatemaTtikay «_28 » mas 2019 ., mporokon Ne 10

3aB. kadeapoii I'.C. XKykoBa / /

MHHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHUS
POCCHUMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJ[)KETHOE OFPA30BATEJIbHOE
YUPEXJIEHUE BBICIIIETO OFPA3OBAHMU S
«MOCKOBCKHUM MOJJUTEXHUYECKHAM YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®daxynapTeT 0a30BBIX KOMIICTCHIIH, kadeapa «MaremMaTuka
Hucuummaa  «MaremaTukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OcHOBHbIC TIOHSATHUS TEOPUU OOBIKHOBEHHBIX NU(M(EPEHIIUATBLHBIX YPABHEHHUI MEPBOTO MOPSII-
Ka.
2. Pemmts ypaBHenme: Y'' —2y"+y = 2X.
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3. Pemmrs 3amauy Komm: y' = 1% +e"% y(0) =1.
+ X

—iz

4. Pewuth ypaBHeHHE COSZ — +1-1=0.

YTBepxkaeHo Ha 3acenannu kadenpsl «Matematukay « 28 » mast 2019 r., mpotokoa Ne 10

3aB. kadeapoii I'.C. XykoBa / /

MUHHCTEPCTBO HAVKU U BBICLIIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALIUU
®EJIEPAJIBHOE I'OCY JIAPCTBEHHOE BIO/[)KETHOE OBPASOBATEJIBHOE
YYPEXXIEHME BBICILIEI'O OFPA3OBAHUS
«MOCKOBCKHUI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI IOJIUTEX)

®akynbTeT 6a30BBIX KOMIIETECHIIHH, kadenpa «MaremMaTHKa
Hucrurinaa  «MaTteMatukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BIWIET Ne 10

1. JluneiitHble OgHOPOAHBIE MU(QepeHIraIbHbIe YpaBHEHU N-To mopsaka. OOmme cBoiicTBa pe-
menuii. [lonsTre QyHIaMEHTaIbHON CHCTEMBI PEIICHUN JMHEHHBIX OJHOPOIHBIX IU(epeH-
[UAIGHBIX YPaBHEHUH N — ro mopsijaka.

2. H3Bnedenue KOpHS N — Oif CTENEHH U3 KOMIUIEKCHOTO YHCIIA.

3. Pemmmts 3amauy Komm: y'=2xe*+y, y(0)=0.

C0Sz . o
4. Bprauciuth § ————0Z ¢ nomomnibto uHTErpanbHoi Gopmynsl Koum u OCHOBHO# TeOpeMbl
|2|=32" —Z— 2
O BbIUCTAXx.

VYTBepkIeHo Ha 3aceqanuu Kapeapsl «MatemaTtikay «_ 28 » mas 2019 ., mporokon Ne 10

3aB. kadeapoii I'.C. XKykoBa / /

KomniekTsl TecTOBBIX 3a1aHuil 1 KOHTPOAbHBIX padoTt (T, KP)
(nast ouenku komnerenuii OK-1, OIK-5, IK-2)

110 AUCIIUIIJIINHE MaremaTuka
(HaMMEHOBaHME JAUCLUILIIMHBI)

1-p1ii cemecTp
1. HaiiTi 3Ha4eHns1 MaTPUIHOTO MHOTOWIeHa F (A)

-1
f(x):—x3+2x2—x+3,A=[ 0]
3 2

2. HatiTu panr MaTpHIbl OpUBEAECHUEM K CTYIIEHUATOMY BU
p PHILE! PHBEST y YBULY| o 5 & 3 13

11 -3 13 5 17

1 2 1
3. Beraucnuth onpenenuTeNnb NPUBEISHNEM K CTYTICHIATOMY BHITY 3 -5 3
2 17 -

4. Haiitu Matpuiy, oOpatHyo AaHHOH (a). Pemmth MatpuuHoe ypaBHeHuHE (0)
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1 2 1

(@ |3 -5 3 (6)(1 —2}@(:[—2 3 5}
- 3 4 3 -1 0

5. Pemuthb cucreMy ypaBHEHHH. YKa3zaTh oOLIEe U OJIHO YACTHOE peLIeHue (a).
Pemnthb cuctemy ¢ moMoInisr0 00paTHOi MaTpullsl 1 o popmynam Kpamepa (6)

4%, +9%, —5%X; —8X, =5 X, +2X, +X; =5
(a) 3%, +7X, —2X, —4x, =4 (6) <3%, —5X, +3%, =—7
2X, +5X, + %X, +3%X, =3 2X + X, — X, =13

—

1. 3anucaTh pa3inoKeHue BEKTopa X 10 BEKTOpaM [, a,F

x={5-12,1}, p={1-30}, q={1,-11}, r={0,-1,2}

2. KomnmHeapHbI JI BEKTOPbI 6 u a ?

a={2,01}, b={-231, p=2a+2b, g=3a—2b

3. BLIYHCIHTD TUIOWIA b ApAIUICIOrpaMMa, IOCTPOCHHOrO Ha BEKTOpaX a 1 b @ — yron Mexy

BEKTOpaMH P U (

—_ — — —

a=2p+q, b=p-3q, Ip|=2, [a]=2, o=

1. UYwucnoBas mociieoBaTenbHOCTh. [Ipenen yucioBoii nocienoBareabHOCTH. beckoHewHO Masibie U OecKo-

HEYHO OOJIBIIIHE [TOCIEN0BATEILHOCTH. Yuco €.

2. . tgx2
Haiiti nponsBoanyto GyHKIMH Y = —
7" +5
3. JlaHbl BEKTOpHI a = (2; 3) , b= (1, —3) ,C= (—l; 3). [Ipy KaKOM 3HAYEHHU O BEKTOPBI
p=a+ ab, g = a8+ 2C KoJumHeapHsI.
TecToBOE 3alaHNE N0 KOMILIEKCHBIM YHCJIAM
3AJIAHHUE 1

YCTaHOBUTE COOTBETCTBHUE MCKAY KOMIIJICKCHBIM YUCJIOM U €T0 MOAYJICM.

1 1-i 2\/5
2 2+ 2i J2
3 —3+4i 2
! J3-2i 5
° J7

3AJIAHUE 2
JleficTBUTENIbHAS YaCTh KOMILIEKCHOTo uncia (3—2i)° paBHa

BAPUMAHTBI OTBETOB: 1) 413 2)5 3) 13  4) 0.
3AJIAHME 3

45



Ha pucyHke npeacraBieHa reoMeTprudeckasl WILTIOCTpalns KoMIuiekcHoro uucna Z = X+ 1y. To-

r71a TpUroHoMeTpuyecKkas (GopmMa 3arrcu 3TOro Yucia UMEeT BUJ

YA
1/2 =
0 B2 X
| OtBet ‘
3AJIAHHUE 4
BekTop, COOTBETCTBYIOIIMI CyMMe KOMIUICKCHBIX yncen Z; =—1+i u z, =2-3i, u3zo0paxeH Ha
PUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
y
A, A
2
1) 7 ) JA 3) YA 4)
1
- L . prm— 7 —
-T 0o x 0 X 0 X 0 2 x
-2
3AJIAHHUE 5
JlaHbl 2 KOMIUIEKCHBIX uicna Zy U Z,.
YA y
225° X 0 -
i e X
z 2

1
Torpa aprymMeHT npou3BeACHU arg( 2122) (B rpagycax) paBeH

| OtBer |

3AJIAHME 6
JIaHbl 2 KOMIUIEKCHBIX Yucna Z; U Z,.

A YA

Z,
Z,
120° 60
— >
0 X 0 X

Torna apryment otHotienust arg(z,/z,) (B rpagycax) paBeH

| Otser ‘ ‘
3AJTAHME 7
Haiitu moyns koMIutekcHoro yucia Z, eciu Imz =3, a argz =arcsin@/5).

| Otser ‘ ‘
3AJJIAHHUE 8
JlaHO KOMIUIEKCHOE YHCIO0 Z = 2+\/§ I. YcTaHOBHTE COOTBETCTBHE MEXK/Y OINEpaIMsIMU HaJ JIaH-

HBIM YHCJIOM U PE3YJIbTaTaMH WX BBITIOJIHCHUSA.
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3 Z2+7Z 9
4 21 2 5
———
3 3
3AJTAHHUE 9
Haiity 3Ha4eHus1 KOpHs 3/~1. MokasaTb X HA KOMILICKCHOM IIOCKOCTH.
| Ortser |
3AJIAHHME 10
80
J2 2 J2 2
Ilycte z= 7+ I -5 Beruucnuts 7+ I - |-

BAPUAHTBI OTBETOB: 1) -1  2) 1  3) 2 4) -2%,

3aga4u M0 MATEMAaTHYECKOMY aAHAJIU3Y
1. Haiiti npou3BOAHYIO Y, :

Jx

a) y=arctg®In—— 0) y:(\/;)
X+2
3
B) sin(x—2y)+x—:7x r) x=e"cost, y=e'cost
y
2. Haiitu Iim(l— L j
x>= X arctgx

3. TIpoBecTy MONHOE HccnenoBanue u moctpouts rpadux f (X)=x*+—=
X

1. Brpluucnuth npenenst:
Mt 5t . sin3x

Llims_—"— 2 lim 3. lim (1-3x)™"
n—o 3N+ LGN x>01 _ gX x—+0
2. BeraucauTh IpOn3BOIHBIE:
Y=_COS—6X 2. y =arctg? +sinln2x
3sin(12x+1) — %2
X+4 2
1. IlocTpouts rpaduk: y=——; y=
X+2 JX+2

2. Haiitu npenensr:

S C 2 _ 3fans
m(2 n)2 (1+n)2 2)”m\/n+2 8n®+3
">*(1+n) —(2-n) e {n+5+n

3) Iim(znz +3j 4) lim n(\/nz +1—n)

n—w 2n2 +1 n—w

1)

0, x<-rx
3. HccnenoBaTh Ha HEMPEPHIBHOCTD M BBIIOJIHUTE YepTek: Y =4SIiNX, —7 <X <0
7, x>0

47



2-oii cemecTp
IIo nHTErpasam
BbrunciauTe HeonpeaeJaeHHbIe HHTErPabl

1. jz(d—X\/_ 2.[x-27"dx 3. [e*cosxdx 4.j% 5. [ x cos 3xdx
X+ /X -
dx x—1 X+1 sin® x

dx
6. [ ———— 7. [————dx 8. [—=——dx 9. 10.
IX2+6X+5 J.\/X+:|.+2 J‘Xz-i-:?» '[1,1_)(2 arcsinx ICOSZX

Borunciantsb ONpEeaCJICHHBIC HHTEIPAJIbI

1 ”jessinz xcosxdx 2 }i 3 }(x—l)exdx 4 TL 5 ?L
0 " 0+/1+3x 0 X7+ 1Inx T 11+4/3x-2
2 2 -4 1 y?2 V3 3 2
| L+x dx 7. ILZ 8. jx+2)(dx 9. jx—dx 10. [4-x?dx
“parctgx 1(3x+5) o X“+1 0 ~/1+ X2 0

HecoOcTBeHHBIE MHTETrPAJIbI
1. YkaxuTte, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISICTCS CXOISAIIMMCS

T\/;dx, Tx‘3dx, T\/Fdx :
1 1 1

dx

0
2. Berancauts HHTErpal, YCTAaHOBUTD €TI0 CXOAUMOCTD WJIM PACXOJUMOCTD _[ 1 2
—ol+ X

o0
3. BBIUHCIHTD MHTETPaJI, YCTAHOBUTH €r0 CXOIMMOCTD MM pacxomquMoctsb [ In xdx
1

a
4. BeryuciauTb HeCOOCTBEHHBIN HHTErpan j T , YCTQaHOBUTD €TI0 CXOJUMOCTb MU
04/ X

paCXOI[I/IMOCTb.
1
dx
5. BI)ILII/ICJ'II/ITI) HCCO6CTBCHHBII/I I/IHTCFpaJI 5 yCTaHOBI/ITb €ro CXOOUMOCTh NJIN
-1
paCXOI[I/IMOCTB.
1
dx
1. BI)ILII/ICJ'[I/ITI) HCCO6CTBCHHBII/I I/IHTCFpaII _3 5 yCTaHOBI/ITb €ro CXOOUMOCTh NJIN
0
pacxoauMOCTb.

BbIYHCIUTD ABOMHbBIE HHTETPAJIbI
L [[(x+5y)dxdy, D={(x,y)0<x<1, 0<y<I}.
(D)
2. [A0-x*—y*)dxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)
3. [[(x+y)dxdy, D — MHOXECTBO TOYEK IJIOCKOCTH, OTPAHHYEHHOE JIMHUAMH Y = X,
(D)
4. [[ 4xydxdy, D — MHOXECTBO TOYEK MIOCKOCTH, OTPAaHUYCHHOE JIMHUSIMHU
(D)
x=1 y=x, y=3x
5. [[(x*+y)dxdy, D — MHOXeCTBO TOUYEK MIOCKOCTH, OTPAHUYEHHOE INHUAMU
(D)
y=x/2, y=2x, y=2/x (x>0).

BpruncinuThs ABOMHBIE MHTETPAIbI, IEPEUIS K MOJSIPHBIM KOOPAUHATAM

dx

y=x2.
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1. [[(4x* +4y® +6)dxdy, 20e D={(x,y):x*+y*<1}.
(D)

2. [BYx?+y? —=2)dxdy, 20e D={(xy):x*+y*<4}.
(D)
W3MeHNnTh NOpsAI0K UHTETPUPOBAHMSI B IBOTHOM MHTETpajie

1x2 2 6-x 1 2-y
1. [ [(x*+y?)dxdy, 2. [dx [ f(x,y)dy, 3. Jdy [ f(x, y)dx.
00 0 2x 0y
Brrauciauts KpPIBOHHHeﬁHBIe HHTErpaibl

1 x\/de +(x+y)dy, rme L - ayramapaGonsl Y =X’ C HanpaBICHHEM OT TOUKH
L

B(2;4) x Touke A(0;0).

2. [2xydx—x*dy BIOJIBL OTpe3Ka MPAMOM, BhIXOAAIIEro 13 Havaa koopaunat O(0;0) u
L
3akaH4MBarolerocs B Touke A(2;1) .

3. [2xydx—x?dy  Bmosb ayru mapaGonsr Y = X% ¢ navamsHo#M O(0;0) u xoneunoit A(2;4)
L

TOYKaMH.

4.[2xydx+x?dy  Bmons nmomanoit OBA, rae O(0;0), B(2,0) u A(2).
L
5. Haiitu 00beM Temna, moiy4yeHHOro BpameHueM Bokpyr ocu OY ¢(urypsl, orpaHUYeHHON JIMHH-
ama y=x°, y=1 x=0.
6. Haiitu o0beM Tena, MoJy4yeHHOTo BpalieHueM BoKpyr ocu OX ¢urypsl, orpaHUueHHOMN JTUHUS-
2 2
Mu y=X°, y'=X.

7. Haiitu momanp GUryphl, OrpaHHYEHHON IMHUAME Y = X, Y =—X+ 2

(I)yHKIII/II/I HECKOJBKHUX IEPEMECHHBIX

o " "
HaiiTi yacTHbIe TPOM3BOJHBIE BTOPOTO MOPSIKA, YOSTUTHCS, UTO ny =7

yx
x2—y? x? +3y°
1.2=¢ , 2.z=cos(x’*—2xy), 3.z=4y*-2x, 4. z=In(xy—x?), 5.z="—"2_6.
z=ctg(2x+3y), 7. z=sin(x’y), 8.2 =Y, 9 z7=xcos’y, 10. z=y?sin?x.

Haiitu rpaguent ¢pynkiun Z = f(X,y) BTouke M (X, Y,)

2 X4+3 2 2
1. z:%, M,(4,6): 2. Z:Tyy’ M,(1-1): 3. z=%, M, (2,-2):;
4. z=x°-3y’x, M,(32).
HccnenoBath Ha 9KCTpeMyM (pyHKIIHIO
1. z=x>—x+Yy*+2y, 2. 7=2X*+Xy—X+Yy?,
3. z=x*-2x+4y-y?, 4, 7=x*-3x+3y* +4y,
5. z=x>+y*+4xy.

Ilo psaxam

HccnenoBaTth Ha CXOAMMOCTD PSJIbI
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1 2 o0 o0 o0 o0 n
1.zslnzn’ 5 Z1 smn’ 3 % n-3 4 Zn+5’ g zm(;) |

N 1 on®+1 n?+10° 5" o
2”+1 = 2n+1)" = 4n% -3 = In®3n o 10
6. 8. , 9. , 10. .
21 n" z(5n+4j n§14n2+3 nz=1 n nzzl(n-f-l) In*(n+1)
BBISICHUTB, CXOUTCs JU a0COJIOTHO, YCIIOBHO WJIM PACXOJUTCS Pl
" n-1 w _\n » (—1\" n+l © _1\n
12 (-1" 23 (-1 32(1) (n+2)’ 42(1) 53 (-1)

( j(” ) a(Bn+2)°" a1 6" = 5N =302 41

s,

3. Haiitm HHTEPBAJI CXOAUMOCTH psAaa U UCCIICA0BATh €TI0 IIOBCACHUE HAa KOHIIaX MHTEpBajia

n
X
CXOIUMOCTH Z—[—j .

nan+1\ 2
. 1
4. Paznoxuts B paj Teitnopa no crenensam X pynkuuto — f (X) = ————— , ucnonssys
X —5X+6
TOTOBOE Pa3JIoKEHHE.
5. Pa3noxuts B psag Teitnopa no crenersim (X —7z/2) ¢pyukuuio T (X) =cosx,

HCIIOJIB3YsA I'OTOBOC PA3JIOKCHHUC.

3-uii cemecTp

TecroBoe 3aganne 110 00bIKHOBEHHBIM UG epeHINATbHBIM YPABHECHUAM

3AJTAHME 1.
Y CTaHOBUTE COOTBETCTBUE MEXKTY HOMEPOM YPABHEHUS U €r0 TUIIOM
1) xy'+2y=x"sin2x 2) (1+y?sin 2x13dx—2ycos2 xdy =0

3) y'—4—)3/:2x\/§ 4) yN3+2x7Y =X,/3+2y7.

- YPaBHEHUE C pa3JeAI0IIUMUCS IEPEMEHHBIMH,
JTuHeitHoe A epeHnanbHOe ypaBHEHHE,

- YpaBHEHUE B MOJIHBIX U depeHuanax,

- ypaBHeHue bepHyn,

- YpaBHEHUE, IPUBOJSIILEECS K OHOPOAHOMY.
3AIAHHUE 2.

Jlano ypaBHeHme mnepBoro mopsmka (5xy”+ x°)dx—(y®>—5x’y)dy=0 B ¢opme, conepameii

muddepennmansl. [IpuBenuTe €ro K BUay, pa3pelieHHOMY OTHOCHTEIBHO MPOU3BOAHOM.

OtBer

3AJIAHME 3.

Jlano nuddepennuansroe ypasuenne Y = (2k +3)x*, Torma gyskums Yy =2X> sBasercs ero

pemienueM pu K, paBHOM:

| Otser ‘

3A/TIAHHUE 4.

o dx
O6mwmit uaTerpan nuddepeHIansHoro ypapaenns  y dy = —, HMEET BU]I
X

| OTtBer ‘
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3AJIAHME 5.
VYKakute MHTETpalbHYI0 KPUBYIO pemeHus 3aaaun Komm amns oOblkHOBEeHHOTO AuddepeHnnans-
Horo ypaBuenus Xy =y-1,  y@) =2.

y A

N ™ >

0 X
-1

BAPMAHTHI OTBETOB: 1)A 2)B  3)C 4)D.
3AJIAHME 6.

Jlano uddepeHnmanbHOe ypaBHeHHE BTOporo mopsiika Y” = x> +X. Torga oblnee peleHue

YPaBHEHUSI UMEET BUJL
BAPUAHTBI OTBETOB:

1 1 1 1
1) y=—x"+=x*+Cx+C 2) y=—x"+=x}+Cx+C
)Y 12 3 1 2 )Y 12 5 1 2

3

3) y:ix‘%%x +C.x+C, 4) y=6x*+2x>+Cx.
3AJTAHME 7.
Pemrenue 3amaun Ko~ y" =2X+1, y(0)=y'(0)=0 UMEET BU]I

BAPUAHTBI OTBETOB:

X3 x®  x? X3 x3
Dy="-gtx? 2)y="gt" HNy="ix? 4 y="-—x
)Y 3 )Y 315 )Y 5 )Y 5

3AJIAHHUE 8.
Jano nuddepeHunanbHoe ypaBHeHre Broporo nopsaka 2Xy"—Yy' =0, Toraa ero oOlmee perieHne
UMEeT BUJI:

| Otser ‘ ‘
3AJTAHHUE 9.
Jano nuddepeHunanbHoe ypaBHeHHe BTOporo mopsinka Yy'ctg4x+4y' =0, torma ero obuiee pe-

MIEHUEC UMECT BU
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C,cos4x+C,

3) y=C,;sin4x+C, 4) y=-C,;sin4x+C,.
3AJAHHUE 10.
KopHH XapaKTepucTH4ECKOr0 YypaBHEHUS pPaBHbI k1 = k2 =-—1, k31 4= +2, Torma Qpynmamen-

TaJbHas CUCTEMA PelIeHU TUHEHHOro OJHOPOIHOTO AU(dEpeHIINaTbHOTO YPaBHEHHS C MOCTOSH-
HbIMU KO3 purreHTaMu OyJIeT UMETh BUT
BAPHUAHTBI OTBETOB:

1)y, =€, y,=e*, y,=cos3x, Yy, =sin3x
2) yl — e—x’ y2 — e—2x’ y3 — eSx’ y4 — e—3x
3) y,=¢€*, y,=e", y,=cos3x, y,=-sin3x

4 y,=e7%, y,=xe*, y;=e> y,=e
3AJJAHHE 11.
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KopHu xapakrepucruueckoro ypasHenus pasubl K, =k, =5, K;, =5+i. Torna obmee pemenne

JMHEWHOTO OJJHOPOAHOTO AU(QPepeHINATBHOTO YPaBHEHUS C TIOCTOSHHBIMU KOd(pureHTamu Oy-
JET UMETh BUJL:
| OtBer | |

3AJIAHHME 12.
W3BectHa ¢yHIaMeHTallbHAsg CHCTEMa PEHICHHH OIHOPOAHOrO JUHEHHOro auddepeHunanbHOro

ypasHenus: Y, =1 Yy,=X, Y,=X°. Torma 4acTHOe pellleHHE YPABHEHHUS, YIOBIETBOPSIOIIEE
HavaspHbIM yenoBusiM  Y(0) =2,  y'(0)=-1,

y"(0) =—2, pasuo:

BAPUAHTHEI OTBETOB:
1) y=2+x-x* 2)y=2-x-2x> 3) y=2-x-x> 4) y=2-x-0,5x%
3AJIAHME 13.

®Oynkius Yy =C.e* +C,xe" sBusercss OOLIMM PEICHUEM JIMHEHHOTO OJHOPOIHOTO AU hepeHin-
QIBHOTO YPaBHEHHS C MOCTOSHHBIMH KOA(QQPUIIMEHTAMH, TOTJA €r0 XapaKTEePUCTUUICCKOE ypaBHeE-
HHE UMEET BUJI

BAPUAHTBI OTBETOB:
1) k?-1=0 2) k®’-k=0 3) k®+2k+1=0 4) k*-2k+1=0.
3AJIAHHUE 14.
O6riee pemienne quddepenimanbaoro ypasuenus Y'+4y +3y=0 umeer Bujg
| OtBer | |
3AIAHHE 15.

YacTHOMY  pEHICHHIO  JIMHEHHOTO  HEOJHOPOAHOTO  Au(QepeHnnanbHOro  ypaBHEHHS
y"—3y'+2y =2x-1 1o BuIy €ro MpaBoi 4aCTH COOTBETCTBYET (DYHKITHSI
BAPUAHTBI OTBETOB:
1)y, =Ax*+Bx 2)y,=Ax+B 3)y,=Ax 4)y,=Ax"+Bx+C..
3AJIAHHME 16.
JlaHo nuHelHOe HEOAHOPOAHOE AU(depeHIInaTbHOE YPaBHEHUE C TIOCTOSHHBIMU KO3 PUIIEHTaMU
2y"+y'+2y =xe*sin2x. 3amucarh BHJ YaCTHOTO PEIICHUS ¢ HEOPEISIEHHBIMI KO PUIHEH-
TaMH

| Otser ‘ ‘
3AJTAHHUE 17.

JlaHo nuHeWHOe HeoJHOPOoAHOE T depeHIINaTbHOE YPaBHEHUE ¢ TOCTOSIHHBIMU KO3 PHUIIMEHTaMU
y"+4y=2ctg2x. B kakoMm Buje cleayeT UCKaTh YaCTHOE PEIICHHWE HEOIHOPOTHOTO ypaBHEHHUSI

METOI0OM BapHallMy IPOU3BOJbHBIX MOCTOSIHHBIX ?
| OtBer ‘ ‘

3AJAHHE 18.
Pemenue kpaeBoit 3amaun y" =2x+1, 0<x<3, y0)=1 y@3)=9/2

HUMECT BU

3 2 3 2

BAPUAHTBI OTBETOB: 1)y=%+x7—3x+1 2)y=%+x7—3x+1 3)
3 2 3 2

y=X—+X——Ex+l 4) y=X—+X—+Ex+1.
3 2 3 3 2 3

3AJIAHHE 19.

Jlaro muddepernuansHoe ypapHerne Y' = y° +2X u nauanpHoe ycnosue Y(0) =1. Torna mepsbie

TPU YJICHA Pa3JI0KEHUS €0 PELIEHUs B CTEIIEHHOU Psifi UMEIOT BUJT
BAPUAHTBI OTBETOB:
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1) 1+x+5x> 2) 1+x+0,25%* 3) 1+x+0,5x° 4) 1+x+25x%°.
3AJIAHUE 20.

! — 3 ,
OOmee penienne cucteMsl TudQepeHInaIbHbIX YPaBHEHUN {ylr Y
Y. =2y, -,

HMEET BUJI
BAPMAHTBI OTBETOB:

y, =C,e?* +C,e™¥, y, =Ce ¥ +Ce ™,
1 2 2 5

: Y, = gcle2X ~Ce ™ ) Y, = —gcle‘2X —Ce™

y, =C,e** +C,e%, y, =C,e ™ +C,e¥,

3) 2 4) 2

y, = gcle2X +C,e™ y, = —gcle2X +C,e%.

TecToBoOE 3a1aHHe MO PYHKUUAM KOMILIEKCHOM NepeMeHHOil
H ONEPAIMOHHOMY MCYHCJICHHUIO

3AJJAHUE 1

3a/1aHnI0 KaKUX JIBYX JACHCTBUTEIBHBIX (DYHKIUN EHCTBUTEIBHON MEPEMEHHON SKBUBAJICHTHO 3a-

52
JlaHNe KOMIUIEKCHOH (DYHKIMM KOMIUIEKCHO# nepemennoit  f (2) =e ™ ?

| Ortser |
3AJIAHHUE 2

J2

YkakuTe 3HaUCHUE KOMIUIEKCHOTO jjorapupma Lnz mpu z= 5 +i1—.

| OtBet ‘ ‘
3AJTAHHUE 3
Jlana ¢yHKIMS KoMIuIeKkcHoit nmepemennoii: f(z)=2Z*. IIposepuTs, mpuMenss ycrnosus Komm —

Pumana, siBisIeTCs M OHA aHATUTHYECKOM.
| Otser | ‘
3AJTIAHHUE 4

1
B
1-2/2

VYkakuTe nepBble YEThIpe WiICHA pa3iokeHUs] QYHKIUN KOMIUIEKCHON NEPEMEHHON W =

psn Teiinopa o crenensm Z.
| OtBer | |
3AJTAHHE 5

zdz

Beruucnuth HHTErpal 2 .
-4 2° +9

| Otser ‘
3AJIAHHUE 6

Onpenenure pagnyc CXOAUMOCTH psiia Z il
n=o(L+1)

| Otser ‘
3AJJTAHHUE 7

o Ny . z+1
Haiiti cymmy BbI9eTOB (PyHKIIMM KOMIUIEKCHOM mepeMeHHoi f(z)=—————— OTHOCHUTEIbHO

(z—-2)(z-3)
€€ 0COOBIX TOYEK.
BAPUAHTBI OTBETOB: 1) -7 2)-1  3)1 4 0.
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3AJAHUE 8
Pemmte omepanmuoHHbIM MeTonoM 3amady Komm ans  nuddepeHnuanbsHOro  ypaBHEHUS:

y'—4y=e", y(0)=0.

Vkazanue: Opurunany f(t)=€e" coorsercTByeT H300paxkenue F(p)= il
+

| Otser ‘

OneHka «O0TJIIMYHO» BBICTABISETCS CTyAEHTY 3a 95 — 100% npaBUIbHBIX OTBETOB,
OLIEHKA «XOPOIIO)» - 3a HEe MeHee 75% MpaBUIIbHBIX OTBETOB;

OILICHKA «YJIOBJIETBOPUTEIHHO» - 3a HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OLIEHKA «HEYIOBJIETBOPUTEIBHO» - 3a MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommuiekrt BonnpocoB (YO)
(st ouenku komnerennuii OK-1, OIIK-5, IK-2)

JUHEHNHAS 1 BEKTOPHASI AJITEBPA

Matpulibl, TUIIBI MATPHLI.

Omnepauuu ¢ MaTpuLiaMH, UX CBOMCTBA.

YMHO)€eHUE NPSIMOYTOJIbHBIX MaTpPUL.

MarpuuHnas popma 3aIuc CUCTEMbI TMHEHHBIX aareOpanyecKux ypaBHEHUH.

Onpenenurenn U UX CBONCTBA.

[Tonsarue onpenenutens. MUHOPBI U anredpanyecKue JOMOIHEHHMS.

CucreMbl TMHENHBIX aNre0panyecKux ypaBHEHUNM, OCHOBHBIE ITOHATHS U ONPEIEIICHUS.

IIpaBuno Kpamepa pelieHust CuCcTeM JIMHEHHbIX ypaBHEHUH.

OOpaTHas MaTpula U €€ BbIUKUCICHHE. Y CIIOBUE CYILIECTBOBAHUS OOpAaTHOW MaTpPHULIbIL.

0. Pemienue cucteM JTMHEHHBIX anreOpanyeckux ypaBHEHUN METO10M 0OpaTHOM MaTpHUIBL.

11. Meron I'aycca penienust cucteM JIMHEHHBIX ypaBHEHUH.

12. Perienue npou3BOIbHBIX CUCTEM JIMHEWHBIX YpaBHeHUI MeTooM ["aycca.

13. Panr matpunel. Teopema Kponekepa — Kamemmm.

14. OgHopoaHble cucTeMbl IMHEHHBIX YpaBHeHUl. Kpurepuii cylecTBoBaHNs HETPUBHAIBHBIX pe-
LICHU.

15. [lonaTue BeKTOpa U JIMHEHHbIE ONepaluy HaJl BEKTOpaMHU, CBOMCTBA ONEparyi.

16. JTuneitHast KOMOWHAIUST BEKTOPOB.

17. Jluneiinast HE3aBUCUMOCTb U JIMHEHHasi 3aBUCUMOCTh T'€OMETPHUECKUX BEKTOpoB. Kputepuii
JIMHENHOM 3aBUCHUMOCTH.

18. INonsartue 6a3zuca. KoopanHaTsl BEKTOpa.

19. OproHopmupoBaHHBI 0azuc. Pa3nokeHue BeKTopa Mo BeKTopam Oasuca.

20. YnopsisoueHHasi Tpoiika BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIAHHOE MTPON3BEACHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3mce.

22.YcnoBust OpTOrOHAJIBHOCTH, KOJJTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeliHbIe IPOCTPAHCTBA.

24. Matpuna nepexoja oT 6a3uca kK 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS] MATPHUIIBL.

BOoo~NoOR~WNE

MATEMATHUYECKHW AHAJIN3

[TonsiTve MepeMEeHHOMN BEIMYUHBI U 00JIACTH €€ U3MEHEHHS.

NOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KJIacCU(UKaus GyHKIUH.

OnpeneneHne U TUIBI YUCIOBON MOCIENOBATENBHOCTH.

[Ipenen uncioBOi Mmociaen0BaTeIbHOCTH. ApU(MeTHUECKUe ONepalui HaJl MOCIeA0BaTeIbHO-
CTSIMH.

Apwnh e
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10.

11.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.
22,

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.

ook~ wdE

7.
8.
9.

10.

VYcii0BUs CyIIECTBOBAHUSI KOHEUHOIO IMpeelia YUCIOBOM MocienoBaTeabHOCTH (TeopeMbl Ko-
mu U Beliepmrpacca).

BTopoii 3ameuaTenbHbIi Mpees.

[Tpenen gynkumu. OnpeneneHus. I'eomerpuyeckas HHTEpIpPETAMS MOHATHS Tpenena (QyHK-
uuu. CBOMCTBA MPEJEIIOB.

Beckoneuno maibie, 6eCKOHEUHO OOJIbIINE (PYHKITUH.

[TepBblii 3aMeUaTeNIbHBIN TPEACI.

BeckoHeuHO Masble BeIMYMHBI. DKBHUBAJICHTHbIE OECKOHEYHO Masble U UX MCIIOJIIb30BaHUE TPU
BBIUUCIICHUHM ITpeesioB. Talmuia SKBUBATIEHTHBIX OECKOHEUYHO MaJlbIX.

HenpepsiBHOCTh yHKIMK B TOUKE M Ha mpoMmexyTke. OnHocroponnue npenensl. Kiaccudu-
Kalus TOYEK pa3pbiBa rpaduka.

CgoiicTBa (yHKIMIA, HETIPEPBHIBHBIX HA OTpe3Ke (Teopembl Beiepmrpacca, bonpuano — Komm).
[TponsBoanas. ['eomerpruyeckuii 1 GpU3MUECKUN CMBICT MPon3BOaHON. KacaTenbHas u HopMalib
K IUIOCKOM KPHBOM.

Tabnuua npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMH.

CBsi3b MEXY CYIIECTBOBAHHEM MPOM3BOAHON (YHKIMHU B TOYKE U HETPEPHIBHOCTHIO (PYHKIIUU
B TOM )K€ TOUKE.

[Tpon3BomHasi CyMMBI, TPOU3BEACHUSA, YaCTHOTO. [Ipon3BomHas CIOXKHONH U OOpaTHOW (YyHK-
805058

[Tpou3BogHas napaMeTpUUYECKu 3aJaHHON (PYyHKIUU.

[Tpon3BoHas pyHKLUY, 3aJaHHON HESBHO.

JuddepeHnmrpoBanue cI0KHON MOKA3ATEIBHON (QyHKITHH.

Huddepenunpyemocts. Juddepennuan. ['eomerpuueckuii cMpicn auddepennnana.
[TpousBoaHbIe U MU GEPEHIHATIBI BBICIIUX ITOPSIKOB.

OcHoBHbIe TeopeMbl auddepeHnnansHoro ucuucieHus (reopema Oepma, Teopema Posisi, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

Mmuorounen Teinopa u ero coiictBa. @opmyna Teitnopa. OcraTounslii wien ¢popmyrst Teii-
nopa B ¢popme Jlarpanxa u Ileano.

AcuMnToTHI rpaguka QyHKIUH.

OkcrpemyM. Heobxonmumoe yciaoBue s3kcTpeMyma.

JlocTtaTouHble yCIOBUS IKCTPEMyMa.

JocTtarouHoe ycinoBue Bo3pacTaHus (yObIBaHUS) QYHKIHH.

Haubonpiiee u HauMmeHsblee 3HaYCHUS (YHKIIMA Ha OTPE3KeE.

BeinmykiocTh, BOTHYTOCTb, TOUKa Neperuda. /Jloctatounoe ycinoBre BOTHYTOCTH (BBITYKIIOCTH).
Heob6xomumoe ycnoBue Touku neperunda. JloctaTounoe ycnoBue neperuoa.

OO11ast cxemMa NOCTPOEHUS U HCCeI0BaHus Tpapuka QyHKIUH.

OYHKIIMU HECKOJIbBKUX IEPEMEHHBIX

Omnpenenenre 1 reOMETPUUECKUN CMBICT (PYHKIIUH JIBYX IEPEMEHHBIX.

JIluauu ypoBHS (GYHKIUH IBYX T€PEMEHHBIX.

YacTHble TPOU3BOHBIE (PYHKIIUH HECKOJIBKUX ITEPEMEHHBIX, UX T€OMETPUUECKUI CMBICIT
OyYHKIMH HECKOJIBKUX MTEPEMEHHBIX, TOHITHE MOJIHOTO nuddepenuana.
JuddepenurpoBanue cI0KHbIX QYHKIMNA HECKOIbKUX EPEMEHHBIX.

[Ipon3BoIHbIE BBHICIINUX MOPSAKOB (PYHKIIMU HECKOJIIBKUX MepeMeHHbIX. CMelIaHHble MPOU3BO/-
Hele. Teopema IlIBapua.

[IponsBonHas GyHKIUN HECKOJIBKUX MEPEMEHHBIX 110 HAPaBIEHUIO.

IIpon3BoHas IO HANIPABIIEHUIO U TPAJAUEHT CKAJISPHOTO MOJI.

DKCTpeMyM (PYHKITUH HECKOIBKHUX TMEPEMEHHBIX.

Heo6xonuMoe u 1ocTaToOYHOE YCIOBUS SKCTpeMyMa (DyHKITUH IBYX MEPEMEHHBIX.
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. Berumcnenue miomaay u JUIMHBI KPUBOU, 33JaHHON YpaBHEHUSAMU B ITapaMeTpUdecKoit popme.
13.
14.

HUHTETI'PAJIBHOE UCYUCJIEHUE

[lepBoobOpaznas, HeonpeaeneHHbIH nHTerpal. Tabauia OCHOBHBIX HHTEIPAJIOB.
3amMeHa NepeMEeHHON U UHTETPUPOBAHUE 10 YACTSIM B HEOIPEIECIEHHOM UHTErpase.
WuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS 01 3HaK quddepeHimana.
WNuTerpupoBanue paiMoOHAIBHBIX JPOOCH.

WuTerpupoBanue o 4acTsM U 3aME€Ha IEPEMEHHOI B OIpe/IeJIeHHOM UHTErpale.
WNuTerpupoBanre TPUTOHOMETPUIECKUX (DYHKIIUNA, OCHOBHBIC TTPHEMBI.
WuTerpupoBanre uppaoHaIbHbIX (QYHKITHH.

VYHuBepcanbHas TPUTOHOMETPUYECKas OICTAHOBKA.

OmnpeneneHHbIN HHTErPal U ero cBoiicTBa. @opmyna Hetotona — JleliOnua.
[TpuiioskeHus ONPEICIICHHOTO HHTETpajia K PEeIICHHIO TeOMETPUICCKIX U (PU3MUYECKUX 3a/1a4.
Boruncnenue miomazei ¢ moMOIIbIO ONPeIeICHHOI0 HHTETpaa.

Boruncnenue miomany KpUBOJIMHEMHOTIO CEKTOPa B MOJISPHBIX KOOPAUHATAX.

Brruucnenue momaneid B IPAMOYTOJIBHBIX M TOJSPHBIX KOOPAMHATAX C IOMOINBIK OIpe-

JIEJICHHOT0 MHTErpasa.

Brruncnenue QIMHBL 1yTU € IOMOLIBIO OIIPENEIEHHOTO HHTErpaa.

Boruncnenue 1ivHbl ATy KpUBOH, 3aJaHHOM TapaMETPUYECKHU.

Boruncnenue o6bema Tena BpallleHus ¢ IOMOILBIO OIIPEIETIEHHOI0 UHTerpaa.

Brruncnenue miomanay NoBepXHOCTH TeJa BPaICHHUS.

HecoGcTBeHHBIE MHTETPANIBI TIEPBOTO U BTOPOTO THIIA. [[OHATHS CXOAMMOCTH M PACXOTUMOCTH

HECOOCTBEHHOI'0 MHTETrpaa.

HecoOcTBeHHBIE MHTETPANIBI OT Pa3phIBHBIX (DYHKITHIA.

KparHble, KpUBOJIMHEHbIE HHTETPAJIbI

JIBOMIHOM MHTETpa, OIIPENEICHUE U CBOMCTBA.

ITpaBuiia BEIUMCIIEHHS JBOMHOTO HHTETpaIa.

HexoTtopsie npuioxkeHust TBOWHOTO MHTErpajia (K BHIYUCICHUIO TUIOMIAAeH, 00beMOB, CTaTH-
YECKUX MOMEHTOB, MOMEHTOB MHEPLIUH, KOOPAUHAT LIEHTPA TSIKECTH.

TpolHOM UHTErpa, ONpeACIICHHE U CBOWCTBA.

KpuBosMHENHBIN HHTETpal IEPBOTO TUNA .

KpuBoMHENHBIN HHTETpa BTOPOrO THUIIA.

Heo6xonumoe 1 1ocTaTOYHOE YCIIOBHS HE3aBUCUMOCTH KPUBOJIIMHEMHOTO HHTETpaja OT MyTH
WHTEIPUPOBAHUS.

®opmyna ['puna.

PSIJTBI

YucnoBele noaoxuTeabHbIE psiabl. TloHsATHE cymMMbl OeckoHeUHOTO psiaa. Cxozsimuecs U pac-
XOJSIINECS PAIBL.

Heo6xoumblii pU3HAK CXOAUMOCTH, TEOPEMBI CPAaBHEHHS.

[Tpusnaku lanam6epa u Ko, HHTErpaabHbIi MpU3HAK.

3HaKonepeMeHHbIe Psi/ibl, AOCOIOTHAS U YCIOBHASL CXOJIUMOCTb.

Teopema JleitbHuIIa 0 CXOIUMOCTH 3HAKOUEPETYIOIIUXCS PSJIOB.

@yHKIMOHAIBHBIE PSAJIbI, PABHOMEPHAs CXOIMMOCTb, TpU3HaK Beliepmrpacca.
CrenenHsble psjabl, TeopeMa AGens, THTepBal U paJnyCc CXOJAUMOCTH CTEIIEHHOTO psja.
Pan Teitnopa. YcnoBus paznoxumocts pyHkiuu B psin Teinopa.

Pasnoxxenue B psin Teilsiopa HEKOTOPBIX PYHKIMH (TaOIUYHbBIE PA3IOKEHNU).
[Tpumenenue psana Teitnopa Kk NPUOIMIKEHHBIM BBIYUCICHUSIM.

OBBIKHOBEHHBIE TUO®EPEHIINAJIBHBIE YPABHEHUA
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OcHOBHBIE TOHATHS TEOPHUH OOBIKHOBEHHBIX U (epeHInaNbHbIX YpaBHEHH MEpBOTo MOPsI-
Ka: onpesereHne 0OBIKHOBEHHOTO AU(QPepeHINATbHOTO YpaBHEHUs, (OPMBI 3aIIUCH OOBIKHO-
BEHHOT0 UG (depeHINaTbHOT0 ypaBHEHUS IEPBOT0 MOPSJIKA, MOHATUS OOILEro U 4YacTHOTO pe-
HICHHI, OOIIEero U YaCTHOTO HMHTErPajIoB.
[TocranoBka 3amaun Ko mis nuddepeHnpanibHoro ypaBHeHUS IEPBOTO MOPSAKA.
Teopema cymiecTBOBaHUS W €IUHCTBEHHOCTH pemieHHs s TudepeHInaIbHOr0 YpaBHEHUS
MEPBOIO MOPSIKA.
['eomeTpHUyecKHii CMBICIT 00LIET0 HHTETpajda OOBIKHOBEHHOTO [I.y. IIEPBOTO MOPSIKA.
Huddepenunansubie ypaBHEHHs IEPBOTO MOPSIIKA C Pa3AeICHHBIMU U Pa3AeSIONIMMUCS Tie-
PEMEHHBIMHU.
Jluneitnble nuddepeHranbuble ypaBHEHUS IEPBOro MmopsAaka. MeToJ Bapuanuu NpoU3BOJIb-
HOM MOCTOSIHHOM.
HMuddepenunansupie ypaBHeHUs N-T0 nopsaka. OCHOBHbIE MOHITHS: (POPMBI 3aUCH, MOHSATHS
00LIEro ¥ YaCTHOI'O PELIEHUM.
[TocranoBka 3amaun Komm u kpaeBoit 3agaun 17151 OOBIKHOBEHHOTO TG (depeHInaIbHOro ypas-
HEHUs N-TO NopsaKa.
HuTerpupoBanue nuddepeHIranbHbIX YpaBHEHUH N-TO MOPsAKa METOIOM MOHMKEHUS MOPSII-
Ka.
Jluneitabie oqHOpoaHbIe MUddepeHnanbHble ypaBHeHUs N-ro nopsaka. OOume cBoiCTBa pe-
LICHUM: TOHATUS JIMHEHHO 3aBUCHMBIX M JIMHEMHO HE3aBUCUMBIX PEIICHUH, OMPEACIIUTENS
Bpounckoro, nonsitue GpyHaaMeHTaTbHONW CUCTEMBI PEIICHUIH,
Teopema o cTpykType 00ImIero pemeHuss 0OBIKHOBEHHOTO JHHEHHOTO OXHOpOoAHOTrO audde-
PEHIMATLHOTO YpaBHEHHs N-TO MOPSAKA.
Jlunelinple ogHOpOAHBIE AH(QepeHInanbHbIe YPaBHEHUS N-TO TOPSIKA C MOCTOSTHHBIMH KO-
s unrentamu. XapakTepUCTUUECKOE YpaBHEHUE, €ro CBA3b ¢ AuddepeHnaIbHbIM ypaBHe-
HUEM.
Bun dacTHBIX pereHuil JTUHEWHHOTO OAHOPOAHOrO auddepeHuanbHOro ypaBHEHUS N - TO
HOpsiIKa C TIOCTOSHHBIMH KOX(Q(QHIMEHTaMH B 3aBUCHMOCTH OT BHIAa KOpPHEHW XapakTepH-
CTHYECKOI'0 YPaBHEHUS.
Jlunelinbie HeomHOPOaHBIE nUdepeHInaNbHbIe ypaBHEHUS. TeopeMa 0 CTPyKType OOIIero
peILIeHusI.
Pemienne nuHeWHBIX HEOTHOPOAHBIX AU(GEPEHIINATBHBIX YpPaBHEHHUI C MOCTOSHHBIMU KO-
dburmentamu. MeTo moadoopa 4aCTHOTO PElIeHUs ISl IPaBbIX YyacTel BUia

f(x)=P,(x)e™, f(x)=Mcospgx+Nsin X,

f (X) = P(x)e™ cos Bx +Q(x)e™ sin BX.

Pemennie nuHEHHBIX HEOTHOPOAHBIX JUBdepeHINANBHBIX YPaBHEHUI METOJO0M BapHaIlUH
MIPOU3BOJILHBIX TOCTOSIHHBIX.
[TocTaHOBKa U pelIeHUEe 3a/1a4U Ha COOCTBEHHbIE 3HAUEHUS.
Cucremsl nuddepennmanbabix ypaBHeHui. [lonstue HopMmanbHO# cuctemsl. [lonstus oOre-
r0 M 4aCTHOTO peleHui cucreMbl. Teopema o mnpuBeneHuU JUQGepeHIInaIbHOr0 YypaBHEHUS
N-TO MOpsAKa K HOPMAJIBHOM cucTeMe. MeToa HCKIIIOUEHUSI HEM3BECTHBIX.

TEOPUSA ®YHKIIMHA KOMIIJIEKCHOM MEPEMEHHOM
U ONTEPAIIMOHHOE NCYUCJIEHUE

KommnekcHeie uncna. Onpeaenenue, popmbl 3alUcu U 1EUCTBUS HaJl HUMHU.

Omnpenenenne (yHKIUU KOMILJIEKCHON nepeMeHHOU. [loHsATHE (QyHKIMHM KOMILIEKCHOM Tmepe-
MEHHOH KaK OTOOpa)KEHUS.

Omnpenenenne 1 cBOICTBa OCHOBHBIX AJIEMEHTAPHBIX (YHKIIMNA KOMITJIEKCHOHM IepeMEHHOM.
Jlorapudmuueckast GyHKIIHUSI KOMIUIEKCHOM MEPEMEHHOM.
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5. HenpepsiBHOCTh U quddepeHnupyemMoctb PyHKIIMA KOMIUIEKCHOU TepeMeHHoi. YcnoBus Ko-

i — Pumana. [Tonatue ananutudeckoil pyHKIuH.

OrmpeneneHne U CBOMCTBA MHTETPAIOB OT GYHKIIMA KOMIUIEKCHOM ITEPEMEHHOM.

Teopema Ko st 0THOCBSI3HOM 0071aCTH.

Teopema Kot 171 ¢10KHOTO KOHTYpA.

WNurerpanpras gopmyna Komu. BeuncieHne KOHTYPHBIX WHTETPAIOB € IMOMOIIBIO WHTE-

rpanbHON hopmyibl Komm.

10. MuTerpanpHOE MpecTaBIeHHE TPOU3BOIHON OT aHATUTHYECKON (DYHKIINH.

11. Creniennblie psaabl B KOMIUIEKCHOM oOnactu. Teopema AbGerns. O0aacTh CXOIUMOCTH CTEIIEHHOTO
psizia B KOMIUIEKCHOM 06iacTu.

12. Teopema o pazynoxeHun (YHKIMH KOMIUICKCHON TNepeMeHHoW B psna Teimopa. Pazmuunbie
dbopmel 3amucu psga Teinopa. O6nacTs U paguyc cxoauMocTu psaa Teiinopa.

13. Pazno)keHre OCHOBHBIX 3JIeMEHTapHBIX (yHKIMH B psan Teinopa.

14. Psn Jlopana. O6sacts cXo0AuMOCTH psifa JlopaHa.

15. Knaccudukaiuys ocoObIX TOYEK aHATUTHYECKON (PYHKITUH.

16. [TonsATHE BBIYETA PYHKIUU OTHOCUTEIBHO 0c000i ToOUKH. OCHOBHAS TEOpEMa O BBIYETAX.
@DopMyIIBI U1 BBIYUCICHUS BRIYETOB (DYHKIIMK KOMIUIEKCHON NIEPEMEHHON OTHOCUTEIBHO
IIPOCTOTO I0JII0CA, MOJIF0ca N —T0 MOpsSAKa.

17. Boiuncrienne KOHTYPHBIX HHTETPAJIOB OT (PYHKIIMU KOMILJIEKCHOM MEPEMEHHON C TOMOIIIBIO BbI-
YETOB.

18. Onpenenenue npeodpazoBanus Jlamnaca, MOHATUS OPUTHHATIA U U300paKEHUSI.

19. CroiictBa npeodpazoBanus Jlamraca. TeopeMbl TMHEHHOCTH N300paXKCHHUSI U TTOT00HSL.

20. CpoiictBa npeoOpa3zoBanus Jlamnaca. Teopembl cMmenieHus: H300pakeHUs U 3ara3/IbIBaHusl.

21. CroiictBa ipeoOpasoBanus Jlammaca. Teopemsr nuddepeHnmpoBanus opurnHana u guddepeH-
UPOBAHUS U300paAKECHHUS.

22. CpoiictBa npeobpa3oBanus Jlammaca. Teopema HHTErpUPOBAHUS OPUTHHAIA.

23. O6parnoe npeodOpaszoBanue Jlamnaca. Teopema oOpareHus.

24. O6patHOe npeoOpazoBanue Jlammaca. CiocoObl HAXOKICHHUS OPUTHHAIIA.

25. OnepaiuoHHBII METOJ| pellleHus] THHEHHBIX HEOTHOPOAHBIX AU PepeHInanbHbIX ypaBHEHUH ¢
MOCTOSIHHBIMU KO3 (hULIIEHTaMHU.

© oo N

KomMnuiekT 3amanuii 1J11 BBITIOJTHEHUS
pacdetrHo-rpaguueckux paoor (PI'P)
(nist ouenku kommnerenuii OK-1, OITK-5)

10 AUCIIUITIINHEC MartemMaTuka
(HaMMEHOBaHHE JUCIUILIIMHBI)

Ilo anredpe
PI'P Ne 1, vactp 1
-11 0 2 0 2
3ananue Nel. lanbt matpunibt A= 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Boimosnaute meiicteus: A2 +8BT .

3ananue Ne2. TIpogomkuth JaHHOe MaTpuuHoe pasenctso (2A+3B)* —4A> —6AB =...

Y IPOBEPUTH €r0 JUId MaTpull 4 U B 13 nepBoro  3aJaHus.
3asanue No3. Beryucnuth onpeaenuTeb IByMs ClIoco0aMu: pa3iokKeHHEM I10 IIEPBOI CTPOKE U
Pas3IoKEeHUEM I10 NIEPBOMY CTOJIOILY.
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1 0 -1 2
02 1 -1
11 -1 1
11 -2 1
3ananue Ne4. [y JaHHOM MaTPUIIBI HAWTH 00paTHYIO MaTpuily. Clenars mpoBepKy.
1 0 2
1 1 0}.
-1 2 3

3amanue Ne5. Pemuts MaTpuunoe ypasaenue AXB =C (maittu X). Crenats npoBepky.

[ el s

3aganue No6. Hailtu panr MaTpHIlbI.

1 -1 2 3

0 5 4 3

2 8 9 15|
3 -8 2 6 20

PI'P Ne 1, yacth 2
3ananue Nel. Pemuts cucremy meronoM Kpamepa. Crnenatb mpoBepky.
X +4X, =Xy =2
2X +2X, +3X, =7
3% +6X,-2X, =1
3amanue No2. Pemuts cucremy u3 Nel metogoM oOpaTHON MaTpUIIBI.
3amanue No3. Pemuth cuctemy u3 Nel meronom ["aycca.
3apanue Ne4. Pemute HeoqHOPOAHYIO cucTteMy MeTosoM ["aycca. Haiitu ob1uee pemienue u yact-
HOE pelIEHUE.
X, + X, +2X,+3X, =5
3%, +2X, — 4%, — 2%, =1
ox, +4x, + 4x,=11
3aganue NeS. Pemmth otHOpoHYIO cucTeMy MeTtoaoM ["aycca. Haiftu oGmee pemenue u @CP.
2%, +6X, —9%, —9%x, =0
4%, —5%;+x,=0
3% +3X, = 7X; —4x,=0"
X, —3X, + 2%, +5%, =0
PI'P Nel, yactp 3
3ayanue Nel. TTokasaTh, uTo BekTOopsl M, N, P 06pasyioT 6a3uc B MPOCTPAHCTBE U PA3TIOKHTH

BekTop @ mo sTomy Gasucy: M= (1, -1,2),n=(2,0,3), p=(-2,-1,1),a = (5 —4,13).
3aynanue No2. Jlansl BeKTOpsl M 1 N . BBIACHUTH — KOJUIMHEAPHBI JIU BEKTOPH A U b.

m=(28,—-8,8),n=(-21,6,—6), a=2m+n,b =2n—-m.

N\
3amanme No3. Haiirnr |& |, e | M| =642, |n|=2, (M,N)=135", a=6m-m.
3amanue Ne4. Jlan A ABC . Haiitu £ B,ecim A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. Tlpu kakux 'x' BekTopsl A U D mepnenmukynspabr?
a=(x;1;-4),b=(x-3;12; x).

3ananne Ne6. Haiity muiomas napauienorpaMma, OCTPOEHHOTO Ha BEKTopax a u b .
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_ A V2
a=2m-5n,b=m+n,|m| =12, |n|=3 (M, ﬁ)=€.

3apanue Ne7. Haiitu mnomans tpeyroasuuka ABC, eciun A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3aganue No8. JlaHbl BEKTOpHI 4, 5, C . BeisicHUTB — KOMILIaHAPHBI JIX BEKTOpBI. ECiu BEKTOPHI HE
KOMIUIAaHApHBI, TO HAUTH 00BEM MapaJuiesIenuIieia, TOCTPOCHHOTO Ha BEKTOpax 4a, b,C u orpe-
JeNIUTh — KaKylo TPOUKY OHH 00pa3yIoT.
a(l;-1;5),b(2;4;-2),c(3;0;1).
PI'P No 4

3amanue Nel.  Jlns nuHeliHoro omeparopa A 3aJaHbl 00pa3bl Oa3UCHBIX DJIEMEHTOB
Age,, Ag,, Ag,. 3anucars mMatpuiy onepatopa 4 B Gasuce €, €,, €, n HaiiTn 0Opa3

dJleMeHTa X.
Ae, =7¢e +3e,—-2¢e,, Ae,=¢€ —¢€,+4¢e,, Age,=2¢€ +2¢,+3€,,
X=2¢ —4¢e,+¢€,.
3aznanue No2. Haiitu coOCTBEHHBIE 3HaUEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEWHOI'O ollepaTropa, 3a-

. -4 1
JAHHOTO B HEKOTOpOM Oa3uce MaTpuueit A= 7 o

ITo unTerpanam
HeonpeaesieHHbI HHTErpaJ
HaiiTn unTerpaJbl.

IJw_x+3 Jdeg J- J- 5x+1 J.COS(Z—S\/;)
cos? X 2 cos® X ZX\W I +2x+7 2%

wdx 11 [(2-x)In3/xdx

dx 6. J'(1—3x)c035xdx

7. jarcth\/_dx 8. J'e*XCOSSde 9, Ix In(x+3)dx 10. j

12. I(x2+3x—1)35xdx 13. Jstinzgdx 14, J'(Bx—S)cosgdx 15. j(\ﬁ—Sx)sinde

x* —4x® +13x
(x-1)(x-2)

arcthx+x 18, J- 9(sinx +cosx)

2

16. [(x—1)"In*(x~1)dx 17j o

dx 19[
(cosx— smx)

J-2x3—6x2+7x—4 X +2x% +2x+1

ind 3 . )
(x+1)(x-2)2 dx 21. j(x2+1)(x2+x+2)dx 22. Ism 2xcos” 2xdx  23. Ism x cos® 3xdx

dx dx

OnpeneneHHblil HHTErpPaJ

1. Haiitu nnowmaap Gurypsl, orpaHuueHHON rpadukamu QyHKIHH.

2. Haiitu nmomanb GUryphl, OrpaHU4eHHON JIMHUAMM, 33aHHBIMUA YPaBHEHUSIMH B MOJIIPHBIX KO-
OpAMHATaX.

3. Haiitu 06beM Tena, 00pa3oBaHHOIrO BpaiieHueM Guryp. s HeueTHbIX BAPHAHTOB — OTHOCH-
TenbHO ocu 0X, AJi YETHBIX BapUAHTOB — OTHOCUTENBHO ocHu Y.

4. BBIUUCIUTH JUTMHBI YT KPUBBIX:

a) 3a/IaHHBIX YPaBHEHUSIMHU B IPSIMOYTOJIBHOM cUcTeMe KOOPAUHAT;

0) 3a/JaHHBIX YPaBHEHHUSIMH B MOJSIPHBIX KOOPJMHATAX — JUIS YETHBIX BAPUAHTOB,

YpaBHEHUSMHU B MapaMeTpUuecKoi hopMe — JIJIsl HEUETHBIX BApUAHTOB.

Bbraucnute miomnaam NoBepXHOCTH, 00pa30BaHHON MpU BPALLIEHUH BOKPYT ocH OX KpUBOIA.

6. BeramciuTh HECOOCTBEHHBIC MHTETPANIBI HITM YCTAHOBHUTH MX PACXOJAUMOCTb.

o
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VYcnoBus 3amau

1) y=x*/2, y=1/1+x% 2) r=sinp 3) X’ =2y, y=[X

4a) y=¢e", 0<x<In5 46) r=3(1-singp) —-x/2<p<-7xl6
© 1

5) y=1/x, 3<x<4 6) | dx . [xIn?xdx
12x-D)Vx> -1 0

KpaTHble, KpUBOJIMHEHbIE HHTETPAJIbI

2 2y
1. VI3MeHUTh MOPSIOK HHTErpUpoBaHus B ABoiiHOM uHTerpane [dy [ f (X, y)dx.
0 y-2

2. BeraucnuTh 00beM TeNna, OTPAaHNYEHHOTO MIOBEPXHOCTSIMH X% + y2 =4Xx, z=X, 7=3X
3. BBIYHCIUTh MEXaHUYECKHE XapaKTEPUCTUKHU TUTACTUHBI - YCJIOBHS, 33/IAI0NIHE IJIACTHHY:

AABC, A(0;0), B(-3,0),C(0;) Haiit x_,Y,.

4. BprauciuTh paboTy CHIIOBOTO TOJIS BIOJB ITyTH, 33/1aBAMOr0 JIMHUEH | B HanmpaBiieHHH BO3pac-

TaHus napaMerpa {: cuia F = (Xz; y-— 7% X) , ypaBHEHHE KPHUBOIi
x=t,y=t-1,z=2t,0<t <2
ITo 00bIKHOBEHHBIM I (epeHIHATBHBIM YPABHEHUSAM
1. HapI/ICOBaTB HHTCIPpAJIbHYKO KPUBYIO YPAaBHCHUA y’ - XZ - y, MpOXOAAIIY O

yepe3 Touky M(2;3/2).Pemints ypaBHeHHE METOJJOM U30KJIUH.
Pemnts ypaBHeHus:

2. J4+y*dx—ydy =x’ydy,

2
3. Zy:y—+8—y+8,

dx x> X
4 dy 3x+2y+1
" odx x+1 '

5. xeyzdx+(xzyey2 +tgy)dy =0.

Pemmts 3anaun Komm aiis ypaBHeHui:
dy 2 3y

6. =———, 1) =1,
dx x* X o
7. 4y +x%y = (x* +8)e y?, y(0)=1.
1
8. PemuTh ypaBHEHHE: X2y +xy" = .
yp y y Ix
9. Pemmts 3amauy Komm:  y” =18sin® ycosy, y(@) = %, y'(0) =3.

Pemnts ypaBHEHUs:
10 yHH+yH! =x
11. y""+5y"+7y" +3y=(16x+20)e*,
12. y"+25y =2c0os5x—sin5x+e>,
1

13, y'—3y 42y |
A

14. Pewuts kpaeByto 3amauy: Y’ +2y'+5y=-3sin2x, y(0)=1, y(%) =0.

15. Haiitu cob6cTBeHHbIC 3HaUeHUsT A U COOCTBEeHHBIC (DYHKIMU Y 3a1a4yu:

y'+Ay=0, y(0)=0, y'(b)=y(b).

61



16.
17.

18.

10.

Pemmths ypaBHeHHUS:

Xy +2xy' =6y =xIn x,
y”_Xy!_4y:O.
Pemnts cucremsl ypaBHEHUN:
X’z +5xz+4y =0, 19 Z'=y-z, 20 y' =4y -3z +sinXx,
y' =z Cly'=z-y. |z’ =2y-z-cosx.
Teopus pyHKIMIT KOMIJIEKCHOTO IEPEMEHHOT0 M ONlePAIlMOHHOE HCYHCIeHne
. Beruucmuts gynkmmo W=2-3shz® npu z = -1 — i u nokasarsb
grcliia Z 1 W Ha KOMIUIEKCHBIX TuTockocTsax X0y u uOo. Y y=2
. [Toctpouts oToOpakenue obmactu D Ha mmockoctu X0y Ha moc- 2p----
KocTh UOv ¢ moMomIpio (PyHKIUN KOMIUIEKCHON MEpEeMEHHONH W = x=2
e’ =D
. Beruucnute npenen 0 B 4 x
. In(z-1
I|m (—) . X = 4
-1 shziz -
iy ) = 5
. Haiiti Bce Hynmu u ocoOble TOUKHM (YHKIMH KOMILJIEKCHOH Iepe- Y
MEHHOH U yKa3aThb UX TUI
_ 1l-chz
2°-37+2°

. [IpoBepuTh (YHKIMIO KOMIUICKCHOM IEpeMEeHHOW W=C0S2Z+35hz Ha aHAIUTHYHOCTh W

HalTU €€ NPOU3BOAHYIO.

. Beruucnute onpeaenéHupiii nHTErpal GyHKIUU KOMILUIEKCHON epeMeHHON

2+i

| ze*dz.
1

. Beruncnute nHTErpan GpyHKIUM KOMIUIEKCHOM NMepeMeHHON MO 3aMKHYTOMY KOHTYypy C, mpu-

MeHsis1 uHTerpanbHyto popmyiy Komu u Teopemy Komm o Beruerax

z-1 L
imdz, C:lz=2.

. Haiitn u3o6paxenue F(p) mo Jlaruiacy GpyHKIMK AeHCTBUTEIBHOM IEPEMEHHOMN

f(t) = 2e-%'cht + e'sint.

. Haiitu opurunan f(t) mo ero nzodpaxenuto mno Jlamiacy

1
F(p)=——.
p*+1
C nomompio npeobpaszoBanus Jlammaca pemmts 3agaauy Kommw ansa nuaeitHoro muddepenim-
aIBHOTO ypaBHEHUS c MOCTOSIHHBIMH KoddduImeHTaMu

y"—9y =sh3t, y(0)=0, y'(0)=0 (t>0).

Kpurepun ouenkmn:

- OLIEHKA «3a4TEHO)» BBICTABISETCS CTYIEHTY, €CIIM OH PETYJISIPHO B TEUEHHUE CEMECTpa MPECTaB-
JISJ1 PEIICHMS 3a/1a4, BBITOJHWI ITOJHOCTBIO BCE 33JJaHUS M UX 3aIUTHJI, OTBETUB HA BOIIPOCHI IIpe-
[o/1aBaTes;

- OLIEHKA «HE 3a4TCHO» BBICTABIIETCS CTYEHTY, €CIIM OH HEPETryJSIPHO B TEYEHHUE CEMECTpa Ipel-
CTaBJISUI PEeIICHUS 3a]1ad, BBHIIOIHUI 3aJaHHUs He TIOJHOCTBIO WJIM BOOOIIE HE MPEACTaBIISTI PabOThI
Ha IIPOBEPKY, TOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOMPOCHI MPENOAaBaTENs.
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