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1. Ilean ocBOeHUS TUCHMILIMHBI

K OCHOBHBIM meisiM OCBOCHUA AUCUUIUIMHBI  «Marematuka» cienyer
OTHECTHU:
- BOCIIUTAHUE Y CTYJEHTOB OOIIEH MaTEMAaTUYECKOM KYJIbTYPbI;
- MpUOOpETEeHHE CTYACHTAMHU IMIMPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHWM, YMEHUU U
HaBBIKOB;
- Pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K MHAYKTUBHOMY U JEAYKTUBHOMY MBIIUICHUIO
Hapsly C pa3BUTHEM MAaTeMaTUYECKOW UHTYULINH;
- YMEHHE CTYJACHTAMH Pa3BHBATh HABBIKM CAMOCTOSTEIHLHOTO WM3Y4YEHUS YUeOHOU U
Hay4YHOM JINTEPATYPHI, COJEPKAIIEH MaTEeMaTUUECKUE CBEJCHUS U PE3YyJIbTaThI;
- (hopmupoBaHue y CTyZeHTa TpeOyeMoro Habopa KOMIIETEHIIMI, COOTBETCTBYIOIIMX
€ro HaNpaBJICHUIO TTOJATOTOBKU U 00ECIIEYMBAIOIIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha
pBIHKE TpyAa.

K ocHOBHBIM 3ajadyamM OCBOCHMS ITUCHUILUIMHBI «MaremaTukay Cclenyer
OTHECTH:
- OCBOCHHE CTYJIEHTAaMHU OCHOBHBIX TMOHSTHI, METOAOB, (POPMUPYIOMIUX OOIIYIO
MaTEMaTUYECKyl0  MOATOTOBKY, HEOOXOJAMMYIO JUJIsi  YCIEIIHOTO  pelIeHUs
NPUKJIAIHBIX 3a]1a4;
- MOJTOTOBKY CTYJIGHTOB K JIESITEIBHOCTH B COOTBETCTBUM C KBaIU(UKAIIMOHHOU
XapaKTEPUCTHKON OakanaBpa Mo HaIlpPaBJIEHUIO, B TOM YHCIE (POPMUPOBAHUE YMEHHIA
HCIIOJIb30BaTh OCBOCHHBIE MAaTEMaTUYECKHE METOAbl B  MNpodecCHOHATBHOM
NEeSATENbHOCTH.

2. Mecto nucuumiinnabl B ctpykrype OOII 6akanaBpuara

Jucnurnnaa «MaremaTHKa» OTHOCHTCS K 0o0s3aTenbHOM dacTu O010ka bl. Ee
U3y4eHHUEe 00eCIeunBacT U3YUECHNUE TUCIIUILINH:
B 6aszo601i wacmu:
- pu3uKa;
- TEOpETUUYECKass MEXaHUKA;
- TEOPETUYECKHE OCHOBBI JIEKTPOTEXHUKH,
- DJIEKTPOHUKA,;
- IporpaMMHOe o0ecrieueHue i npodeccuoHaIbHOM AeITeTbHOCTU B DHEP-
reTUYECKOI 00J1acTH,
- 3JIEKTPOTEXHUUYECKOE U KOHCTPYKIIMOHHOE MaTepHaIOBEICHHE,
- “HGOPMAaIMOHHbIE TEXHOJIOTHH;
- JKOHOMUKA U YIIPABJICHUE B SHEPIETUKE.
B uacmu, popmupyemoii yuacmruxamu oo6pazoeamenbHbix OMHOUEHULL:
- TEOpHs, KOHCTPYUPOBAHHE U PACUET JIEKTPOTEXHUUYECKUX CUCTEM;
- IPOrPAMMHUPYEMBIE JIOTUYECKUE UHTETPAIbHBIE CXEMBbI;
- METPOJIOTHS, CEPTU(HUKAIIAS B CTaHIApTH3AIINS,
- ”HGOPMAITMOHHO — U3MEPUTEIIBHBIC CHCTEMBI,
- ABTOMATU3UPOBAHHOE ITPOEKTUPOBAHUE DJIECKTPUUYECKUX CUCTEM.



B oucyunaunax no evibopy cmyoenma.

- OCHOBBI TEOPUH HAJIC)KHOCTH CUCTEM DJIEKTPOCHAOKEHMUS,
- CAIIP snextpoobopypoBanus;
- uagopmaronusie Mojenu (CIM-Moenn) 351eKTpooOopy10BaHHUS.

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JUCUMUILIUHE,
COOTHECEHHbIe C IUIAHMPYEMbIMHU Pe3yJIbTATAMHM OCBOEHHSI 00pa30BaTeIbHOMH

NPOrpamMMmblI

B pesynbpTare ocBOeHUS MUCHUIUIMHBI y 00ydaromuxcs GOpMUPYIOTCS CIEIyIOIINe
KOMIIETEHIIMH U JOJKHBI ObITh JOCTUTHYTHI CIEAYIOUIUE PE3yIbTaThl OOYUCHUS Kak
sTan (OpPMHUPOBAHUS COOTBETCTBYIOIIUX KOMIETEHIIHI:

Kona B pesyiabrare ocBoeHuss | IlepedeHb miiaHUpyeMbIX pe3yJibTa-
KOMIIETEHIIUM | 00pa30BaTeIbHOI NMPo- TOB
rpaMMbl 00y4aromucs 00y4eHHS 10 TUCHHUILIHHE
HOJIZKeH 00J1a1aTh
OIIK-3 CriocoOeH TPUMEHSTH CO- | 3HATh:

OTBETCTBYIOIIMI  (PU3HKO-
MAaTEMATUYECKUH armapar,
METO/bl aHaM3a U MOJe-
JUPOBAHMSI, TEOPETUYECKO-
r0 U 3KCHEPUMEHTAIBHOIO
VCCJIEIOBAHUS TIPU pelle-
HUU  TPO(EeCCHOHATBEHBIX
3a/1a4

OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
HBIX JUCHUMIUIMH U METOJIbI aJireOphl U
MaTeMaTU4ecKoro aHanuza, audde-
PEHIMAIBHBIX YPABHEHUM

yMeEThb:

BBIIBUTh €CTECTBEHHOHAYYHYIO CYIUI-
HOCTh TIPOOJIEM, BOZHUKAIOIIUX B XOJI€
poeCCHOHAIBHOM  JIeATEIIHBHOCTH,
NPUBJIEYb WX JJII PELICHUS] COOTBET-
CTBYIOITUN  (PU3UKO-MaTeMaTUUECKH
amnmapar

BJIAJIETh:

CIIOCOOHOCTBIO BBISIBUTH €CTECTBEHHO-
Hay4YHYIO CYIIHOCTh MPOOJIeM, BO3HH-
KalolMx B XoJie MpodheCcCHOHATBHOU
NEeATEeIbHOCTH, TMPUBJICUb HX IS pe-
IIEHUS COOTBETCTBYIONUU  (pU3UKO-
MaTEMaTUYECKUU armapar

4. CTpyKTYypa ¥ coepkaHue TUCHUILTUHbI

OO61mast Tpy10€MKOCTh TUCIUIIIUHBI cocTaBiisieT 10 3aueTHbIX eaunwuil, T.e. 360
aKaJeMUuecKux 4acoB (13 HUX 216 gacoB — caMocTosITeNbHAs paboTa CTYyICHTOB).

Paznenbr nucnumnHbel «MaTteMaTrikay U3y4aroTcs Ha epBOM Kypce.

B nepBom cemecTpe BBIIEISAIOTCS O 3a4yeTHbIX enunuil, T.e. 180 akameMuue-
CKHMX YacOB, U3 HUX Ha ayJUTOpPHYIO paboty - 72 yaca u 108 yacoB — Ha caMoCTOSI-
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TENILHYIO pabOTy CTYJIEHTOB, BO BTOPOM cemecTpe — 5 3aueTHbix equnmil (180 akane-
MHUYECKUX YaCOB), U3 HUX Ha ayJUTOPHYIO paboTy - 72 4yaca, Ha CaMOCTOSTEIbHYIO
paboty ctyaenToB - 108 yacos).

IlepBrlii ceMecTp: JeKIUK — 2 4aca B Henelo (36 9acoB), MPaKTUUYECKUE 3a-
HATHS — 2 yaca B Heaemo (36 yacoB), hopMa KOHTPOJIS - 9K3aMEH.

Bropoii cemectp: nekiun —2 4aca B Henelnto (36 4acoB), MPaKTUYECKHUE 3aHS-
THS — 2 4aca B Hejeno (36 yacoB), hopMa KOHTPOJIS — DK3aMEH.

CTpykTypa W cojaepaHWEe MUCHIUIUINHBI «MaTeMaTuka» 1Mo CpoKaMm W BUAAM
paboThl oTpakeHsl B [Ipunoxkenun.

Conep:xanue pa3ie0B IMCUUILINHBI
IlepBrlii cemecTp

BBenenue

[Ipenmer, 3agaun u copepkanue TUCUUILUIUHBI. OCHOBHBIE ATAlbl PA3BUTHS TUCITHU-
nHbl. CTpYKTypa Kypca, €ro MECTO U POJIb B IOATOTOBKE CIEUAIIUCTA, CBSI3b C
OPYTUMH TUCIUIIIMHAMH.

Pa3znes 1. DiieMeHTHI JINHEHHOU aJIre0pbl

Tema 1.1. MaTpuusbl U onpeaeTuTe N

[Tonsitue marpuilsl. Buasl matpui. JleifictBusa Han matpuiiamu. Onepaiuy Hajl
MaTpUllaMHU U UX CBOMcTBA. OmnpenenuTenn, ux CBOMCTBA U BbruucieHus. [louarus
MUHOpa U aJIreOpanyeckoro JOMOJHEHMs. Pa3nokeHue onpenenuTens Mo 3JIeMeH-
TaM CTPOKH WJIM CTOJOIA. Bhruuciaenue onpeaeanuTeNe pa3anyHoro mopsiika.

Tema 1.2. O6paTHas maTpuua.

OOparHast MaTpHlla U aNTOPUTM €€ BBIUMCIIEHUS. DJIEMEHTapHbIe Mpeo0pa3o-
BaHusA Martpull. [[puBeneHre MaTpULbl K TUATOHAIBHOMY WM TPANEIUEBUIHOMY BHU-
ny. MarpuuHas ¢opma 3alucu CUCTEMbI JIMHEWHBIX alreOpanyeckux ypaBHECHUI.
Panr matpuiisl.

Tema 1.3. Pemenue cucrem JIMHEHBIX aJIredpanyecKux ypaBHeHH.

Cucrembl TUHEHHBIX alreOpandecKuX ypaBHEHUN, OCHOBHBIC TOHSTHS pellie-
HUsI, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PelieHre cucTeM JIMHENHBIX ypaB-
HeHuit MmetogoM Kpamepa, metomom oOpaTHoii MaTpulibl, MeTosioM ["aycca. [Tposep-
Ka npaBwiIbHOCTU petieHui. Teopema Kponekepa — Kanennu. Pemenue nponsBolib-
HBIX CUCTEM JIMHEMHBIX ypaBHEHUN MeToAoM ['aycca. Pemenne oqHOpOIHBIX CUCTEM
JIMHENHBIX YPAaBHECHUM.

Pa3zges 2. DiieMeHTHI BEKTOPHOI aare0pbl

Tema 2.1. Jluneiinpie onepainu HaJ BEKTOpaMH, UX CBOWCTBA. JIMHelHbIe
KOMOMHAIMU BEKTOPOB. JIMHEHAs 3aBUCUMOCTh U HE3aBUCUMOCThH BEKTOpPOB. bazuc
CUCTEMBI BEKTOPOB. Pa3ioxeHue Bekropa no 6asucy.

Tema 2.2. CkansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUSI BEKTOPOB, UX
CBOWCTBA. YCIJIOBUS OPTOTOHAJIBHOCTH, KOJJIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
pOB.



Tema 2.3. Jluneiinsie npoctpancTBa. basuc. [IpeoOpa3zoBanne mMaTpullbl JH-
HEeHOTro omeparopa Impu mnepexojne oT 6azuca k 6asucy. CoOCTBEHHbIE 3HAYEHUS U
COOCTBEHHBIE BEKTOPBI MATPHIIBI.

Pa3nena 3. KommiieKcHbIE YMCJIa 1 MHOTOYJIEHBI

MHOXecTBO KOMIUIEKCHBIX yrces. DopMbl 3anmucu KOMILIEKCHBIX yucen. Omne-
panuu HaJl KOMIUIEKCHBIMHU yuciamu. @opmyna Myaspa. Pasznoxenue MHoOrousieHa
Ha MHOXXHTEIIM OCHOBHAS T€OpeMa anreOpsl.

Pa3zgen 4. DiieMeHTHI MATEMATHYECKOI0 AHAJIN3A

Tema 4.1. YucnoBas mnocnenoBarenbHOCTh. [Ipemen 4dmciioBoil mocneaoBa-
TEIBHOCTH U ero cBorictBa. Oynkuus. [Ipenen Gpynkuyrn. OCHOBHBIE TEOPEMBI O Ipe-
nenax QyHkuuu. [lepBblil U BTOpOW 3amevaTenbHble npefenbl. CpaBHEHHE OECKO-
HEYHO MAaJbIX M OECKOHEYHO OOJIbIIMX BEJIWYUH. DKBHBAJICHTHbIE OECKOHEYHO Ma-
JIbI€ BEJTUYUHBI.

Tema 4.2. HenpepbIBHOCTh (DYHKIIMI B TOUKE M Ha TIPOMEXKYTKE, TOUKH pa3-
pbiBa QYHKIMHU, UX Kiaccudukamus. AcCUMOTOTH Tpaduka GyHKIUU, UX KiIacCU(pu-
KaIusl, yCIIOBHS CYIIECTBOBAHMSI, METO/bI HAXOXKICHUS.

Tema 4.3. IlpousBoanas pyukiuu. ['eomerpuyeckuii ¥ MEXaHUYECKHUIM CMBICI
npousBoaHou. [IpaBuna nuddepeHiupoanus 1 (GOpPMYIIbI BEIYUCICHUS TPOU3BO/I-
HbIX. Tabiuiia MPOW3BOJHBIX OCHOBHBIX JJIEMEHTAPHBIX (yHKIMH. Borumcienue
MPOU3BOAHBIX (PYHKUMMN, 3aJaHHBIX PA3IMYHBIM 00pa3oM.

Tema 4.4. ludpdepenuman. IlpousBonneie n auddepeHuansl BhICIIAX I10-
psankoB. [IpubimxeHHbIE BEIYUCIICHUS C TTOMOIIbIO JuddepeHnanos.

Tema 4.5. PackpsiTue HeonpeaeneHHoCcTeR paznuuyHoro tuna. IIpasumno Jlonu-
tanst. @opmyna Teitnopa PasnoxkeHus OCHOBHBIX dJIeMEHTapHBIX (QyHKIUK 10 (op-
Myse Makiopena. [IpubnmkeHHbIe BEIYUCICHUS ¢ TIOMOIIBI0 popmyisl Teitnopa.

Tema 4.6. OcHoBHBIE TeopeMbl A hepeHITUaTBLHOTO UCYUCIeHUs. MOHOTOH-
HOCTh (YHKIIMHU, IKCTpeMyMbl HeoOXouMble U JOCTaTOYHbBIE YCIOBUSI MOHOTOHHO-
CTH, JIOKaJIBHOTO dKcTpeMyMa. MccienoBanue Beimykiioctu rpaduka Gpynkiuu. Tou-
Kku nieperuda rpaduka QyHKIHH.

Tema 4.7. OOmas cxema uccien0BaHus (PYHKIIMU U TIOCTPOCHUS ee Tpaduka.
CaoiicTBa (hyHKIIMI, HEMPEPHIBHBIX Ha oTpe3ke. Haubombliiee 1 HaMMeHbIIee 3Have-
HUsl QYHKIIMHM HAa OTPE3KeE.

Pa3nen 5. {uddepenunanbHoe ucuucjiaeHue GyHKIMA HECKOJIBKHUX NepeMeHHbIX

Tema 5.1. ®yHKIUA HECKOIbKUX NepeMeHHbIX. [Ipenen u HenmpepbIBHOCTH.
OcHOBHBIE CBOIWCTBa HENpepbIBHBIX (GyHKUUNA. YacTHble npousBoaHble. [lomHbIN
muddepenuman. [IpousBoaHbIE CHOXKHOM (YHKIMH HECKOJbKUX IEPEMEHHBIX.
Yacthble mpou3BoAHbIE U UG depeHmansl Beicx nopsakos. Teopema IlBapiia.

Tema 5.2. [IpousBoanas no HanpasieHuto. ['panuent. KacatenbHas kK KpuBOH.
KacarenbHast miockocTb U HOpMaib K noBepxHocTH. Dopmyna Telnmopa. Dkcrpe-
MyM (YHKIIMM HECKOJBKHUX INepeMeHHbIX. HeoOxoaumble W JOCTaTOUHBIE YCIOBHUS
JKCTpEMyMa.

Bropoii cemecTp



Pa3nen 6. UnTerpajibHoe ucumncjieHue

Tema 6.1. IlepooOpa3znas. HeonpeaeneHHslii MHTErpall U €ro cBoiicTBa. Tao-
JIMIIa UHTETPAJIOB OT OCHOBHBIX AJIEMEHTApPHBIX (DYHKIMNA. MeToj HemocpeCTBEHHO-
0 UHTETPUPOBAHUA.

MeTto MHTETpUPOBAHUS C MOMOIIBIO 3aMEHBI IEPEMEHHOM, TOABEICHUEM 10 3HAK
muddepenimana. Mero HHTErPUPOBAHUS IO YACTSIM.

NHTterpupoBanne pallMOHAIBHBIX APOOEl MHTErPUPOBAHUE HEKOTOPHIX BHUJIOB Hppa-
[MMOHATBHBIX M TPUTOHOMETPUICCKUX (PYHKITUH.

Tema 6.2. 3agaun, mNPUBOAAIINE K TOHSATHIO OIMPEIACICHHOTO HWHTErpaja.
OnpeneneHHbIll MHTErpall, €r0 CBOWCTBA. Y CIIOBUSI MHTErpupyemMocTu. HTerpan c
MIEpEMEHHBIM TpezenoM uHTerpupoanus. ®opmyna Heiorona — Jleitbnua. 3amena
MIEPEMEHHON B ONIPEAEIICHHOM UHTETpaJe.

[TpunoskeHus: onpeieIEeHHOr0 HHTETpajia B FTeOMETPUN M MEXaHUKE (BBIUMCIIC-
HUE TIOIIAIeH TUIOCKUX GUTYp, IJIUHBI KPUBOM, 00HEMOB.

Tema 6.3. HecoOcTBeHHBIC MHTETpAIbl IEPBOTO U BTOPOTO pojia (1o OecKo-
HEYHOMY IIPOMEXYTKY, OT HEOrPAaHUYCHHBIX (DYHKIIMH Ha KOHCUYHOM MPOMEXKYTKE),
MX CBOMCTBA.

Tema 6.4. 3agaun, TPUBOASAIIME K MOHATHAM KpPaTHBIX MHTETpajioB. [[BoWHOMN
Y TPOWHOW MHTETPAJIbl, UX CBOMCTBA. BhIunciIeHNE JBOWHBIX MHTErPAJIOB IOBTOPHBIM
uHTerpupoBanueM. [IpuiioxeHus KpaTHBIX UHTETPAJIOB B TEOMETPUU U MEXAHUKE.

Paznen /. O0bikHOBeHHbIEe U PepeHInaTbHbIE YPABHEHUS

Tema 7.1. {uddepenunanpupie ypaBHEHUs IEpBOro nopsiaka. Beenenue. 3a-
Ja4M, TpUBOJAIIME K U] PepeHInalbHBIM YPAaBHEHUSIM MEepBOTo mnopsiaka. OCHOB-
HbI€ TMOHATUSA OOBIKHOBEHHBIX IU(D(PEepeHIINaTbHbIX YpaBHEHUN IMEpPBOr0 MOpSAJKA.
[TocranoBka 3amaun Komm. Teopema CymiecTBOBaHUS M €IMHCTBEHHOCTU PEIICHUS.
OOmiee W yacTHOE pelieHusi, OOIUN M YacTHBIM HMHTEerpaibl. [ eomeTpuyecKuii
CMBICJI 0011IeTO UHTETpaIa.

VYpaBHeHUs ¢ pa3feAoIUMUCS TEPEMEHHBIMU, OJHOPOAHbIE MU depeHIIn-
aNbHBIC YpaBHEHUS, YPABHEHHS B TIOJHBIX Auddepennnanax.

JlunenHble 1.y. EpPBOro mopsiaka U ypaBHeHus bepnyiu. Pemenue nuHewn-
HBIX YPaBHEHUW METOJIOM BapHallUM IPOU3BOJIBHOW MOCTOSSHHOM, METOJIOM IIPOU3-
BeneHur bepHymm.

Tema 7.2. Jlupdepenimanbabie ypaBHEHUs BBICIIMX TOpAIKOB. DoOpMbI 3a-
nucu nudQepeHalbHOr0 ypaBHeHHs N-To nopsaka. OOliee U YacTHOE PEIIeHHUs.
[TocTanoBka 3agaun Komm, kpaeBoii 3anaun. THTerpupoBanne METOA0M MOHMKEHHUS
nopsJiKa.

Tema 7.3. JIuneitnbie ogHOpOIHBIE AU(depeHnanbHble YpaBHEHUS N — IO MOo-
psanaka. OOmue CBOWCTBA PELICHUN JIMHEWHBIX OJHOPOJHBIX IU(DQepeHInaTbHbIX
ypaBHeHUH N — 10 nopsiaka. [lorstue GyHgaMeHTaTbHOM CUCTEMBI PEIICHUN JTMHEH-
HOT'O OJJTHOPOJIHOTO AU(PEepeHLInaTIbHOrO YpaBHEHHsI N — IO MOPsIJIKa, €€ MOCTPOCHHE
JUIA YpaBHEHHUH € MOCTOSHHBIMU KO3 (uimeHTamMu. XapaKTepUCTUYECKOE ypaBHE-
Hue. Buj 9acTHBIX pernieHuil TUHEHHOTO OJHOPOAHOTO Au(depeHITNaTbHOTO ypaB-



HEHUS N — IO MOpsAKa B 3aBUCUMOCTH OT BHAAa KOPHEW XapaKTEPUCTHUECKOTrO ypaB-
HEHMUSL.

JIuneliHble HEOIHOPOAHBIE TU((EepeHIINATIbHbBIE YPaBHEHUST N — o MOPSAJIKa C
NOCTOSTHHBIMU KO3 duirentamu. TeopeMa O CTpyKType OOILEro peleHus TaKux
ypaBHEeHUH. MeToa 1moadopa 4acTHOro perieHus (MeTol HeolpeneaeHHbIX Kodhdu-
[IUEHTOB) JJIsl pa3JINYHBIX CIIEIUATIBHBIX BUAOB IIPABON YACTH.

JIuneiinble HeoiHOPOAHbBIE MU (epeHIIMATIBHBIE YPAaBHEHUSI BTOPOTO MOPSIIKA.
MeTon Bapualiuy IpOU3BOIbHBIX TOCTOSHHBIX.

Tema 7.4. KpaeBble 3a1aun. 3aaadyu Ha COOCTBEHHBIE 3HAUCHHSI.

Tema 7.5. Cuctembl OOBIKHOBEHHBIX UG depeHIHanbHbIX ypaBHeHUH. Oc-
HOBHBIC MOHATUSA. HopManibHbIe CUCTEMBI IMHEHHBIX OJHOPOIHBIX U HEOTHOPOIHBIX
auddepeHInanbHbIX ypaBHEeHUH. PemeHne TUHEHHBIX OAHOPOIHBIX M HEOJHOPO/I-
HBIX CHCT€M OOBIKHOBEHHBIX TU((EpeHIINATbHBIX YPaBHEHHH C TOCTOSIHHBIMU KO-
s ureHTamu.

Pa3znen 8. Teopusi pyHKIMIT KOMIIVIEKCHON TepPeMEHHON M ONepPallMOHHOE HC-
YHCJICHUE

Tema 8.1. ®yHkusa KOMIUIEKCHOTO nepemeHHoro. Ilpencrasnenue pyHKIuu
KOMIUIEKCHOTO MEPEMEHHOI0 KaK OTOOpa)KeHHs IJIOCKMX MHOeCTB. OCHOBHBIE
3JIEMEHTapHble (PYHKIMU KOMIUIEKCHOTO MEPEMEHHOT0, OTJIMNYUTEIbHbBIE CBOMCTBA HA
KOMILUIEKCHOH IIJIOCKOCTH.

Tema 8.2. Ilpenen u HenpeprIBHOCTh (DYHKIIMKM KOMILIEKCHOIO IEPEMEHHOTO.
Huddepenuupyemocts. Ycnosus Ko - Pumana.

Tema 8.3. Muterpan ot GpyHKIIMU KOMIUIEKCHOTO IEPEMEHHOT0. 3aBUCUMOCTh
OT NyTH WHTErpupoBaHusa. WHrerpaibl oT aHamuTUyYecKHX (QyHKUUNA. Teopemsl
Koy 15t 01HOCBSI3HOM 00J1aCTH U 1S CIIOAKHOTO KOHTYpa. MHTerpansHas gpopmyiia
Komm. MHTerpansHoe npeacTaBieHre NPOM3BOIHON OT aHATUTHYECKOU PYHKIUU.

Tema 8.4. Onepaunonnoe wucuucienue. OrnpeaeneHue MnpeoOpa3oOBaHUs
Jlarmaca. Ilonsatue opuruHama u  uzoOpakenus. CBoicTBa MpeoOpa3OBaHUS
Jlanmaca. Ta6nuiia u300pakeHH d7IeMEeHTapHBIX (QYHKIIUM.

Oo6paTtHoe mpeobOpazoBanue Jlamaca. PasnmoxkeHnne palMoHAIBHOW ApoOM Ha
npocreimme. OnepalMoHHbIN METOT petieHust TudGepeHIINaTbHBIX YPaBHECHHM.

5. O0pa3oBare/ibHbIC TEXHOJIOTHMH, IPUMEHsIeMbIe IIPH 0CBOCHUHU AMCLUHUIIIMHBI

Metonuka npenogaBaHus AUCIUIUIMHBI «MaTtemaThka» U peann3aius KoMIie-
TEHTHOCTHOTO TIOJIXO0JIa B M3JIOKCHUHM W BOCIPHUSATHU Marepuaia MmpeaycMaTpUuBaioOT
WCIIOJIh30BAaHUE CICAYIOMNUX aKTHUBHBIX W MHTEPAKTUBHBIX (DOPM TPOBENCHUS TPYII-
MOBBIX, MHAUBUAYATBHBIX, ayIMTOPHBIX 3aHATHN B COYETAHUU C BHEAYJIUTOPHOU pa-
00TOM C 1enBI0 (POPMUPOBAHUS U PA3BUTHUS MPOGECCUOHAIBHBIX HABBHIKOB 00yYaro-
ITUXCSL

— 3alIUTa U WHIAUBUAYATbHOE OOCYKIEHUE BBIMOJHIEMBIX JTAllOB PacYeTHO-
rpadguyeckux pador;

- TPUBJICYEHHE TYUIINX CTYJEHTOB K KOHCYJIbTUPOBAHHUIO OTCTAIOIIHX.



— MOJATOTOBKA, MPEACTaBICHUE U 00CYXJIEHUE Mpe3eHTAINi Ha CEeMHUHAPCKUX
3AHATHAX;

— OpraHu3alys U MIPOBEJCHUE TEKYILIET0 KOHTPOJIS 3HAHUN CTYJEHTOB B (popme
0JIaHKOBOTO TECTUPOBAHUS;

— IIPOBEJCHUE MHTEPAKTUBHBIX 3aHATHH IO IPOLEAYpe MOArOTOBKH K MHTEP-
HET-TeCTUPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;

— UCHOJIb30BaHUE MHTEPAKTUBHBIX (POPM TEKYLIETO KOHTPOJIS B opMe ay]u-
TOPHOT'O U BHEAYJUTOPHOTO MUHTEPHET-TECTUPOBAHUS;

UTOTOBBI KOHTPOJb COCTOMT B YCTHOM 3K3aMEHE 10 MAaTEMAaTHKE C YYETOM pe3yJib-
TATOB BBIMIOJIHEHHUSI CAMOCTOSITENIHBIX PadoT.

VY aenbHBIM BEC 3aHATUHN, TPOBOJAMMBIX B MHTEPAKTUBHBIX (OopMax, OMpe/eicH
[JIaBHOW II€JIbI0 00pa30BaTENIbHOM MPOTrpaMMBbl, OCOOEHHOCTbIO KOHTHHIE€HTa 00Y-
YaloLUXCs U CoJIepKaHUEM AUCIUIUIMHBI « MaTeMaTuKa» U B LIEJIOM IO JUCLMILINHE
cocrapisieT 30% ayquUTOpPHBIX 3aHATUNA.  3aHATHS  JIGKIIMOHHOTO THUIIA COCTaB-
nstoT 50 % oT oObeMa ayTUTOPHBIX 3aHITHUM.

6. OueHouHbIe CPeACTBA AJISl TEKYLIEro KOHTPOJISI yCIeBaeMOCTH, MPOMEKYTOY-
HOHM ATTECTALMM MO MTOraM OCBOCHHUSl JUCHMILUIMHBI M y4e0OHO-METOAMYECKOe
o0ecrevyeHne CaMOCTOATEILHON padoThI CTY/ICHTOB

B mporiecce oOyueHuss Ha MEPBOM U BTOPOM KypcCax HCHOJIb3YIOTCS CIETyIO-
1IMe OIEHOYHBIE (POPMBI CAMOCTOSITEILHON PabOTHI CTYJEHTOB, OIIEHOYHBIE CPE/ICTBA
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX ATTECTALINM:

B IIEPBOM ceMecTpe
- TPU pacyeTHO-rpaduyeckue padoThl.

PacueTrHo-rpaguueckas padora Nel mo JimHeilHOH ¥ BeKTOpPHOU ajaredpe. Kpar-
KO€ CoJIepKaHue M 3TaIlbl pacueTHO-TpadudecKoi pabOThI:

Ilepsouii sman.

Pemenue cucreM nMHEHHBIX anredpandeckux ypaBHeHui meronamu [aycca, Kpame-
pa u oOpaTHOW MATPUIIHI.

Bmopou sman.

Bexkropsl, nelictBus Hall BekTopamu. CkajasipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BE-
JIEHUSI BEKTOPOB.

PacueTrHo-rpaguueckas padora Ne2 mo MareMaTH4eCKOMY aHAJIHU3Y.
Kpatkoe coneprkanue u 3Tamnbl pacueTHO-TpapuIECKOi pabOThI:
[Ipenen uncnoBoi mocieq0BaTEILHOCTH, MTpeae (QYHKIIUH.
HccnenoBanue pyHKIMU HA HENPEPHIBHOCTD.

Boluucnenue npou3BOIHBIX (PYHKIIUH.

Uccnenoanue GyHKIMU, TOCTPOCHHUE TPaUKOB.

PacuetHo-rpaduueckas padora Ne 3 no yHKUMAM HECKOJbKHX MepeMEHHbIX.
Kpatkoe coneprxanue pacueTHO-Tpaduueckoi paboThI:



OYHKINU HECKOJIbKUX MepeMeHHbIX. YacTHbie mpon3BoiHbIE. [Ipon3BOIHBIE OT
COXHBIX QyHKIMHA. [Ipon3BoHAS IO HAPABIECHUIO U TPAIUEHT. DKCTPEMYM (PyHK-
[IUU JABYX MEPEMEHHBIX.

Bo BTOpOM cemecTpe

- TPU pacyeTHO-rpaduyeckne padoThl.

PacueTrHo-rpaduyeckasi padora Ne 4 o MHTErpajIbLHOMY HCHUCICHUIO.

Kpatkoe copepxanue u 3Tanbl pacueTHO-Tpaduueckon paboThI:

llepsviu sman:

Mertobl HHTErpUpOBaHUS. BhluncieHre HeonpeeIeHHbIX HHTErPaioB.

Bmopoii sman:

[Tpunoxenus onpeneIeHHbIX HHTETpajioB. MccmeqoBanue CX0QUMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacuerHo-rpaguueckast padora Ne S nmo gudpepeHIHANBHBIM YPABHCHUSAM.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:
Mertonb! pemiennii quddepeHnnanbHbIX ypaBHEHUN pa3IMuHOTO TUTIA.

PacueTrHo-rpagpuueckasi padbora Ne 6 mo reopru QpyHKIUIT KOMILJIEKCHOM
IlepemMeHHOM U ONEPALIMOHHOMY UCYMCJICHUIO.
Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:
JleficTBUA HAJT KOMIUIEKCHBIMHU YHCIIAMU, JIEMEHTapHbIe (YHKIIMN KOMILJIEKCHOM Tie-
PEMEHHOM, BRIYUCIICHUE KOHTYPHBIX UHTETPAJIOB.
Pemenune nudpepeHimaibHbIX ypaBHEHUN ONlepalliOHHBIM METOIOM.

OLeHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCHI U 3a7aHus B (opme OJaHKOBOTO TECTUPOBAHUS I KOHTPOJIS
OCBOEHUS 00yJarOIIMMHUCS Pa3eoB JUCHUIUIUHGI, TpueM PT'P.

OO6pa3upl TeCTOBBIX 3ajaHuii, 3ajanuii PI'P, KOHTpoJIbHBIX BOMPOCOB U 3aja-
HUHN JIJIS1 IPOBEJICHUS TEKYIIET0 KOHTPOJIS, SK3aMEHAIIMOHHBIX OMJICTOB ITPUBEICHBI B
[Tpunoxenuu 2.

6.1. ®oHA OLIEHOYHBIX CPEACTB AJ5 MPOBeAeHHU MPOMEKYTOYHOM
aTTecTalMH 00yYarIMXCcs Mo AUCHUIJINHEe «MaTeMaTHKA»

6.1.1. IlepedyeHb KOMMIETEHIIHNI C YKa3aHUEM ATANoB X (POpMUPOBAHUS B TIpOIIecce
OCBOCHHMS 00pa30BaTEIHLHOM MPOTPAMMBI.
B pesynbTaTe 0cBOCHUS TUCIUTITUHBI (POPMUPYIOTCS CIEIYIONTUE KOMITETEHITUN

Kon B pesyabTate ocBOeHUs 00pa30BaTeJbHON MPOrpaMMbl 00Y-
Komnerenuun YAKIIHUHCH T0JKEeH 00J1a1aTh
OIIK-3 Crioco0GeH NMpUMEHSATh COOTBETCTBYIOIIMM (PU3MKO- MaTeMaThye-

CKHUI anmapar, METO/Ibl aHAIN3a U MOJICJIMPOBAHUS, TEOPETUUECKO-
r0 ¥ KCIIEPUMEHTAIBHOTO HMCCIIEIOBAHUS MPH PEIIeHur npodec-




‘ CHOHAJIBHBIX 3aJ1a4

B nporecce ocBoenusi 06pa3zoBaTeIbHON NPOrpaMMbl JAHHBIE KOMITETEHIIUH, B
TOM YHCJI€ UX OTJIEIbHbIE KOMIOHEHTHI, (DOPMUPYIOTCS TIOITAINHO B XOJE OCBOCHMS
0OyJaroIMMUCS TUCUUILIMH (MOAYJIEH), TPAKTUK B COOTBETCTBUU C YYEOHBIM ILIa-
HOM M KaJIeHJIapHbIM rpadukoM yueOHOro mpoiiecca.

6.1.2. Onucanune nokasaresieil 1 KpUTEpUEeB OLlEHMBAHUSA KOMIIETEHIIUIH,
(popMHpPYyeMBIX 110 HTOTaM OCBOCHHS IMCHHUILIHHBI, ONIMCAHME IIKAJ OLleHUBA-

HHUA

[Tokazarenem OIleHMBAHMS KOMIIETEHIMI Ha Pa3MYHBIX dTanax ux GopMupo-
BaHUS SIBJISIETCS IOCTHXKEHUE 00YJaIOIMIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUCHHUS
10 AUCLUILIVHE.

OIIK-3 Cnocoben npuMeHATh COOTBETCTBYIOIMI (DM3UKO- MATEMATHUYECKHUI1 arapaT, METO/Ibl aHAIIM3a U MO-
JEIUPOBAHMSI, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHMS PU PEUICHUH MPO(ECCUOHANBHBIX 3314

Kpurtepun ouennBanus

IMoka3zaresb

2 3 4 5
3HATH: OOyuaromuiicst  neMoH- | O0yuaromuiics jie- OO6yuarommiics OOyuarommiics
OCHOBHBIC  3a- | CTPHPYET IOJIHOE OTCYT- | MOHCTPUPYET HEMOJ- | JEMOHCTPUPYET JIEMOHCTPHPY-
KOHBI €CTe- | CTBUE WJIM HEJOCTaTOY- | HOC COOTBETCTBUE JIOCTaTOYHO TIYyOOKHE | €T IMOJHOE CO-
CTBCHHOHAYY- HOE COOTBETCTBHE 3HA- | 3HAHUU MPOrpaMMe: 3HAHUS OTBETCTBHE
HBIX UCHUIIIINH HUH KOHTPOJHUPYEMBIX | JOIMYCKAIOTCA omuno- KOHTPOJIUPYCMBIX 3HaHUHU Ipo-
U METOJBI all- | pa3esioB MAaTeMATHKU: KH, TIPOSIBJIICTCSI He- | Pa3/iejioB  JUCHHUIUIH- | TPaMMe JIHC-
reOppl U MaTe- | He CIOCOOeH apryMeHTH- | JOCTaTOYHOE, TO0- HbI, OTBEYAECT Ha BCE | IUIUINHBI,
MaTHYECKOTO pPOBaHHO W TIOCJIEJOBa- | BEpPXHOCTHOE 3HAHUE | BOIPOCHI, B TOM YHCJIE | JIOTHYHO U ap-
aHaymza, Jau(- | TeTBHO M3JaraTh MaTepU- | TCOPUH, CYTH METO- JOTIOTHATEIbHBIE. B | TymMeHTHpO-
bepeHImanb- aJl, HeMpaBWIILHO OTBeYa- | MoB. J[Jis moydeHus: | To ke BpeMsl NpU OT- | BAHHO OTBEYa-

HBIX YpaBHEHUHN

€T Ha JAONOJHHUTCIBbHBIC
BOIIPOCBI WJIK  3aTpynd-
HACTCA C OTBETOM

MPaBUIILHOTO OTBETA
TpeOyIoTCs yTOUHSI-
IOIIIKE€ BOIIPOCHI.

BETE JOMYCKAaeT HeCy-
IIECTBEHHbIE TOTpeNl-
HOCTH WM JaceT HEJOo-
CTaTOYHO IIOJIHBIE OT-
BETEI

€T Ha BCE BO-
IIPOCHI, B TOM
YHUCIIE JOMOJI-
HUTEJIBHBIE,
ITOKa3bIBAECT
BBICOKHH ypO-
BEHb TEOPETU-
YECKOM NOAT0-
TOBKHU

yMeTh:
BBISIBUTH €CTe-
CTBEHHOHAY4-

HYIO0 CYIIHOCTb
npoOjeM, BO3-
HUKAalOUMX B
xone  mpodec-
CHOHAJIBHOHU He-
ATEITLHOCTH,

OO6yuaromuiicst ToKa3bl-
BaeT HEJOCTATOUHOE
YMEHHUE TIPUMEHSTh T€O-
PHIO K peIIeHUIO Mpeasia-
raeMbIX 3a/1a4, JOMyCKaeT
rpyObie OIMOKH IpU pe-
LIEHHUH 3a7a4 U1 BOOO-
11e peuIeHus 3ajaay oT-
CYTCTBYIOT, HEIIPaBUIHHO

OO6yuaromuiicst Jie-
MOHCTPHUPYET HEMOJI-
HOE COOTBETCTBHE
CHEAYIOLIUX YMEHUN:
pellIeHue 3a1a4, yme-
HHE II0JIb30BaThCs
BEpPOSITHOCTHO-
CTaTUCTHYCCKUMH
Metosamu. B pemie-

OOGyuarommiics ne-
MOHCTPHUPYET YaCTUU-
HOE COOTBETCTBHE
CHEAYIOLIUX YMEHUN:
MIPUMEHSATH TEOPETH-
YECKHUE METOBI K pe-
IIEHUIO 337a4. Y Me-
HHS OCBOCHEI, HO JI0-
MyCKaIOTCsl HE3HAYN-

OO6yuarommiics
J€MOHCTPHPY-
€T YMEHHUE
MPUMEHSITh
TEOPHIO K pe-
[ICHUIO TIPe/I-
JlaraeMpIX 3a-
Ja4, IPaBHIIb-
HO | TTOJTHO
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OpuUBJICYh WX
IUIsL  pelIeHUs
COOTBETCTBYIO-
muil  pU3HKo-
MareMaruye-
CKHH armapar

OTB€YACT HA JOIIOJIHHU-
TCJIIBHBIC BOIIPOCHI, CBsI-
3aHHBIC C U3YYABIINMMUCA
B KypC€ MaTCMAaTHUYCCKU-
MH METOJaMU U MOACIIA-
MU HJIK 3aTPYAHACTCA C
OTBCTOM

HUY 3a]1a4 MOTYT CO-
JIePKaThCsl TPyObIe
OLLMOKY, MPOSIBIISIET-
Csl HEIOCTaTOYHOE
yYMEHUE TMPHUMEHSATh
TEOPHIO K PEIICHUIO

npeajaracMaIx 3agaq.

TEJIbHBIE OINOKH, He-
TOYHOCTH, 3aTPy/THE-
HUS TIPH PEIICHUU 3a-
Jlay, He BIUSIONIAE HA
00U X0/ pelIeHus

CTPOUTH pe-
IICHUs 3aJad4.
CB000IHO
oTepupyeT
npuobpeTeH-
HBIMH YMCHHU-
SIMH, TIPAMCHSI-
€T X B CHTYa-
[MAX [TOBEI-
IIEHHOH CIIOXK-
HOCTH.

BJIaJI€Th:
CIIOCOOHOCTBIO
BBISIBUTH €CTE-
CTBEHHOHAY4-
HYIO CYIIHOCTh
npo0JjieM, BO3-
HUKAIOIIUX B
xoj1e npodec-
CHOHAJIBHOH Je-
ATEIHHOCTH,
MPHUBJICYD MX
JUTSL pEIICHUS
COOTBETCTBYIO-
Ui GU3HKO-
MaTeMaThye-
CKMH anmapar

OOyuaromuiicst He Biaje-
€T WJIK B COBEPIIICHHO
HEJIOCTAaTOYHOM CTEIICHHU
BIageeT

HaBBIKAMH HpI/IMCHeHI/ISI
TEOPETHYECKOTO
aHHapaTa nu pastquIx
MaTeMaTHYECKHUX
METOOAOB K pGIHeHI/IIO
3a1a4

OOyyarormmiicst Ba-
JleeT MaTeMaThye-
CKHMH METOJIaMH B
HEIIOJIHOM O00BEME,
JOITYCKAIOTCS 3HAYH-
TeJIbHBIE OLINOKH,
MIPOSIBIIICTCS HEMIO-
CTaTOYHOCTH BiaJe-
HUS MaTeMaTHIeCKON
TEXHUKOMH, UCIBITHI-
BaeT 3HAYHUTEIIHHEIC
3aTpyaHEHUS TpU
MIPUMCHCHUH HABHI-
KOB B HOBBIX CHTYa-
LIUSX.

OO0yuaromumiics 9a-
CTUYHO BJIaJIeeT MaTe-
MaTHYECKHUMH METO-
JIaMH, HaBBIKH OCBOE-
HBI, HO JIOITYCKAIOTCS
HE3HAYUTEIIbHbBIC
OImUOKH, HETOYHOCTH,
3aTpyaHEHUS MpU aHa-
JUTHYECKHUX OTEPaIIH-
SIX, IEPEHOCE YMEHUIA
Ha HOBBIC, HECTAH-
JApTHBIE CUTYALIUU.

OOyuarommiics
B IIOJIHOM 00Bb-
eMe BIIaJIEET
MaTeMaTuye-
CKHMH METO-
JlaMu, cBO0OOI-
HO MPUMEHSIET
MOJIy4YEHHBIE
HaBBIKU B CH-
Tyauusix mo-
BBIIIIEHHOM
CJI0’KHOCTH.

[ITkana onieHUBaHUS pE3yIbTATOB MPOMEKYTOUHOM ATTECTALIMU U €€ OMMCAHUE!

®opMa IPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[IpomexxyTouHas arrectauus oOydarolmuxcs B (opMme 3Kk3ameHa NpOBOIAUTCS
[0 pe3yjibTaTaM BBIMOJHEHUSI BCEX BHUAOB y4eOHOW paOOThI, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM IO JAaHHOW JUCUUIUIMHE, IPU 3TOM YUUTHIBAIOTCS PE3yJIbTaThl Te-
KYIIETrO KOHTPOJIS yCIIEBAEMOCTH B TeUeHUE cemecTpa. OLieHKa CTENEHU JOCTUKEHUS
00y4aroIUMUCS IAHUPYEMBIX PE3yJIbTaTOB OOyUYEHUS MO JAUCLHUIUIMHE TPOBOAUTCS
[IPENOAABATENIEM, BEAYLIUM 3aHATUA 110 AUCLUIIIMHE METOJAOM 3KCIIEPTHOU OLIEHKHU.
ITo uroram nMpoMeKyTO4HOM aTTECTALNU 11O JUCIUIIJIMNHE BBICTABIIAETCS OLICHKA «OT-
JIMYHOY, «XOPOLIO», «YIOBIECTBOPUTEIIBHO» WU «HEYIOBIECTBOPUTEIBHO).

HIkana oueHuBaHUuA

Onucanue

OTJIINYHO

BrinonHeHbl Bce 00s13aTe/IbHbIE YCJIOBUA MOATOTOB-
KH CTyJIeHTa K NPOMEXKYTOYHON aTTeCTALUM,
MPEAYCMOTPEHHBIE MPOTrpaMMON JUCHUIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWUM, YMEHUM,
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HABBIKOB TIOKA3aTelisiM, NPHUBEACHHBIM B TaOJHMIAX,
omnepupyeT NPUOOPETEHHBIMH 3HAHUSMH, YMEHUSIMHU,
HABBIKAMU, IPUMEHSET UX B CUTYyalHSX MOBBILICHHON
cioxHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI HE3HA-
YUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS MpHU
IIEpEHOCE 3HAHUM U YMEHUN Ha HOBBIC, HECTAaHIAPT-
HBIC 3a]a4U.

Xopouo

BrinonHeHs! Bce 00s13aTe/ibHbIE YCJIOBHUSI MOATOTOB-
KM CTyIeHTa K TPOMEKYTOYHON aTTecTaluM,
MpPEeAyCMOTPEHHBIE TpOorpaMMoil aucHMIUIUHbL. CTy-
JIEHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUH,
HABBIKOB IOKa3aTelisiM, NPUBEACHHBIM B Ta0OJIHMIIAX,
ONepUpYyeT MPUOOPETCHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKaMU. B TO e BpeMs Mpu OTBETE JOMYCKAET He-
CYILLECTBEHHbBIE TIOTPEIIHOCTH, 33Ja41 PEIIAET C HEel0-
YeTaMu, HE BIMSIOIIMMH Ha OOLIUNA X0 PEIICHUS .

Y 10BIETBOPUTEIBHO

BrinonHeHs! Bce o0s3aTe/ibHbIE YCJI0BUS MOATOTOB-
KH CTyJeHTa K IPOMEXYTOYHOH AaTTeCcTAlHH,
IPEeyCMOTPEHHbIE MNPOrpaMMON JUCHUIUIUHBL CTy-
JIEHT JE€MOHCTPHUPYET COOTBETCTBUE 3HAHUI, YMEHMIA,
HABBIKOB TIOKa3aTessiM, MPHUBEICHHBIM B TaOJIHIAX,
OTepUpyeT MPUOOPETCHHBIMU 3HAHUSAMH, YMEHUSIMHU,
HaBbIkaMu. Ho moka3eiBaeT HeriyOOKHWe 3HaHUWA, TpU
OTBETE HE JOIYCKAET IpyObIX OLIMOOK WM MPOTHUBO-
peunii, OAHAKO B (HOPMYITHPOBAHUH OTBETa OTCYT-
CTBYET JIOJDKHASI CBSI3b MEXAY aHaJINU30M, apTryMeHTa-
nueil U BBIBOJAAMM, B PEIICHUU 33Jad MOTYT COAep-
XKaThCA TpyObie omMOKuU. J[Jis mosyyeHus: mpaBUiIbHO-
ro OTBETa TPEOYIOTCS] YTOUHSIOIIME BOMPOCHI.

HeynosieTBopuTenIbHO

He BbpmmosnHeHbl 00s13aTe/IbHbIC YCJIOBHS MOATOTOB-
KM CTYAEGHTAa K TNPOMEXKYTOYHOH AaTTecTaluH,
MPElyCMOTPEHHBIE TporpamMmon aucuuruineel, MJINA
CTYZIEHT JIEMOHCTPUPYET HETIOJHOE COOTBETCTBUE 3HA-
HUM, YMEHMI, HaBBIKOB NPHUBEIECHHBIM B TaOJHIAX,
JIOTIYCKAlOTCA 3HAYUTENbHbIE OIIMOKHU, MPOSIBISAETCS
OTCYTCTBUE 3HaHUM, YMEHUW, HABBIKOB I10 POy ITOKa-
3aTeNiel, CTYACHT UCHBITHIBAECT 3HAYNUTEIIbHbBIC 3aTPY-
HEHMs IIPU ONIEPUPOBAHUM 3HAHUSAMU U YMEHUSIMH.

DoHABI OLICHOYHBIX CPeICTB NPeACTABJICHbl B NMPUWIOKEHUHM 2 K padoydei

nporpamme.

12



7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE oOecrevyeHre JUCHUIINHbI
a) OCHOBHAas JIUTeparypa:

1. Kynpseues JI.JI. Kpatkuii kypc matematuueckoro ananuza. T.1. Jluddepeniu-
aTbHOE W HMHTETpaIbHOEC HCUYUCICHHS (PYHKIUN OJHOW mnepeMeHHOH. Psapl:
VYyeOuuk [DneKTpoHHBINA pecypc]: yueb. - DnekTpoH. AaH. - MockBa: duzmar-
aut, 2015. - 444 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/71994 -
3ari. ¢ sKkpaHa. |

2. 3yoxoB B.I'., JIsxoBckuit B.A., Mapteinenko A.W., Munocues B.b., Ilymkaps
E.A. Kypc marematuku nisi TEXHUYECKUX BBICIIMX y4eOHBIX 3aBefeHHd. M.:
MI'Y, 2012. 400 »x3. https://e.lanbook.com/

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. Tluckyno H. C. luddepennuaibHoe U UHTETPATbHOE UCYUCICHUS ISl BTY-
30B. B 2-x Tomax. M.: Uuterpan - [Ipecc, 2009. 180 k3.

2. MunocueB B.b., Mapteinenko A.W., Jlsxosckuii B.A., 3yokoB B.I. Kypc
BBICIIIENl MaTeMaTHKHU: YueOHoe mocobOue. Yacte 1.M.: MI'1Y, 2007; Yacts
2M.: MI'MY, 2007. Yacrs 3. M.:. MI'NY, 2011. 400 »5k3.
https://e.lanbook.com/

3. Kypc nekuuii nmo JIuHeWHON anredpe W aHAIMTUYECKOW T'€OMETpHUU: yuyeOHOe
nocodbue. // Kynpsasues b.1O., Matsm B.U., Tlokazee B.B., Uepkecosa I'.B..
M.: MI'TY «MAMW», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHbBIN pecypc.

4. Marematnueckuit ananus. Teopust peaenoB U audepeHuaiIbHOe UCUKCIIe-
HUE: OCHOBHBIE TOJIOKEHHSI TEOPUH, METOAUYECKHE YKa3aHWUsS M BapUAHTHI
pacueTHo-Tpaduueckux padot // bonynoB M.A., boponuna C.U., KopotkoBa
H.H., TkaueHko O.1. M.: MITY «MAMMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHBIi pecypc.

5. .M. boaynos, JI.K. Kuiiko, H.H. IIycropoiitoB, O.l. Tkauenko Psnp1. Die-
MeHThI Teopun. Bapuantel PI'P. Meronnueckne ykazanus it CTyAEHTOB Iep-
BOTo Kypca Bcex cnenuanbHocTel. MI'TY «MAMMy, kad. «Bricmas maTema-
tukay, 2010. — 101 c. [http://lib.mami.ru/lib/content/elektronnyy-katalog.
DJIIEKTPOHHBIN pecypc. ]

6. Koran E.A. OObikHOBeHHbIE MU (PepeHInanbHble YPaBHEHHS U OTIEPALlMOHHOE
ucuucieHue. YdeOHoe mocobue 1mo AuciuIuinae «MaremaTuka» JJisi CTyJeH-
TOB Bcex crenuaiabHocTer. M. 2006. 693 sk3.

B) IPOrpaMMHOe o0ecrneYeHrne 1 MHTEPHET-PeCypChl:

[IporpammHuoe oOecrieueHue He TPEAYCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJIUYECKHUE MaTepuaibl B DJIEK-
TPOHHOM BHj€, NpeACTaBlICHHbIC Ha caiite mospolytech.ru B pasaene: «llentp ma-
Tematudeckoro oopasosanusi» (http://mospolytech.ru/index.php?id=4486);

BapuaHTbhl KOHTPOJBHBIX 3aJaHUN MO AUCHUMIUIMHE MPEACTABICHBl HA CalTax:
http://i-exam.ru,_http:// fepo.ru.
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https://e.lanbook.com/book/71994
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http://lib.mami.ru/lib/content/elektronnyy-katalog
http://i-exam.ru/

[Tone3nbie yueOHO-METOAMUECKHE U HHPOPMAIIMOHHBIE MaTepUasbl MPEICTaB-
JICHBI Ha cauTax:

http://exponenta.ru,

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

[Iepeuenp pecypcoB HHGOOPMALMOHHO-TEIEKOMMYHUKAITMOHHON cetn «JH-
TCPHECT» OJIA OCBOCHUA JUCHUIIJIMHBI!
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOIMYECKUE MaTepUabl, MPEACTaB-
JIEHHbIE Ha cailTe 3JIEKTPOHHO-OMOIMoTeyHo cuctemsl W3gartenbcrBa JlaHb
(https://e.lanbook.com/).
http://function-x.ru/tests higher math.html TecTs! 110 BrICIIEH MaTeMaTHKE.

r) 3JIeKTPOHHbIE 00pa3oBaTe/ibHbIEe pecypchl
[IpoBeneHune 3aHATHI U aTTecTalliidi BO3MOXXHO B JUCTAHIIMOHHOM ¢opMare ¢ MpH-
MEHEHHUEM CHCTEeMbl JuCTaHIIMOHHOTO oOyuenus yHuepcutera (CIO-LMS) Ha oc-
HOBE pa3paboTaHHbIX Kadenpoit «MaremaTnkay 3JIeKTPOHHBIX 00pa30BaTEIbHBIX pe-
cypcoB (D0OP) no Bcem pazaenamM mporpaMmai:.

Daementsl Matematu- | https://online.mospolytech.ru/local/crw/course.php?id=313
YCCKOI'o aHaJin3a

Wuterpansroe ucunc- | https://online.mospolytech.ru/local/crw/course.php?id=3781
neHue GyHKUUNA OHOU
IIEPEMEHHOU

HuddepennnansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362
UcYHCIIeHUEe (PyHKIIH
HCCKOJIBKUX IICPCMCH-
HBIX

JononautenbHele T1a- | https://online.mospolytech.ru/course/view.php?id=3592
BbI MATEMATUYCCKOI'O
aHaJIn3a

Pazpaborannsie DOP BKIIIOYAIOT TPEHUPOBOYHBIC U UTOTOBBIE TECTHI.

[Topsimok mpoBeneHus: paboT B IUCTAaHIIMOHHOM (hOpMaTe YCTAHABIMBACTCS OT/EIb-
HBIMH PaCMOPSDKEHUSIMH TPOPEKTOpa Mo yuyeOHOM paboTe W/Wiu IEeHTPOM Yy4eOHO-
METOIUICCKON PaOOTHI.

8. MarepuajbHO-TEXHHUYECKOE O0eceYeHue U CIUTITHHbI

MarepuanbHO — TexHUYECKass 0a3a yHHUBEpCcUTETa 00ECIIeUMBAET MPOBEIACHUE BCEX
BUJIOB 3aHSATUMN, MPEIYCMOTPEHHBIX YUEOHBIM IJIAHOM U COOTBETCTBYET JEHCTBYIO-
UM CaHUTAPHBIM U MPOTUBOIIOXKAPHBIM IIPAaBUJIAM U HOPMaM.

JIist mpoBeieHUs1 y4eOHBIX 3aHATHI UCTIOIb3YIOTCS

- JICKUMOHHBIE ayIUTOPUU U ayJUTOPUU JJIsI IPOBEACHUS MPAKTUUECKUX 3aHATUMN, B
TOM YHCJI€, OCHAIICHHbIE MYJIbTUMEANUHBIM 000pYI0BaHUEM IS IPOBEACHUS aydu-
TOPHBIX 3aHATUH (IPOEKTOP, HOYTOYK, MUKPO(DOH | T.11.);
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- 17151 pabOTHI CO CHEMATU3UPOBAHHBIM TPOrPAMMHBIM O0ECTIIEUEHUEM BO BpEMS WH-
TEPAKTUBHBIX NPAKTUYECKUX 3aHATUN MMEIOTCA KOMIIBIOTEPHBIE KJIACChl YHUBEPCHU-
TEeTA.

9. MeToanuyeckue peKOMEHIAUN JJIA CAMOCTOATEILHOM Pa0dOThI CTY1€HTOB
Paznen: 3jieMeHTHI JIMHETHON aJare0pbl

Martpuusl u onpeaeanrtean. [Ipexnae Bcero, CTyeHT JOJIKEH MMOHATh, YTO
MaTpHIla — 3TO TabauIla Yucen (MpUYeM 3Ta TadIuIa MOKET UMETh OJIMHAKOBOE YK C-
JIO CTPOK U CTOJIOIIOB, @ MOXKET OBITh U MPSIMOYTOJILHOM), @ ONPEICTUTENh- 3TO YUC-
JI0, 3aMMChIBAEMOE B BUJIE KBAJPATHOM TAOJIHUIIBI, TO €CTh ONPEACIUTENN CYIECTBY-
IOT TOJIBKO Y KBaJpaTHBIX MATPHIL.

Crnenyet oOpaTuth 0c000€ BHUMAaHHE Ha OTMEPALUI0 YMHOXKEHHUS MPIMOYTOJIb-
HBIX MaTPUIl U MOHITh, KAKUM TOJIy4aeTCs MOPSAI0K MaTpUIlbl — pousBeaeHus. Oco-
OCHHOCTh MATPUIl TAKXKE COCTOUT B TOM, YTO MPOU3BEJCHNE MATPUI] HE TIEPECTAHO-
BOYHO, TO €cTh AB=# BA.Cienyer o0s3aTeIbHO YOSAUTHCS B 3TOM, PEIIUB COOTBET-
CTBYIOILIME 3a]Ia4U.

BaxxHbIM siBIIeTcsl moHATHE 0OpaTHOM Marpuilel. Hamo 3Hath ycioBue cyiie-
CTBOBaHHUS OOpaTHOW MATPHUIIBI U AIrOpPUTM ee mocTpoeHus. [locie ee BeUMCICHUS
Ie1eco00pa3Ho JiejaTh MPOBEPKY MPaBUIBHOCTH PEIICHUS, BBITIOJHUB OIEpaIHio
YMHOXXEHHUST A™A=E (JI0OJDKHA MTOJYYUThCS SAMHUYIHAS MATPHUIIA)

[Tpu u3ydeHun ompeneauTeNe HaJJ0 YETKO YCBOUTDH MOHSATUS MUHOpA, anred-
PanveCcKOro JONOJIHEHUS, 3HAaThb MHOTOYHMCIICHHBIE CBOWMCTBa omnpenenutens. s
OCBOCHHUSI TEXHUKH BBIYUCIICHUS OIpeeuTeNel 11e1ecoo0pa3Ho, BhIOpaB MPOU3-
BOJILHBIN OMpPEACIUTENb BhIIIE TPETHETO MOPSAKA, PACKPHITH €r0 Pa3IUYHBIMU CIIO-
co0aMHu, MPUMEHSIS Pa3JI0kKEHUE U 10 CTPOKaM U 1o crosuduaM. O6paTuTe BHUMaHUE,
KaKue CTPOKH (CTOJIOIbI) MPEANOUTUTEIbHEE BBIOMPATH JIs1 PACKPBITHS ONpeaeInTe-
Jis1, YTOOBI YIPOCTUTH €ro BbruuciaeHue. OcoO0eHHO d(PPEKTUBHO BBIUYMCICHUE OIpe-
JIEUTENIe C TIOMOIIBI0 AJIEMEHTAPHBIX MPEeoOpa3zoBaHUM, MPUBOJAIIUX €r0 K Tpe-
YTOJIbHOMY BH]TY.

[Ipn wu3yueHWM pelIeHUH CHUCTEM JMHEHHBIX alreOpandyeckux ypaBHEHHM
(CJIAY) oOpatuTe BHUMaHHE, IPEXKAC BCETO, HA TOHATHE PEIICHUS CHCTEMBbI U
YCJIOBUS CYIIECTBOBAHUS PEIICHUI B 3aBUCUMOCTH OT COOTHOILICHUSI MEXIY PAHTOM
MaTpUlbl, PAHTOM PACHIMPEHHON MAaTPUIbl CUCTEMbI M YHUCIOM HEU3BECTHBIX H
ypaBHeHui. OOpaTuTe BHUMAaHHE HA yCJIoBHsS npuMmeHeHus dopmyn Kpamepa u me-
ToAa oOpaTHOM MaTpuilbl. BHUMATENbHO pa3zdoepuTe MpUMEPhl PEIICHUS TTPOU3BOJIb-
HBIX CHUCTEM JIMHEHHBIX ajarebpanueckux ypaBHeHH MetoqoM ["aycca (BBeaeHue Oa-
3UCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3zges: DiieMeHTHI BEKTOPHOI aiaredpbl

[Ipu u3yueHuu AaHHOW TeMbl OOpaTUTE BHUMAaHUE Ha JIMHEWHbIE ONepaluy Hall BEK-
TOpaMH, Ha MOHATU JIMHEWHOU HE3aBUCUMOCTU U JIMHEMHOM 3aBUCUMOCTH BEKTOPOB,
Ha (yHIaMEHTaJIbHOE MOHATHE 0a3nuca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPO-
BaHHOTO 0asuca), Ha pa3oKeHHe BEeKTopa 1o O6as3ucy.

3HaTh ONIpEAESIEHNE, T€OMETPUUYECKUE CBOMCTBA CKAJISPHOrO0, BEKTOPHOTO M
CMEIIIaHHOTO MPOU3BECHHS BEKTOPOB, OPMYJIBI JUISL UX BBIYUCIICHUS B BEKTOPHOU U
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B KoopauHaTHOU opme. OOs3aTeNIbHO 3HATh U YMETh IMPOBEPSITH YCIOBHUS OPTOTO-
HaJIbHOCTHU, KOJUIMHEAPHOCTU U KOMIUIAHAPHOCTHU BEKTOPOB.

Pa3ngei: KOMIUIEKCHBIE YHCJIA H MHOTOYJIEHBI

B stoMm pasnene, mpexiie BCero, Hajo MOHATh, YTO KOMILJIEKCHOE YHUCIO SIBU-
JIOCh PACUIMPEHUEM IMOHATUSA JEHCTBUTEIBHBIX YMCEI, 3HATh ONpENCICHUE U TPH
(GbopMBbI 3aITUCH KOMIUIEKCHOTO  4Hclia (anreOpandeckyro, TPUTOHOMETPUYECKYIO U
MI0KAa3aTeJIbHYI0), TEOMETPUUYECKYI0 MHTEPIPETALNIO KOMIUIEKCHOTO YMCIia U B3auM-
HO-OJJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM KOMIUIEKCHBIX YHCET U MHOXeE-
CTBOM TOYEK KOMIUJICKCHOH TIJIOCKOCTH. 3HATh (hopmyiry Dinepa. KomruiekcHsie dnc-
J1a MO>KHO M300pakaTh C MOMONIbIO BEKTOPOB Ha KOMIUIEKCHOM IIIOCKOCTH. [loaTomy
ONEpally CIOXKEHUS M BBIYUTAHUS KOMIUIEKCHBIX YHUCEI MOTYT OBITh CBEAECHBI K
onepanysM CI0KEHHS U BBIYUTAHUS COOTBETCTBYIOIIMX BEKTOPOB.

Hano 3HaTh 1 yMETh BBINIOJIHATH ONEpAallid YMHOXEHUS, JEICHHS], BO3BEICHHUS
B IIOJIO)KUTEJIBHYIO CTEIIEHb KOMIUIEKCHBIX YHMCEJ, 3alIMCAHHBIX B TPUTOHOMETpHUYE-
CKOH popme, U3BJI€UEHUS KOPHS N-0i CTENIEHU U3 KOMILJIEKCHOTO YHUCIIA.

Crnenyet oOpaTUTh BHUMaHUE HA TO, YTO MHOYKECTBO KOMILJIEKCHBIX YHCEIN SIB-
JsieTCsl 3aMKHYTBIM, TO €CTh Jit00asi anredpandeckas onepanusl HajJ KOMILIEKCHBIMU
YKCJIaMU HE BBIBOAMT 3 MPENEbl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3HaTe pa3iauyHble BUIBI PA3JIOKEHUS MHOTOWIEHA HA MHOXXHUTENN IS
CllydaeB, KOIJa Cpelu KOpHEH MHOroWwieHa MOTYT ObITh KpaTHbIE, KOMILJIEKCHBIE
KOpHU. DTH CBeJEHUsI OyAYyT UCIOIb30BATHCS, HAIPUMED, B MHTEIPATILHOM HCUYHUCIIE-
HUU TIPU BBIYKCIIEHUU UHTETPajoB OT APOOHO-palMOHANBHBIX (DYHKLIHMA, IIPU pele-
HUU JIMHEMHBIX OJHOPOAHBIX AU(PPEepeHIUaNIbHBIX YPABHEHU N-TO MOpAJKa C MO-
CTOSIHHBIMH KO3(pPpHUIIEeHTaMU.

Pa3neJi: 3j1ieMeHThbl MATEMATHYECKOI'0 aHAJIN3Aa

[Tpu nu3yuenun nuddepeHuranIbHOro UcUUcaeHnus GyHKUMNA OJHON MepeMeH-
HOI 00paTuTe BHUMAHHUE HA MOHSATHE Tpeena PYHKIMU B TOYKE U METOJIBI €T0 BBI-
yucienus. [Ipeaen — o4HO U3 OCHOBHBIX MOHSATHM MAaTEMaTUYECKOTO aHanu3a. [Ipu
BBIYMCIICHUHU TIPEACIOB (PYHKIIMHM HAJ0, MPEXKC BCETO, BBISICHUTh XapaKTep Heompe-

0 o " o
JOEIICHHOCTHU [6,—,O-oo,oo—oo,1 . UToOBI OBJIAAETh TEXHUKOI peuieHus 3aga4 Ha
o0

BBIUMCJICHUE TIPEIEIOB, HAJ0 3HATh JBa 3aMeYaTeIbHBIX Mpeaesa, TabauIly dKBUBa-
JICHTHBIX OECKOHEYHO MallbIX, mpaBwio Jlomurans, pa3nuyHbie TPUEMbl PACKPBITHS
HEOTpeAEIEHHOCTEN B 3aBUCUMOCTHU OT BHJIa (PYHKIIMHM U PEHIMTh JOCTATOYHO OOJb-
10€ KOJIMYECTBO 3a/1a4.

[Ipu m3ydeHum TeM, MOCBAIICHHBIX MPOU3BOAHON U muddepennnany GyHK-
LU, HaJI0O OCMBICIUTh WX T€OMETPUYECKHIM CMBICII, TOHUMATh pa3nyle MeXay HU-
mu (muddepeHnuan - 3To TIaBHAS JIMHEWHAs 9acTh npuparieHus GyHkmun). TBepao
3HaTh (KaK TaOJIMIly YMHOXEHUs) GopMynbl auddepeHIIMPOBaHNs OCHOBHBIX JJie-
MEHTapHBIX QYHKIUH U npaBuia qud@epeHipoBanus (Bce, KOHEYHO, HO OCOOEHHO
npaBuio AuddepeHurnpoBaHus CI0KHON PYyHKIIUN).
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OOpaTtuTe BHUMaHuE Takke Ha 0ocoOeHHOCTH AU PepeHupoBaHus PYHKIIHM,
3aJJaHHBIX B HEABHOH (popme, mapamMeTpuyecKu, Ha MPUEM JOrapupMHUUECKOro aud-
(epeHrpoBaHusl.

Crnenyer 4eTKO 3HaTh U YMETh IPUMEHATh AITOPUTM HCCIEAOBaHUS (QYHKIUN
U TIOCTPOCHUSI TPaHKOB: OMNpeAeNICHHE TOYEK pa3phiBa (M UX KIACCH(PHUKAIHMIO),
acUMIITOT Tpaduka (BepTUKAIbHOW, HAKIIOHHOM, TOPU30HTAILHON), HEOOXOAUMBIE U
JIOCTaTOYHbIE YCIOBUS MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHUS JIOKAJIBHOTO JKC-
TpeMyMa, MPOMEXKYTKOB BBIITYKJIOCTH U BOTHYTOCTH (DYHKIIMM U TOYEK MEperuoa.

Pasznen: nudepenuunanbHoe HCHUCTeHHEe (PYHKINH HECKOJBKHUX NepeMeHHbIX

[Ipu u3yueHum DaHHOTO pasfena OOpaTUTe BHUMAaHUE HA TO, YTO (YHKIUS
JBYX MEPEMEHHBIX UMEET HArJSHbII F€OMETPUYECKHI CMBICI — 3TO MOBEPXHOCTH B
TPEXMEPHOM ITPOCTPAHCTBE

Hano  ocMbICIUTh  MOHATHA ~ YacTHBIX  MPOU3BOAHBIX M IMOJHOIO
auddepeHnrana 1 0COOEHHOCTh UX BBIUMCIICHUS, OBJA/JE€Th TEXHUKOW BBIYUCICHUS
IOPOU3BOAHBIX OT CJIOKHOM (DYHKIIMM HECKOJIbKMX NepeMeHHbIX. CiaenyeT oOpaTUTh
BHHMaHHE Ha TO, YTO JUIA QYHKIUK Z = Z(X, Y) CMEIIaHHbIC YaCTHBIC MTPOU3BOIHbIC
0’z 9z
OXoy  OyoX
nopsaoK 1uddepeHIpoBaHU HE UMEET 3HAUCHHUSL.

JUis QyHKIMM HECKOJBKHUX IEPEMEHHBIX CKOPOCTh H3MEHEHUs (PYHKUHU B
[IPOX3BOJIBHOM HAIPABJICHUM XapaKTEPU3yeTCs MPOU3BOJHOM I1I0 HANpPABICHUIO, a
HaumOoOJIbIIasi CKOPOCTh HM3MEHEHMs] (QYyHKUMKM OyleT B HaNpaBIEHUH BEKTOPA
rpaauenTta. Crenyer oOpaTuTh B JITOM TeMe€ BHUMAHHE Ha HEOOXOAUMOE U

JOCTaTOYHOE YCIOBHS CYILECTBOBAHUSA SKCTpeMyMa (PYHKUHUH HECKOJbKHX
MEPEMEHHBIX.

BTOPOTO TOPsIIKA PaBHBI MEXIY COOOI: (reopema IllBapuia), To ecThb

Pa3znea: HHTErpajJbHO€ HCUYHUCJICHHUE

B uHTErpanbHOM HMCUMCIEHUM peliaeTcs 3ajada, 0OpaTHOM TOM, KOTopas pac-
cMarpuBaiachk B AudPepeHImaIbHOM UCUUCICHUU HE00XO0IuMO HAWTH ISl TaHHOU
byakiuu f(x) Takyro (QyHKIMIO, TPOU3BOAHAS OT KOTOpOH Oblia Obl paBHA 3a/laH-
HoM. UHTEerprpoBanue yHKIUH — JOCTATOYHO CIOKHBIM pa3es MaTeMaTHKH, OBJla-
JIETh KOTOPBIM MOJHO TOJIKO, €CJTH CTYJIEHT «BO3bMET» JOCTATOYHO OOJIBIIIOE KO-
JUYECTBO UHTETPAJIOB Pa3HOIO THUIIA.

Hano TBep10 3HaTh TaOMIy MHTErPAJIOB OT OCHOBHBIX SJIEMEHTapHBIX
dbyHKIMH, OCHOBHBIE METO/Il MHTETPUPOBAHUS (3aMEHa TEePEMEHHOM, IMOJBEICHUE
noj 3Hak auddepeHiana, UHTETPUPOBAHKE MO0 YACTAM, MPUEMbI BBIUUCICHUS UH-
TErpajioB OT pallMOHAILHBIX IPOOEH, OT pa3HOr0 THUIIA TPUTOHOMETPUUECKUX (QYHK-
).

Hano ocMbICIUTh €IWHCTBO TMOAXOJa K TMOCTPOCHUIO ONPEIeICHHBIX, KpaT-
HBIX, KPUBOJIMHEMHBIX, TOBEPXHOCTHBIX MHTETPATIOB — MOCTPOEHUE HEKOTOPOU UHTE-
rPajIbHON CYMMBI U ITPEIEIbHBIN NIEPEXO.

3HaTh TEOMETPUUYECKUN CMBICT U OCHOBHYIO (DOPMYITy BBIYHCIICHUS OTpEse-
JIEHHBIX UHTETpaNoB — hopmyny HeroTona — JleitOHuiia, reomeTpudeckue u Gpuznde-
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CKHE MPUJIOKEHUS ONPEACICHHBIX UHTErPAIOB, YMETh HAXOJUTh IUIOMIAb MIOCKOM
burypsl, JIMHY KpUBOW, 00bEM U IUIOLIAAL TOBEPXHOCTH TEJl BPAIICHUS.

Pa3znen: 00bIkHOBeHHBbIE JU(PepeHIInaTbHbIe YPABHEHHS

Nzyuyenue nuddepeHnnanbHbIX YpaBHEHUW HMMEET BaKHEHIee 3HAYeHUE B

MaTeMaTH4YeCKOW MOATOTOBKE  HMH)KEHEpa. OObsicHsieTCST 3TO  TE€M, 4TO
muddepeHnranbHble  YpaBHEHUS MPEACTABISIOT COOOW MaTeMaTU4eCKUE MOJEIH
CaMbIX Pa3HOOOpa3HBIX MPOIECCOB M SBJICHUM, TaK KaK HUX PEIICHHUS IMO3BOJSIOT
onMcaTh 3BOJIOLMIO H3Yy4a€MOTO MPOLECCa, XapaKTEp MPOUCXOMSIIHUX C
MAaTEPUAIBHOM CHUCTEMOM M3MEHEHUMHW B 3aBUCUMOCTH OT NE€PBOHAYAIBHOIO
COCTOSIHUSI CHCTEMBL.
OTnuuuTtensHOe CBOWCTBO AM(depeHITNaATbHBIX YPABHECHH COCTOUT B TOM, YTO TIPU
UX UHTETPUPOBAHUHM OOBIUHO MOTy4YaeTCsl OECUMCICHHOE MHOKECTBO pemieHuit. s
YpaBHEHUS MEPBOrO MOPSAIKA 3TO MHOMXECTBO OMHUCHIBAETCS OJHOW MPOU3BOJIBHOM
HoCTOSTHHON. YTOOBI BBIIEAUTHh U3 OECKOHEYHOIO0 MHOXKECTBA PELIEHUI TO, KOTOPOe
OMHCHIBAET HMMEHHO JIaHHBIM TIpollecC, HEOOXOAMMO 3aJaTh JOMOJHHUTEIbHYIO
uH(bOpMaIMIO, HANpUMep, 3HATh HayaJlbHOE COCTOSIHHE IpoIlecca. Takoe
JOTIOJIHUTENIBHOE YCIIOBUE HA3bIBAECTCSI HAYAIBHBIM YCIIOBHEM.

3amaua uHTErpUpoBaHud AUPPEPEHITNATBHOTO YPAaBHEHUsI TIEPBOTO MOPSJIKA
COBMECTHO C HAYaJbHBIM YCIIOBHEM Ha3bIBA€TCA HAYAJIBHOW 3aJayeil WM 3adadei
Kommn.

Jns quddepeHmaibHbIX YpaBHEHUN TEPBOrO MOPSAKA CIEAyeT pa3iudaTh
o0111ee, yacTHOE U 0c000€ pPEIIeHUs, a TAK)KE OOIIUNA, YACTHBINA U OCOOBIN MHTETPAJIb.

[Ipy WHTErpUpPOBAHUM YPABHEHUM IEPBOrO MOPsAAKAa HAAO TPEXKIE BCETO
OTPENICIIUTh TUI YPaBHEHUS, a 3aTEM YK€ IPUMEHUTH TOT WJIM UHOU METO]I PEIICHUS.
Hano 006s13arensHO OCBOUTH MPOLEAYPY IPUBEACHUSI YPABHEHHSI IEPBOTO MOPSAIKA K
YPaBHEHUIO C Pa3ACIICHHBIMU TEPEMEHHBIMH, TaK KaK MMEHHO TaKHWE YPaBHECHUS
MOHO HEMOCPEICTBEHHO UHTETPUPOBATb.

Jnst muddepeHnnanbHbIX YpaBHEHM N — TO TOpsaKa 00sA3aTENbHO 3HATH
MOCTaHOBKM 3a71auu Ko, kpaeBoi 3a/1auu, 3a/ja4i Ha COOCTBEHHBIE 3HAYCHUSI.

B Teme, nmocBsieHHON JIMHEWHBIM TU(PEpEeHIIMATBHBIM YpaBHEHUSIM N — TO
nopsA/iKa, HaI0 3HATh TEOPEMBI O CTPYKTYype OOIIEr0o peuieHUsT OJHOPOJHBIX U
HEOJHOPOJIHBIX YPaBHEHHM, TaK KaK OHHM YKa3bIBaIOT IMYTh MOCTPOCHHS OOIIEro
pemenusi. OOpaTuTh BHUMAaHHME Ha TO, YTO PEIICHHE JUHEHHBIX OJHOPOJIHBIX
g depeHuranbHbIX YpaBHEHUH N — ro Mopsiika ¢ MOCTOSTHHBIMU KO3 QULIMeHTaMU
HEe TpeOyeT MHTErpUPOBAHMS, a CBOAUTCS K YHUCTO alredpanyeckoid mnpodiieme
HAXOXKIEHUSI KOPHEW COOTBETCTBYIOIIETO XapaKTEPUCTUUYECKOTo ypaBHeHus. Hamo
3HaTh BHUJ YAaCTHBIX pEIICHUN JIMHEWHBIX OJHOPOJHBIX JudPepeHIInaTbHBIX
YpaBHEHHM N — TO MOpSJIKa ¢ MOCTOSTHHBIMU KOA((PUIIMEHTaMH B 3aBUCHUMOCTH OT
BUJIa KOPHEH XapaKTepUCTUYECKOTO YPaBHEHUS.

Hano 4erko ysCHUTH anropuTM IMOCTPOCHUS YACTHBIX PELICHUN JIMHEHMHBIX
HEOJHOPOJHBIX nud(epeHInanbHbIX ypaBHEHUN  MeTojoM moabopa (MeToaoM
HEONpEeIeTICHHBIX KO3 (UIIMEHTOB), 00OpaTUB BHUMAHUE HA TO, YTO B 9TOM CIlIydae
BUJI YaCTHBIX PEUIEHUN HEOJHOPOJIHOTIO YpPABHEHHSI COOTBETCTBYET IO CTPYKTYpE
3aJJaHHOW MPaBOW YacTH.
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Pasznes: Teopust pyHKUMHA KOMIUIEKCHON IepeMEHHOH M ONepalMOHHOe
HCYHCJICHHE

B arom pa3nene BaXHO OCMBICIHUTH MOHATHE (YHKIUM KOMIUIEKCHOM mepe-
MEHHON KaK OTOOpaK€HUsl IIOCKUX MHOKECTB (MHOKECTBA 3HAUEHUN KOMILJIEKCHO-
ro apryMeHTa Ha MHOKECTBO 3HAU€HUH (PyHKIMH). DTa reOMETpUYECKasi TPAKTOBKa
B 3HAUMUTEIBHO Mepe omnpenensieT 3(p(HEeKTUBHOCTh METOAOB TEOPUH (YHKIUN KOM-
IUIEKCHOM NEPEMEHHOM, TaK KaK 0Ka3bIBA€TCsl, YTO BO MHOTHX CIIy4asX IIPU pELICHUU
3ajma4 s obnacteil cinoxHON Gopmbl (Hampumep, MpoduiIs Kpbljla caMolieTa, OT-
BEPCTHE HEKPYTOBOil ()OPMBI U T.I1.) MOKHO OTOOPa3UTh 3aJaHHYIO 001aCTh CIOKHO-
ro oyepTaHusi Ha o01acTh MpocTol (GopMbl (HampuMmep, Ha €AUHUYHBIN KpYT), AJIs
KOTOPOM COOTBETCTBYIOIIAS 3aJaya WIH YK€ PEIICHA, WIN PEIIEHUE HAaXOIUTCA J0-
CTaTOYHO MPOCTO.

Hano ycBouTh, 4yTo HE BCsKash QyHKUUS KOMIUIEKCHOM MEPEMEHHOU SIBIISIETCS
I depeHIupyeMOoi, HO €Clii JJIsl Hee BBIOJIHAIOTCS HEOOXOIUMOE U JOCTATOYHOE
ycnoBus auddepenunpyemoctt (ycnoBus Komm — Pumana), To oHa o6nagaer psaaom
3aMeYaTesIbHbIX CBOWCTB.

Hanpumep, BennunHa MHTETpajia OT aHAJIUTUYECKON (YHKIIMM HE 3aBUCUT OT
(opMbI IyTH MHTETPUPOBAHMS, @ ONPEIEISIETCA JIMIIb €r0 HauyajJbHOW M KOHEYHOM
TOYKAMM, HHTETPaJ 110 3aMKHYTOMY KOHTYPY OT aHaJIUTUYECKON (YHKIIMHU paBEH HY-
JIO.

Hano 3HaTh HeHTpanbHYI0 (GOPMYITy TEOPUU aHATUTHYECKUX (PYHKIUN — UHTE-
rpanbHyto Gopmyny Komm (oHa mO3BOJIIET HAXOAUTh 3HAYECHHSI AHAJTUTHYECKOU
(yHKUMU B IF0O0W BHYTPEHHEH TOUKE ABYMEPHON 00JIaCTH MO €€ 3HAYCHUSIM Ha Ipa-
aure C. Tem caMbiM, TIO CYIIECTBY, IOHMKACTCS PAa3MEPHOCTH PeIlaeMoil 3aaun) U
YMETh MPUMEHATh €€ U OCHOBHYIO TEOPEMY O BBIUETaX K BBIYHMCIECHUIO KOHTYPHBIX
MHTErPAJIOB.

[Ipy u3ydyeHHH OIEPALMOHHOIO HCYMCIEHUS HAJ0 IOHATH €ro OCHOBHYIO
UJCIO: TIePEeX0]] OT NEeUCTBUM Haa (PYHKIUSMU TEHCTBUTEIHLHON NEPEMEHHON - OpH-
TMHAJIOB K 0oJiee MPOCTHIM JEHCTBUSIM HaJl M300paxkeHusMu HTuX (yHkmuii. Hamno
3HATh CBOMCTBA MpeoOpazoBaHus Jlamnaca, a st BBIOJHEHUS 00paTHOTO mpeodpa-
3oBaHus Jlamnaca OCBOUTH MPOLENYPY Pa3iokKEeHUs pallMOHAIBHBIX IpoOel Ha mpo-
CTEHIINE.

OTMeTMM B  3aKJIIOYEHHE, YTO YCHEHNIHOEC UW3YYCHUE JAUCHUIUIMHBI
«MareMatuka», TpruoOpeTeHne HEOOXOAMMBIX KOMIIETEHIIUM, YMEHUM M HABBIKOB
BJIQJICHUSI MaTEMaTUYECKHUM  ammaparoM TpeOyeT OT CTYIEHTOB  OOJBIION
caMocTosiTeNIbHOM padoThl. OOpaTUTe BHUMAHKE, YTO KOJUYECTBO YACOB, OTBOAUMBIX
Ha CaMOCTOSITEJIbHYIO Pa0OTy B COOTBETCTBUU C Y4YEOHBIM IUIAHOM, MPEBOCXOIUT
YHUCJIO YaCOB, OTBOJAMMBIX HA BCE BUJIbI Ay IUTOPHBIX 3aHATHM.

10. Meroauveckue peKOMeHIAUHN ISl MPENoaBaTesi

[Ipexxne Bcero, cieayer oOpaTUTh BHUMaHUE CTYJCHTOB Ha TO, YTO MpaKTUYe-
CKM BECh M3y4aeMbli UM MaTepuaji He TpeOyeT KaKou-1ubo crernuaibHOu (JI01mod-
HUTEJHHOW) TMOATOTOBKH M BIIOJHE MOXET OBITh YCIIENTHO WM3YYEH, €CIU CTYICHTHI
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OyIyT TOCENIaTh 3aHITHS, CBOGBPEMEHHO BBITMIOJIHATH JTOMAITHUE 3aaHUs U TIOJIb30-
BaThCs (IIPU HEOOXOIUMOCTH) CUCTEMOM TIAHOBBIX KOHCYJIbTAIMI B TEUCHHUE KaXKI0-
ro cemecrtpa. Boieniire B Kypc MaTeMaTUKU pa3Jeiibl SBISIOTCS KIACCUUYECKUMHU, B
TO K€ BPEMsI OHU MPAKTUYECKA OPUCHTHUPOBAHBI, TAK KAK UMEIOT IIMPOKOE paclpo-
CTpaHEHUE MJIA PEUICHUs Pa3HOro poja 3ajad BHYTPU CaMOMl MAaTE€MAaTHKH U TpH-
KJIQJIHBIX 33/1a4. X OCBOCHHME MOMOXKET CTYJCHTaM JIOTUYECKHU BEPHO, ApTyYMEHTHUPO-
BAHO U SICHO CTPOUTH YCTHYIO M MUCbMEHHYIO P€Ub, YCIEIIHO TPUMEHSATh HAKOILJICH-
HbIE 3HaHUS B MPO(HECCUOHATBLHOMN AESTEILHOCTH.

Heobxoammo ¢ camoro Havaia 3aHATHNA PEKOMEHIOBATh CTYACHTaM OCHOBHYIO
U JOTIOJIHUTENIbHYIO JIMTEPATypy, a B KOHIIE CEMECTpa JaTh CIHUCOK BOIPOCOB s
MOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHSITHU 1O AUCHUILIMHE 00s3aTEIbHO NMPOUH(POPMUPOBATH CTY-
JIEHTOB O BUJE U (opMe MPOMEXKYTOUHOM aTTecTaluy MO AUCIUIUIMHE, CPOKax e
POBEAECHUS, YCIOBUAX JOMYCKa K MPOMEKYTOYHON aTTECTALIMKU, IPUMEHIEMbIX BHU-
JaX IPOMEKYTOYHOTO KOHTPOJIS.

CooOpaxeHusi 1 peKOMEHJAIuU, TPUBEACHHBIE B 1. 9 paboueil mporpamMmsl
JUTSL CTYJIEHTOB, JOJDKHBI OBITh YE€TKO COPMYIMPOBAHBI U U3JIOKEHBI UMEHHO TIpe-
Mo/laBaTeIeM Ha JICKIUAX, MPAKTUUECKUX 3aHATUSAX U KOHCYJIbTAIlIUIX.

N3noxkeHne TeOpeTUYECKOro MaTepuania 10 KHO COMMPOBOXKAATHCS UILTFOCTPA-
TUBHBIMHU TIPUMEpPaMH, TIIATEIIBHO OTOOPAaHHBIMH IIperojaaBaTejieM Tak, YTOOBI TeX-
HUYECKHUE TPYJHOCTU U BBIKJIAJIKU MPU PEIICHUU 3aJa4d HE OTBJIEKAIM OT IJIaBHOIO:
OCMBICJICHUSI UJE€U U CyTH IpPUMEHSEeMbIX MeToJ0B. ClielyeT Bcerjia yKa3bIBaTb
MPUMEPHI MPAKTUYECKOTO MPUMEHEHUSI PACCMOTPEHHBIX Ha 3aHSTUSX YpaBHCHUU U
dbopmyi.

[IpakTryeckue 3aHATUS JOJDKHBI OBITh OPTaHU30BaHbI MIPEMOIaBaTEIEM TaKUM
o0pa3zoM, 4TOOBI OCTAaBAJIOCh BPEMSI HAa MEPUOJUYECKOE BBIMOJHEHUE CTYJIEHTaMU
HEOOJBIIION CaMOCTOSTENHHOU PAaOOTHI B ayIUTOPHUH JIJISi IPOBEPKU YCBOCHHS U3JIO-
KEHHOT'0 MaTepHaa.

[IpenonaBarenb, BEAYIIMH MNPaKTUYECKUE 3aHATHS, JOJDKEH COTJIACOBBIBATH
y4e0HO — TEMaTUYECKUI TIaH 3aHATUN C JIEKTOPOM, HUCIIOIH30BaATh €IUHYIO CUCTEMY
0003HaYEHUH.

[IpenogaBarento cieayeT J0OMBAThCS CHCTEMAaTHYECKOW HEMpepbIBHON pabo-
Thl CTYJICHTOB B TEUYEHHE CEMECTpa, HEOOXOJAUMO BBISBIATH CHUJIIBHBIX CTYJEHTOB U
MPUBJIEKATh UX K HAYYHOU paboTe, K yYaCTUIO B Pa3HOIO poja OJMMIIMAaAaX U KOH-
Kypcax.

CTyneHT MODKEH ONIyIaTh 3aMHTEPECOBAHHOCTD MPENoJIaBaTeNs B JOCTHKeE-
HUM KOHEYHOTO pe3yJibTaTa: B MPUOOPETEHUH OOYYAIOIIMMUCS MPOYHBIX 3HAHUMH,
YMEHUM U BJIQJICHUS] HAKOIUJICHHON MH(pOpMaIuen i peleHus 3a1ad B mpodeccro-
HaJIbLHOU NeSITSIbHOCTH.
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[Iporpamma cocrtaBiieHa B COOTBETCTBUU ¢ DenepaibHbIM TOCYIapCTBEHHBIM O0Opa-
30BaTeNIbHBIM CTAHJIAPTOM BBICHIETO O0pa30BaHUsl MO HAMPAaBICHUIO MOJATOTOBKH
OakanaBpoB 13.03.02 «DnexTposHepreTrka U 3JEKTpoTexHUKa». [Ipodunb moaro-
TOBKH «DJIEKTPOOOOPYAOBAaHUE U MPOMBIIIJICHHAS AJIEKTPOHUKA.

[Tporpammy cocTaBwII:
7011., K.(p-M.H. / E.A.Koran /

[Iporpamma yTBepiKaeHa Ha 3aceqanuu kadeapsl «MareMaTukay
« 28 » mas 2022 r., mpotoxos Ne 10

3aB. kadenpoii «MaTemaTuka»
npod., 1.¢.-M.H. /T".C. XKyxosa/

[Iporpamma coriacoBaHa ¢ PYKOBOJUTEIEM OOpa30BaTENIbHOW MPOrPaMMbI IO
HaIpaBJIeHUIO MOAroToBKH OakanaBpoB 13.03.02 «DnekTposHepreTuka U 3JIeKTpo-
TexHukay». [Ipodusib MOArOTOBKH «DJIEKTPOOOOPYJOBAHUE U MPOMBINUICHHAS JJICK-
TPOHUKAY.
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Ilpunoscenue 1

CTpyKTypa U cofep:KkaHHue TUCHUIINHBI «MaTeMaTuKa

Hanpasnenue noaroroBku
13.03.02 «2J1eKTpOIHEPreTHKA U 3JIeKTPOTEXHUKA

[Tpoduiie NOATOTOBKH
«DJIEKTPO0OOPYT0BaHNE U MPOMBINLIEHHAS 3JI€KTPOHUKAY
KBanudukamms (CTeneHb) BBITYCKHUKA:

O0axajaBp

ouHasi opMa oOyueHus

Buabl yueOHoii padoThl,

- . DopmbI
= 5 2 BKJIIOYasl CAMOCTOSATEIbHYIO Buabl camocTosiTeIbHOM padoTh ATTe-
Pasien § % § ! Tpa60Ty CTY/JEHTOB, Crynenros cTanmm
5 = PYA0EMKOCTh B 4acax
n/n C | =J CP | KC
J II/C | JI1a6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
BBenenne. Pazgen 1. DiaeMeHTHI JIHHEH-
HOM aJreopsI .
Martpuus! u onpenenuteny. Onepanuu Haja
MarpuiiaMu. TpaHCIIOHUpOBaHHAsT MaTpH- 6 +
1.1 | ma. OnpenenuTenu, UX CBONCTBA U BBIUKC- 1 1 2 2
JIEHUS.
Boyraua 3aganuii PI'P Ne 1 mo JmHeii-
HOW M BEKTOPHOI aJreope M aHAJUTHYe-
CKOM reoOMeTPHH.
OOparHast MaTpuIla U AITOPUTM €€ BBIYHC-
nenusa. Panr matpunsl. [lpuBenenue mat-
pHUIIBI K JUAarOHAJIBHOMY WJIM Tparmerue-
1.2 1 2 2 2
BUIHOMY BHIy. MatpudHas (opma 3amucu 6
CHUCTEMBbl  JIMHEWHBIX  anreOpanvdecKux
YPaBHEHHUH.




1.3

Pemienue cucreM JMHEWHBIX YpaBHEHUU
metonoM Kpamepa, wmerogoM oOpaTHOM
MaTpullbl, MeTosioM ["aycca.

1.4

Teopema Kponekepa — Kanemm. Pemenune
MIPOU3BOJIBHBIX CUCTEM JIMHEWHBIX ypaB-
HeHul MerogoM ["aycca.
CamocrosiTesibHas pa6ora Ne 1 Ha ce-
MHUHape

1.5

Pa3znen 2. DiieMeHTHI BEKTOPHOI ajireo-
pbI.

JIuHeiiHbIe onepaiu HaJl BEKTOpaMu, UX
cBoMcTBa. JInHeltHas 3aBUCHMOCTh 1 HE3a-
BUCUMOCTb BEKTOpPOB. bazuc cucrtembl
BEKTOpPOB. PasnokeHue BeKTopa 1o 6asu-
cy.

CkansipHO€, BEKTOPHOE M CMEIIaHHOE TIPO-
W3BEJICHUSI BEKTOPOB, X CBOMCTBA.

1.6

Jluneitnble mpocrtpancTBa. basuc. Cob-
CTBEHHbIE 3HAUEHUS U COOCTBEHHBIE BEK-
TOPBI MaTPULIBL.

CamocrosiTeibHasi padora Ne 2 Ha ce-
MHHape

1.7

Pasznen 3. KommiekcHble 4YHuCIa M1 MHO-
TroO4JICHbI.

@®opMBbI 3aMKcH, Onepauu Haj KOMIUJIEKC-
HbIMH yuciaamu. @opmyna Myaspa. Pas-
JI0’)KeHHE MHOTroujieHa Ha MHoxkutenu. Oc-
HOBHas TeOpeMa ajureOphl.

1.8

Pazgen 4. DiaeMeHTHI MATEMATHYECKOTO
a”HaJIn3a

Uucnosas mnocnenoBarenbHoOCTh. [Ipenen
YHMCJIOBOW IIOCJIENOBATEIIbBHOCTH M €T0
cBoictBa. Dynknus. Ilpexen ¢yHkuuu.
OCHOBHBIE TEOpPEMBI O Npeaenax QyHKIMH.
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[lepBhIii 1 BTOpOM 3aMedaTesibHBIE Mpelie-
JIBI.

Boiiaua 3aganmii PI'P Ne 2 mo marema-
THYECKOMY aHAJIH3Y.

1.9

CpaBHeHME OECKOHEUHO MayblX M Oecko-
HEYHO OOJIBIINX BEIIMYMH. JKBUBAJICHTHBIC
0ECKOHEUHO Mallble BEIMYMHBI. PackpbITHe
HEONPENEICHHOCTEN PA3IMYHOIO TUIIA

1.10

HenpepsiBHOCTh (pyHKIMI B TOuke M Ha
npoMexxyTke, Touku paspbiBa (DYHKIHH,
uX Kilaccudukanus. ACHMITOTH Trpaduka
byHKIMK, WX KIacCUPUKAIMS, YCIOBUS
CYILIECTBOBAHHSI, METObI HAXOXKICHHUSL.

10

1.11

[MpomsBomuas ¢yakuu. ['eomerpudeckuit
U MEXAHUYECKUH CMBICH IPOU3BOJHOM.
[IpaBuna nuddepenuuponanus u hopmy-
Jbl BBIYMCIICHUS NPOU3BOAHBIX. Tabmuia
MIPOM3BOJIHBIX OCHOBHBIX 3JEMEHTapPHBIX

byHKIHi.

11

1.12

Huddepenunan. IlponsBoansie u audde-
peHLManbl BbICIIUX MoOpsaAkoB. Ilpubnu-
JKEHHBIC BBIUMCIIEHUS C MTOMOIIbI0 qudde-
PEHILIMATIOB.

12

1.13

PackpeiTHe HeompeneneHHOCTEW pa3nuy-
Horo tumna. IIpasuno Jlonurans. @opmyna
Telnopa. PaziioeHHs OCHOBHBIX AJIEMEH-
TapHbBIX (GYyHKUUH 10 (opmyine Makiope-
Ha. [IpubnuxeHHbIE BBIYMCIECHUS C MTOMO-
b0 popmynsl Teitnopa.

13

1.14

OcHoBHbIE TeopeMbl AU(HepeHINaTLHOTO
UCcYUCIEeHUsl. MOHOTOHHOCTh  (DYHKIIHH,
skcTpeMyMbl HeoOxonumble W JoctaTou-
HbIE YCJIOBUSI MOHOTOHHOCTH, JIOKAQJIBHOTO
sKcTpeMyMa. MccnenoBaHue BBITYKJIOCTH

14
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rpaduka ¢ynknuu. Touku meperunba rpa-
¢duka pyHKINH.

1.15

OOwmiast cxema HCCeNOBaHUs (QYHKIUH U
nocrpoenus ee rpaduka. CroiicTBa QyHK-
ui, HENPEePbIBHBIX Ha  OTpe3Ke.
Haubonbiiee u HauMeHbIEE 3HAYCHUS
(GyHKLIMK Ha OTpE3Ke.

CamocrosiTesibHas padora Ne3 Ha cemu-
Hape

15

1.16

Pa3znesn 5. @yHKUUSI HECKOJIbKHMX mepe-
MeHHbIX. [Ipenen u HenpepsiBHOCTb. Oc-
HOBHBIE CBOICTBA HETMPEPHIBHBIX (DYHKITHIA.
Yactasie npousBoanbie. [lomubrit nudde-
pernuan. IlpousBomHbIe ClOKHOW (DYHK-
MU HECKOJIbKUX ITEPEMEHHBIX.

Bruigaya 3amauuii PI'P Ne 3 o ¢pyHkiu-
SIM HECKOJIbKHUX IepPeMEeHHBbIX

16

1.17

YactHble Npou3BOAHbBIE U AU PEepeHIInaTbI
BeICHIMX ToOpsAakoB. Teopema IllBapua
[IpousBogHas 1o HampasiieHHIO. ['paau-
€HT.

17

1.18

Kacarenpnas k kpuBou. KacarenbHas
IJIOCKOCTh U HOpPMajlb K TIIOBEPXHOCTH.
®opmyna Teimopa.

DkcTpeMyM (QYHKIIMM HECKOJBKUX Tepe-
MeHHbIX. HeoOXxomumbie W J0CTaTOYHBIC
YCIIOBHSI SKCTPEMYMA.

CamocrositeqibHasi pabora Ne4 Ha ceMu-
Hape

18

@0pM(l ammecmauuu

19-
21

Bcero yacoB nmo jucuumJInue
B NIEPBOM ceMecTpe

36

36

108

PI'P

cam.
pao.
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Bropoii cemecTp

2.1

Pa3nen 6. UnTerpanbHoe ucHUCIeHHE
[TepBooOpasnas. HeompeneneHHblii WHTE-
rpai u ero cBoicTBa. Tabnuia UHTErpaIoB
OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.
Metoa HemocpeACTBEHHOTO HHTETPUPOBa-
HUSL.

Boiiaua 3apanuii PI'P Ne 4 no umHTe-
IPAJbLHOMY HCYHUCJICHHIO

2.2

WHTerpupoBanie ¢ MOMOIIBIO 3aMEHBI TIe-
PEMEHHOM, MOJBEICHHEM IO/ 3HaK Iud-
¢depeHunana. Meroa HHTErpUpPOBAHMS IO
4acTsIM

2.3

WuTerpupoBanue panudoOHAIbHBIX Jpobeit
UHTEIPUPOBAHUE HEKOTOPBIX BHUAOB Hppa-
LHAOHAIBHBIX W  TPUTOHOMETPUYECKHUX

GyHKLIUH.

2.4

3anauu, IpUBOJAIIME K MOHSTHUIO ONpese-
JIEHHOT'O MHTErpaya. YCJIOBUS HUHTETPUDPY-
emoctd. CBOWCTBA ONPENEICHHOTO HHTE-
rpana. CymiecTBoBaHHEe MEepBOOOpa3HON
HenpepslBHON (QyHkunu. Popmyna Hero-
tToHa-JleitOHMIIa. 3aMeHa MepeMeHHOUW u
MHTETPUPOBAHUE TI0 YacTSIM B ONPENEIICH-
HOM MHTETpaje

2.5

[TpunoskeHns: ONpeNeIeHHOTO UHTErpaa B
FEOMETPUM W MEXAHMKE (BBIYHUCICHHE
wionaed IUIOCKUX (Uryp, IUIMHBI KpH-
BOi, 00beMoB. HecoOCTBEHHBIE HHTETPAITBI
HEpBOT0 U BTOPOTO POAA, X CBOWCTBA.
CamocrositeibHass pabora Ne 5 Ha ce-
MHHape

2 2
2 2
2 2
2 2
2 2
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2.6

3agauv, NOPUBOIAIIME K MOHATHSAM Kpat-
HBIX MHTErpajioB. JIBOWHON M TPOMHOU MH-
Terpajibl, UX CBOWMCTBA. Bbruucienue aBou-
HBIX HMHTETPAJIOB MOBTOPHBIM HHTETPUPO-
BaHueM. [IpuiokeHusi KpaTHBIX HHTErpa-
JIOB B TEOMETPUU U MEXaHUKE.

2.7

Pazgen 7. O0bikHOBeHHbIE N1 depeH-
IHMAJIbHbIE YPABHEHHUSA

BBenenne. 3anaun, npuBoasume K aug-
(depeHLnaIbHbIM YPaBHEHUSIM [IEPBOTO I10-
psinka. OCHOBHBIE TOHATUS OOBIKHOBEHHBIX
Qg QepeHnaIbHbIX YpaBHEHHH IEPBOTO
nopsiaka. IlocranoBka 3amaun Komm. Teo-
pemMa CyIIeCTBOBAaHUS M €JUHCTBEHHOCTH
pewenus. OOIiee M 4YacTHOE pELICHMS,
00Nl ¥ YaCTHBIN UHTETPAJIBL.

2.8

HNuTerpupoBanue muddepeHInaIbHbIX
YpaBHEHUH NEPBOrO MOpsAKa Pa3iIuuyHOTO
Tuna (ypaBHEHHUS C Pa3/IeIEeHHbIMU U Pa3-
JENSIOMUMUACA TIePEMEHHBIMU, OJHOPOJI-
Hble, JluHeiHble  muddepeHaTbHBIE
YpaBHEHHUS MIEPBOTO MOPSAIKA.

Brigaua 3aganua PI'P Ne 5 mo oObIKHO-
BEHHbIM M PepeHIHAIBHBIM ypaBHe-
HHSM.

2.9

Juddepenunanbuble ypaBHEHUS BBICIIUX
nopsakoB. 3amaua Komm mins nmuddepen-
[IUATFHOTO YpaBHEHHS BTOPOTO TIOPSIKA.
KpaeBas 3amaua. [luddepennuanbabie
yYpaBHEHHS, JIOTYCKAIOIIee MOHKEHHE T10-
psiiKa.

2.10

Jlunelinbie ogHOpoAHBIE nuddepeHIaTb-
HbIC YpaBHEHHUs N — ro nopsaka. Teopema o
CTPYKType OOIIEro pelieHus TaKhX ypaB-

10
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Henuid. [loHaTrue QyHIaMeHTaIbHON CH-
CTEMBbI PEIICHH, €€ TOCTPOEHHUE JIJIsl ypaB-
HEHUIl ¢ MOCTOSHHBIMH KO3 (dULIMEHTaMU.
XapakTepucTUIECKOe YpaBHEHUE.

211

Jlunelinple HeomHOPOIHBIE TUDPEpEeHIIH-
aJbHBIE YpaBHEHHs N — ro nopsnaka. Teo-
pemMa 0 CTPYKType OOLIEero pelnieHus Takux
ypaBHeHUU. MeTo moadopa 4acTHOTO pe-
HICHUSIJIS Pa3lIMYHBIX CIIEIUATbHBIX BU-
JIOB MpaBoy yacTtu. Meroj Bapuanuu mpo-
U3BOJIbHBIX TOCTOSHHBIX Ui YpaBHEHHA
BTOPOTO MOPSIIKA.

11

2.12

KpaeBsie 3aaun. 3amaun Ha COOCTBEHHBIE
3HA4YCHU.

CamocrosiTesibHasi padora Ne 6 Ha ce-
MuHape no augdepeHHAIBHBIM YpPaB-
HEHHUAM

12

2.13

CucreMbl OOBIKHOBEHHBIX JupdepeHIu-
aNbHBIX ypaBHEHUH. OCHOBHBIEC ITOHATHS.
HopMmanbnsie cuctemsbl. Pemenue nuHen-
HBIX OJHOPOJHBIX M HEOJHOPOIHBIX CH-
CTEM OOBIKHOBEHHBIX JH(epeHnanbHbIX
YpaBHEHHMH C MOCTOSIHHBIMU K03((dHUIneH-
TaMHu.

13

2.14

Pa3nea 8. Teopus pyHkumii KomIiekc-
HOM INepeMEeHHOH U ONepaluoOHHOe HC-
yuciaenue. [lonsarue GpyHKINN KOM-
miekcHoi nepemenHon (PKII) kak 0To0-
paxenusi. OcHoBHbIe 3neMeHTapHbie DKIIT
Y UX CBOMCTBa

Boiiaua 3aganuii PI'P Ne 6 o Teopun
(OYHKIMIT KOMILIEKCHOM IlepeMeHHOM

14

2.15

HemnpepsiBHOCTE U 1 dEpeHITUPYEMOCTD
OKII. Ycnosus Komu-Pumana. Ananutu-

15
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yeckue (yHKIuU. KOHTYpHBIE HHTErpaibl
ot OKII.

2.16

WHuTerpasibl OT aHATMTHYECKUX (DYHKITHH.
Teopembr Komu 1y1st 0THOCBS3HO#M 00aCTH
U JJIA CJIOKHOTO KOHTypa. HHTerpanbHas
dbopmyna Komm.

16

2.17

Onepanmonnoe ucuucienue. [Ipeodpazo-
Banue Jlammaca. Teopembl 0 CBOWCTBax
npsMoro npeodpazosanus Jlamnaca

17

Ob6parHoe npeobOpazosanue Jlamnaca. Omne-
PalMOHHBIN MeTO/ pemeHus 3anadu Komm
JUI TUHEWHBIX JU(QepeHInanbHbIX ypaB-
HEHHH C TIOCTOSTHHBIMH KOA(PPUIIHEHTAMH
CamocrosiTesibHass padora Ne 7 B ayam-
TOpHUH

18

2.18

®opma aTTecTAlMU

19-
21

Bcero yacoB nmo jucuMIInHe
BO BTOPOM ceMecTpe.

36

36

108

PI'P

caMm.
pao.

Bcero yacos nmo jucuMIJIinge
B IEPBOM U BTOPOM CeMeCTpaXx.

72

72

216

PI'P

cam
pa6




ITpunoxxenune 2

MUHHCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALINU
®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OEPA3OBATEJILHOE
YYPEXIEHME BBICILIEI'O OFPA3OBAHUS

«MOCKOBCKHH NOJIUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

Hanpasnenue noaroroBku
13.03.02 «QJIEKTPOOHEPI'ETUKA U DJIEKTPOTEXHUKA»
[Tpodunb moaArOTOBKH
«DJIeKTPOo00OPYA0BaAHME M TPOMBILIJIEHHAS 3J1€KTPOHUKA»

®dopma oOydeHUs: OUHas

Ka(bezma MAaTCMATUKH

®OH/
OLIEHOYHLIX CPEJCTB

Mo JUCUMILINHE

MareMaTHuKa

Cocras: 1. ITaciopT oHIA OLIEHOYHBIX CPEACTB
2. Onucanue OLEHOYHbIX CPEICTB:
- JK3aMeHAllMOHHbIe ONJIeThI
- KoMmmuiek Tl 3aganuii 1J1s1 KOHTPOJIbHBIX padoT
- KommiekT BonpocoB
- KommuiekT 3aganuii 1y1sl BbINOJIHEHUS pacuyeTHO-Tpaduyeckux pador

CocTaBuTeb:

notl., k.¢.-m.H. Koran E.A.

Mocksa, 2021 rox
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTH KOMIIETEHIIMIA

Tabmura 1

«MarTeMaTHKa»

®TI'OC BO 13.03.02 «3DJIeKTpO3HepreTuKa u 3JeKTPOTEXHHKA)»
[Tpoduiap noAroToBKH «JI1eKTPOOOOPYI0BaAHHE H POMBINLJIEHHAS YJ1eKTPOHHKA»

B mporiecce 0cBOeHUS TaHHOU TUCIUTUIMHEI CTYICHT (DOPMHUPYET U IEMOHCTPUPYET CIASAYIONIUE 061enpodeccHoOHAIbHbIE KOMIIETEHIUH:

KOMIIETEHIIUU IlepeyeHb KOMIIOHEHTOB TexHoJiorust dopmMma oue- Crtenenu ypoBHeii 0CBO-
HHJAEKC | ®OPMYJIMPOBKA ¢dopMupoBaHusi | HOYHOIO Cpel- eHHMS KOMIIeTeHIHil
KOMIIeTeHIHii cTBa**
OIIK-3 Criocoben MpuMe- | 3HATD: Jexkmus, camocto- | YO ba3oBblii ypoBeHb
HSTh COOTBETCTBYIO- | OCHOBHBIC 3aKOHBI €CTECTBEH- | ATe/IbHas padora, 5113 b "BJIAJICCT HABLIKAMH PabOThI
N MUHApPCKHE 3a- C OCHOBHBIMHU MOHSITUSMH U
Ui pU3nKo- MaTe- | HOHAYYHBIX JUCHUIUIMH U Me- COMUHApCKHC 32
o HATUS T METOJaMH B PaMKax JHUCIIHU-
MaTHYECKU  amma- | TOJbl aareOpbl U MaremMaTuye- B S

part, METOJIbl aHAJIN3a
U MOJCITMPOBaHMS,
TCOPETHUYECKOTO |
AKCIIEPUMEHTAIHLHOTO
UCCIICJIOBAaHHUST  TIpH
perieHnn mpodeccu-
OHAJILHBIX 337124

CKOTO aHanu3a, nuddepeHuu-
aNbHBIX YPaBHCHUIN

yMeTh:

BBISIBUTh ~ €CTECTBEHHOHAYY-
HYIO CYIITHOCTB MpOoOJIeM, BO3-
HUKAIONINX B X0J¢ Mpodeccu-
OHaJIbHOM JICSITEIbHOCTH,
NpUBJICYh HUX I PEIICHUS
COOTBETCTBYIOIIUNA  (PUBHUKO-
MaTeMaTU4EeCKUM armnapar
BJIA/I€Th:

CITIOCOOHOCTBIO BBISIBUThH €CTe-
CTBEHHOHAYYHYIO  CYIIHOCTB
npoOJjieM, BO3HUKAIOUIUX B
xojie mpodeccuoHaabHON Jes-
TEJIHLHOCTH, TIPHUBJICYb WX IS

IloBbIlICHHBIH YPOBEHb
-cBOOOJIHO BJAaJ€EeT Mare-
MaTHYECKUMHM METOAAMHU U
MPUHIMIIAMA ~ TIpHOOpETe-
HUS, UCIIOJB30BaHUSA U 00-
HOBJIEHUS OoJee TIIyOOKHX
MaTeMaTHYeCKUX 3HAHUH;
-BJIA/ICET PA3JIMYHBIMU CIIO-
cobamu cbopa, 06paboTKu U
NPUMEHEHHUST MaTeMaTHye-
ckoil MH(popMaruy;
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pelieHus  COOTBETCTBYIOUIUI
bu3nKo-MaTeMaTUYECKUN  ar-
napar

**- CokpaieHusi GopM OLEHOYHBIX CpecTB cM. B Tabmuie 2 k PIT.
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Hepeqeﬂb OLHCHOYHBIX CPEACTB IO JUCHUIIJINHE

«MaremaTuka»
Tabnuua 2
HaumenoBanue [Ipencrasnenue oue-
Ne Kparkas xapakTepuCcTHKa OLIECHOYHOTO
OLICHOYHOI'O Cpel- HOYHOT'O CPE/CTBA B
/o cpencTBa
CTBa DOC
1 | KontposbHas (ca- CpenctBo npoBepkH yMeHUM NpuMeHsATh | Kommiekt KoH-
MOCTOSITEIbHAS) IIOJIy4YEHHBIEC 3HAHMS JUIsl PELICHU 3alad | TPOJIBHBIX 3aJaHui

pabora, (KP)

OIIPEJIEICHHOTO THIIA 110 TEME UIIM pasje-
1y

110 BapUaHTaM

2 | PacuerHo-
rpadudeckas pa-
6ota, (PI'P)

CpencTBo MPOBEPKU YMEHUW NMPUMEHSTH
MOJIyYCHHBIC 3HAHUS T10 3apaHee OIpeie-
JIEHHOM METOJIMKE /I pEHIeHUs 3aJa4
WM 3aJaHuid MO MOAYJII0 WM JUCLHU-
IUIMHE B IICJIOM.

Kommnekr 3amannii
JUTSI BBITIOJTHEHUS
pacdeTHo-
rpagudecKkoit paboThI

VYcerHblii onpoc

CpeI[CTBO KOHTPOJIsA, OPraHnu30BaHHOC KakK

Bompocs! 1o

cobecenoBanue, crenyaigbpHas Oecena IMeIaroruyeckoro TeMaM/paSIICJIaM
(YO) paboTHUKa ¢ OOydYalOIIUMCA Ha TEMbl, | AUCLHUILIAHBI
3 CBA3aHHBIC C U3y4aeMOW JUCLUILINHON, U
paccuMTaHHOE Ha BBICHEHHE O00beMa
3HAHUWA O0YYaromierocsi mo OnpeaeIeHHO-
My pazJieny, TeMe, mpobieme u T.11.
Tecr, (T) Cucrema cTanAapTU3UPOBAHHBIX 3aaHui, | DOHI TECTOBBIX
4 I103BOJISIOIIA aBTOMAaTHU3UPO- 3a1aHUI
BaTh NPOIEAYPY HU3MEPCHHs YPOBHS 3Ha-
HUN ¥ yMEHUIl 00ydaromnierocs.
5 | Ox3ameHanuonHble | CpencTBO NPOBEPKU 3HAHMM, YMEHHH, | DK3aMeHAallMOHHbIE
ounetsl (OB) HaBBIKOB. MOKET BKIIOYaTh KOMIUIEKC | OHMIIETHI.

TEOPETUYECKUX BOMPOCOB, 3aj]ay, MPAKTHU-
YeCKHUX 3aJaHui.

[IIkana onleHnBa"nug 1
npolie1ypa npuMeHe-
HUSL.

[TpomexyTouHas aTTe-
crarus (ITA)

Ok3ameH (D )

1) yeruo (Y)
2) nucemenHo (I1)
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OdopmiieHue 1 onucaHne OLEHOYHBIX CPE/ICTB
1. ®opMa NPOMEKYTOUHOM ATTECTAIUM: IK3AMEH.
IK3aMEeHALUOHHBIE OMJIeThI

1.1. Ha3nauenue: Mcnonb3yroTcs 118 npoBeaeHUs TpoMexyTouHolt arrectanuu (I1A) no qucnu-
e "MareMartuka'.
1.2. PernameHT sk3aMeHa: - Bpemst Ha IOArOTOBKY TE3UCOB OTBETOB - 10 45 MUH.
- Cr1oco6 KOHTPOJISA: YCTHBIE OTBETHI.
1.3. llIkana olleHUBaHHUS:
"OTan4YHO'" - €CJIM CTYACHT TIIYOOKO M IMPOYHO OCBOMJI BECh MaTepuajl MPOrpaMMbl 0OyUEHUS, MC-
YepIIbIBalolIe, T0CIE10BAaTENbHO, TPAMOTHO M JIOTHYECKH CTPOMHO €ro U3JjlaraeT, He 3aTpyIHsAETCs
C OTBETOM IIpU U3MEHEHUU 3aJaHus, CBOOOJHO CIpABISAETCA C 33JadaMU U IPAKTUYECKUMHU 3ajia-
HUSMH, IPABUIHHO OOOCHOBBIBAET PUHSTHIC PEIICHUSI.
"Xopomo'"- ecnu CTyAEHT TBEPAO 3HACT MPOrpaMMHBIM MaTepuall, [PaMOTHO M IO CYILIECTBY €ro
U3JIaraer, He JOIYCKAaeT CYIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, BJIAJICET HEOOXOIUMbI-
MU YMEHHUSMU U HaBbIKAMH [IPU BBINOJIHEHUH MPAKTUYECKUX 3a/1aHU.
"Y10BJIETBOPUTEJIBHO'" - €CJIM CTYJIEHT OCBOMJ TOJIBKO OCHOBHOW MarepHall IpOrpaMMbl, HO HE
3HAaeT OTIEJIbHBIX TEM, JOIYCKaeT HETOYHOCTH, HEJOCTaTOYHO IpaBWIbHbIE (OPMYIHUPOBKH,
HapylIaeT MOCIeI0BaTeIbHOCTh U3JI0KEHUS MPOrPaMMHOI0 MaTepHalla U UCHBIThIBAECT 3aTpyAHE-
HUS B BBIIIOJHEHUU NPAKTUUECKUX 3aJJaHUM.
"Hey10BJ1eTBOPHUTEJIBHO'" - €CIIM CTYJEHT HE 3HAET 3HAUUTEIbHON YacTH MPOrPaMMHOIO MaTepu-
aJia, I0IyCKaeT cepbE3Hble OIMOKH, ¢ OONBIIMMU 3aTPYAHEHUSAMH BBIIOJIHACT MPAKTHUECKUE 3a/1a-
HUSL.
Kaxnoe 3a1anue sK3aMeHallMOHHOT0 Oniiera OLeHUBAeTCs OTAeIbHO. OO0Iel OLEeHKON ABIs-
eTCsl CpeiHee 3HAYEHUE, OKPYIIIEHHOE J10 11€JI0Tr0 3HAUYEHUS.
1.4. KoMmmiekThl 5K3aMeHAllMOHHbBIX OUJIETOB BKIIIOYACT MO KaxaoMy pazneny 25-30 Ouieros
(XpaHsTCs B LIEGHTPE MaTeMaTH4YECKOro 00pa3oBaHus).
Tunosble BADHAHTHI OMJ1€TOB NPHJIATAIOTCS.

MUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPABOBAHU S
POCCUIMCKOU ®EJIEPALINN
®EJIEPAJILHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OFPASOBAHUS
«MOCKOBCKHWM MOJUTEXHUYECKNN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

®daxynpTeT 0a30BBIX KOMIICTEHITH, kadeapa «MaremaTruka»
Hucuummaa  «MaremaTukay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

=

Ornpenennurenu U UX CBOWCTBA.

12 -1 2
2. PemmTh MaTpu4HOE ypaBHeHHE XB=A, eciH Az(2 J, Bz( 0 J.

g 2t?
1+t 1413

3. Haiitu npou3BoaHyt0 QyHKIMH, 33JaHHON MApaMETPUUECKU X =

4. Haiitu npenen GpyHKIUU lim YX*FO+2X
x>-1  X+1

5. Haiigure skcTpeMyMbl QYHKIHK = X* —2X2,
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6. Haiitu yacTHBIe IPOM3BOAHbIE BTOPOTO HOpsiaka GyHKIUH Z = COS(X® —2Xy) , y6eauThes, uTo
Z” _ ZN
Xy — “yx-*
YTBepxkaeHo Ha 3acenannu kadenpsl «MaTematukay « 28 » mast 2019 r., mpotokoa Ne 10

3aB. kadenpoit I'.C. XKykona / /

MUHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALIUU
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/[)KETHOE OBPASOBATEJIBHOE
YYPEXXIEHME BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKHUI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI IOJIUTEX)

®dakynapTeT 0a30BBIX KOMIICTCHIIHH, kadenpa «MaTeMaTHKa
Jucruminaa  «MaTteMaTtuka
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Iuddepenuupyemoctsb, nuddepeHnra, reoMeTpuIecKuii cMbIc nuddepeHiuana.

2. Pemmthb cucteMy MeTOAOM 0OpaTHON MaTPHIIGI .
¥ METOAOM 00P bt {2x1—3x2:12

3. Ilokazate, yto BekTOphl M =(L-12), n=(2,0,3), p=(-2-11) oOpa3yrOT 6a3ucC B MPOCTPAHCTBE.
2n=1_92n

4. Bpraucnuth mpejielt nociaea0BaTeIbHOCTH J@wwéﬂ

5. Haiiaure skctpeMmyM GyHKIUU Y = JIx+/6-x.

6. Haiitu rpaguent gyukuun Z = XY —4Xy* + 2Xy +2X+ 2y —7 B 1ouxe P(3,3).

VYTBepxkIeHo Ha 3aceqanuu Kadeapsl «MatemaTtrka» « 28 » mas 2019 ., mporokon Ne 10

3aB. kadeapoit I'.C. )Kykona / /

MMHHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS
POCCHUMCKOI ®EJIEPAITUN
®EJIEPAJIBHOE I'OCY JJAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YYPEXJIEHME BBICILIEI'O OFPA3OBAHUS
«MOCKOBCKHM MOJJUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

®dakynbTeT 6a30BBIX KOMIIETEHITUH, kadeapa «MaremaTuka»
Jucruminaa  «MaTteMaTtukay
Kypc 1, cemectp 2

IK3aMeHALHMOHHBIN 0njieT Ne 1

1. IlepBooOpa3Has, HeolpeaeaeHHbIH HHTerpa. Tabn1iia OCHOBHBIX HHTETPAJIOB.

7.6
2. BBUUCTUTH ONpEACTICHHBI HHTETPaT J.BSin 2 xcos xdx.
0

3. YKa)KI/ITe, KaKOﬁ n3 HCCOGCTBCHHHX I/IHTeraHOB ABJIACTCA CXOOAIINUMCA
o0 o0 o0
f\/;dx, Ix’3dx, _[\/ x> dx.
1 1 1

4, PemmTs ypaBHerue: Yy —2y" +y = 2X.
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5. Pemuts onepannoHHBIM MeTOI0M 3anauy Ko y' —4y =sin2t, y(0)=0.

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

3aB. kadenpoit I'.C. XKykona / /

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS
POCCUMCKOI ®EJIEPALITUN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE OBPASOBATEJIBHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHH NOJIUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®DaxynpTeT 0a30BBIX KOMIIECTEHITHH, kadenpa «MaremaTruka»
Jucruminaa  «MaTteMaTtukay
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUWIET Ne 1

1. MHsBneuenwne KOpHAI N — OH CTEIMEHHU U3 KOMIIJIEKCHOTO YHCIa.

2. BBIUUCTUTH HEONPEEIEeHHBIA HHTErpall _[ dx
' 5-x+5-x
3. Pemmts 3amauy Komm: y' = 1% +e¥¥  y(0) =1.
+ X

Peumnts kpaesyio 3amaay Y +6Yy +10y =x—1, y(0)=0, y(z/2) =1.
5. Jlana ¢pyHxuus kommiuekcHoil nepemennoit: f(z) =Zz°. IIposeputs, npuMenss yciosus Kommu
— Pumana, siBnsieTcs M OHA aHAJTUTUYECKOM.

VYTBepxkIeHo Ha 3aceqanuu Kadeapsl «MartemaTrka» « 25 » mas 2019 ., mporokon Ne 10

3aB. kadeapoit I'.C. XKykona / /

KommiiekTsl TecTtoBbIX 3aaanuii (T)
H KOHTPOJIbHBIX padot (KP)

(nast ouenku komnerenuuii OIK-2)

110 JUCHUIIIIMHE Maremartuka
(HaMMeHOBaHHE AUCIUILIHHBI)

1-p1ii cemecTp

1. HaiiTi 3Ha4eHNs1 MATPUIHOTO MHOTOWIeHa F ( A)

-1 0
f(x)=—x"+2x" —x+3 A=
3 2
-2 0 8 1 -5
2. Haii
anuTHu paHr ManI/IL[BI HpI/IBeI[eHI/ICM K CTyHCH‘laTOMy BI/I):[y —8 2 —6 _3 _13
11 -3 13 5 17

36



1 2 1

3. BeraucauTth onpenenuTens NPUBEACHUEM K CTYIIEHYaTOMY BHITY 3 5 3

2 7 -
4. Haiitn matpuiy, oopatHyto aaHHOH (a). Pemmth MaTpuuHoe ypaBHeHue (0)
1 2 1
@ [3 -5 3 @t Plxo(? 3 °
a ) =
-3 4 3 -1 0
2 7 -1

5. Pemuth cuctemMy ypaBHeHUH. YKazaTh 00IIee U OJTHO YaCTHOE pelIeHue (a).
Pemnth cuctemy ¢ moMoIsr0 00paTHO MaTpullsl 1 1o popmynam Kpamepa (6)

4X, +9%, —5%; —8%, =5 X, +2X,+ X, =5
(a) 3%, +7X, —2%,—4x, =4 (6) <3%, —5X, +3X;, =—7
2%, +5X, + X, +3%X, =3 2X + 71X, —%X; =13
1. Pacniucars paznokeHue BeKTopa X 10 BEKTOpaM B, a,F
x={5-12,1}, p=1{1-30!, q={1,-11}, r={0,-1,2}
2. KomnuHeapHbl 1M BEKTOPbI B u E] ?
a={2,0,1}, b={-231}, p=2a+2b, g=3a-2b

3. BbIUMCIUTh II0Naab napamuiesorpaMma, MOCTPOSHHOTO Ha BEKTOpax @ u b & — yron Mexay
BEKTOpaMHu P U (

pl=2,]d=2,  a=

A=25+4, b= p-3, z

TecToBOE 3a1aHMEe 110 KOMILIEKCHBIM YHCJIAM

3AJJAHUE 1
YCTaHOBI/ITC COOTBCTCTBUC Me>1<z[y KOMIIJICKCHBIM YHUCJIOM U €I'0 MOI[y.]'IeM.

1 1-1i 2./2
2 2+ 2i J2
3 —3+4i 2
4 J3-2i 5
; i

3AJIAHHE 2
JleiicTBUTENbHAS YacTh KOMIUIEKcHoro uncina  (3—2i)° paBHa

BAPUAHTBI OTBETOB: 1) ¥13 2)5 3) 13  4) 0.

3AJIAHHUE 3
Ha pucynke npezncraBieHa reoMeTpuueckas WUIocTpanust kKoMiuiekcHoro uucna Z = X+1Y. To-

raa TPUTOHOMCECTPUYICCKAsd (bopMa 3allMCHU 3TOro 4Ynucjia uMECT BU/JI
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YA
1/2 z
0 G2 X
| Otger | |
3AJIAHME 4

BexTop, cOOTBETCTBYIONIMI CyMMe KOMIUICKCHBIX uncen Z, =—1+i u z, =2-3i, u3o0paxeH Ha

pUCYHKE
BAPUAHTBLI OTBETOB: 1) 2)  3) 4).

y
1\2 YA
1) 2) J 3) YA 4)
YA
1
1
- S prm— 1 —
-T 0o x 0 Tx 0 X 0 2 X
-2
3AJIAHME 5
JlaHbI 2 KOMIUIEKCHBIX 4ucia Zy U Z,.
YA y
225 X 0
0 > >
iz X
z 2

1
Toraa aprymeHT npousBeacHUS arg( 2122) (B rpagycax) paBeH
| OTBer |

3AJIAHME 6

JlaHbI 2 KOMIUICKCHBIX 4ica Z; U Z,.
YA YA
Zy

120° 60

I
0 X 0

<Y

Torna apryment otHoutenust arg(z, /z,) (B rpagycax) paBeH
| OtBer |

3AJTAHME 7
Haiitu momysib koMIuiekcHoro yucna Z, ecnu Imz =3, a argz =arcsin(3/5).
| Otger |

3AJIAHHUE 8

I[aHO KOMIUICKCHOE YHCII0 Z = 2+1/5 I. YcTaHOBHTE COOTBETCTBHUE MCKAY oncpalusasMu Hald OaH-
HBIM YHCJIIOM U PE3YyJIbTaTaMH UX BBIIIOJIHCHUS.
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3AJAHHUE 9

Haiitu 3Ha4uenus kopHs 3/—1. [Toka3aTh UX HA KOMILIEKCHOM MIIOCKOCTH.
| Otser |

3AJTAHUE 10

V2 .ﬁ]go_

IIycts 2= —2 +1i —2 Bpruucnury | —+1—
2 2 2 2

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

3aaHus 0 MATEMATHYECKOMY AHAJIN3Y
1.  Uwucnoas mocnenoBatenbHOCTb. [Ipenen drcnoBoii mocienoBarenbHOCTH. beckoHedHO Mambie 1 0ecKo-
HEYHO OOJIbIINE TOCIeA0BaTENbHOCTH. Yucio € .

2. . tgxz
Haiitn IIPOU3BOJHYIO q)yHKHI/II/I y =

7" +5
1. Haiitu mpousBomHytO Y, :
a) y=arctg3ln£ 6) y:(\/;)
X+2
3
B) sin(x—2y)+x—:7x r) x=¢€'cost, y=e'cost
y
2. Haiitu Iim(é— L j
x>=( X arctgx

_ 2
3. TIpoBecTH IOJTHOE HCCNeI0BaHNE U MOCTPonTh rpaduk f (X)=x* + =z

1. BbluncauTh npenenst:

n+l _ gn-1 H
LiimE 2 2 im0 g im (1- 3™
n—wo 3N L /N x>0 _ X x—>+0
2. BeluncauTh IpOU3BOIHBIE:
y:_co;(ix 2. y=arctg® +sinln2x
3sin(12x +1) — 22
X+4 2
1. IlocTpouts rpaguk: y=——r-; y=
X+2 X+ 2
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2. Haiitu npenensr:
(2-n)° —(1+n)’

Jn+2-38n*+3

1) lim 2)lim
n*‘°(1+n)2—(2—n)2 oo 4n454n
2 n?
3) lim| 21 *3 4) Iimn(\/n2+l—n)
n—oo 2n +1 n—o0
0, x<-rx
3. HMccnenoBaTh Ha HEMTPEPLIBHOCTD M BBIIOJIHHUTEL YEPTEXK: Y =1SiNX, —7 <X <0
7, x>0

DYHKUIHMH HECKOJbKHUX NepeMeHHbIX

o " "
Haiitu yactHbIe IMPOU3BOJHBIC BTOPOI'O IOpsAaKa, Y6C,Z[I/ITBCH, 4qTo ny =7

yX
_ Xy 3 2 2 x* +3y°
l.Z2=¢ , 2.2=cos(X*=2xy), 3.z=4Yy " -2x, 4. z=In(xy—x"), 5.z= , 6.
Xy
z=ctg(2x+3y), 7. z=sin(x’y), 8. z=e"Y o z=xcos’y, 10. z=y’sin’x.
Haiitu rpaguent pyakuun Z = f(X,y) B Touke M (X,,Y,)
2 4 2 2
y . X" +3y . y .
l.z=—, M,46);, 2 z= , M,1-); 3.z=—, M,(2-2);
7 0(4,6) Ixy 0(1-1) N 0(2,-2)
4. z=x°-3y’x, M,(32).
HccnenoBath Ha SKCTpEMYM (YHKIUIO
1. z=x*—x+Yy*+2y, 2. 7=2X*+Xy—X+Y?,
3. z=x*-2x+4y-y?, 4, 7=x*-3x+3y* +4y,
5. z=x>+Yy? +4xy.
2-0ii cemecTp
Beruncaurs HEOIIPEAC/ICHHBIC HHTErPaJIbl
1. jL 2.[x-27"dx 3. [e* cos xdx 4-[# 5. [ xcos3xdx
2(x++/x X°—6x+18
dx x—1 X+1 dx sin® x
6. [ ——m— 7. |——— 8. [——dx 0. 10. dx
Ix2+6x+5 I\/x+1+2 Ix2+3 I\/l—xzarcsinx Icoszx
Boruucaurnb ONMPEACTCHHBbIC HHTEIPAJIbI
1 ﬂj63Sin2XCOSXdX 2 } x4 }(x—l)exdx 4 TL 5 ?L 6
i " 04/1+43X o X7 +Inx S 11+4/3x-2 .
2 2 -4 1y2 J3 3 2
SARGI PR RS LRV dx  10. [V4—x2dx
‘2 arctgx 1(3x+5) o X“+1 0 1+ X2 0

HecoOcTBeHHbBIE MHTErPaJIbI
1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISICTCS CXOSMIITUMCS



T\/;dx, ofx’3dx, Of\/Fdx :
1 1 1

dx

0
2. Beraucaurts HHTErpail, YCTAaHOBUTH €TI0 CXOAUMOCTh UJIK PACXOJUMOCTDb _[ 1 2
—ol+X

0
3. Beruucnuth HHTErpail, YCTAHOBUTH €TI0 CXOAUMOCTE WJIN PACXOJUMOCTD _“n Xax
1

a dx
4. BBI‘II/ICJ'II/ITI: HCCO6CTB6HHBII/I HHTCI'pall .[— , YCTAHOBUTDb €ro CXoAnuMoOCTh Ujin
0

pacxoauMOCTb.
1
dx
5. BBI‘II/IC.HI/ITL HGCO6CTBCHHLII/I I/IHTera.H _2 5 yCTaHOBI/ITB €ro CXOANUMOCTh NJIN
-1
pPacxoaumMocCThb.
1
§ dx
1. Brerunciaute HCCO6CTB6HHBII/I HHTCTpal —3, YCTAHOBUTB €ro CXOAUMOCTb UIIN
0
pacxoauMOCTb.

Beruucianrsb ]IBOﬁHLIe HHTErpaJjabl
L [[(x+5y)dxdy,  D={(x,y)0<x<1, 0<y<I1}.
@)

2. [[(10—x*—y?)dxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)

3. [[(x+y)dxdy, D — MHOKecTBO TOYeK MIOCKOCTH, OTPAHHYEHHOE TUHUAMH Y = X, Y = X°.
(D)

4. [[4xydxdy, D — MHOX€CTBO TOYEK MIIOCKOCTHU, OTPaHUYEHHOE JIMHUSIMU
(D)

x=1 y=% y=3X

5. [[(x* +y)dxdy, D —MHOXECTBO TOUEK TLIOCKOCTH, OTPAHHYEHHOE JTMHUSIMH
(D)
y=x/2, y=2x, y=2/x (x>0).
Brruucnuts 1BOMHBIE HHTErPAJIbL, IEPENIS K MOJISPHBIM KOOPAMHATAM

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

2. [[3YX*+y? —2)dxdy, 20e D={(x,y):x*+y><4}.
)
W3MeHUTh MOPSA0K HHTETPUPOBAHUS B TBOWHOM WHTETpaje

1x2 2 6-x 1 2—
1 710 + y?)dxdy, 2. Tdx [ F(x y)dy, 3. Tdy [ f(x, y)dx.
00 0 2X 0

Vy
Haiiti 06bem Tena, momyueHHoro BpamienreM BOKpyr ocu OY (Qurypsl, orpaHU4eHHON JTHMHUSIMHU
y=x°, y=1 x=0.
Haiitn 00beM Terna, moryaeHHOTo BpanieHneM BOKpyr oct OX Gurypsl, orpaHHUeHHON JIMHUSMH
y=x>, y’=x.

Haiiti mmomans QUTYpsI, OTpaHHYEHHOH IMHUAME Y = X, Y =—X+2

TecroBoe 3aganne 110 00bIKHOBEHHBIM AU epeHINATBLHBIM YPABHEHUAM

3AJAHHUE 1.
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YcTaHOBUTE COOTBETCTBUE MEXKAY HOMEPOM YPABHEHUS U €r0 TUIIOM

1) xy' +2y = x*sin 2x 2) (1+ y?sin 2x)dx—2ycos2 xdy =0

3) y’—4—)3/:2x\/§ 4) yN3+2x%y'=X4/3+2y%.

yYpaBHEHHE C pa3AesIOUIMMUCS IEPEMEHHBIMH,
nuHelHoe auddepeHmaibHoe ypaBHEHUE,
ypaBHEHHE B MOJNHBIX Auddepennnanax,

- ypaBHeHue bepHyim,

- ypaBHEHUE, IPUBOSAIIEECS K OTHOPOTHOMY.

3AJIAHME 2.
Jlano ypaBHeHme mepBoro mopsamka (5xy” + x°)dx—(y® —5x’y)dy=0 B ¢opme, comepiamiei
muddepentmanst. [lpuBenute ero K BUay, pa3peiieHHOMY OTHOCHTEIBLHO MPOU3BOTHOM.

| OtBer

3AJIAHHUE 3.
Jlano nuddepennuansroe ypasuenne Y = (2k +3)x*, Torma gymkmus y=2Xx> sBaseTcs ero
peuieHueM npu K, paBHOM:

| Otger |
3AJJAHUE 4.
O6umit narerpan auddepeHnuansHoro ypasnenus  y dy = % MMeeT B

| Otger | |
3AJJAHMUE 5.

VKaXUTe MHTETPAITBHYIO KPUBYIO pelieHust 3a1aun Ko a1t 0ObIKHOBEHHOTO u((epeHIrab-
Horo ypaBHenust Xy’ =y-1 y@)=2.
y A

N ™ >

0 X
1

BAPUAHTHI OTBETOB: 1)A 2)B  3)C 4)D.

3ATIAHHUE 6.

Jlano muddepennmansHOe ypaBHeHHE BTOporo mopsaaka Y” =X’ +X. Toraa obuiee perueHue

YpaBHEHUS UMEET BUJL
BAPUAHTBI OTBETOB:

1 1 1 1
1) y=—x"+=x*+Cx+C 2) y=—x'+=x*+Cx+C
)Y 7 3 1 2 )Y B 5 1 2

3) y:%x“+%x3+clx+c2 4) y =6x"+2x>+CXx.

3AJIAHME 7.
Pemenue 3amaun Koumm  y"=2x+1,  y(0)=y'(0)=0  wumeer Bux
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BAPUAHTBI OTBETOB:

3 3 2 3 3

X ) X® X X ) X
1) y=—+X 2) y=—+— 3) y=—+X 4) y=—-XxX
)y 3 )y 3 )y 5 ) Y=

2
3AJIAHME 8.
Hano nuddepenunanbHoe ypaBHeHUe BToporo nopaaka 2xy”—Yy =0, Toraa ero oOliee perieHue
UMeeT BUJ:
| Otser ‘ ‘
3AJIAHME 9.

Hano nuddepenmaibHoe ypaBHeHne BToporo nopsaka Yy'ctgdx+4y =0, toraa ero obmiee pe-

IIICHHUEC NUMECT BUT
BAPHAHTBHI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=-C,cos4x+C,

3) y=C;sin4x+C, 4) y=—C;sin4x+C,.
3AJIAHME 10.
KopHu xapakTepucTuueckoro ypaBHEHUsI paBHbI k1 = k2 =-1 k3’ 4= +2, Torna byHnameHn-

TaJgbHas CUCTEMa PEIICHUHN JTMHEHHOTO OHOPOIHOTO TU(HEPSHIIMATHLHOTO YPaBHEHUS C TIOCTOSH-
HbIMH KO3 punentamu OyaeT uMeTh BUA
BAPUAHTEI OTBETOB:

1)y, =e*, y,=e**, y,=cos3x, Y, =sin3x
2) yy=e, y,=e?, Y3 = e, y,=e

3) y,=¢€*, y,=e"*, y,=cos3x, y,=-sin3x
4) yl = e_x’ y2 = Xe—X’ y3 = eZX! y4 = e—ZX.

3AJIAHME 11.
KopHn xapaxrepuctiudeckoro ypaBHeHus paBubsl K, =k, =5, K;, =5=*i. Torma obmee pemieHne

JUHEHHOr0 OJHOPOJHOrO Au((epeHINaIbHOIO YPABHEHHS C IIOCTOSIHHBIMU K03 dunneHTamu Oy-
JEeT UMETh BUJ:
| OTBer | |

3AJTAHHUE 12.

N3BecTtHa dyHIaMEHTaIbHAS CHCTEMa PEIICHHH OIHOPOAHOTO JUHEHHOTo nuddepeHInaibHOro
ypaBHenus: Y, =1, Yy,=X, Y,=x". Toraa yacTHoe pellleHHe YpaBHEHHs, YIOBIETBOPSIOIIEE
HavaiapHeM yotoBusM  Y(0) =2,  y'(0) =-1,

y"(0) =—2, pasro:

BAPUAHTBI OTBETOB:

1) y=2+x-x* 2)y=2-x-2x*> 3)y=2-x-x* 4) y=2-x-05x°

3AJIAHME 13.
®Oynkuus Y =C,e* +C,Xe" sBisgercss 0OMMM PEIIEHHEM JIMHERHOTO OJHOPOAHOTO JuddepeHiu-
AIILHOTO YPABHEHHMS C MOCTOSHHBIMH KOO(P(UIMEHTAMH, TOIJA €ro XapakTepUCTHYECKOE ypaBHe-

HUE UMEET BUJL
BAPUAHTBI OTBETOB:

1) k?-1=0 2) k®’—-k=0 3) k®+2k+1=0 4) k?—2k+1=0.
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3AJIAHUE 14.
Oo6mee pemenue muddepenmanbaoro ypasaenus Y +4y' +3y =0 umeer Buj

| OtBer ‘ ‘

3AJIAHME 15.
YacTHOMY  pEIICHUIO  JIMHEHMHOTO  HEOJHOPOAHOTO  Au(QepeHnnanbHOro  ypaBHEHHUS
y"—3y'+2y=2Xx—1 1o BUIYy €ro npaBoii 4aCTH COOTBETCTBYET (DYHKIIHSI

BAPUAHTbBI OTBETOB:
1) y*:AXZ-}—BX 2) y*:AX—l-B 3) y*:AX 4) y*:AX2+BX+C..

3AJIAHHUE 16.
Jlano nuHeliHOe HeOAHOPOJHOE AU depeHIInaIbHOE YPaBHEHUE C TIOCTOSHHBIMU KO3 PUIIeHTaMU

2y"+y'+2y =xe*sin 2x. 3amucarh BHJ YaCTHOTO PEIICHHUS C HEONPEICTEHHBIME KO HUIINCH-
TaMu
| OtBer ‘ ‘

3AJTAHHUE 17.
JlaHo nuHeiHOe HeoJHOPOAHOE MU depeHIINATFHOE YPaBHEHUE C TOCTOSTHHBIMHA KOA(QPHUIIMEHTaMU
y" +4y=2ctg2Xx. B xakom Buje ciieyeT UCKaTh YaCTHOE PELIEHUE HEOAHOPOJHOTO YPAaBHEHMSI
METOZOM BapHaIlMH MTPOU3BOJIBHBIX MMOCTOSIHHBIX ?

| OtBer ‘ \

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

HUMCCT BU
3 2 3 2

BAPUAHTBI OTBETOB: 1) y = X?+X7—3x 11 2 y= %+X7—3x 11 3)
3 2 3 2
y:X—+X——Ex+1 4) y:X—+—+—Ox+1.
3 2 3 3 2 3
3AJIAHME 19.
r_ 3 ’
Oomiee penieue cucreMsl AU epeHInaNIbHBIX YpaBHEHHIH {yl, vz
Yo =2y - Y,
UMEET BH/
BAPUAHTBI OTBETOB:
y, =C,e”*+C,e™™, y, =Ce?*+Ce™,
1 2
) Y, = %Cle2X —-Ce™ ) Y, = —%Cle‘2X -Ce™
y, =C,e” +C,e%, y, =C,e?* +C,e¥,
3) 2 4) 2

y, = §C1e2X +C,e™¥ y, = —§C1e2X +Ce7™.

TecToBoe 3a1aHue M0 GyHKUUAM KOMILIEKCHOW MepeMeHHOM
3AJAHHME 1
3a/laHuIo0 KaKUX JIBYX JAEUCTBUTEIbHBIX (PYHKUIUN NEHCTBUTENBHON MEPEMEHHON SKBUBAJIEHTHO 3a-

52
JlaHIe KOMIUIEKCHOM (DYHKIIMM KOMIUIEKCHO# mepemennoit  f () =e™* ?

| Otser | |
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3AJIAHME 2

2

VYkaxure 3HaueHHE KOMIUIEKCHOTO jjorapudma Lnz npu z= 5 +1 -

| OtBer ‘ ‘
3AJIAHHME 3
Jlana QyHKIMS KOMIUIEKCHOH mepemenHoii: f(z)=1Z”. IIpoBeputs, IpuMeHss ycioBus Komu —
Pumana, siBisieTcst 1M OHA aHAJTMTUYECKOM.

| Otger | |
3AJIAHHME 4

1

VYKakuTe nepBble YEThIPE WieHa pa3iokKeHus: (PYHKIMH KOMIUIEKCHOW MepeMEHHOH W = 1-7/2
-7
psn Teiinopa o crenensm Z.

| OtBer ‘ ‘

3AJJAHME 5

zdz
a2’ +9
| OtBer ‘ ‘

3AJJAHME 6
Penmute OIICpalUOHHBIM MCETOAOM 3aJauvy Ko IS ,I[I/I(b(bepeHHI/IaHBHOFO YpaBHCHHUA:

y—4y=e", y(0)=0.

Breraucnuts HHTCIrpal

Vkaszauue: Opurunany f(t)=e" coorsercTByer nzobpaxenue F(p)= il
+

| Ortser |

OneHka «OTJINYHO» BBICTABISETCS CTyAEHTY 3a 95 — 100% npaBUIBHBIX OTBETOB,
OLIEHKA «XOPOILIOY - 32 HEe MeHee 75% MpaBUIbHBIX OTBETOB,;

OIICHKA «YJOBJIETBOPUTEIHLHO» - 32 HE MeHee 50-60% mpaBUIBLHBIX OTBETOB;
OLIEHKA «HEYJIOBJIETBOPUTEIBHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

KommnuexkT Bonpocos (YO)
(nast ouenku komnerenun OIIK-2)

JMHEMHAS 1 BEKTOPHASI AJITEBPA

Matpu1ibl, TUIIBI MATPHIIL.

Onepanuu ¢ MaTpuliaMy, UX CBOWCTBA.

YMHO)K€eHUE NPSIMOYTOJIbHBIX MaTPULL.

Marpuunas popma 3aIucH CUCTEMBbI TMHEHHBIX adreOpanuyecKux ypaBHEHUH.
Onpenennreny ¥ UX CBOKWCTBA.

[Tonsarue onpenenutens. MUHOPHI U alredpanyecKue JOMOTHEHHS.

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, OCHOBHBIE MOHATHS U OMPEICIICHNUS.
IIpaBuio Kpamepa pemieHus cucteM JTMHEWHBIX YPaBHEHUH.

OO6paTHas MaTpula 1 €€ BbIUKCICHHE. Y CIIOBUE CYIIECTBOBAHUS 0OpAaTHOW MaTpPHUIIBI.
10 Pemienue cuctem JTMHEHHBIX aareOpanyecKux ypaBHEHUNH METO/10M 0OpaTHOI MaTpPHUIIBL.
11. Meron Naycca penienust cucteM JIMHEHHBIX ypaBHEHUI.

12. Perienue npou3BOIbHBIX CHCTEM JIMHEHHBIX ypaBHEeHUH MeTooM ["aycca.

CoNo~LNE
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13. Panr matpunsl. Teopema Kponekepa — Kanemn.

14. OgHOpOoAHBIC CUCTEMBI TUHEHHBIX ypaBHeHUH. KpuTepuii cymecTBoBaHUS HETPUBHAIBHBIX pe-
LICHUM.

15. TlonsiTue BeKTOpa U JIMHEHHBIE ONEepaIlii HaJl BEKTOpPaMH, CBOWCTBA OMepauil.

16. JTuneitHast KoMOWHAIUS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTh M JIMHEWHAs 3aBHCHUMOCTh T€OMETPHUUYECKUX BEKTOpOB. Kpurepuit
JIMHEMHOM 3aBUCUMOCTH.

18. ITonstue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHbiii 6a3zuc. Pa3noxenue BekTopa o BeKTopam Oasuca.

20. YnopsimoueHHasi TpoliKa BEKTOPOB.

21. CxanspHOe, BEKTOPHOE U CMEIIAHHOE MTPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.

22. Y cnoBus OPTOrOHAJIBHOCTH, KOJUTMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB.

23. JluHeliHble IPOCTPAHCTBA.

24. Marpwuna nepexoja ot 6a3uca kK 0asucy.

25. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUS MATPUIIBL.

MATEMATHUYECKH AHAJIN3

[TonsiTHE TIEpEeMEHHON BEIMYMHBI U 00JIACTH €€ N3MEHEHUSI.

HNOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KJIaccupukaus QyHKIUi.

OnpezneneHue U TUIBI YUCIOBOM MOCIEN0BATEIBHOCTH.

[Tpenen 4ncnoBoil mociaenoBaTeabHOCTH. ApudMeTHuecKkue onepanuy Haj MocieA0BaTeIbHO-

CTSIMHU.

5. VYcnoBus CyLIECTBOBAaHUS KOHEYHOI'O Ipezesia YUCIOBOW IocieoBaTeabHOCTH (TeopeMbl Ko-

mu 1 Beliepmrpacca).

BTtopoii 3ameuaTenbHbIN Mpeed.

7. llpenen ¢ynkmun. Onpenenenus. ['eoMmeTpudeckas MHTEpHpETaNNs MOHATHS mpenena QpyHK-
1. CBOMCTBA MTPENETIOB.

8. beckoneyHO Maible, 0ECKOHEYHO OObIIHE (DYHKIIHH.

9. IlepBslii 3aMedaTeNIbHBINA Ipees.

10. BeckoHEYHO MaJlble BETMYMHBI. DKBUBAJICHTHBIE OECKOHEYHO MAJIbIe M X HCIIOJIB30BaHHE TIPH
BBIYUCIICHUH TpeesioB. Ta0auia 5KBUBAIEHTHBIX OECKOHEUHO MaJbIX.

11. HenpeprIBHOCTh ()YHKIIMU B TOUKE U Ha mpoMmexyTke. OgHocTtoponHue npenensl. Knaccugu-
Kalus TOUeK pa3pbiBa rpaduka.

12. CaoiicTBa QpyHKIINH, HENPEPHIBHBIX Ha 0Tpe3Ke (TeopeMbl BeliepmTpacca, bonbano — Komm).

13. IlpousBoaHas. ['eomerpuueckuii 1 puU3NUECKUil CMbICT POoU3BOAHON. KacaTenbHas 1 HOpMaib
K TUIOCKOM KPHBOM.

14. Tabnuna mpoOU3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

15. CBs3b MeX Ay CYIIECTBOBAHUEM IIPOU3BOJHON (PYHKLMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIMU
B TOH 7K€ TOYKE.

16. TlpousBoHast CyMMBI, TIPOU3BENCHUS, YacTHOTO. [Ipon3BOHAS CIIOKHOW M 0OpaTHOW (hyHK-
LAH.

17. IIpousBoaHas mapaMeTpUUYECKU 3aJaHHOU (QYHKIUU.

18. IlpousBoaHast pyHKIMH, 3aJaHHON HESIBHO.

19. JIuddepennupoBaHne CIIOKHONW MOKA3aTeIbHON (PYHKITHH.

20. Muddepenuupyemocts. Auddepennunan. ['eomerpuueckuii cmpica quddepeHimana.

21. TlpownsBomHbIe U TU(GEPEHITNATBI BBICIIAX ITOPSIKOB.

22. OcHoBHBIE TeopeMbl U depeHmanibHoro ucuucinenus (reopema @epma, reopema Poss, teo-
pema Jlarpanxa, Teopema Komn).

23. IlpaBuno Jlonurans.

24. Muorounen Teitnopa u ero cBoiictBa. @opmyna Teitnmopa. Ocratounslii wieH Gpopmynbl Teid-

nopa B ¢popme Jlarpanxa u Ileano.

N =

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

oakrwdE

© o~

RRoOoo~NoOR~WNE

[EY
N

15.
16.
17.
18.
19.

20.

1.
2.

0.
1.
. Beruucienue miomaan v IUHBI KPUBOH, 3aJaHHOM YpaBHEHUSIMH B MTapaMeTpuyeckon hopme.
13.
14.

AcumnToTsl rpaduka GyHKIHU.

OxcrpemyM. HeobxoaumMoe yciaoBue 3KkcTpeMyma.

JlocTaTtouHble yCIOBUS IKCTPEMyMa.

Hocrarounoe ycioBue Bo3pactaHus (yObIBaHUA) (DYHKIIHH.

Haubosnpiee u HanMeHblee 3Ha4YeHU (DYHKIIMU Ha OTPE3KE.

BhInmyki10cTh, BOTHYTOCTB, TOYKa Meperuda. JloctatouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoaumoe ycnoBue TOUKH neperuda. JlocraTounoe ycioBue neperuoa.

OO01mmast cxema OCTPOCHHS U MCCIIeIOBaHUs TpaduKa GyHKIHH.

OYHKIIMU HECKOJIbKUX IEPEMEHHBIX

OmnpeneneHne ¥ TeOMETPUICCKUAN CMBICT (PYHKIIUHU JIBYX TIEPEMECHHBIX.

JIuHuuM ypoBHS QYHKIIUH IBYX MIEPEMECHHBIX.

YacTHble MPOU3BOHBIE (DYHKIMH HECKOJIBKUX MEPEMEHHBIX, UX TEOMETPHUECKUI CMBICI
OYHKIMH HECKOJIBKUX NMEPEMEHHBIX, TOHITHE MOIHOTO nuddepeniuana.
JuddepenmnrpoBanue cia0KHbIX GYHKIIMNA HECKOJIBKUX TIEPEMCHHBIX.

[Tpou3BoiHbIC BBICHIKMX MOPSIKOB (PYHKIIMH HECKOJIBKHUX IMepeMeHHbIX. CMeIIaHHbIe TIPOU3BO/I-
Hoeie. Teopema [lIBapia.

[TpousBoaHas GYHKIIMN HECKOJIBKHUX MTEPEMEHHBIX 110 HAIIPABICHHUIO.

[Tpou3BoHas 1O HANIPABICHHUIO U TPAJUCHT CKAJISPHOTO TOJIS.

DkcTpeMyM (QYHKIIMH HECKOJIbKUX MEPEMEHHBIX.

. H606XOI[I/IMO€ N J0CTATOYHOC YCJIIOBHS 3KCTPEMYMaA q)YHKHI/II/I ABYX IICPCMCHHBIX.

HUHTET'PAJIBHOE MCYUCJIEHUE

IlepBooOpasHasi, HeonpeAeaeHHbIH nHTerpai. Ta0auia OCHOBHBIX HHTETPAJIOB.
3aMeHa [IepeMEeHHON U MHTETPUPOBAHUE 10 YACTSIM B HEOIIPEIEIIEHHOM UHTErpalle.
WHTerpupoBaHue ¢ HOMOIIBIO OJBEIEHUS 1101 3HaK Auddepennunana.
WHuTerpupoBanne pallioOHAIbHBIX APOOEH.

HNHTterpupoBaHue 110 4acTsIM U 3aMEHA IIEPEMEHHOMN B OIIPEIEICHHOM UHTETpAIE.
WHTerpupoBanne TPUrOHOMETPUYECKUX (PYHKIINUN, OCHOBHBIE TPUEMBI.
WHuTerpupoBanue UppaliiOHAIBHBIX (DYHKIHA.

YHuBepcanbHas TPUTOHOMETPUYECKAs TOJACTAHOBKA.

OnpenenenHblil nHTErpai u ero ceoiicrea. dopmyna Hetotona — Jleitbuuna.
[IpuiioxxeHus onpeaeseHHOro HHTerpaja K pelieHHI0 TeOMETPUYECKUX U (PU3NYECKUX 3a/1a4.
Beruncnenue mionanei ¢ moMoIb0 OIPEIEICHHOI0 HHTErpaa.

Brruncnenue miomanay KpUBOJIMHENHOTIO CEKTOPA B NOJSPHBIX KOOPANHATAX.

Boruncnenue muiomaaeil B NpsSMOYIOJbHBIX U IMOJISIPHBIX KOOpJAMHATaX C IOMOIIBIO OIpe-
JIEJIEHHOT0 MHTErpasa.

Boruncnenue JIMHBI AYTH ¢ TOMOIIBIO ONPEAEIEHHOTO HHTETpaa.

Brruncnenue IMHBI AYTH KPUBOH, 3a1aHHOM TapaMEeTPUYECKH.

Beruuciienne oobema Tena BpalleHus ¢ OMOLIbIO OIPEEICHHOIO HHTErpaa.

Brruncnenue miuomaay noBepXHOCTH TEla BPAIICHHUS.

HecoOcTBeHHbIe HHTErpaibl MEPBOTO U BTOpPOro tuna. [{oHATHS CXOAUMOCTH U PacXOAUMOCTH
HECOOCTBEHHOT'0 MHTETpaa.

HecoOcTBeHHbIe HHTErpaibl OT Pa3pbIBHBIX (QYHKIUH.

KpartHblie uHTErpasibl

JIBOMHOM MHTETpAa, OIIPENEICHUE U CBOMCTBA.
IIpaBuna BbIYKCIEHNS TBOWHOIO HHTErpAJIa.
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17.

HekoTopsie nmpuiioxkeHust JBOWHOTO HHTETpalia (K BEIYUCICHUIO IUIOMAACH, 00bEMOB, CTAaTH-
YECKMX MOMEHTOB, MOMEHTOB UHEPLIMH, KOOPAWHAT LIEHTPA TAKECTH.

TpolHOM UHTErpa, ONpecIeHUe U CBOUCTBA.

KpuBonuHelHblii HHTErpajl IEpBOro THIIA .

KpuBosMHENHBIN HHTETpa BTOPOrO THUIIA.

HeoOxoaumoe 1 ocTaTOYHOE yCIOBHS HE3aBUCUMOCTH KPUBOJIMHEHHOTO UHTErpaia OT IyTH
WHTEIPUPOBAHUS.

®opmyina ['puHa.

I1oBEpXHOCTHBIN UHTETPAJ IIEPBOrO TUIIA.

DJIEMEHTHI TEOPUU T10JISI, IOBEPXHOCTHBIA MHTErPal BTOPOIO THUIIA.

OBbIKHOBEHHBIE TUOP®EPEHIIUAJIbBHBIE YPABHEHUSA

OCHOBHBIE TOHATHUSI TEOPHH OOBIKHOBEHHBIX AU (hepeHInaNbHBIX ypaBHEHUN MEPBOTO MOPSI-
Ka: onpejereHne 0ObIKHOBEHHOTIO AU(QepeHInanbHOro ypaBHEeHUs, (OPMbI 3aIICH OOBIKHO-
BEHHOTO TU(PEpeHIINATBFHOTO YpaBHEHHS EPBOTO MOPSAKA, TOHATHS OOIIEro W YaCTHOTO pe-
HIeHUH, OOIIEero ¥ YaCTHOTO MHTETPajoB.

[TocranoBka 3agaun Komm st auddepeHnnanbHoro ypaBHeHHS IEPBOTO MOPSIKA.

Teopema cyleCTBOBaHUS U €IMHCTBEHHOCTH pelieHus i AuddepeHIanbHOro ypaBHEHUS
IIEPBOIO MOPSAIKA.

['eomeTpuueckmii cMbICI 00LIETr0 HHTErpajga OOBIKHOBEHHOI'O [1.y. IEPBOI0 MOPSIKA.
Juddepennnanpapie ypaBHEHHUS IEPBOTO MOPSIKA C Pa3fACICHHBIMA M Pa3JICISIONIMHUCS TIe-
PEMEHHBIMU.

Jlunetinsie mudepeHraIbHbple YpaBHEeHHUS TIEPBOTO MOpsiKa. MeToll BapHalMy MPOU3BOIb-
HOH IIOCTOSIHHOM.

Juddepenumansapie ypaBHeHU N-T0 nopsiika. OCHOBHBIC MOHATHUS: ()OPMBI 3aITUCH, TTOHITHUS
0O0IIero ¥ YaCTHOTO PeIeHHH.

[TocTanoBka 3amaun Kommm u kpaeBoi 3aaun 17151 00OBIKHOBEHHOTO A (HepeHIInaIbHOTO ypaB-
HEeHUs N-TO HmopsaKa.

WnuTerpupoBanue nuddepeHManbHbIX YpaBHEHUH N-TO MOpsiiKa METOJOM HOHMKEHUS MOPAI-
Ka.

Jluneitnble oqHOpOoHBIE MU depeHIInanbHble ypaBHEeHUs N-ro nopsaka. OOume cBoicTBa pe-
LICHUH: TMOHATHS JIMHEHHO 3aBUCHMBIX W JIMHEHHO HE3aBUCHUMBIX PELICHUH, ONpEACIUTEINs
Bponckoro, nonsTiue pyHaaMeHTaIbHON CUCTEMBI PELLIEHUH,

Teopema o cTpyKType OOILIEro perieHusi 0ObIKHOBEHHOI'O JIMHEHHOro oJHOpoaHoro audde-
PEHIMAIIBHOTO YpaBHEHUs N-TO MOPSAKa.

Jlunelinble oHOpOAHBIE AU(QepeHIHaTbHbIe YPaBHEHHUS N-T0 TOPsIKA C MOCTOSSHHBIMH KO-
sppunmeHTamu. XapaKTepUCTHUECKOE YpaBHEHHE, €ro CBs3b ¢ AU epeHIHaTbHbIM ypaBHE-
HUEM.

Bupa yacTHBIX pemieHuii JTUHEHHOTO OIHOPOTHOTO MU QEepeHIInaTbHOTO ypaBHEHUS N - TO
HopsiIka C TOCTOSHHBIMH KO3 QHIIMEHTaMH B 3aBUCUMOCTH OT BUIA KOpPHEW XapakTepu-
CTHYECKOI'0 YpaBHEHUS.

Jlunelinble HeoAHOpPOIHBIE NU((depeHIInalbHble ypaBHEHHUS. TeopeMa O CTPYKType OOIIero
peleHusl.

Penienne nuHEMHBIX HEOAHOPOIHBIX TU(GEpEeHIIMATBHBIX YPaBHEHUH C MOCTOSIHHBIMU KO3 (-
¢bunmentamu. MeTtoa mogdoopa 4aCTHOTO PELeHHs AJIs IPaBbIX YyacTel BUjia

f(x)=P,(x)e”, f(x)=M cosBx+Nsin Sx,
f(x) = P(x)e™ cos Bx+ Q(x)e™ sin Bx.
Pemienne nMHENHHBIX HEOTHOPOAHBIX IU(QEPEeHINATBHBIX YPaBHEHHIH METOJOM BapHalluu

IMPON3BOJIBHBIX IMOCTOSHHBIX.
ITocTanoBka u pPCHICHUC 3a1a4YU Ha COOCTBEHHBIC 3HAUCHMUS.
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Cucremsl nuddepenunanbubix ypaBHeHH. [loHsTre HopManbHOM cucteMbl. [loHsaTHs 0O1Ie-
IO U YacTHOTO pelieHuil cuctemsl. Teopema o npuBeaeHuu AudQepeHInanbHOro ypaBHEHUS
N-ro NopsiiKa K HOPMAJIBHOU cucTeMe. MeTo HCKITFOYEHUST HEU3BECTHBIX.

TEOPUS ®YHKIINNA KOMILUIEKCHOM NEPEMEHHOM
U ONNEPALIMOHHOE UCUUCJIEHUE

Omnpenenenne QyHKIMU KOMIUIEKCHOW repeMeHHOHN. [ToHsaTHE (YHKIMM KOMIUIEKCHOW mepe-
MEHHOH KaK 0TOOpaXXKeHHUSI.

OmpeneneHne U CBOMCTBA OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMA KOMIUIEKCHOM IMEPEMEHHOM.
Jlorapudmuueckas GyHKIMS KOMIUIEKCHON TIEPEMEHHOM.

HemnpepsiBHOCTD 1 muddepennupyemMocts GyHKIIMA KOMIUIEKCHOUW mepeMeHHon. Y cnoBus Ko-
i — Pumana. [ToHsTHE aHATUTHYECKON QYHKIIHUH.

OrmpeneneHne U CBOMCTBA MHTETPAIOB OT QYHKIIMA KOMIUIEKCHOM ITEPEMEHHOM.

Teopema Kommu st 0THOCBSI3HOM 0071aCTH.

Teopema Kouu ju1st cj10:KHOTO KOHTYpa.

Wuterpanpaas ¢opmyna Komm. BberaucieHne KOHTYPHBIX HHTETPATIOB € MOMOIIBIO HHTE-
rpanbHOi hopmynbl Komu.

WuTerpanpHOE MpencTaBieHNe MPOU3BOAHON OT aHATUTHYECKOH ()YHKITHH.

Onpenenenue npeodbpazoBanus Jlamnaca, MOHATHS OpUTHHANA U U300paKEHHUS.

Teopembl TMHEHHOCTH N300paXKEHUS U TOA00US.

Teopembl cMmelieHns H300paKeHUsI U 3ara3bIBaHusl.

Teopemsr nuddepernnpoBanus opuruaaia u auddepeHunpoBaHus H300paKEHUS.

TeopeMa HHTErpUpPOBAaHUS OPUTHHAIA.

O6patHoe ipeoOpaszoBanue Jlamnaca. CriocoObl HAXOKICHHUS OPUTHHAIA.

OnepanoHHBIA METOJ PeICHUs] TMHEHHBIX HEOAHOPOIHBIX MU depeHIINATBHBIX YPAaBHEHUN C
NOCTOSTHHBIMU K03 purimenramu.

KomMnuiekT 3amanuii 1151 BBINIOJTHEHUS
pacyerHo-rpapuueckux pador (PI'P)
(s ouenku komnerenuu OIK-2)

110 AUCIIUIIJIINHE MaremaTtuka
(HaMMEHOBAaHUE AUCLUILIHHBI)

Auredpa
PI'P Ne 1, yactp 1
-11 0 2 0 2
3apanue Nel. lanbt matpuet A=| 1 3 2 | uw B={0 -3 3
4 0 -3 1 1 -1

Bemmonauts neiicteus: A2 +8B' .

Baganue Ne2. TTpoomkuTh aaHHOE MaTpuuHoe paBenctso (2A+3B)° —4A* —6AB =...

Y IPOBEPHTH €T0 Uit MaTpuil 4 U B U3 mepBoro  3aaaHus.

3asanue Ne3. Beryuciuth onpeaenuTeb IByMs ClIoco0aMu: pa3iokKeHHEM I10 IIEPBOIl CTPOKE U
pasJIokKEHHEM TI0 IEPBOMY CTOJIOILY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1

3ananue Ne4. Iy qaHHOM MaTpUIlbl HATH 00paTHYIO MaTpuily. Clenars IpoBepKY.
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3aganue No5. Pemnts Mmatpuunoe ypasaenue AXB = C (maiitu X). Cuenars IpoBepKy.

e e

3aznanue Ne6. Haiitu panr maTpuisl.

1 -1 2 3

0 5 4 3

2 3 8 9 15|
3 -8 2 6 20

PI'P Ne 1, yactsb 2
3apanue Nel. Pemnts cucremy Merogom Kpamepa. Cuenats mpoBeEpKy.
X +4AX, =X, =2
2X +2X, +3X, =7
3%, +6X, —2X; =1
3aznanue No2. Pemuth cucremy u3 Nel metogoM oOpaTHON MaTpHULIbI.
3aganue Ned. Pemuts cucremy u3 Nel meronom I'aycca.
3aganue No4. PemnTh HEOTHOPOIHYIO cCUCTEMY MeToioM ["aycca. Haiitu oO1ee pemenue u 4acT-
HOE pelIeHHUE.
X + X, +2%X;+3X, =5
3% +2X, — 4%, —2x, =1
ox, +4x, + 4x,=11
3aganue NoS. Pemuth ofHOpOIHYIO cucTteMy MeTosioM ["aycca. Haiitu obmiee pemenue u GCP.
2X, +6X, —9%, —9x, =0
4%, —5X%, + X, =0
3% +3X, = 7X; —4%,=0"
X, —3X, +2X; +5X%, =0

PI'P Nel, yactn 3
3anmanue Nel. [Tokasate, 4to BekTOpsl M, N, P 00pa3yroT 6a3uc B MPOCTPAHCTBE U PA3NIOKUTh

BekTOp @ mo stomy Oasucy: Mm=(1,-1,2),n=(2,0,3),p=(-2,-11),a=(5,-4,13).
3azanue No2. Jlansl BeKTOpsl M 1 N . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOPBI d U b.

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

AN
3amanne No3. Haiirn ||, e |M|=6+/2,|0|=2, (M,N) =135, a=6n-m.
3amanue Ned. Jlan AABC . Haittu £ B,ecmm A(1;-1;2),B(3;3;2),C(7;1;2).

3ajmanue No5. Tlpu kakux 'x' BeKTOpsl A W D mepnenaukynaspubr?
a=(x;1;—-4),b =(x-3;12; x).

3amanue Ne6. Halitu mromaas napajienorpamMma, MOCTPOEHHOTO Ha BeKTopax a u b .

_ A Vg
a=2m-5n,b =m+n,|m|=12|n|=3, (m, ﬁ)=g.

3amanue Ne7. Haiitu miomanp tpeyroasuauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
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3ananue No8. Jlanbi Bektopsl @, 0, C . BBIACHUTL — KOMILUTAHAPHBI JIM BEKTOPBI. ECIi BEKTOPHI He

KOMILIAHAPHBI, TO HAWTH 00bEM MapaJlIeNenuIena, OCTPOEHHOro Ha BekTopax a, b, C u ompe-
JETTUTh — KaKyto TPOHKY OHH 00pa3yIoT.

a(l;-1;5),b(2;4;-2),c(3;0:1).

PT'P Ne6
3amganue Nel. HaiiTi cOOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OlepaTopa, 3a-

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

HeonpeaesieHHbIi HHTErPaJI
HaiiTu maTErpasbl.

Jtgx +3 sin 2x dx 5x+1 COS(Z_S\/;)
1'-[ cos? X ox 2. J‘cos Xd x3 I2x\/ﬁ 4"“\/x +2X+7 SI 24x

dx

cos(In3x+4) dx

6. J' (1-3x)cos5xdx 7. J'arctgzx/_dx 8. je’XCOSSde 9. _[x In(x+3)dx 10. f » 11.
I(Z—x)lni’/;dx
12. [(x*+3x~1)3"dx 13 j3xsin2§dx 14, j(8x—3)cos§dx 15. I(ﬁ—Sx)sinxdx
arctg2x+ x smx+cosx 4x +13x
16. [(x-1)"In?(x-1)dx 17. j—+ Lo dx 18 j—dcosx ) 19] D)

20. f X3 +2x% +2x +1
x +1 x +x+2)

dx 21. Isin42x00532xdx 22. J'sin2 xcos? 3xdx

OnpeneneHHbIi HHTErPaJ
. Haiitn niomans Gpurypsl, orpaHudeHHON rpadukaMu G yHKIUI.
2. Haiitu niomanp GUrypsl, OorpaHH4eHHON JIMHUSAMM, 33JJaHHBIMUA YPAaBHEHUSIMH B TOJIIPHBIX KO-
OpAMHAaTaXx.
3. Haiitu 06beM Tena, 00pa3oBaHHOIO BpalieHueM Guryp. /s HeueTHbIX BApMAHTOB — OTHOCH-
TenbHO ocH 0X, AJ YETHBIX BapUAHTOB — OTHOCUTENBHO ocH 0Y.
4. BBIUUCITUTH JUIMHBI JYT KPUBBIX:
a) 3a/IaHHBIX YPaBHEHUSIMU B IPSIMOYTOJIbHOM crcTeMe KOOPAUHAT;
0) 3a/JaHHBIX YpPaBHEHUSMHM B MOJSPHBIX KOOPAMHATAX — JUIs YETHBIX BApUAHTOB,
YpaBHEHUSMHU B MapaMeTpuuecKoi (popMe — JiIsl HEUEeTHBIX BAPUAHTOB.
5. BBIUMCIUTD MIIOIIAI1 TOBEPXHOCTH, 00Pa30BaHHOM MPH BpaIleHUH BOKPYT ocu 0X KpUBOM.
6. BerarcnuTh HeCOOCTBEHHBIC MHTETPANIBI HITH YCTAHOBHTH MX PACXOAUMOCTb.
Ycnosus 3a1a4

-

1) y=x12, y=1/(1+x%) 2) r=sin‘gp 3) x* =2y, y=[X

4a) y=e", 0<x<In5 46) r=31-sinp) —-7/2<p<-7/6
© dX 1

5) y=1/x, 3<x<4 6) [—————, [xIn*xdx
1(2x—1)\/F—1 g

KpartHsblie uHTErpasbl

2 2y
1. VI3MeHUTH MOPSIOK HHTErpUpoBaHus B aBoiiHOM uuTerpane [dy [ f (X, y)dx.
0 y-2

o1



2. BerauciauTh 00beM Tena, OrPaHHYEHHOTO MTOBEPXHOCTSIMH X2 + y2 =4x, z=X, z7=3X

Oo0bikHOBeHHbIE TU(PepeHUATbHbIE YPABHEHUS
Pemnts ypaBHeHus:

1. 4+ y*dx—ydy=x’ydy,
2

2. Q:y_2+8_y+81
dx x° X
3. xeyza’x+(x2yey2 +tgy)dy =0.

Pewmnts 3amauy Komm nist ypaBHeHUs:

4. ﬂ=%—3—y, y@ =1,
dx x° X
5. PemuTs ypaBHEHHE: X2y xy =

Ix
Pemnts ypaBHeHus:

) leH+yHI — x'

y/rr+5y”+7y'+3y = (16X+20)ex )

y" + 25y = 2c0s5x —sin 5x +e°*,

© ®~N o

1
"3y 42y =—
y y y (3+e™)

10. Pemmnts kpaeByto 3amauy: Yy’ +2y +5y=-3sin2x, y(0)=1, y(%j =0.

11. Haiitu coOcTBeHHBIC 3HaUeHUsT A U COOCTBEHHBbIC (DYHKIIMK Y 3aJaqyu:

y'+2y=0, y(0)=0, Yy(b)=y(b).

Pemmnts cuctemsl ypaBHEHU:
" {z’:y_z, 13 {y'=4y—32+sm X,
y'=z-y. Z'=2y—-7—-COSX.

DYyHKUMH KOMILICEKCHOH 1epeMeHHOol

1. 3anmucaTrh KOMIUIEKCHOE YUCIIO @ = —3i B TPMTOHOMETPHYECKON U TOKa3aTeIbHOM (hopMax H 1mo-
Ka3aTh €ro MOJIO’)KEHHE Ha KOMIUIEKCHON miockoctd X0y ¢ yka3aHWeM MOAYNS U apryMeHTa.
BhIMONMHUTE yKa3aHHbIE JEHCTBHS C IBYMsI KOMILICKCHBIMH umciamMu @ =-3i u b=-1-1i:a

+b a_b ab ab a a.

2. Berancnuts ysknuo W=2—3shz® mpu z = -1 — i u mokas3aTh 4ucna Z ¥ W Ha KOMIIEKCHBIX
miockocTsx X0y u uQv.
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. [IpoBepuTh (PYHKIHIO KOMIUIEKCHOH TepeMeHHOW W=C0S2Z+3shz Ha aHaIMTHYHOCTH W
HaWTH €€ TPOU3BOIHYIO.

. Beruncnuts onpenenéHublii HHTErpal GyHKINN KOMITJICKCHON IepeMEeHHON
2+i

| ze'dz.
1

. Beraucnmute HTErpan GyHKIUH KOMIUICKCHOW MEPEMEHHOH Mo 3aMKHyTOMYy KOHTYpY C, HpH-
MEHsIs1 MHTeTpajibHy0 hopmyiy Komu
i z-1
c(z-i)(z+1)
. Haiitu uso6paxenne F(p) no Jlannacy gyHkuuu neiicTutensHol nepemennoii f(t) = 2e-?'cht +
e'sint.
. Haiiti opurunan f(t) mo ero usobpaxenuto no Jlamiacy
1
Fp)=ig
. C momomnsio npeobpazoBanus Jlamnaca pemmts 3anaay Komm s nuHeiHOTO nuddepeHin-
aIIbHOTO YPABHEHHS C IOCTOSIHHBIMU KO3 duiimeHTaMu

y" -9y =sh3t, y(0)=0, y(0)=0 (t>0).

dz, C:|7=2.

Kputepun onenkmn:

- OLIEHKA «3a4TE€HO» BBICTABIACTCS CTYACHTY, €CJIM OH PEryJIIpHO B TEUEHUE CeMecTpa Ipe/CcTaB-
JISUT peLIeHUs 3a]a4, BBIIIOJHUII MOJHOCTBIO BCE 3aJaHMs M UX 3aIlUTUJI, OTBETUB HA BOIIPOCHI IIpe-
110J1aBaTeIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIISAETCS CTYJIEHTY, €CJIM OH HEPETYJSIPHO B TEUEHHE CEMECTpa Mpei-
CTaBJISUI PEIICHUS 3aJ1ay, BHIIOIHWII 3aJlaHHUs HE NOJHOCTBIO WIIM BOOOILIE HE NPEACTaBIsUT paboThl
Ha IPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENOAaBATEIS.
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