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1. Ileaun ocBOeHUST TUCHMILIMHBI

K OCHOBHBIM 1eJIM OCBOCHHs AUCUMUILIMHBI «MaremaTuka» CienyeT OTHe-
CTH:
- BOCIIUTaHHE y CTYACHTOB OOIIeil MaTeMaTH4YEeCKOU KyJIbTYpbI;
- IpUOOPETeHNE CTYIEHTAaMU IIMPOKOTO KPyra MaTeMaTU4YeCKUX 3HAHWN, YMEHUN U
HAaBBIKOB;
- pa3BUTHE CNIOCOOHOCTU CTYJEHTOB K MHAYKTUBHOMY U JI€TyKTUBHOMY MBILIUICHUIO
HapsiAy € pa3sBUTHEM MAaT€MATHYECKOW MHTYUIIUH;
- YMEHHE CTYACHTaMU pa3BUBATh HABBIKU CAMOCTOSITEILHOIO U3y4YEHHs YUEOHOH U
HAy4HOH JINTEPATYypPBhl, COAEPKALLEH MATEMAaTUYECKUE CBEJICHUS U PE3YNIbTATHI;
- (hpopmupoBaHME y CcTyAEHTa TpeOyeMOro Habopa KOMIETEHLIUN, COOTBETCTBYOLUX
€0 HaIIPABJICHUIO MOATOTOBKU M 00€CIIEUMBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha
pPBIHKE TpyAa.

K 0CHOBHBIM 3aJayaM OCBOCHMS IUCHMIUIMHBI «MaremaTuka» ciemyer OT-
HECTH:
- OCBOCHHE CTYJCHTaMU OCHOBHBIX MOHSTHI, METOJIOB, (POPMUPYIOLUINX OOIIYIO Ma-
TEMaTUYECKYI0 TOJTOTOBKY, HEOOXOJUMYIO JJIs YCHEIIHOTO PEIICHUS MPUKIIATHBIX
3az1ad;
- IOJITOTOBKY CTYJIEHTOB K JAEATEIbHOCTU B COOTBETCTBUU C KBATH(PUKAIIMOHHOMN Xa-
pakTEepUCTUKON OakajaBpa MO HAIPaBJICHUIO, B TOM 4Hcie (OPMUPOBAHNE YMEHUI
HCIOJIb30BaTh OCBOEHHBIE MAaTEMATUUECKUE METO/Ibl B MPOPECCUOHANBHOMN 1EATENb-
HOCTH.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaBpuara

Juciumnaa «MaTemMaTHKa» OTHOCHTCS K o0si3aTeabHOM dacTu O01oka b1. Ee
u3y4deHue 00ecreynBacT U3yuyeHue TUCIUTUINH:
B 6a3zo0601i uacmu:
- (pusmka;
- TEOpETUYECKasi MEXaHUKa;
- “H(OPMALIMOHHBIE TEXHOJIOTHH;
- TEOJIe3Hs;
- COIPOTHUBIJIEHNE MATEPUAJTIOB;
- MEXaHHUKa TPYHTOB;
- METO/Ibl UCCIIE0BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB;
- JKOHOMMKA U1 YIPABJIEHUE CTPOUTEIBCTBOM;
- pacueT IPOCTPAHCTBEHHBIX CTPOUTEIbHBIX KOHCTPYKIUIA.
B uacmu, ¢popmupyemoii yuacmuuxamu ob6pazoeamenvHblx OMHOUEHULL:
- METO/IbI UCCIIEAOBAHNUS CTPOUTENBHBIX MAaTEPUAJIOB;
- METaJNTNYECKUE KOHCTPYKIIHUH;
- JKeJe300€TOHHbIE KOHCTPYKIIHH;
- OCHOBaHUA U (DYH/IaMEHTHI;
- HCCJIE0BAHUE U ITPOEKTUPOBAHNE 3JaHUN U COOPYIKEHUM;
- 00cne[0BaHNe U UCTIBITAHUE 31aHUN U COOPY KEHHUIA;



B oucyunaunax no evibopy cmyoenma:
- IMHAMUKA U YCTOWYHUBOCTb COOPYKEHUM;
- 0COOEHHOCTH MPOEKTUPOBAHUS MTPOCTPAHCTBEHHBIX KOHCTPYKLUH.

3. IlepeveHb MUIAHUPYEMBbIX Pe3YJbTATOB 00y4eHHS 110 IMCUMILINHE,
COOTHECEHHbIE¢ ¢ NJIAHMPYEMBIMH Pe3yJbTAaTAMH OCBOCHHSI 00pa3oBaTeIbHOM
NPOrpamMMmblI

B pesynbrare ocBOCHHS TUCHHUILIMHBI y 00ydaromuxcsi pOpMUPYIOTCS CIETYIONINe
KOMITETEHUIMU U JOJIKHBI ObITh JOCTUTHYTHI CJIEIYIOLIUE Pe3yJbTaThl O0yUYeHUs Kak

oTaIll q)OpMI/IpOBaHI/ISI COOTBCTCTBYIOIINX KOMIIETECHIIYM:

Kopn B pe3yabrarte ocBoenuss | IlepedyeHb ImIaHUpPyeMBIX pe3y/ibTa-
KOMIIETEHIIUM | 00pa3oBaTeIbHOM MPO- TOB
rpaMMbl 00y4YarOIIUiiCs o0y4eHHs MO IUCHUIIHHE
J0JIKEH 00J1a1aTh
OIIK-2 CIIOCOOHOCTh BBISIBUTH | 3HATH:
€CTECTBEHHOHAYYHYIO OCHOBHBIE 3aKOHBI €CTECTBEHHOHAY4Y-

CYIIHOCTh MpoOJieM, BO3-
HUKAIONIMX B XOJ€ Mpo-
dbeccuoHanbHOM  AesTENb-
HOCTH, TpPHUBJIEYb HUX IS

HBIX JUCIUIUITMH U METOJBI anreOpsl U
MaTeMaTH4ecKoro ananmuza, audde-
PEHIMAIBHBIX ypaBHEHUH

yMeThb:

pEeLIEHUsI  COOTBETCTBYIO-
100507 (bu3uKOo-
MaTEMaTHYECKUM anmnapar

BBIIBUTh €CTECTBEHHOHAYYHYIO CYII-
HOCTb MpOo0JIEM, BO3HUKAIOLIUX B XOJ€
npoecCHOHabHON  JeATEeTHLHOCTH,
NOpUBJIEYb WX JJI PELICHHUS COOTBET-
CTBYIOIIMKA  (PU3UKO-MATEMaTUUYECKHI
anmnapar

BJIA/IeTh:

CIIOCOOHOCTBIO BBISIBUTH €CTECTBEHHO-
HAy4YHYIO CYIIHOCTh MpoOjeM, BO3HU-
KalIlUX B XOfe MpodeccnoHaIbHOM
NEATEIbHOCTH, INPUBJIEYb UX UL pe-
IIEHUS COOTBETCTBYIOIIUN (U3UKO-
MaTEeMaTUYECKHUH anmapar

4. CTpyKTYypa " colepKaHue TUCUUILTHHbI

OO0mmast Tpy10eMKOCTh TUCHUTIIUHBI cocTaBiisieT 10 3a4eTHBIX enunwil, T.€. 360
aKaJieMU4ecKux 4yacoB (13 HuX 216 4acoB — camocToATeNIbHAsI pad0Ta CTY/ICHTOB).

Paznensl nuctmninael «MaTtemaTrkay U3y4aroTcsl Ha IEPBOM Kypce.

B nmepBoM cemecTpe BBIIEISAIOTCS S 3a4eTHBIX eauHul, T.e. 180 akagemuue-
CKHMX YacOB, U3 HUX Ha ayJIMTOPHYIO pabotry - 72 yaca u 108 yacoB — Ha camocTOs-
TEJIbHYI0 PaboTy CTYJI€HTOB, BO BTOPOM ceMecTpe — S 3aueTHbiX eaunull (180 akame-




MUYECKUX YaCOB), U3 HUX Ha ayJUTOPHYIO paboTy - 72 yaca, Ha CaMOCTOSITEJIbHYIO
paboty cTyneHToB - 108 gacos).

IlepBb1ii cemecTp: nekuuu — 2 yaca B Henemto (36 4acoB), IpakTUUYECKUE 3a-
HATUSA — 2 yaca B Hezemo (36 JacoB), opMa KOHTPOJIS - IK3aMEH.

Bropoii cemecTp: nexkunn —2 yaca B Henento (36 4acoB), NPAKTUUECKUE 3aHS-
T — 2 4aca B Heaelmo (36 yaco), popmMa KOHTPOJIIS — IK3aMEH.

CtpyKkTypa U conxep)kaHue IUCUUIUIMHBI «MaTtemaTtuka» 1Mo cpokam U BHaM
paboThl oTpaxeHsl B [IpuioxeHuu.

Conepsxkanue pa3gaesioB TUCHUILIHHBI
IlepBbIi cemecTp

BBenenue

IIpenamert, 3agaun u conepkaHue TUCHUIUIMHBL. OCHOBHBIE JTaIlbl Pa3BUTHUS JUCLHU-
wHbl. CTpyKTypa Kypca, €ro MECTO U POJIb B IIOATOTOBKE CIIELUAIUCTA, CBA3b C
APYTUMU TUCLUIUIAHAMM.

Paspnen 1. DiieMeHThI JTUHEHHOM anredpbl

Tema 1.1. MaTpuusbl 4 onpeeTuTeIH

[Tonsitue marpuubl. Bunel Mmatpun. JeiictBus Hax matpunamu. Onepanuu Hag
MaTpULaMU U UX cBoicTBa. OmnpenenuTenn, uX CBOMCTBA U BbluuciaeHUs. [loHaTHA
MUHOpa U anredpamveckoro nonojHeHus. PasznoxeHue omnpeaenuTens MO >IeMEH-
TaM CTPOKH WIH CTOJ0LA. Beruncinenue onpenenureneii pa3auyHoro nopsaKa.

Tema 1.2. O0paTHas maTpuna.

OOpaTHast MaTpHlla U aJFOPUTM €€ BBIYUCIEHUs. DJIEeMEHTapHbIe Npeoldpa3o-
BaHUA MaTpull. [IpuBeneHre MaTpuLbl K JUAarOHAJILHOMY WIH TPaIelUEBUAHOMY BU-
ny. Matpuunas ¢opMa 3aUCH CHUCTEMBl JIMHEWHBIX alreOpandyeckux ypaBHEHUI.
Panr matpuiis!.

Tema 1.3. Pemienue cucrem JIMHEHBIX aJiredOpandecKux ypaBHEeHHH.

CucTtembl IMHEHHBIX alreOpanyecKux ypaBHEHUI, OCHOBHBIC MOHSATHUS pellle-
HUsI, COBMECTHOCTH M HECOBMECTHOCTH CUCTEMBI. PenieHne cucTeM JIMHENHBIX ypaB-
HeHui metogoM Kpamepa, metomom oOpaTHoit maTtpuiibl, MetonoM ["aycca. [Iposep-
Ka npasuibHOCTH pemieHui. Teopema Kponekepa — Kanemm. Pemenune npoun3sBosib-
HBIX CUCTEM JIMHEWHBIX ypaBHEHUM MeToAoM [ 'aycca. Pemenue oqHOpOIHBIX CUCTEM
JIMHEWHBIX YPABHEHUM.

Pa3znen 2. DiaeMeHTbI BEKTOPHOM ajreopbl

Tema 2.1. JIuHeitHble omepanu HaJ BEKTOpAMHU, UX CBOMCTBa. JIMHEWHBbIE
KOMOMHAIIMU BEKTOPOB. JIMHEWHAs 3aBUCUMOCTh U HE3aBUCUMOCThH BEKTOpPOB. bazuc
CUCTEMBI BEKTOpOB. Paznoxenue BekTopa no 6asucy.

Tema 2.2. CkansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUSI BEKTOPOB, UX
CBOMCTBA. YCIIOBUS OPTOrOHAJBLHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
POB.

Tema 2.3. Jluneiinsie npoctpancTBa. basuc. IIpeoOpa3zoBanue MaTpullbl JH-
HEWHOTO orepaTopa mpu mepexone ot 6asuca k 0azucy. CoOCTBEHHBIC 3HAYCHUS H
COOCTBEHHBIC BEKTOPHI MATPHIIHI.



Pa3zpnen 3. AHanuTH4eckasi reoMeTpus

Cucremsl koopauHaT. J[ekapTOBbI NPSIMOYTOJbHBIE KOOPJAWHATHI HA ITUIOCKOCTU U B
npocTtpancTse. [lonspHas cucrema KOOpAUHAT.

Tema 3.1. [Ipsimble U IVIOCKOCTH

Paznuynplie TMIIBI YpaBHEHUM IIIOCKOCTHU U IIPSMOM.

Brprunciienne paccTosiTHUM MEXAY IBYMs TOYKAaMHM, TOYKOW M IPSAMOM, TOYKOM MU
IUIOCKOCTBIO.

Beluucienue yrioB MexAy IBYMs IPSMBIMH, NPSAMON U IUIOCKOCTBIO, IBYMs ILIOC-
KOCTSIMHU.

Tema 3.2. Kpusble BTOPOro mopsiika

Omnnunc, napabosa, runep0osia, X cBoilcTBa U ypaBHeHUs. O01iee ypaBHEHUE KpU-
BOHM BTOPOro nopsiaka. [IpuBenenne ypaBHeHHsI KpUBOM BTOPOTO MOPSAKA K KAHOHU-
YECKOMY BUY.

Tema BbIHOCUTCS HA CAMOCTOATEIbHOE H3YYEeHHeE.

Pa3znena 4. DiaeMeHTHI MATEMATHYECKOT0 aHAJIN3A

Tema 4.1. YucnoBas mnocnenoBatelbHOCTh. [Ipenen 4duciioBoi mocienoBa-
TeIbHOCTH U ero cBoiictBa. Oynkuus. [Ipenen ¢pynxiuu. OCHOBHBIE TEOPEMBI O Mpe-
nenax ¢yHkuuu. IlepBoiit u BTOpoil 3aMeuatenbHbie mpezensl. CpaBHeHHE OecKo-
HEYHO MaJbIX M OECKOHEYHO OOJIBIIUX BEJINYWH. DKBUBAJCHTHBIC OCCKOHEYHO Ma-
JIbI€ BEJIMYUHBI.

Tema 4.2. HenpepbIBHOCTh QYHKIIMN B TOYKE W HA MPOMEKYTKE, TOUKU pas-
phiBa PYHKIIMU, UX KIacCUpUKaALKI. ACUMITOTHI Tpaduka QyHKIMH, UX Kiaccudu-
Kalusl, yCJIOBUS CYIIECTBOBAHMS, METOAbI HAXOKIACHUS.

Tema 4.3. IlpousBognas pynkiuu. ['eomeTpudecknii ¥ MEXaHUUYECKUM CMBICTT
npousBoaHoi. [IpaBuna nuddepenimpoBanus 1 (GopMyJibl BEIUUCIEHUS TPOU3BO/-
HpIX. TaOnuiia MPOU3BOMHBIX OCHOBHBIX JJIEMEHTapHbIX (PyHKuMHA. Berancinenue
MPOU3BOIHBIX (PYHKIIHM, 3aJaHHBIX Pa3TUIHBIM 00Pa30M.

Tema 4.4. luddepenman. [IpousBoansie u auddepeHransl BICIIUX O-
psinkoB. [IpubnvkeHHbIE BRIYUCICHUS C TIOMOIILI0 MU PepeHITHaIoB.

Tema 4.5. PackpbiTue HeonpeaeleHHoCTeR paznuyHoro tuna. [Ipasuio Jlonu-
tansi. ®opmyna Teitmopa PasmoskeHus OCHOBHBIX AJIEMEHTAPHBIX (DYHKIHM 1Mo ¢op-
mysie Maknopena. [IpuGmmkeHHbIe BRIYUCICHHSI ¢ TOMOIIIBIO (hopmydiel Teiimopa.

Tema 4.6. OcHoBHbIE Teopembl AU EpEeHINATBEHOTO UCUUCIeHUsI. MOHOTOH-
HOCTb (YHKUMHU, SKCTpeMyMbl HeoOxonuMble U JOCTATOYHBIE YCIOBUS MOHOTOHHO-
CTH, JIOKaJbHOTO 3KCTpeMmyMa. MccnenoBanue BoimykiocTy rpaduka QyHkiuu. Tou-
K1 nieperuda rpadurka GyHKIUH.

Tema 4.7. OOmas cxema uccien0BaHus PYHKIMU U TOCTPOEHUS ee rpaduka.
CaoiicTBa (hyHKIIMI, HEMTPEPHIBHBIX HA OTpe3ke. Hanbosbliee 1 HauMeHbllee 3Haye-
HUsl QYHKIIUH HA OTPE3KeE.

Pazaea S. lu¢ppepeHunanbHoe ncyucaeHne GyHKUMHA HECKOJIBKUX NEePpeMeHHbIX
Tema S5.1. OyHkuMs HECKONBKUX INepeMeHHbIX. [Ipenen u HenmpepbIBHOCTD.

OcHoBHbBIE CBOIWCTBAa HeNpepbIBHBIX (yHKIUI. YacTHbie mpousBoaHbie. [lomHbIi

6



auddepeHuna. IIpousBoaHble CHOXKHOW (PYHKUMU HECKOJBKMX IE€PEMEHHBIX.
YactHble npou3BoHbIe U AU(depeHnanbl BeIcuX nopsakoB. Teopema IlIBapia.

Tema 5.2. [IpousBoanas no HampasieHuto. ['panguent. KacatenbHas K KpUBOH.
KacarenpHasi minockoctb U HOpMaib K moBepxHocTu. Dopmyna Teitnopa. DkcTpe-
MyM (QYHKIIMH HECKOJbKHX MEpeMEHHbIX. HeoOXonuMple U TOCTATOUHBIE YCIOBHS
JKCTpEMyMa.

Bropoii cemecTp
Paznen 6. UaTErpajibHOE HCUMCIICHHE

Tema 6.1. IlepooOpasznas. HeonpeneneHHblii UHTETpall U €ro cBoicTBa. Tao-
JUIA UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX PYHKIMN. MeToa HenocpeICTBEHHO-
r0 UHTETPUPOBAHUSL.

Meron UHTETpUPOBAHUS C MOMOIIBIO 3aMEHBI IEPEMEHHOM, OABEAECHUEM IO 3HAK
auddepennnana. Metoa HHTETPUPOBAHUS IO YACTSIM.

HuTerpupoBanue palioOHAIBHBIX APOOei MHTErpUPOBAHUE HEKOTOPHIX BHIOB Uppa-
[IUOHAJIBHBIX U TPUTOHOMETPUUECKUX (DYHKIIUH.

Tema 6.2. 3agauu, nTPUBOJAIIKME K TMOHSATHIO OINPEIEICHHOIO0 HHTErpala.
OnpeneneHHbIl MHTErpall, €ro CBOMCTBA. Y CJIOBHS MHTErpupyemoctu. MHTerpan c
NEPEMEHHBIM TpeaenoM uHTerpupoBanus. @opmyna Heiotona — JleitOnuna. 3amena
IIEPEMEHHOU B ONPEIEICHHOM HUHTETPAJIE.

[IpunoxeHus: ONpeeeHHOr0 HHTErpaja B FTEOMETPUU U MEXaHUKE (BbIYHCIIE-
HUE TUIOHaAeH MIIOCKUX (Uryp, JJIMHBI KPUBOI, 00HEMOB.

Tema 6.3. HecoOcTBeHHBIE MHTETpAJIBI MEPBOrO0 U BTOPOro poja (mo OGecko-
HEYHOMY MPOMEXYTKY, OT HEOIPAHUYEHHBIX (PYHKIUN Ha KOHEYHOM MPOMEXKYTKE),
UX CBOWCTBA.

Tema 6.4. 3anaun, NPUBOIAIINE K MOHATUAM KPATHBIX MHTETPaAoB. JIBOMHOM
Y TPOMHOM MHTErpaJIbl, UX CBOMCTBA. Bpruncnenne JBOMHBIX UHTErPAJIOB IIOBTOPHBIM
MHTErpupoBaHueM. [IpritoxkeHns KpaTHbIX HHTETPAIIOB B TEOMETPUU U MEXAHHKE.

Pazgen 7. UncsioBbie M1 PyHKUMOHAJIBHbIC PAABI

Tema 7.1. Yucnossie psapl. CxonuMocTs U cyMMa psiza. Heobxoammoe ycio-
BHUE cxoauMocTH. JlelicTBus ¢ pspamu. CBOKCTBA YHCIIOBBIX PANIOB. 3HAKOIIOIOKH-
TeJbHbIE pAAbL. ['apMoHnueckun psaa. [IpuzHaku cpaBHEHUS.

Mertoapl uccnenoBaHus CXOAMMOCTH MOJIOKUTEIBHBIX PsANOB: NpU3HAKK [la-
nambepa, Komm, narerpansabsiil npu3Hak Komm.

Tema 7.2. 3nakouepenyromuecs psapl. [Ipusnak JlerioHuna. AGconroTHas U
YCIIOBHAsl CXOAMMOCTb 3HAKONEpEMEHHBIX psiioB. O000meHHbIe ipu3Haku lanamoe-
pa u Kommu.

Tema 7.3. CrenieHnble psabl U UX cBoiicTBa. Teopema AbGens. MHTepBan u pa-
auyc cxogumoctu. JuddepenpoBanue 1 UHTErpUPOBAHNE CTENEHHBIX PSAIOB.

Tema 7.4. Psanp1 Teitnopa u Maknopena. YciaoBue pa3nokUMOCTH (GYHKIIUH B
psa Teitnopa. Pasnoskenue HekoTopbiX QyHKIMM B pan Teinopa. [Ipumenenue cre-
MEHHBIX PAIOB B MPUOIMKEHHBIX BHIYUCICHUSX.



Paznen 8. OObIkHOBeHHBIE TU(PepeHIIHATbHbIE YPABHEHUS

Tema 8.1. /Tuddepenunansupie ypaBHEHHUs EPBOTO nopsinka. Brenenue. 3a-
Ja4du, MpUBOAIUe K AU(QepeHInaIbHbIM YpaBHEHUSIM MepBoro nopsaka. OcHOB-
HbI€ TIOHATHUSA OOBIKHOBEHHBIX AU((PEepeHINaTbHbIX YPAaBHEHHM MEPBOrO MOPSAKA.
[TocranoBka 3amaun Komm. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH PEIICHUS.
OOmiee u 9yacTHOE pelieHHs, OOIMKH M YacTHBIM HHTerpaibl. ['eomerpuueckuit
CMBICJT 00IIIET0 UHTETpaIa.

VYpaBHeHMs ¢ pa3feNAOIIMMUCA NEPEMEHHBIMU, OAHOPOAHBIE nuddepeHu-
aJIbHbIC YPaBHEHMsI, ypaBHEHHUS B MOJIHBIX AU(PepeHInanax.

JIunelnpie 1.y. TIEpBOro MOpsAKa U ypaBHeHHUs bepHyium. Peuienue ivHeu-
HBIX YPABHEHUN METOJOM BapHalUu IIPOU3BOJIBHON IOCTOSHHOM, METOJOM IIPOU3-
BeAeHu bepHyiun.

Tema 8.2. Jludpdepenunansuple ypaBHEHHs BbICIINX MOPAAKOB. DopMbl 3a-
nucu auddepeHIaIbHOT0 ypaBHEHU n-ro nopsiaka. Obiiee U 4acTHOE pelieHHs.
ITocranoBka 3anaun Komm, kpaeBoii 3anaun. MIHTErpripoBane METOIOM MOHMKEHUS
MOpsIJIKA.

Tema 8.3. JIuneiinsie ogHOpoaHBIE TU(DepeHIaTbHbIE YPAaBHEHHS /1 — TO TI0-
psanka. OOmue CBOWCTBA PEIICHWA JIMHEWHBIX OJHOPOJHBIX au(hepeHIInaIbHbIX
ypaBHEeHUH 1 — ro nopsaka. [lonstue pyHngamMeHTanbHOM CUCTEMBI PELICHUN JIMHEH-
HOTO OJJTHOPOJHOTO AU(HEPEHIINATLHOTO YPaBHEHHS 7 — IO MOPSIIKA, €€ TIOCTPOCHHUE
IUIl ypaBHEHUH € MOCTOSHHBIMU Kod(dunueHTamu. XapakTepUCTUUECKOE YypaBHE-
HUe. By 4acTHBIX pelIeHUI JTMHEWHOTO OJHOPOAHOIO nu(depeHInanbHOrO ypas-
HEHUS 1 — IO MOPAJKA B 3aBUCUMOCTH OT BUJA KOPHEH XapaKTEPUCTHYECKOIO ypaB-
HEHUS.

JIuneiiHble HeOHOPOAHBIE TU((epeHIMATIbHBIE YPABHEHUSI 1 — 'O MOPSAJKA C
HOCTOSTHHBIMU KO3 duienramu. Teopema o CTpyKType OOIIEro pelieHus TaKux
ypaBHeHUU. MeTo moadopa 4aCcTHOTO pelieHus: (METo HEeONpeaeNeHHbIX Koddhu-
LMEHTOB) ISl Pa3JIMYHbIX CIEUATbHBIX BUJOB MPABOW YaCTH.

Jluneitnbie HeonHOpPOAHBIE MU depeHIaTbHBIE YPAaBHEHUSI BTOPOTO MOPSIIKA.
Meron Bapualuy NpOU3BOIbHBIX MOCTOSHHBIX.

Tema 8.4. Kpaesbie 3amaun. 3agaunm Ha COOCTBEHHBIC 3HAUCHMUS.

Tema 8.5. Cuctembl 00bIKHOBEHHBIX U depeHanbubXx ypaBHeHuil. Oc-
HOBHbIE MOHATHA. HOpMalIbHbIE CUCTEMBI JIMHEMHBIX OJHOPOAHBIX U HEOJHOPOIHBIX
audepeHnranbHbIX ypaBHEHU. PelieHne JTuHEHHBIX OJHOPOIHBIX M HEOAHOPOJ-
HBIX CHCTEM OOBIKHOBEHHBIX JU(P(EpEHIHNATIbHBIX YPaBHEHUM C MOCTOSHHBIMU KO-
adurueHTamu.

5. Oﬁpa3OBaTe.ﬂLHble TEXHOJIO0I'MH, IPUMECHACMbBIC IIPU OCBOCHUU TUCHHUIIJIHHBI

Mertoauka npenojaBaHus TUCHUILIMHBL «MaTtemMaTuka» U peanu3anus KoMIie-
TEHTHOCTHOTO TOJXO0/Ia B U3JIOKEHUU U BOCHIPUATHU MaTepualia MpeaycMaTpyuBarOT
UCIIOJIb30BAHUE CJEAYIOIIUX aKTUBHBIX M MHTEPAKTUBHBIX (DOPM MpOBEACHUS TpyI-
MOBBIX, MHIUBUAYAJbHBIX, Ay IMTOPHBIX 3aHATHI B COYETAHUM C BHEAYAUTOPHOU pa-
00TOH ¢ LEenpl0 (OPMUPOBAHUS U PA3BUTHUS NMPOGECCUOHATBHBIX HABBIKOB 00y4aro-
HIUXCSL:



— 3allliTa U UHJIUBHUAYaJbHOE OOCYXK/IEHHUE BBIMNOIHSIEMBIX 3TallOB PacyeTHO-
rpaduyeckux padorT;

- TIPUBJICYCHUE JIyUIIUX CTY/ICHTOB K KOHCYJIbTUPOBAHHUIO OTCTAIOIIIHX.

— MOATOTOBKA, MPEJICTABIICHNE W O0CYKICHHE TPE3EHTAIIMH Ha CEMUHAPCKUX
3aHITHIX;

— OpraHu3aIys ¥ MPOBEICHNE TEKYIEro KOHTPOJIS 3HAaHUM CTYJIEHTOB B (hopme
OJIaHKOBOTO TECTUPOBAHMS,

— MPOBEACHUE MHTEPAKTUBHBIX 3aHATHI MO MPOLEIype MOJATOTOBKH K MHTEP-
HET-TECTUPOBAHUIO HA CalTax: i-exam.ru, fepo.ru;

— WCIOJb30BaHWE MHTEPAKTUBHBIX (DOPM TEKYIIEro KOHTpoJid B (hopme aynu-
TOPHOT'O U BHEAYJUTOPHOT'O MHTEPHET-TECTUPOBAHUS;

UTOTOBBII KOHTPOJIb COCTOUT B YCTHOM 9K3aMEHE M0 MATeMaTHKE C YYETOM PE3YJb-
TaTOB BBITIOJIHEHUS CAMOCTOSITENbHBIX Pa0OT.

VY aenpHBINA BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (pOpMax, ompesescH
TJIABHOW TIEJIBI0 0Opa30BaATENBHONW MPOTPAMMBI, OCOOCHHOCTHIO KOHTHHTEHTa 00Y-
YAIONUXCS U COJIepKaHUEM JUCITUIUTHHBI « MaTeMaTHKa» U B IEJIOM IO JUCIUIUINHE
coctapisieT 30% ayAUTOPHBIX 3aHATHN.  3aHATUS  JICKIIMOHHOTO THIIA COCTaB-
nastoT 50 % oT oObeMa ayTUTOPHBIX 3aHATHMA.

6. OueHouHbIe CPeACTBA JJIMl TEKYLIEr0 KOHTPOJISI YCIEeBAeMOCTH, POMEKYTOY-
HOM aTTeCTAMU MO MTOraM OCBOEHHUSl JUCHUILIMHBI M Y4eOHO-MeTOInYecKoe
o0ecreyeHne CAMOCTOSITEILHOM PadOThI CTYA€HTOB

B mpouecce oOyueHust Ha MEPBOM M BTOPOM Kypcax HMCHOJb3YIOTCS CIEIYIO-
1€ OLIEHOYHbIE (POPMBI CAMOCTOSTEIBHOM Pa0OTHI CTYIEHTOB, OLICHOUHBIE CPEJICTBA
TEKYILEro KOHTPOJI YCIIEBAEMOCTH U MPOMEXYTOUHBIX aTTECTAIIUI:

B IIEPBOM ceMecTpe
- TPHU pacueTHoO-rpaguuecKkne padoThbl.

PacuerHo-rpaguueckasi padora Nel mo JinHeiiHOM 1 BeKTOpPHOH ajredpe. Kpar-
KO€ COJIep>KaHUE U dTambl pacyeTHO-rpadudecKoil paboTh:

Ilepsuviti sman.

Pemenne cuctem nuHEHHBIX anredpandeckux ypaBHeHu metogamu ['aycca, Kpame-
pa 1 00paTHOW MaTpPULIBI.

Bmopoii soman.

Bexropsl, nerictBus Hax BeKTopaMu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE IIPOU3Be-
JICHUSI BEKTOPOB.

PacueTrHo-rpadpuyeckasi padora Ne2 mo mareMaTu4eCKOMY aHAJIU3Y.
Kpatkoe copepxanue u 3Tanbl pacueTHO-Tpaduueckor paboThI:

[Ipenen uncioBOM MOCIEIOBATEIHLHOCTH, TIPEAET (VYHKITHH.
UccnenoBanne GyHKITMN HA HEMPEPHIBHOCTD.

Brruucnenne nmpon3BoIHBIX (DYHKITHH.

UccnenoBanue GyHKINN, TOCTPOCHUE TPapUKOB.

PacuerHo-rpaguueckasi padora Ne 3 mo pyHKIUSAIM HECKOJIBKHX NePeMEHHbIX.



KpaTkoe coaepxaHue pacueTHO-rpapuueckoi paboThI:

@yHKIMHU HECKOJIBKUX NEPEMEHHBIX. HacTHbIE TPOU3BOAHbIE. [Ipon3BOAHBIE OT
coXHbIX PyHkuuid. [Ipon3BogHast MO HAMPaBICHHUIO U TPAIUEHT. DKCTPeMyM (yHK-
LIMH IBYX ITIEPEMEHHBIX.

Bo BTOpOM cemecTpe

- TPHU pacueTHO-rpaguyecKkne padoThbl.

PacuerHo-rpaguueckasi padora Ne 4 1o HHTErpajabHOMY MCYHCICHHUIO.

KpaTkoe copepxanue 1 3Tanbl pacyeTHO-rpaduueckoi paboThl:

Ilepsvii sman:

Merons! uHTErpUpOBaHuUs. BpuKclIeHrE HEONPEIEIEHHBIX HHTErPAJIOB.

Bmopoii oman:

[TpunoxxeHus onpeaeneHHbIX HHTErpaioB. MccnenoBanue cXoaMMOCTH HECOOCTBEH-
HBIX UHTErPaJIOB.

PacuerHo-rpaguueckasi padora Ne S mo psigam.

Kpatkoe copepxanue u 3Tanbl pacyeTHO-rpadudeckon paboThI:

Ilepsuviti sman:

HccnenoBanue cX0IMMOCTH YUCIOBBIX PSIIOB.

Bmopoiu sman:

HccnenoBanue cXoIMMOCTH CTENIEHHBIX psA0B. Pasnoxkenne QyHKIUI B CTETIEHHbIE

PAIBIL.
PacueTrHo-rpadpuyeckasi padora Ne 6 no nudgepeHunaIbHLIM YPABHEHUSIM.

Kpatkoe copepxanue pacueTHO-Tpaduueckoil padboThI:
Mertonsl pemiennii qudpepeHnnanbHbIX YpaBHEHUH Pa3IMyHOro TUIIA.

O1ieHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIS YCHEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCH M 3ajaHusi B ¢opMe OJIAaHKOBOT'O TECTUPOBAHMS IS KOHTPOJIS
OCBOEHUS 00YUYaIOIMMUCS Pa3IeI0B TUCHUIUIUHEI, Tpuem PI'P.

OOpa3siel TeCTOBBIX 3aaanuid, 3aganuii PI'P, KOHTpONIhHBIX BOMIPOCOB M 3aj11a-
HUUW TSI TPOBEICHUS TEKYIIET0 KOHTPOJISI, SK3aMEHAIIMOHHBIX OUJIETOB IPUBE/ICHBI B
[Tpunoxenuu 2.

6.1. ®OHI OLIEHOYHBIX CPEJACTB IJISl MPOBEJICHUA NMPOMEKYTOYHO I
aTTecTalMy 00yJyalumuxcs no Aucuunjanie «MarematTuka

6.1.1. Ilepeyenp KOMIETEHITNI C YKa3aHUEM ATAIOB UX (POPMUPOBAHUS B MPOIIECCE
OCBOEHHMS 00pa30BaTEIbLHON MPOTPAMMBI.
B pe3ynbpTaTe 0CBOCHUS TUCUUILTUHBI POPMUPYIOTCS CIEAYIONIME KOMIIETEHIIUN

Kon B pesyabTate ocBOeHHsI 00pa30BaTEeILHOM MPOrpaMMbl 00Y-
KoMmnereHuuu YAIONIUHCA T0JIKeH 00,1a1aTh
OIIK-2 CIIOCOOHOCTBIO BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH TPO-

10



IMpUBJICYL HUX

I PELIEHUs

MaTeMaTHYECKUN armapar

051eM, BO3HUKAIOMIMX B XOZA€ MPOo(hecCHOHATBLHOM AESITeNbHOCTH,
COOTBETCTBYIOIIUI

¢buznko-

B npornecce ocBoenust 00pazoBaTeNbHOM MPOrpaMMBbI JAHHBIE KOMIIETEHIINH, B
TOM YHCJIE UX OTIEJIbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOITAMHO B XOJE OCBOCHHUS
0oOy4aroUMMUCs TUCUUILIMH (MOAYJIEeH), TPAKTUK B COOTBETCTBUU C yU4E€OHBIM ILjia-
HOM M KaJIeHJIapHbIM rpadukoM y4eOHOro mpoiiecca.

6.1.2. Onucanue nmokaszarejeil 1 KpUuTepueB OLEHUBAHUA KOMIIeTEHIIMH,
(hopMupyeMBIX 10 HTOTaM OCBOCHH S IUCHUILIUHBI, ONMCAHMUE IIKAJ OLleHUBA-

HHUA

[Tokazarenem olleHMBaHMsI KOMIIETEHIMI Ha pa3IMYHBIX 3Tanax ux Gopmupo-
BaHUS SIBISIETCS JOCTHXKEHUE 00YYaIOIMMHUCS TUIAHUPYEMBIX Pe3yIbTaTOB 00yUYCHHUS
10 AUCLUILIVHE.

OIIK-2 cnnocoOHOCTH BBISIBUTH €CTECTBEHHOHAYYHYI) CYIIIHOCTH MPO00JieM, BOSHUKAKIIUX
B X0/1e MPO0(eCcCHOHATBHON AeITeJIbHOCTH, IPUBJICYb UX JJI PelleHUs COOTBETCTBYHOIINH
(pusuKo-MaTeMaTHYECKUN anmapar

Kpurepuu ouenuBanus

IToxka3arTeanb

2 3 4 5
3HATh: OOyuaromuiicss  aeMoH- | OOyuaromuiics sie- OOyuaromuiicst OO0yuaromumiics
OCHOBHEIE  3@- | CTPUPYET IIOJIHOE OTCYT- | MOHCTPHUPYET HEMOI- | JEMOHCTPUPYET JEMOHCTPHPY-
KOHBI ecTe- | CTBUE€ WM HEJOCTATOY- | HOE COOTBETCTBHUE JOCTATOYHO TJIYOOKHE | €T IOJIHOE CO-
CTBCHHOHay‘-I- HOC COOTBCTCTBHUC 3Ha- 3HaHI/II71 HporpaMMe: 3HAHUA OTBCTCTBHC
HBIX JUCIUIUIMH | HHH ~ KOHTPOJHMPYEMBIX | JIOMYCKAIOTCS OMINO- | KOHTPOJIUPYEMBIX 3HAHUU TIPO-
n METOoAbI all- paS,Z[eJ'IOB MAaTCMATUKUA. KH, HpOHBJISIGTCH HC- paS,Z[eJ'IOB JOUCIHUILIIN- rpaMMe JOnUC-
reOpel ¥ MaTe- | He CIOCOOCH apryMeHTH- | JOCTAaTOYHOE, 0- HBI, OTBEYAET Ha BCE | IMUIUIMHEI,
MATHUYECCKOI'O pOBaHHO n I10CJICa0Ba- BerHOCTHOG 3HAHUC BOHpOCbI, B TOM YHCJIC | JOTHUYHO U ap-
aHanm3a, (- | TeIBHO M3JaraTh MaTepU- | TECOPHH, CYyTH METO- JOTIOJTHATEbHBIE. B | rymMeHTHpO-
(bepeHuI/IanL- all, HeraBI/IJIBHO OTBCYa- | 10B. I[HH HOJIy‘-IeHI/IH TO XK€ BpCMSI HpI/I OT- | BAHHO OTBCYa-

HBIX YpaBHEHUI

€T Ha JAOIIOJIHHUTCIBHBIC
BOIIPOCHI WJIK  3aTpyH-
HACTCA C OTBETOM

HPaBHJIBHOTO OTBETA
TpeOyIoTCs yTOUHS-
IOIIIKE BOIIPOCHIL.

BETE JOIyCKAaeT HecCy-
LIECTBEHHBIE MOTpel-
HOCTH WJIM NaeT HEIO-
CTaTOYHO ITOJHEIC OT-
BETHI

€T Ha BCE BO-
MPOCHI, B TOM
YqpcIie JOMOI-
HUTEIILHBIE,
MOKAa3kIBAET
BBICOKUH ypO-
BEHb TEOPETH-
YeCKOl moAro-
TOBKH

yMeThb:
BBIIBUTH €CTC-
CTBCHHOHAYY-

HYIO CYIIHOCTh
npoOjeM, BO3-

OO0yuaromuiics ToKa3bl-
BaeT HEAOCTATOYHOE
YMEHHE MPUMEHSTH TE€O-
PUIO K PEIIeHUIO TIpe/ia-
racMbIX 3aJ1a4, TOMyCKaeT

OOyuaromuiics Jie-
MOHCTPHUPYET HEIOI-
HOE COOTBETCTBHE
CHEAYIOLIMX YMEHUM:
pellIeHue 3a1ad, yme-

OOyuaromuiics Jie-
MOHCTPHUPYET YaCTUY-
HOE COOTBETCTBHE
CHEAYIOLIMX YMEHUM:
MPUMEHSATh TEOPETHU-

OO0yuaromumiics
JEMOHCTPHPY-
€T YMEHHUE
HpI/IMeHﬂTB
TEOPHIO K pe-
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HUKAOIUX B
xone  mpodec-
CHUOHAJLHOU 1e-
SITEJIbBHOCTH,

OpuUBJI€Yb  HX
Ui pELICHHS
COOTBETCTBYIO-
mmii  (pU3HKo-
MaTemaTruye-

CKMM ammapar

rpyOBIe OIIMOKHU TIPH pe-
IICHUH 3a]1a4 UJIH BOOO-
IIe PEIICHHUs 3a]1a4 OT-
CYTCTBYIOT, HETIPABUIHHO
OTBEYAET Ha JOMOJHHU-
TeJIbHBIC BOMPOCHI, CBSI-
3aHHBIC C U3YYaBIIHMHUCS
B Kypce MaTeMaTH4eCKH-
MH METOJAaMHU U MOJEIs-
MU WM 3aTPYTHSIETCS C
OTBETOM

HUE TI0JIb30BaThCS
BEPOSITHOCTHO-
CTaTUCTUYECKUMU
MetoaMmu. B peme-
HUU 3a7]a4 MOTYT CO-
JepKaThCs TpyObIe
OIUOKH, MPOSIBIISCT-
Csl HEJIOCTAaTOYHOE
yMEHHE MPUMEHSTh
TEOPHIO K PEIICHUIO

MpeyiaraeMbIX 3a/1ad.

YECKHUE METOJIBI K pe-
IICHHUIO 337a4. Y Me-
HUST OCBOEHEBI, HO JI0-
MTyCKAIOTCSl HE3HAYH-
TeJIbHBIE OLINOKHU, He-
TOYHOCTH, 3aTpyIHE-
HUS TIPU PEIICHUHN 3a-
Ilad, He BIUIIONINE Ha
OOIIUH X0/ peIIeHUs

IICHUIO TPE/I-
JaraeMbIX 3a-
Jad, IPaBUIIb-
HO U IIOJIHO
CTPOHUTH pe-
IIICHUS 3a]1a4.
CBo0OomHO
onepupyeT
npuoOpeTeH-
HBIMH YMCHH-
SIMH, TIPUMEHSI-
€T UX B CUTYya-
LHMSX TTOBBI-
IIEHHOM CJIOXK-
HOCTH.

BJIAJIETh:
CIIOCOOHOCTBIO
BBISIBUTD €CTe-
CTBEHHOHAYY-
HYIO CYIIIHOCTh
npo0JiemM, BO3-
HUKAOIINX B
xoJie mpodec-
CHUOHAJIBLHOH fe-
SITCIILHOCTH,
MIPHUBJICYD MX
JUTS pETICHUS
COOTBETCTBYIO-
i pu3uKo-
MaTreMaThuye-
CKMM ammapar

OO6yuaromuiics He Biaje-
CT UJIX1 B COBepH_IeHHO
HEJOCTAaTOYHOM CTEIIEHU
BIIAJEET

HaBBIKAMU TIPUMEHEHUS
TEOPETUUECKOTO
amnmapara ¥ pa3JIM4HbIX
MATEMATUYCCKUX
METO/IOB K PEIICHHUIO
3a1a4

OO6yuaromuiics Bia-
JIeeT MaTeMaThuJe-
CKUMH METOJaMH B
HEIIOIHOM 00BEME,
JIOTTY CKAIOTCS 3HAYH-
TEJIbHBIC OIIMOKH,
TIPOSIBIISIETCST HEJIO-
CTATOYHOCTH BJIAJIC-
HHUS MaTEMaTHYSCKOM
TEXHHUKOMH, UCIIBITHI-
BaeT 3HAYMTEILHBIE
3aTpyIHEHUS TpU
MIPUMEHECHUH HaBBI-
KOB B HOBBIX CHTYa-
LMSX.

OOyuaromuiics ya-
CTUYHO BJIaJIceT MaTe-
MaTHYECKUMHU METO-
JIaMH, HaBBEIKH OCBOC-
HBI, HO JIOTTYCKaIOTCS
HE3HAYUTEIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS TIpU aHa-
JUTHYECKUX OTICPAIIH-
X, IEPEHOCE YMEHUN
Ha HOBBIC, HECTaH-
JApTHBIE CUTYAIIUH.

OO0yuaromumiics
B IIOJIHOM 00Bb-
eMe BIajeeT
MaTeMaThu4e-
CKHMH METO-
IlaMu, CBOOOI-
HO TIPUMEHSIET
MOJTyYEeHHBIC
HaBBIKU B CH-
Tyamusix mo-
BBIIIICHHOM
CJI0’KHOCTH.

[IIxana oueHnBaHus PE3YIbTATOB HpOM@)KYTO‘IHOﬁ arTeCTaliumu u ¢€ OIMCcaHue:

dopma IPOMEKYTOYHOM ATTECTALMM: IK3aMeEH.

[IpomexxyTouHas arrectanus oOydaromuxcs B (opme sk3ameHa MpOBOAUTCS
0 pe3yjibTaTaM BBINOJHEHUS BCEX BHUAOB y4eOHOM pabOThl, MPEILyCMOTPEHHBIX
y4eOHBIM IJIAHOM T10 JTAaHHOW JAMCIUIUIMHE, IPU 3TOM YUYHUTHIBAIOTCS PE3YJIbTaThl Te-
KYLLEro KOHTPOJIS YCIEBAEMOCTH B TeueHue ceMectpa. O1eHKa CTENEeHH JOCTHXKEHHUS
00yJaroIMMUCS TUTAHUPYEMBIX PE3yJIbTaTOB 00YYEHUS MO JUCITUTUTHHE MPOBOIUTCS
MpenojaBaresieM, BEAYIUM 3aHATUS 110 JUCHUILUIMHE METOJIOM SKCIEPTHOM OLICHKHU.
ITo uroram nmpoMe;KyTOYHOM aTTECTALUK MO AUCUHUILIMHE BBICTABISECTCS OIIEHKA «OT-
JUYHOY, «XOPOIIO», «YJIOBJICTBOPUTEIHHO» WU «HEYIOBJIETBOPUTEIIHHOY.

IIxana oueHuBaHuA

Onucanune
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OTIu4HO

BrinosiHeHs! Bce 00si3aTe/ibHbIEC YCJIOBUS MOATOTOB-
KM CTYJAeHTa K NPOMEKYTOYHON aTTecTaluM,
PEAYCMOTPEHHBIE TPOTrpaMMON JUCHUIUIMHBL CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI,
HABBIKOB TIOKAa3aTelisiM, NPHUBEACHHBIM B TaOJIMIAX,
OnepupyeT NpPUOOPETCHHBIMU 3HAHUAMHU, YMEHUSIMU,
HaBbIKAMU, MPUMEHSET UX B CUTYyalMSAX MOBBIIIEHHOU
cnoxxHoctH. [Ipu 3TOM MOTYT OBITH TOMYIIEHB HE3HA-
YUTEbHBIC OIIMOKH, HETOYHOCTH, 3aTPyIHCHUS TpU
MIEPEHOCE 3HAHWW M YMEHHMI Ha HOBBIE, HECTAHIAPT-
HbIE 33/1a4U.

Xopo1o

BrinosiHeHsl Bce 00s13aTe/ibHbIE YCJIOBUSA MOATOTOB-
KH CTYJAeHTa K TPOMEXKYTOYHOH AaTTeCTALMH,
MpEeAyCMOTPEHHBIE MPOrpaMMOid AUCHUILIUHBL. CTy-
JIEHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUI,
HABBIKOB TMOKa3aTelisiM, NpPHUBEACHHbIM B TaOJIMIIAX,
omnepupyeT NpUOOPETEeHHBIMU 3HAHUAMH, YMEHHUSIMH,
HaBbIKaMH. B TO ke BpeMs MpHu OTBETE JOIMYCKAaeT He-
CYILIECTBEHHbIE TTOTPEIIHOCTHU, 3aJ]a4l PEIIaeT ¢ He0-
YyeTamu, HE BIUSIONIMMH Ha OOIINI X0/ penieHusl.

Y 10BIETBOPUTEIILHO

BrinosHeHsl Bce 00s13aTeJIbHbIE YCJIOBHUS MOJATOTOB-
KH CTylIeHTa K IIPOMEeXYTOYHOH aTTecTaluHu,
OpeayCMOTPEHHbIE MpOorpaMMol AuCUUIUIMHBL. CTy-
JCHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHHM, YMEHHIA,
HAaBBIKOB TI0Ka3aTeNsIM, IMpPHUBEIEHHBIM B TaOIMLAX,
onepupyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBblkaMu. Ho moka3piBaeT HeriyOOKue 3HaHUs, MpU
OTBETE HE JOMyCKaeT rpyObIX OMMOOK WM MPOTHBO-
peunii, oAHaKO B (HOPMYIHPOBAHUH OTBETA OTCYT-
CTBYET JIOJDKHAsI CBSI3b MEXKIY aHAJIM30M, apryMeHTa-
Ueil U BBIBOJAAMH, B PEIICHUU 3a7a4 MOTYT COJIEp-
&KaTbCsl TpyOble OmMOKU. J[1s momydeHus: mpaBUIbHO-
ro OTBEeTa TPeOYIOTCS YTOUHSIOIINE BOIPOCHI.

HeynosnersopurenbsHo

He BbinonHEeHbI 00s13aTe/ibHbIE YCJIOBUS MOATOTOB-
KH CTyJAeHTa K [POMEXKYTOYHOH AaTTeCTALMH,
MPEIyCMOTPEHHBIE TporpaMMon aucuuiuiniel, WMJIN
CTYJEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBHUE 3HA-
HUW, YMCHWI, HABHIKOB TPHUBEJACHHBIM B TaOJIHIAX,
JOMYCKAIOTCA 3HAUUTEIbHBIE OIIMOKH, TMPOSBISETCA
OTCYTCTBUE€ 3HAHUW, YMEHHI, HABBIKOB MO DALY MOKa-
3aTenei, CTYyIEHT UCIBITHIBAET 3HAUYUTEIIbHBIE 3aTPY/I-
HEHHUSI IPYU ONIEPUPOBAHUY 3HAHUSIMUA U YMEHHSIMU.
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@oHAbI OLIEHOYHBIX CPEICTB NMpPeACTaBJIeHbl B NMPUWJIOKEHHH 2 K padoueii
nporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOpMAITMOHHOE 0OecneuyeHre JUCHUIINHbBI
a) OCHOBHAas JIMTepaTypa:

1. Kyapssues JI.JI. Kpatkuii kypc Mmarematudeckoro ananuza. T.1. Jluddepenun-
aTbHOE M MHTErPAJIbHOE MCUMUCICHHS (YHKIUH OJHOW IMepeMeHHOUH. Psibl:
VY4ebuuk [DnekTpoHHBINA pecypc]: yued. - DnekTpoH. aaH. - MockBa: dusmar-
mut, 2015. - 444 c. [Pexxum noctymna: URL: https://e.lanbook.com/book/71994 -
3ari. ¢ sKpaHa. |

2. 3yokoB B.I'., JIaxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymkapp
E.A. Kypc matematuku ajsi TEXHHUYECKUX BBICHIMX yueOHBIX 3aBefeHHil. M.:
MI'1Y, 2012. 400 »k3. https://e.lanbook.com/

AOMOJHUTEIbHAS JIUTEepaTypa:

1. IMuckynoB H. C. Juddepennmanbnoe U UHTErpaibHOE UCUUCIEHUS IS BTY-
30B. B 2-x Tomax. M.: MuTerpan - [Ipecc, 2009. 180 sk3.

2. Munocnes B.b., Mapteinenko A.U., Jlsxoeckuit B.A., 3yokoB B.I'. Kypc
BBICIIIENl MaTeMaTHKH: Y4yeOHoe mocobOue. Yacte 1.M.: MI'MY, 2007; Yacth
2.M.: MI'MY, 2007. UYacte 3. M.:. MINY, 2011. 400 »5k3.
https://e.lanbook.com/

3. Kypc nekumii mo JuHEHHON anreOpe W aHATIMTHYECKOW T'€OMETpUU: yuyeOHOe
nocobue. // Kynpsisues b.1O., Matam B.U., [Tokasees B.B., Uepkecosa I'.B..
M.: MI'TY «MAMM», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkTpoHHBIN pecypc.

4. Marematuueckuii aHanus. Teopus npenenoB u audepeHuanIbHOe UCUUCTe-
HUE: OCHOBHBIE TMOJIOKEHUSI TEOPUHU, METOJAMYECKHE YKa3aHWs U BapUAHTHI
pacuetHo-Tpaduyeckux padot / boxynoB M.A., bopoauna C.U., KopoTkoBa
HH., TkaueHko O.N. M.: MI'TY «MAMI», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHBIN pecypc.

5. boaynoB I.M., Kuiiko JI.K., ITlyctoBoiitoB H.H., Tkauenko O.N. Psanpl. Die-
MeHThI Teopun. Bapuantel PI'P. Metonnueckue yka3aHus 1Jisl CTYIEHTOB IEp-
BOT0 Kypca Bcex criennanbHocTeil. MI'TY « MAMWM», kad. «Bpiciias matema-
tukay, 2010. — 101 c. [http://lib.mami.ru/lib/content/elektronnyy-katalog.
DneKTpOHHBIN pecypc. |

6. Koran E.A. OObikHOBeHHBIE AU(dEepeHIInaTbHbIE YPABHEHUS U OTIEPALIMOHHOE
UCUHCIIeHHe. YdeOHoe mocobue mo nucnuruinae «Maremartukay s CTyIeH-
TOB Bcex cnenuanbHocten. M. 2006. 693 3k3.

B) MporpaMMHoe o0ecrieueHue U HHTePHeT-pecypcehl:

[IporpammHoe obecrieueHue He MperyCMOTPEHO.
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HNHTEepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJUYECKHE MAaTepHalIbl B JJICK-
TPOHHOM BHJI€, TMpEJCTaBlIeHHbIE Ha caiiTe mospolytech.ru B pasmene: «l{entp ma-
TeMaTU4eCcKoro oopazoBanus» (http.//mospolytech.ru/index.php?id=4486);

BapuaHTbhl KOHTPONBHBIX 3aJaHUM MO AUCLMIUIMHE MNPEACTABICHBI HA CalTax:
http.//i-exam.ru, http:// fepo.ru.

[Tone3nsie yueOHO-METOMMUECKHE W WH(POPMAIMOHHBIE MaTepUalbl MPEICTaB-
JICHBI Ha calTax:

http.//exponenta.ru,

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

[lepeuenbp pecypcoB HHDOPMAIMOHHO-TEIEKOMMYHHUKAIMOHHON ceTu «MH-
TEPHET» ISl OCBOCHUS JTUCIUIUIUHBI;
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHTepHeT-pecypchl BKIIIOYAIOT Y4eOHO-METOAMYECKUE MaTepralibl, IPEeACTaB-
JIEHHBIE Ha CalTe JJIEKTPOHHO-OMOIMOTeuHOW cucTemMbl WM3matenpctBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests higher math.html TecTsl 10 BBICIIIEH MaTEMAaTHKE.

8. MaTepuajbHO-TeXHHYECKOE o0ecrnevyeHne TUCIUIINHBI

MarepuanbHO — TexHUYecKass 0a3a YHHUBEpCHUTETa 00ECIeUMBACT MPOBEICHUE BCEX
BUJIOB 3aHATUI, TPEITyCMOTPEHHBIX y4€OHBIM IUIAHOM M COOTBETCTBYET JCHCTBYIO-
MM CaHUTAPHBIM M TPOTHUBOTIOKAPHBIM MPAaBUIIAM H HOPMaM.

Jl1ist TpoBeieHUs] YUeOHBIX 3aHSATHI UCTIOJIB3YIOTCS:

- JEKIMOHHBIE ayTUTOPUH U ayJIUTOPUH JJISi IPOBEACHUS MPAKTUYSCKUX 3aHITHH, B
TOM YHCJIE, OCHAIIICHHBIE MYJIbTUMEUIHBIM 000PYOBaHUEM [IJIsl IPOBECHUS Ay 1~
TOPHBIX 3aHATUH (IPOEKTOP, HOYTOYK, MUKPOGOH U T.1.);

- n7ist paboThI CO CHEIUATU3UPOBAHHBIM MMPOTPAMMHBIM 00€CTIeYeHHEM BO BpeMsI UH-
TEPAKTUBHBIX MPAKTUICCKUX 3aHATUNA WUMEIOTCS KOMITBIOTEPHBIE KJIACChl YHUBEPCH-
TeTa.

9. MeToanyecKue peKOMEHAAIUM I CAMOCTOSATEJIbHOM padoThl CTY/ICHTOB
Pa3zpnen: 3seMeHTBHI JIMHEHOM aJredpbl

Martpuusl 1 onpeaeauread. [Ipexne Bcero, CTyaeHT JOJDKEH MTOHATH, YTO
MaTpHUlla — 3TO TabIuia Yucen (MpUIeM 3Ta TaOIHIIa MOXKET UMETh OJJUHAKOBOE YHC-
JIO CTPOK U CTOJIOIIOB, @ MOXKET OBITh U MPSAMOYTOJIBHOI), @ ONpeIeIUTENb- 3TO YUC-
J10, 3alMCHIBAEMOE B BUJI€ KBAJIPATHOW TAOJIUIIbI, TO €CTh ONPEICTUTENH CYIECTBY-
IOT TOJIBKO Yy KBaJIpaTHBIX MAaTPHII.

Cnenyet oOpaTuTh 0co00€ BHUMAHUE Ha ONEPAIMI0 YMHOXEHHUS TPSIMOYTOJIb-
HbIX MaTPUL U MOHATh, KAKUM MOJIy4aeTCs MOPSAI0K MaTpUIbl — pousBeneHus. Oco-
OEHHOCTbh MATPHIl TAK}KE€ COCTOUT B TOM, YTO MPOU3BEJCHUE MATPUI] HE MEPECTAHO-
BOYHO, TO €CTh AB # BA.Cienyer 00s3aTeIbHO YOSIUTHCS B 3TOM, PEIIUB COOTBET-
CTBYIOIIIME 3aa9H.

BaxxupiM siBisieTcs moHsTHE 00paTHOM Marpuibl. Hajo 3HaTh ycroBue cyiie-
CTBOBaHHSA OOpaTHOW MATpULbI U aaropuTM ee noctpoenus. [locie ee BbIYMCICHUS
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1eJeco00pa3Ho JieJaTh MPOBEPKY MPABUIBLHOCTH PEILIEHUS, BBIIIOJHUB OIEPaIUIO
YMHOXEHUSI A™'A=E (IOJDKHA MOTYYUTHCS €IUHUYHAS MAaTPUILIA)

[Tpu n3ydyenun omnpenenuTenel HaAO Y€TKO YCBOUTH MOHSATUS MUHOpPa, aireo-
PanyeCcKoro JOIOJHEHUs, 3HAaTh MHOTOYMCIIEHHBIE CBOMCTBa omnpenenurens. Jlus
OCBOGHHUSI TE€XHHMKH BBIUMCIICHHUS OIpENeIuTeNeil I1enecoo0pa3Ho, BhIOpaB MpOU3-
BOJIbHBIM OINPEIEINUTENb BBILIE TPETHETO MOPSAKA, PACKPBITh €r0 Pa3Iu4YHBIMU CIIO-
co0amu, IPUMEHSS pa3oKEHUE U M0 CTpoKaM U 1o crosnduam. OO6paTuTe BHUMaHHE,
KaKue CTPOKH (CTONOIIbI) MPEANOUTUTEIbHEE BEIOUPATD JJIs1 PACKPBITHUS ONpeIeTuTe-
75, 4YTOOBI YIIPOCTUTH €r0 BbluKcieHrne. Oco6eHHO 3(PPEKTUBHO BHIYUCIEHHE OIpe-
JeUTeNIel ¢ TOMOILBI0 3JIEMEHTAPHBIX MPeoOpa3oBaHU, MPUBOASIIUX €ro K Tpe-
YTOJIbHOMY BH]Y.

[Ipy wm3yueHUM penieHud CHUCTEM JIMHEWHBIX aireOpandyeckux YypaBHEHUH
(CJIAY) oOpatuTe BHHUMaHHE, MPEXKIE BCErO0, Ha MOHITHE PEIICHUS CUCTEMBI U
YCJIOBUS CyLIECTBOBAHUS PEIICHUM B 3aBUCHMOCTH OT COOTHOLIEHHUS MEXKIY PaHTOM
MaTpHULbl, PAHTOM PAaCIIMPEHHOW MAaTpULbl CUCTEMBI M YHUCIOM HEU3BECTHBIX U
ypaBHeHuil. OOpaTuTe BHUMaHHE Ha ycloBUs npuMeHeHus ¢popmyn Kpamepa u me-
Toa 0OpaTHON MaTpullbl. BHUMaTensHO pazdepure mMpUMEphl PEIICHUs MTPOU3BOJIb-
HBIX CHCTEM JIMHEHHBIX areOpandeckux ypaBHeHUN metoaoM ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3pgen: DiieMeHTHI BEKTOPHOI aJiredpsbl

[Tpn u3ydyeHnn MaHHOW TEMBI OOpAaTUTE BHUMAHHUE HA JTMHEWHBIC OTEpaIui HaJl BEeK-
TOpaMU, Ha TIOHATHUS THHEWHON HE3aBUCUMOCTH U JTMHEHHON 3aBUCHUMOCTH BEKTOPOB,
Ha QyHIaMEHTAIbHOE MOHATHE 0a3nca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPO-
BaHHOTO 0a3urca), Ha pa3yioKeHHEe BEKTOpa Mo 0as3ucy.

3HaTh ompejeNieHUue, TeOMETPHUECKHE CBOWCTBA CKASIPHOTO, BEKTOPHOTO U
CMEIIaHHOTO TPOU3BEICHUS BEKTOPOB, (POPMYJIBI [IJISl X BBHIYHUCICHHS B BEKTOPHOU U
B KoopauHaTHOU (dopme. O0s13aTeTbHO 3HATH U YMETh MPOBEPITH YCIOBUSI OPTOTO-
HaJbHOCTH, KOJUTMHEAPHOCTH U KOMITJIAHAPHOCTH BEKTOPOB.

Pa3nei: 3j1eMeHTBI MATEMATHYECKOI0 aHAJIU3A

[Tpu m3ydenun nuddepeHIHanTbHOr0 UCUUCICHUS (QYHKIUU OAHON MEepeMeH-
HOI 00paTrTe BHUMaHWE Ha MOHATHE Mpefena GYHKIUU B TOYKE U METOJIbI €r0 BbI-
yuciieus. [Ipenen — o4HO U3 OCHOBHBIX NMOHATUN MATEMATHYECKOro aHaim3a. [lpu
BBIYMCIICHUH TIPEACIIOB (DYHKIIMH HAJI0, MPEXkKIEC BCETO, BBISICHUTH XapaKTep Heolpe-

0 o " o
JICJICHHOCTH (6,—,0-00,00—00,1 . UtoObl OBJaJETh TEXHUKOM pelieHus 3ajad Ha
Q0

BBIYHMCIICHHUE TIPEICNIOB, HAJO0 3HATH J[BA 3aMeUYaTeIbHBIX Mpeaesia, Ta0IuIly SKBUBA-
JICHTHBIX OECKOHEYHO MaJIbIX, MPaBWiIo JlomuTamns, pa3audHble MPUEeMbl PACKPBITHS
HEONPEICTICHHOCTEN B 3aBUCUMOCTH OT BUAAa (DYHKIIMM U PEIIUTh JOCTATOYHO OOJIb-
10€ KOJIMYECTBO 3a/1a4.

[Tpr w3yueHUM TeM, MOCBAINICHHBIX MPOU3BOAHONW M muddepeHnmnany QyHK-
IIUH, HAJJ0 OCMBICIIMTh UX T€OMETPUYECKHIA CMBICII, IOHUMATh Pa3Indre MEXIy HH-
MU (nuddepeHnnan - 3To riaaBHas JUHEWHAs 4acTh npupaiieHus GyHkiuu). TBepao
3HaTh (Kak TaOJuIly YMHOXXEeHHS) (opmyiibl nuddepeHnpoBaHus OCHOBHBIX 3Jie-
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MEHTapHBIX QyHKIMK U nipaBuia guddepeHmpoBanus (Bce, KOHEYHO, HO 0COOEHHO
npaBmio nudepeHupoBanHus CI0KHONU HYyHKIIUN).

OOpaTtuTe BHUMaHuE TaKke Ha 0COOCHHOCTH Au(depeHunpoBanus HyHKIUH,
3aJJaHHBIX B HESIBHOW (hopMe, mapaMeTpUUeCKd, Ha MPUEM JIOTapU(PMUIECKOrO IUd-
bepeHurpoBaHus.

CrnenyeT 4eTKo 3HaThb U YMETh MPUMEHSTh aJrOPUTM UCCIEIOBAHUS (PyHKIUN
U TIOCTPOCHHUs TpaUKOB: OINpeAeseHHEe TOYEK pas3pbiBa (M UX KIacCU(PHUKAIUIO),
acuMITOT rpaduKa (BepTHUKAIbHOW, HAKIOHHOM, TOPU30HTAIBHOM), HEOOXOJUMbIE U
JIOCTAaTOYHbIE YCJIOBHUS MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHUS JIOKAJIBHOTO HKC-
TpeMyMa, IPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH ()YHKIIMU M TOYEK Meperuoa.

Paznen: nupPepenuuanbHoe ucuucaeHue GQyHKUUN HECKOJIbKHUX NMEepeMEeHHbIX

[Ipy W3yueHuUM NAaHHOTO pasjesia 0OpaTuTe BHUMAHHWE HA TO, YTO (DYHKIIUS
IBYX MEPEMEHHBIX UMEET HATJISIHBIM F€OMETPUUYECKHUI CMBICI — 3TO OBEPXHOCTH B
TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMbIcIUTh MOHSTHS YaCTHBIX MPOU3BOIHBIX M MOJHOTO nuddepenima-
Ja 1 0COOEHHOCTb UX BBIYMCIICHUS, OBJIAJIETh TEXHUKON BBIYMCIICHUS! TPOU3BOIHBIX
OT CJIO)KHOM (PYHKIIMM HECKOJBKHMX MepeMeHHbIX. CieayeT oOpaTUTh BHUMaHUE Ha
TO, 4TO JJi1 QYHKIMU z = z(X,)) CMEIIaHHbIE YaCTHBIE MPOU3BOJHBIE BTOPOIrO IMO-

0%z B 0%z
Oxdy  Oyox

psiZKa paBHBI MEXIY COOOii: (teopema IlIBapua), TO €CTh HOPSAIOK

auddepeHInpOBaHMs HE UMEET 3HAUCHU .

Jnis GyHKIMM HECKOJIBKMX TEPEMEHHBIX CKOPOCTb W3MEHEHHs (YHKLIUU B
HPOU3BOJILHOM HAIPABICHUH XapaKTepU3yeTCs MPOU3BOJHON IO HANPABICHHUIO, a
HanOoJIbIIass CKOPOCTh M3MEHEHHs] PyHKUMU Oy/leT B HANpaBICHUU BEKTOpa Ipajiu-
enra. Ciemgyer oOpaTuTh B 3TOH TeMe BHMMaHUE HAa HEOOXOJMMOE M JOCTaTOYHOE
YCIIOBUS CYIIIECTBOBAHUS IKCTpeMyMa (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

Pa3znea: HHTETrpajJlbHO€ HCYUCICHHUE

B mHTEerpanbHOM MCUMCIEHMH pellaeTcs 3ajada, 0OpaTHOW TOW, KOTOpas pac-
cMaTpuBajiach B tuddepeHImanbHOM UCYUCICHIN HEO0OXOAMMO HAWTH JJIS JAHHOU
GyHKIUM f(x) Takylo (YHKIMIO, IPOU3BOJHAs OT KOTOPOH Oblia Obl paBHa 3ajaH-
HO. IHTerpupoBanue QyHKIMI — TOCTATOYHO CIOXKHBIN pa3/ien MaTeMaTUKH, OBJIa-
JE€Tb KOTOPbIM MOYHO TOJIBKO, €CJIM CTYJEHT «BO3bMET» JIOCTATOYHO OOJIBIIOE KO-
JIMYECTBO MHTETPAJIOB PA3HOIO THUIIA.

Hano tBepao 3HaTh TabnMily MHTErPajioB OT OCHOBHBIX 3JEMEHTAPHBIX
(GyHKIUI, OCHOBHBIE METO/IbI MHTETPUPOBAHUS (3aMEHAa NEPEMEHHOM, IMOJBEICHUE
noJ 3Hak quddepeHnmana, WHTErpUPOBaHUE IO YacTAM, MPUEMBbI BBIYMCIICHUS UH-
TErpajgoB OT palMOHAIbHBIX IPOOEH, OT pa3HOTO THIIA TPUTOHOMETPUYECKUX (PYHK-
Ui).

Hano ocMmbICIATE €IMHCTBO MOAX0Ja K IOCTPOCHUIO ONPENEIICHHBIX, KpaT-
HBIX, KPUBOJIMHEWHBIX, TOBEPXHOCTHBIX NHTErPAIOB — IOCTPOCHUE HEKOTOPOIl MHTE-
IPAJIBHOM CYMMBI M IPEIEIIBbHBIN MTEPEXO.
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3HaTh T€OMETPUUECKUN CMBICT M OCHOBHYIO ()OPMYJy BBIUYMCIICHUS OTpejie-
JICHHBIX UHTETpasioB — popmyny HetoTona — Jleitbuuna, reomerpudeckue u puszuye-
CKHE MPHUJIOKEHHUS OMPEEICHHBIX WHTErpajgoB, yMETh HAXOIUTH IUIOLIA/Ib MJIOCKON
burypsl, ATUHY KpUBOIl, 00b€M U IUIOIIA b IOBEPXHOCTH TEJ BPALICHHUS.

Pazgen: yucinoBbie 1 QyHKIMOHAIBbHBIE PAABI

[Tpu u3yyeHNH TaHHOW TEMBI, IPEXKIE BCETO, HAZO OCMBICIUTH MOHITHE CyM-
MbI OECKOHEUHOTO psAJa Kak Mpeesa Mmociae0BaTeIbHOCTH YaCTUYHBIX CYMM.

HeoOxoaumo cHavana HayuuThCs KJIacCU(UUMPOBATH PsAJibl IO THUIAM: YUCIIO-
BbI€ IOJIOKUTENbHBIE, 3HAKOIIEPEMEHHbIE, (DYHKLIMOHAJIBHBIE, CTEIIEHHbIE, TPUTOHO-
meTpudeckue psaasl Oypbe.  M3yunTh TEOpeTHUECKHE CBEIEHUS: TEOPEMBI CpaBHE-
HUS, HEOOXOAMMBIE U AOCTATOYHBIE NMPU3HAKA CXOJMMOCTH. 3HaThb U YMETh IIPUMeE-
HATh JOCTAaTOYHbIE MPU3HAKU CXOJUMOCTU IOJIOKUTEIbHBIX PSIOB: Ipu3Haku Jla-
nambepa, Komm, narerpansabsiil npu3Hak Komm.

Jlyis 3HaKOYepeAyomuXCcsl psA0B 00paTUTh BHUMAHHE Ha MOHSTHS aOCOIOT-
HOM M YCJIIOBHOM cXOAuMMOCTU. 3HaTh npu3Hak JleitOHuia u 0o0001IeHHbIE TPU3HAKH
Hamambepa u Kormm.

Jlyis creneHHBIX pAIOB 3HATH Teopemy AOens, omnpeeneHue UHTepBajia U pa-
Jyca CXOAUMOCTH, OOpaTUTh BHUMAHUE Ha TO, UTO TpeOyeTcs uccieoBaHue MmoBe-
JCHHs psfia B TPAaHUYHBIX TOYKAX MHTEpBajia cxoaumMocTtu. O0s13aTeNbHO 3HATH pas-
JIO)KEHUSI OCHOBHBIX JJIEMEHTapHbIX (PyHKUMHA B psabl Teitnopa m MakiaopeHa u
YCIIOBUE pa3yioKUMOCTH (pyHKLMU B psia Teitnopa.

Pa3nen: o0bikHOBeHHBbIE JU(pPepeHIInaATbHbIE YPABHEHHS

N3yuenne nudpepeHmanbHbpIX ypaBHEHUM UMEeT BaKHelIee 3HaYeHe B Ma-

TeMaTUYECKOU MOATrOTOBKE MHXKEeHepa. OOBsACHSIETCS 3TO TeM, uTo auddepeHnuaib-
HbIE YpaBHEHUS MPEACTABISIOT COO0N MaTeMaTHYECKHE MOJIEIN CaMbIX Pa3HO0Opas-
HBIX TPOIECCOB M SIBJICHUM, TAK KaK MX PEIICHUS MO3BOJISIIOT OMMUCATHh 3BOJIOLIMIO
M3y4aeMOro MpoLecca, XapakTep MPOUCXOIAIINX C MAaTEPUAIBHOM CUCTEMON H3Me-
HEHHI B 3aBUCUMOCTH OT [IE€PBOHAYAIILHOTO COCTOSIHUSI CUCTEMBI.
OTnuuurensHOe CBOMCTBO AU depeHITnaIbHbIX YPABHEHHN COCTOUT B TOM, YTO TIPH
WX WHTETPUPOBAHNN OOBIYHO MOTyYaeTCsl O€CUMCICHHOE MHOXKECTBO pereHuit. [
YpaBHEHUS MEPBOr0 MOPSAIKA 3TO MHOKECTBO OMHUCHIBAETCS OJHOW MPOU3BOJBLHOM
MOCTOSTHHOW. YUTOOBI BBIIETUTH W3 0€CKOHEUYHOTO MHOKECTBA PEIICHUN TO, KOTOPOE
OMHCHIBAET MUMEHHO JaHHBIN MPOIECC, HEOOXOAMMO 3aJaTh JOMOJHUTEIHHYIO HWH-
dbopmanuo, HanmpuMmep, 3HaTh HAYaJIbHOE COCTOSIHHE Mpoliecca. Takoe IOIMOIHH-
TEJIbHOE YCJIOBUE HA3bIBACTCSI HAYAJIbHBIM YCIIOBHUEM.

3agavya uHTerpupoBaHus AuddepeHIuaIbHOr0 YpaBHEHUS MEPBOTO MOpsIKa
COBMECTHO C HAyaJlbHbIM YCJOBHUEM HA3bIBAETCA HAYaJbHOW 3aJaueil Wiu 3ajadei
Koru.

Jns nuddepeHmanbHbIX YpaBHEHUN TEPBOrO MOPSIKA CIEAyEeT pa3indaTh
o011ee, 9acTHOE M 0C000€ PEIICHMS, a TAKKE OOIIHIA, YACTHBIM U OCOOBIN MHTETPAJIBI.

[Ipy nHTErpUpPOBaHNM YPABHEHHUM NIEPBOTO MOPSAIKA HAZIO MPEKIAE BCETO OIpe-
JEIUTh TUIN YPAaBHEHUS, a 3aTE€M YK€ MPUMEHHUTh TOT WJIM UHOU METOJ| PEIICHUS.
Hano o6s3aTensHO OCBOUTH MPOIEAYPY NMPUBEICHUS YPABHEHHS TIEPBOTO MOPSIKA K
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YPaBHEHHUIO C pa3AelIEHHbIMU IEPEMEHHBIMHU, TaK KaK MMEHHO TaKHE YpaBHEHMs
MO>KHO HETIOCPEICTBEHHO HHTETPUPOBATH.

Jna muddepeHnanbHbIX YpaBHEHUH N — TO MOpsiAKa 00sS3aTeabHO 3HATH IO-
cTaHOBKH 3a1auyu Ko, kpaeBoi 3aaun, 3aja4i Ha COOCTBEHHBIEC 3HAYCHUSI.

B teme, nocBsieHHON TMHEHHBIM AU(GepeHInaIbHbIM YPABHEHUSIM N — TO
MOpsAJKa, HAJI0 3HATh TEOPEMBI O CTPYKTYpE OOILEro peueHus: OAHOPOJHBIX U HEO-
HOPOJIHBIX YpPaBHEHH, TaK KaK OHU YKa3bIBaIOT IyTh MOCTPOCHUS OOIIETO PELICHHUS.
OOpaTuTh BHUMaHUE Ha TO, YTO PEIICHUE JIMHEHHBIX OJHOPOAHBIX AU PEepeHInab-
HBIX YPaBHEHUH N — IO MOPSAJKA C MOCTOSHHBIMU KOA(PPUIMEHTAMH HE TpeOyeT UH-
TErpUPOBAHUSA, & CBOJUTCS K UUCTO alredpandeckon npoliaemMe HaX0xkAEeHUs KOpHEH
COOTBETCTBYIOILIEIO XapaKTEPUCTUUECKOro ypaBHeHMs. Hano 3HaTh BHMJ YacTHBIX
pELIeHUH JIMHEHHBIX OJHOPOIHBIX NU(PepeHIalIbHbIX YPAaBHEHUN N — IO HOpsAKa
C TIOCTOSIHHBIMU KOA((UIIMEHTaMH B 3aBUCUMOCTH OT BUJa KOpPHEH XapaKTepucTHye-
CKOTO YpaBHEHHS.

Hano yetko yscCHUTH alnropuT™ MOCTPOEHUS YACTHBIX PEIICHUN JIMHENHBIX He-
OJTHOPOJHBIX TU(PEpEeHIIMATBHBIX YPAaBHCHUA METOJIOM Moadopa (METOI0M He-
onpeneaeHHbIX K03(PhUIMeHToB), 00paTB BHUMAaHUE HA TO, YTO B 3TOM CIIydae BUJ
YACTHBIX PELICHUN HEOJHOPOJHOTO YPaBHEHUS COOTBETCTBYET MO CTPYKTYpE 3aJlaH-
HOM ITPAaBOM YacCTH.

OTMeTUM B 3aKJIIOUYEHHUE, YTO YCHEIIHOEe U3yUeHUe NUCHUIUINHBI « MaTemaTu-
Ka», IpHoOpeTeHne HeOOXOIMMbIX KOMIIETEHLIUN, YMEHUI U HABBIKOB BJIaJICHUS Ma-
TEMaTUYECKUM annapaToM TpeOyeT OT CTYJEHTOB OOJBIION CaMOCTOATEIbHON pabo-
Tbl. OOpaTuTe BHUMAHKE, YTO KOJIMYECTBO YacOB, OTBOJAUMBIX HA CAMOCTOSITENIBbHYIO
paboTy B COOTBETCTBUM C YUEOHBIM IIJIAHOM, IPEBOCXOJUT YHUCIIO YACOB, OTBOAUMBIX
Ha BCE BUJIbI AYAUTOPHBIX 3aHITHH.

10. MeToguveckne peKOMEHAAMH IS NPenoaaBaTes

[Ipexxne Bcero, cneayeT 0OpaTUTh BHUMaHUE CTYJACHTOB Ha TO, YTO MpaKTUYeE-
CKHM BECh M3YYaeMbIil UMU MaTepHall SIBISIETCS JJI1 HUX HOBBIM, HE M3y4YaBIIUMCS B
nporpaMmMe cpeaHei mkosbsl. OIHAaKO OH HEe TpeOyeT KaKoH-Inbo creruanabHou (10-
MOJIHUTENBHOMN ) MOATOTOBKH U BIIOJHE MOXKET OBITh YCHEIIHO U3Y4Y€H, €CIU CTYCH-
Thl OyOyT MOCEHIaTh 3aHATHUS, CBOEBPEMEHHO BBINOJHATH JIOMAIHUE 3a/JaHUs U
M0JIb30BaThCA (IIPU HEOOXOAUMOCTH) CHUCTEMOM MJIAHOBBIX KOHCYJIbTALMNA B TEUCHHUE
Ka)XJ0ro cemecTpa. Bomenmmue B Kypc MaTeMaTHKHU PAa3Zenbl SBIIIOTCS Kilaccuye-
CKHMH, B TO K€ BpeMsl OHM IIPAKTUYECKH OPUEHTUPOBAHBI, TaK KaK UMEIOT IIUPOKOE
pacnpocTpaHEeHue JUIsl PELICHHs] PA3HOTO poJa 3ajady BHYTPU CAMOM MAaTEMaTHUKU U
NPUKIaAHBIX 3a7a4d. X ocBOE€HME MOMOXKET CTYJEHTaM JIOTUYECKH BEPHO, apryMeEH-
THPOBAaHO U SICHO CTPOMUTHh YCTHYK) M IIMCBMEHHYIO P€4b, YCIEIIHO NPHUMEHSITh
HAKOIUICHHBIE 3HAHUS B IPO(PECCUOHAIBHOM 1€ATEIBHOCTH.

Heobxoaumo ¢ caMoro Hauasa 3aHSITHI PeKOMEHI0BATh CTY/ICHTaM OCHOBHYIO
Y JONOJHUTENIBHYIO JUTEPATYPY, @ B KOHLE CEMECTpa J1aTh CIUCOK BOIPOCOB IS
MOJATOTOBKHU K 3K3aMEHY.

Ha nepBoM 3aHATHM TO JUCIHUIUIMHE 005A3aTE€IbHO MPOUH(OPMHUPOBATH CTY-
JCHTOB O BUAE U (HhopMe MPOMEKYTOUHOM aTTECTAllMd MO AUCIMIUIUHE, CPOKax e
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MpPOBEICHUS, YCIOBUAX AOMYCKa K MPOMEXKYTOYHOH aTTecTalluu, MPUMEHSIEMbIX BU-
Jax MPOMEKYTOUHOTO KOHTPOJIS.

CooOpaxkeHusi 1 PEeKOMEHJAINK, MPUBEJACHHbIE B M. 9 pabodeil mporpammbl
U1 CTYACHTOB, JOJDKHBI OBITH YETKO C(OPMYIMPOBAHBI U M3JI0KEHBI UMEHHO Ipe-
M0/IaBaTesieM Ha JIEKIUAX, MPAKTHUYECKUX 3aHATUSIX U KOHCYIbTaIHUIX.

W3noxxeHne TeopeTHYecKoro Marepuasia JJOJKHO COMPOBOXKAATHCS MILTIOCTpa-
TUBHBIMHU TMPUMEPaMH, THIATEIbHO OTOOPAHHBIMHU MPENOoAaBaTeeM TaK, YTOObI TeX-
HUYECKUE TPYAHOCTU U BBIKJIAJKH MPU PEIICHUH 337a4l HE OTBJIEKAIN OT TJIAaBHOTO:
OCMBICTICHHS HJIEM U CYTH INPHUMEHsSEeMbIX MeTonoB. Cienyer Bcerga yKasbIBaTb
HIpUMEpPbI MPAKTUYECKOTO MPUMEHEHHUSI PACCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUH U
dhopmy.

[IpakTuyeckue 3aHATHS AOJDKHBI OBITh OPraHM30BaHbI MIPEIOIaBaTeNIEM TaKUM
0o0pa3oM, YTOOBI OCTAaBajOCh BPEMsS Ha IMEPUOAUYECKOE BBITIOJHEHHUE CTYyIEHTaMU
HEOOJIBIION CaMOCTOSTENFHOM PabOThl B ayAUTOPUHU IS IIPOBEPKH YCBOCHHSI U3JIO-
’KEHHOT'O MaTepuasa.

[IpenogaBaTens, BeaylIMi MpaKTUYECKHE 3aHATHUS, JOJHKEH COTJIACOBBIBATH
y4e0HO — TeMaTUYEeCKHU TUIaH 3aHATHI C JEKTOPOM, HCIOIb30BaTh CAUHYIO CUCTEMY
0003HaYEHUH.

[IpenogaBatento crieayer MOOMBATHCA CHCTEMAaTUYECKOW HEMpPEpBIBHOM pado-
Thl CTYJICHTOB B TEUEHHUE CEMECTpa, HEOOXOAMMO BBISBIATH CHIIbHBIX CTYACHTOB H
NpUBJIEKaTh WX K HAy4yHOU padoTe, K y4acTUIO B Pa3HOTO pojJia OJIMMIIMAAAX U KOH-
Kypcax.

CTyaeHT MOJKEH OIyIIaTh 3aMHTEPECOBAHHOCTh NpenojaBaTesisi B JOCTHKE-
HUM KOHEYHOI'O pe3ysibTaTa: B MPUOOpeTeHHH OOy4aloIIMMUCS MPOYHBIX 3HAHUM,
YMEHUH U BJaJleHUs] HAKOIIJICHHOM MH(OopManueil ans pemeHus 3a1a4 B nmpogeccuo-
HaJIbHOW JESITeIbHOCTH.
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Ilpunoscenue 1

CTpyKTypa U coepxkaHue TUCUMILUINHBLI «MaTeMaTuKa»

«IIpoMblIILIIEeHHOE U TPAKIAHCKOE CTPOUTEIHCTBO»

HanpaBneHHe IIOATOTOBKH

08.03.01 «CTpouTeibCTBOY»
[Ipodwns moaroToBKH

KBanmuduxarms (CTerneHb) BbITYCKHUKA!

0akajaBp

ouHast (popma oOydyeHus

Buabl yueOHol padoTsl,

< . DopmbI
= z B BKINYAA CAMOCTOSTEILHYIO Buabl camocTosiTeIbHOM PadoThI aTTe-
Pasien § % § padoTy CTyIEeHTOB, CrynenrtoB -
= = U TPYA0EMKOCTH B Yacax
n/n © | ECS CP | KC
J | II/C | JIab C P K.P. | K.IL. | PI'P | Pegepar | K/p | O | 3
IlepBblii cemecTp
Beenenne. Pasnea 1. JiemeHTHI JHMHeH-
HOM ajredpsl .
Matpuupsl u onpenenureny. Onepanuu Haj
MarpuiiaMu. TpaHCIOHUpPOBaHHAs MaTpH- 6 +
1.1 | ma. Onpexnenurenu, UX CBOMCTBA U BBIUKC- 1 1 2 2
JICHUS.
Buioaua 3a0anuii PI'P Ne 1 no nuneiinou
U_GEKMOPHOU_ajicefpe u_aHaiumu4ecKoul
2eomempuu.
OOpaTHas MaTpulla U alrOpUTM €€ BbIYHC-
nenus. Panr marpunsl. IIpuBenenue mar-
pULBI K JAMAaroHaJdbHOMY WM Tparenue-
1.2 1 2 2 2
BUIHOMY Buay. MarpuuHas opma 3anucu 6
CUCTeMbl  JIMHEWHBIX  anreOpanvecKux
YPaBHECHHUH.




1.3

Pemenne cucrem JIMHEWHBIX YypaBHEHUHI
MeronoM Kpamepa, wmeTomom oOpaTHO#
Matpuibl, MerogoM ["aycca. Teopema Kpo-
Hekepa — Kanemnu. Pemienue mpowusBOib-
HBIX CUCTEM JIMHEHHBIX YPaBHEHUN METO-
noMm ["aycca.

1.4

Pa3pnen 2. DiieMeHTHI BeKTOPHOI ajreo-
pbl.

JInHenHbIe onepanuy Hal BEKTOPAMH, X
cBolicTBa. JInHEeHAas 3aBUCUMOCTE M HE3a-
BHCHMOCTb BEKTOPOB. baszuc cucrembl
BEKTOpOB. PasnoxkeHue BekTopa no 6asu-
cy.

CkansgpHoe, BEKTOPHOE U CMEIIAHHOE MPO-
W3BEJICHUSI BEKTOPOB, X CBOMCTBA.

1.5

Jluneitnpie mpoctpancTBa. baszuc. Co06-
CTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEK-
TOPbI MATPHIIBL.

CamocrositeibHass padora Ne 1 Ha ce-
MHHape

1.6

Pasnen 3. AHaauTH4YecKasi reoMeTpHs.
Cucrembl KoopauHaT. JlekapToOBbI MpsIMO-
YIOJIbHbIE KOOPAMHATHI Ha IIOCKOCTU U B
MIPOCTpaHCTBE. Pa3znuuHble TUIBI ypaBHE-
HUM TUIOCKOCTH U ITPSIMOU.

1.7

BriunciieHue paccToOSHUN MEXIy JIBYMS
TOYKaMHU, TOYKOM W NPSAMOH, TOYKOH U
IJIOCKOCTBIO. BbIUMCIEHHE YTIJIIOB MEXIy
JNBYMSI TPSMBIMHU, MPSMON U TJIOCKOCTBIO,
JBYMSI IIJIOCKOCTSIMHU.

1.8

Pa3nea 4. DjeMeHTbI MATEMATHYECKOI0
aHaJIN3a

UucnoBass mnocnenoBaTenbHOCTh. [Ipenen
YHCJIOBOH IOCJIENOBATEILHOCTH MW €ro
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cBoiictBa. @ynkums. Ilpemen ¢yHkuuu.
OcHOBHBIE T€OpEMBI 0 Ipeaenax QyHKINH.
IlepBbIil 1 BTOpOU 3amedarelslbHbIE Ipeje-
JIBL.

Boinaya 3aganuii PI'P Ne 2 nmo marema-
THYECKOMY aHAJIM3Y.

1.9

CpaBHeHHe OECKOHEYHO MallbIX U OECKO-
HEYHO OOJIbIINX BEIMYHH. DKBUBAICHTHBIC
0EeCKOHEUHO MaJible BEIMYUHBI. PackpeiTue
HEOIPEICICHHOCTEH Pa3INYHOTO THIIA

1.10

HenpepbiBHOCTh (YHKIMH B TOYKE U Ha
npoMexyTke, TOUkH pa3pbiBa QYHKLIHHU, HX
kinaccupukanus. ACUMITOTHI  Trpaduka
byHKIMH, WX Kilaccu(UKanus, YCIOBH
CYIIECTBOBAHHUS, METO/IbI HAXO0XKJICHHSL.

10

[IpousBognas ¢yHkuuu. ['eomerpudeckuit
U MEXaHUYECKHM CMBICH MPOU3BOIHOM.
[IpaBuna muddepernupoBanus 1 Gopmy-
JBI BBIYHCIICHHSI TMPOM3BOJHBIX. Tabmwia
MPOU3BOJIHBIX OCHOBHBIX 3JIEMEHTapHBIX

(bYHKIMH.

11

1.12

HNuddepennnman. IIpousBogusie u audde-
peHLMaNbl BBICIIUX MOpAAKOB. [Ipubnm-
JKEHHBIC BBIYMCIICHUS C TIOMOIIbI0 audde-
PEHITHAJIOB.

CamocrositesibHasi padora Ne2 Ha ceMu-
Hape

12

1.13

PackpeiTHe HeomnpeneneHHOCTe pa3nnuy-
Horo tumna. IIpasuno Jlonurana. ®opmyia
Teiinopa. Pa3nokeHusi OCHOBHBIX 3JIEMEH-
TapHbIX (YHKIMHA 10 Gopmyne Makmope-
Ha. [TpuGnnkeHHble BBIYMCICHHS C ITOMO-
b0 popmyiel Teiinopa.

13

1.14

OcHoBHBIE TeopeMbl U (hepeHITNaTBEHOTO

14
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ucuucieHusi. MOHOTOHHOCTh  (DYHKIIMH,
sKcTpeMyMbl HeoOxoanmele m goctatod-
HBIE YCJIOBHUSI MOHOTOHHOCTH, JOKaJIbHOTO
IKCTpeMyMa. lccrnenoBaHne BBIMTYKIOCTH
rpapuka ¢ynxmuu. Touku neperuda rpa-
¢dbuka GyHKIHH.

1.15

OOmast cxema uccienoBaHus (QYHKIMUA U
noctpoeHus ee rpaduka. CroiicTBa QyHK-
IIUH, HETPEePBIBHBIX HA oTpe3ke. Hanbob-
1iee ¥ HauMeHblIee 3HaYeHUs] PyHKIUU Ha
OTpE3KE.

CamocrositesbHasi pabora Ne3 Ha cemu-
Hape

15

1.16

Paznen 5. DyHKIUSA HECKOJIbKHUX Mepe-
MeHHbIX. [Ipenen u HenpepwsiBHOCTB. Oc-
HOBHBIE CBOMCTBA HEMPEPBHIBHBIX (PYHKITUH.
Yactueie mpousBonubie. [lomubrii audde-
pennman. [Ipow3BomHbIE CIOXHON (HYyHK-
LMY HECKOJIbKUX TEPEMEHHBIX.

Boiiaua 3aganuii PI'P Ne 3 no ¢pynkuu-
M _HECKOJIbKHX IepPeMeHHbIX

16

1.17

YacTHble Mpon3BOAHBIC U AU(HEPEHITHATIBI
BelcHIMX TnopsAnkoB. Teopema IllIBapna
[Ipon3BogHas Mo HanpaBiIeHUIO. [’ paTueHT.

17

1.18

Kacarenbnast k kpuBoil. KacarenbHas
IUIOCKOCTh U HOpPMallb K IOBEPXHOCTH.
®opmymna Teiinopa.

OKcTpeMyM (YHKLIMH HECKOJIBKHX Iepe-
MeHHbIX. HeoOxoaumple M J10CTaTOYHBIC
YCIIOBHSI 3KCTPEMYMaA.

18

q)OpM(l ammecmauuu

19-
21

Bcero yacoB no jucuumJInue

36

36
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B IIEPBOM ceMecTpe

108

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Paznen 6. UnTerpajbHoe HCUMC/IeHHE
[TepBoobOpasnas. HeompeneneHHblii uHTE-
rpajl ¥ €ro CBOMCTBA. Tabyinia HHTErpajoB
OT OCHOBHBIX DJIEMEHTapHBIX (QYHKIUII.
MeToa HEmocpeICTBEHHOTO0 HHTETPUpOBa-
HUsA.

Boeigaua 3aganuit PI'P Ne 4 no uHTe-
IPAIbHOMY HCYHCJICHHIO

2.2

NHTerpupoBanue ¢ MOMOIIBI 3aMEHBI I1e-
PEMEHHOMW, TMOJBEIECHUEM TMOJ 3HaK Jud-
depennnana. Meroa HHTETPUPOBAHUS TIO
4acTsM

23

HNHTerpupoBanne panuoHaIbHBIX IpoOei
WHTETPUPOBAHUE HEKOTOPBHIX BHUAOB UpPpa-
IUOHAIBHBIX U TPUTOHOMETPUYECKUX
(bYHKIMH.

24

3anaun, TpUBOJANINE K MOHATHIO ONpee-
JIEHHOTO WHTErpaia. YClOBUS HUHTETPUPY-
eMoctu. CBOWMCTBa OMNpPENEIEHHOTO HHTE-
rpana. CymiecTBoBaHHE MEpPBOOOPA3HOM
HernpepbiBHOU (yHKImH. Popmyna Hpro-
ToHa-JleitOHMIa. 3aMeHa MepeMeHHOH U
MHTErPUPOBAHUE T10 YAaCTSIM B OIpe/esieH-
HOM HMHTErpase
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2.5

[IpunoskeHus ONpeneIeHHOr0 UHTETpaia B
reOMETpUH U MeXaHUKe (BBIYUCIICHUE
IUIOIIAZIeH TUIOCKUX (UTYp, IUIMHBI KpH-
BOM, 00beMOB. HecoOCTBEHHBIE MHTETPAITBI
MIEPBOTO U BTOPOTO POJIia, UX CBOIMCTBA.
CamocrositesibHasi padora Ne 4 Ha ce-
MHHape

2.6

3ajgaud, NPUBOASIINE K MOHATUSIM Kpat-
HBIX UHTErpayioB. /[BOMHON U TPOHHON WH-
Terpajsbl, UX CBOMCTBA. BpruucieHnue nBou-
HBIX WHTETPajoB IMOBTOPHBIM HHTErPHUPO-
BaHueM. [IpuyoxkeHus: KpaTHBIX HHTErpa-
JIOB B TECOMETPHUH U MEXAHHKE.

2.7

Pazoen 7. «Hucnoevie u ynkyuonanino-
Hble paovty Yucnosvle psaovl. Cxooumocms
u cymma paoa. Heobxooumoe ycnosue cxo-
oumocmu. Jleticmeus ¢ paoamu. Ceoticmea
YUCNIOBLIX PA008. 3HAKONONLONCUMENbHBLE
paovl.  Tapmonuueckuii  psod. Ilpuznaxu
cpasHenusl

Buvioaua 3adanuii PI'P _Ne 5 no padam

2.8

Hccneoosanue cxooumocmu noaioxcumenv-
HbIX psdos. npusHaku [anambepa, Kowwu,
unmezpanvubli npuznax Kowu.

2.9

3naxouepeoyrowuecs paovl. Ilpuznax Jleti-
oHuya. Abconromuas u yCcl08HASL CXOOU-
MOCmMb  3HAKOnepemeHHvX psoos. (00600-
wennvie npuznaxu lanambepa u Kowu

2.10

Cmenennvle psovl u ux ceoticmea. Teopema
Abens. Humepsan u paouyc cxooumocmu.
Huppepenyuposanue u unmecpuposarue
cmenenHwvlx psioos. Psaowl Teiinopa u Max-
Jlopena.

10

2.11

Ycnosue paznoorcumocmu gpynkyuu 6 pso

11
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Tetinopa. Pasznodxcenue nekomopuix yHK-
yuti 6 psao Teunopa. Ilpumenenue cmenen-
HbIX PAO00E 8 NPUOTIUNCEHHBIX GbIUUCTICHUSX.
Camocmoamenvnaa pavoma Ne 5 na ce-
MUuHape no paoam

2.12

Paznen 8. O0bikHOBeHHbBIE nu(depeH-
HHMaJbHbIE YPABHEHHUSA

BBenenue. 3amaun, npuBoasmue K Aud-
(depeHIInaNbHBIM ~ yPaBHEHUSM  TIEPBOTO
nopsaka. OCHOBHbIE MOHATHS OOBIKHOBEH-
HBIX U epeHInanbHbIX ypaBHEHUN Tep-
Boro nopsiaka. I[locranoBka 3amaun Komm.
Teopema cyliecTBOBaHUS U €IMHCTBEHHO-
ctu peureHusi. O0miee U YaCcTHOE pelIeHus,
00K ¥ YaCTHBIA MHTETPAJIbI.

12

2.13

WNuTterpupoBanme i epeHIaTbHBIX
YPaBHEHUI TIEPBOTO TMOPSIKA PA3THUYHOTO
Tumna (ypaBHEHUS C pa3/IeJICHHBIMU U pa3-
JEJSIOIUMUCA TIEPEMEHHBIMHU, OJIHOPOI-
Hele, Jluneilineie  mauddepeHnnanTbHbIC
YpaBHEHUS [IEPBOIO MIOPAIKA.

Beigaua 3aganusa PI'P Ne 6 mo o0LIKHO-
BE€HHbIM M PepeHIHAIBHBIM ypaBHe-
HHUSAM.

13

2.14

Juddepennunanbapie ypaBHEHUS BBICIIMX
nopsiakoB. 3amaya Komm ans guddepen-
[IUAJILHOTO YPaBHEHUS BTOPOTO IOPSIKA.
KpaeBas 3amawa. JuddepenunanbHbie
ypaBHEHHSI, JOMYCKalolIee MOHMKEHUE T10-
psiIKa.

14

2.15

Jluneitapie omHOpOAHBIE AU(hEepeHIINATb-
HbIE YPaBHEHHUS 1 — Io nopsaka. Teopema o
CTPYKType OOIIEro pemieHuss TaKuX ypaB-
HeHuid. [loHsaTHe (QyHIaMEHTAILHOW CH-

15
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CTEMbI peLHCHI/II\/'I, €C TIIOCTPOCHUC JIA
YpaBHEHUU C MOCTOSHHBIMHU KO3 UITHCH-
TaMu. XapaKTepUCTHYECKOE YPaBHEHHE.

2.16

Jluneiinpie HeomHOpOaHBIE U dEepeHIn-
albHBIE YpPaBHEHHUs n — ro nopsuka. Teo-
pemMa o0 CTPYKType OOILIEro perieHus Takux
ypaBHeHHH. MeToa moadopa 4acTHOTO pe-
meHust (METo/I HeompeaeIeHHbIX K03 du-
I_[I/IGHTOB) AJId pa3JIMYHbIX CHCIHUAJIBHBIX
BUJOB NpaBOM YacTu. Meron Bapuanuu
MMPOU3BOJIbHBIX TOCTOSAHHBIX IJId YpaBHC-
HUI BTOPOTO MOPSIAKA.

16

2.17

KpaeBble 3amaun. 3ajgaum Ha COOCTBEH-
HbIE 3HAUEHUS.

CamocrositeibHass padora Ne 6 Ha ce-
MHUHape nmo Au(depeHUNATBLHBIM ypaB-
HEHUSAM

17

2.18

Cuctembl OOBIKHOBEHHBIX auddepeHi-
aNBbHBIX ypaBHeHHH. OCHOBHBIC TOHSATHUA.
HopMmanbenbie cuctemsl. Pemenue nuHen-
HBIX OJHOPOAHBIX M HEOJAHOPOIHBIX CH-
CTEM OOBIKHOBEHHBIX TU(D(PepeHIIHMATBHBIX
YpaBHEHHH C MOCTOSHHBIMU KO3((UIHECH-
TaMHu.

18

dopMma aTTecTaluu

19-
21

Bcero yacoB nmo fucuuIJInHe
BO BTOPOM ceMecTpe.

36

36

108

caM.

PTP pao.

Bcero yacoB nmo gucuuIInge
B NEePBOM U BTOPOM ceMecTpax.

72

72

216

6 cam
PI'P paod

28




[Ipunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICILIETO OBPA30OBAHMS POCCUIMCKOM OENEPAIINN
OEJEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJIEHVE BBICHIET'O OBPA30BAHV

«MOCKOBCKHWI NOJJUTEXHUUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

Hanpasnenue noaroToBku:
08.03.01 «<CTPOUTEJIBCTBO»

[Tpoduns moaAroToBKH
«IIpoMbIIILTIeHHOE U TPAKTAHCKOE CTPOUTEIHCTBOY»

KBanudukarus (cTeneHs) BBITYyCKHUKA:
bakauasp

®dopma 00ydeHUS: OUHAS

Kadenpa «Marematuxa»

®OH/I OHEHOYHBIX CPEACTB 110 AUCLHUIIJIMHE

MarteMaTuKa

Cocrag: 1. IlacmopT oHIa OIEHOYHBIX CPEICTB
2. Onucanue OUEHOYHBIX CPEJICTB:
- DK3aMeHALIMOHHBIE OMIIETHI
- Komrmutek el 3agaHuii 111 KOHTPOJIBHBIX paboT
- KommuiekT Bonpocos
- KoMmIimuiekT 3aganuii 1151 BBIIOJHEHUS
pacueTHO-rpaduyeckux padboT

CocraBuren:
J01L., K.(p.-m.H. Koran E.A.

Mockaa, 2021 rox
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NMOKA3ATEJIb YPOBHA C®OPMUPOBAHHOCTU KOMMNETEHLIUA

Taonuma 1

MaremaTnka

®I'OC BO 08.03.01 «CTpouTeabCcTBOY
[Tpoduns «IIpoMbILILLIEHHOE H TPAKIAHCKOE CTPOUTETHCTBOY

B nmporiecce ocBoeHMS JaHHOW TUCHUTIIMHBI CTYJAEHT (POPMHUPYET U AEMOHCTPUPYET CIACAYIOIIHE
o01menpogeccioHaJIbHbIe KOMIIETEHIIUN:

KOMIIETEHIIUHU IlepeyeHb KOMIIOHEHTOB TexHoJiorust dopmMma oue- Crenenu ypoBHeii ocBoe-
dopmupoBanus HOYHOT'0 HHUSI KOMIIETeH M i
KOMIIETEeHIH A cpeacrpa**
NHIEKC | @OPMYJIMPOBKA
OIIK-2 CIIOCOOHOCTh Bbl- | 3HATH: JIEKLHUs, CAMOCTOSI- YO Ba3zoBblii ypoBeHb
SBUTh €CTECTBEHHO- | OCHOBHBIE 3aKOHBI €CTECTBEHHOHA- | TelbHas pabota, ce- | PI'P -BJIaJIe€T HaBbIKaMU PabOTHI C
HAayYHYIO CYIIHOCTL | YUHBIX AUCHHUIUIMH U MCTOJbL aJII‘66- MHHAPCKUC 3aHATUA T OCHOBHBIMU INIOHATUAMU U MEC-
mpoOiieM, BO3HUKA- | ppl M MaTeMaTUYECKOro aHalu3a, KP TO/IaMU MaTEeMaTHKH B PaMKax
IOUMX B XoAe Mpo- | AuddepeHnnanbHbIX ypaBHEHUH Ob JUACHUTUINHEIL,

dbeccuoHampHON Jes-
TEIbHOCTH, MPHUBJICYD
UX ISl pELIEHUsl CO-
OTBETCTBYIOUIMHA (PH-
3UKO-

MaTeMaTHUYEeCKHI arl-
napar

yMeTh:
BBIABUTDH CCTCCTBCHHOHAYYHYIO
CYIIHOCTh MPOOJIEM, BO3HUKAIONIHX B
X0Jie TPOPECCUOHATLHOU JIeATENb-
HOCTH, TMpPUBJICYb HX Ui PCIICHHUS

COOTBETCTBYIOINN ¢buzuko-
MaTeMaTUYECKUU anmapar

BJa/IeTh:

CIOCOOHOCTBIO BBIIBUTh €CTECTBEH-
HOHAy4YHYI0O CYIIHOCTb THpoOieM,

BO3HHUKAOIIMX B XO0A€¢ MpodeccHo-
HaJIbHOU ACATCIIbHOCTH, IIPUBJICYDb UX
TSl peIICHHUsI COOTBETCTBYIOLIHIA (H-
3MKO-MaTeMaTHUECKU anmapar

IloBBbINIEHHBIN YPOBEHD
-CBOOOJTHO BIIaJIe€T MaTema-
TUYECKUM armaparoMm, a Takx-
KE Pa3sTUIHBIMU CIOCOOAMHU
coopa, 00pabOTKH W TIpUMeE-
HEHUsT HOBOW MaTreMaruye-
cKoW wmH(pOpMAIIU

**_ CokpatieHust opM OIEHOYHBIX CPENICTB CM. B TipriioxeHun 2 k PI1.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE

MareMaTuKa
Tabnuna 2
Haumenosanue [IpencraBnenue one-
No Kpartkast xapakTepucTuka OlieHOYHOTO
L/ | OUEHOUHOro cpen- cpejicTBa HOYHOTO CpPEJICTBA B
CTBa POC
KonTtposbnas (ca- CpencTBo NMpoBEpKU YMEHUN NPUMEHATh | KOMIUIEKT KOH-
MOCTOSITEJIbHAS) MOJIyYEHHbIC 3HAHUS JJIsl PEIICHUs 3aJad | TPOJIbHBIX 33a/laHUN
pabora ONpPEIEICHHOTO TUIIA N0 TEME WIM pa3fe- | [0 BapuaHTaM
(KP) 1y

2 | PacuerHo-
rpaduueckas pa-
6ota

(PT'P)

CpenctBo MpoOBEPKH YMEHHUI MPUMEHSTH
MOJIYUCHHBIC 3HAaHHA IO 3apaHCC OIpPCIaC-
JIEHHOW METOJMKE JUIsl pelleHusl 3aaad
WM 33JaHUA 1O MOAYJIIO WU JUCLH-
IUIMHE B L[EJIOM.

Kommiekt 3anmanuit
JUIA BBITIOJIHCHU A
pacyeTHo-

rpagudeckoit paboTbl

YcTHBIN onpoc

CpencTBO KOHTPOJISL, OPraHU30BaHHOE KaK
crenyanbHas Oecela  IMEIarorn4ecKoro
paboTHHKa ¢ OOy4aromMMcsi Ha TEMBI,

Bomnpocsl 1o

3 cobeceloBaHUE, | CBA3AHHBIC C M3Yy4aeMOM TUCIUILTHHOMN, TeMaMm/paszenam
(YO) paccuMTaHHOE Ha BBIACHEHHE 00bema JWCIUTUTHBI
3HaHUU O0y4Yaromerocst Mo onpeaeneHHo-
My pazzeny, Teme, npobieme u T.11.
CucreMa cTaHIApTU3UPOBAHHBIX 3aJaHUN,
4 Tect MO3BOJIAIOLIAS aBTOMAaTU3UPO- DOHJ TECTOBBIX
(T) BaTh IPOLIEAYPY M3MEPEHUS YPOBHS 3HA- 3a/1aHAI
HUH U yMEHUH 00y4aromerocs.
5 | Ox3ameHanmoHHble | CpeACTBO MPOBEPKU 3HAHWW, YMEHUM, | DK3aMEHAIIMOHHBIE
OMIIETHI HABBIKOB. MOXET BKIOYaTh KOMIUICKC | OWJIETHI.
(Ob) TEOPETUYECKUX BOMPOCOB, 3aaad, npaktu- | [llkana oneHuBaHus u

YEeCKUX 3aJaHuu.

npoueaypa IHpUMeEHe-
HUSL.

IIpomexyTounas arre-

crarus (ITA)

Dx3ameH (D)

1) yctho (Y)
2) mucbmenHo (I1)

OdopmiieHne U onUcaHHue OLEHOYHBIX CPEACTB

1. DK3aMeHaIMOHHbLIE OUJIETEI

1.1. Haznauenue: Mcnonp3ytoTces AJis MPOBEACHUS MPOMEKYTOYHOM aTTECTALMK IO TUCIUTIIINHE
"MaremaTnka'.
1.2. PernmameHT 3k3aMeHa: - BpeMsi Ha TOATOTOBKY T€3UCOB OTBETOB - 0 45 MUH.

- Cioco0 KOHTPOJISA: YCTHBIE OTBETHI.
1.3. [lIkama oriecHUBaHUA
"OTJMYHO'" - ecIH CTYACHT INIyOOKO M MPOYHO OCBOMJI BECh MaTepUal MPOrpaMMbl 0OyUYeHHUs, UC-
YEepIBIBAOIIIE, MTOCIEI0BATEILHO, TPAMOTHO M JIOTUYECKH CTPOWHO €ro M3JlaraeT, He 3aTpyIHSICTCS
C OTBETOM TPU M3MECHEHUHU 3aJlaHus, CBOOOJIHO CIPABISETCS C 33Ja4aMy U MPAKTUYSCKUMU 3a7a-
HUSMH, IPABWJIBHO 000CHOBBIBAET MPHUHSTHIC PEIICHUS.
"Xopomo'"- ecnu CTyAEHT TBEPAO 3HAET NPOrPAaMMHBIM MaTepuaj, IPaMOTHO U IO CYIIECTBY €r0
M3JIaraeT, He JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BIAJEET HEOOXOIUMBI-
MU YMEHUSMH Y HABBIKAMH NP BHIMIOTHCHUN TPAKTUYECKUX 3aJaHHH.



"¥Y10BJIETBOPUTEJIBHO'" - €CIM CTYJEHT OCBOMJI TOJBKO OCHOBHOM MaTepuai MporpaMMmbl, HO HE
3HAET OTIEJBHBIX TEM, JOIMYCKaeT HETOYHOCTH, HEIOCTAaTOYHO NpaBUIbHBIE (OPMYIHPOBKH,
HapylIaeT Mocjael0BaTeIbHOCTh M3JI0KEHHUSI MPOTPAaMMHOI0 MaTepHalia U UCHBITHIBAECT 3aTpyIHe-
HUS B BBIITOJIHCHUHU MTPAKTUYICCKUX SaHaHHﬁ.
"HeynoB1eTBOPUTEIBLHO' - €CJIM CTYJEHT HE 3HAET 3HAYUTEIHHON YaCTH MTPOTPAMMHOTO MaTepH-
aJia, JI0MyCKaeT cepbhE3Hble OMIMOKH, ¢ OOIBIIMMHU 3aTPYTHEHUSMH BBITOJIHACT MPAKTHUYECKUE 3a/1a-

HHUA.
Kaxnoe 3amanne sk3aMeHAIMOHHOTO OUIeTa OLleHUBAETCs OTAEIbHO. OOIIell OLEHKON ABIIA-

€TCs CpellHee 3HAUCHHE, OKPYTJIEHHOE JI0 11eJI0T0 3HAYCHUSI.

1.4. KoMIiekThl 5K3aMEHAIIMOHHBIX OMJIETOB BKIIFOYAET 1O KaKIOMY pasneny 25-30 Ouneros

(XpaHsATCA B ICHTPE MaTEeMAaTUYECKOTO 00Pa30BaHUs).
TunoBbie BADUAHTHI OWJIETOB NMPHJIATAIOTCS.

MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPASOBAHUS
POCCUICKOU ®EJEPALINU
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHUE BBICIIEI'O OFPA3OBAHUSA
«MOCKOBCKHH MNOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®dakynbTeT 6a30BBIX KOMITETEHITUH, Kadenpa MaTeMaTHKH
Jucrummnaa  «MaTteMaTtukay
Kypc 1, cemectp 1

AR S

VYTBep:keHO Ha 3aceqanuu Kadeapsl «Matematuka» « 28 » mas 2021 r., mpotokos Ne 1

3K3AMEHAHI/IOHHHI71 BUJIET Ne 2
Onpenenurenu U UX CBOMCTBA.
Uucnoas mocneaoBaTeIbHOCTh U €€ peed.

21
Haiitu yrom Mexmy Bektopamu a = (1,-2,-2) B b =(2,0,1).

1 2 -1 2
Pemnth MaTpuuHOE ypaBHEHUE XB= A, eciu A:( j B:( j

. . t 21
Haiitu npousBoaHyo QyHKIMH, 3aJaHHON TapaMETPUUECKU x = 5 VT
+t +t
o . Ax+5+2x
Haiitu npenen ¢pyHkunuum lim —————.
x>-1 x+1

Haiinure sKkcTpeMyMbl QYHKIMU — y = x* —2x%,

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

MHWHHCTEPCTBO HAVKH U BBICIIETO OBPASOBAHI
POCCUICKOU ®EJEPALINU
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUPEXJIEHUE BBICIIEI'O OFPA3OBAHUSA
«MOCKOBCKHH MNOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®dakynbTeT 6a30BBIX KOMITETEHITUH, Kadenpa MaTeMaTHKH
Jucrummnaa  «MaTteMatukay
Kypc 1, cemectp 1
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9K3AMEHAIIMOHHBIN BUJIET Ne 4

Jluneitnast komOuHaIus BeKTOpoB. basuc. KoopauHatel BekTopa.

. duddepennmpyemocts, ruddepennnan, reoMeTpudeckuii cMbIc quddepeHimrana.

X +2x, =-1

2x,—3x, =12°

4. Tlokasarp, 94TO BEKTOpHl m =(1,-1,2), 7 =(2,0,3), p=(-2,-1,1) 0Opa3yroT 6a3uC B MPOCTPAHCTBE.
2n-1 _A2n

N —

3. Pemmuthb cuctremy MeTo0M 0OpaTHON MaTPHIIBI {

5. BpluucauTh npenes nocie 0BaTebHOCTH  lim

N300 22n+1 +52n+2 :

6. Haiimure sKkcTpeMyM QYHKIHH y = v/x ++/6—x.
7. HaiiTi yacTHBIE MPOU3BOAHBIE BTOPOTO MOPAAKa GYHKIMH z = cos(x’ —2x)), yOeauThes, 4To
14

o
Zy, =2y,

VYTBep:xkIeHo Ha 3aceqanuu Kapeapsl «Matematuka» « 28 » mas 2021 r., mporokon Ne 10

3aB. kadenpoit I'.C. Xyxona / /
8.

MHWHHCTEPCTBO HAVKH U BBICIIETO OBPASOBAHI
POCCUICKOU ®EJEPALINU
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®dakynbTeT 6a30BBIX KOMITETEHITUH, Kadenpa MaTeMaTHKH
Jucuummmna  «MaremaTukay
Kypc 1, cemectp 2

IK3aMEeHALMOHHBIN onJtet Neo 1

[TepBooOpasnasi, HeompeAeNeHHbI HHTErpat. Tabaua OCHOBHBIX HHTETPAJIOB.

Jlunetinbie omHOpOHBIE MU depeHITnanbHbBIC YpaBHEHUS n-r0 nopsaka. OOmme cBOMCTBa pe-
mennii. [lonsiTue GyHIaMEHTATBHONW CHCTEMBI PEIICHHNA JIMHEHHBIX OAHOPOIHBIX AuddepeH-
LUAJIbHBIX YPABHEHUN

N —

. dx
3. Bbluucauths HeonpeaeIeHHbIN HHTETpal f ; .
5-x+/5—x

7.6
4. BBIYUCINTH ONIPEACIICHHBIN HHTETPA _[ 3sin” x cos xdx.
0

5. Pemmrts 3amauy Kommm: y'=2xe* +y, »(0)=0.

VYTBepxkIeHo Ha 3aceqanuu Kapeapsl «Matematuka» « 28 » mas 2021 r., mporokon Ne 10

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

KommnuiekTsl TeCcTOBBIX 3a1aHuil 1 KOHTPOabHBIX padoT (T, KP)

10 JTUCHUITJIINHE MareMaTHka
(HaMMEHOBaHUE JAHUCIMILTHHBI)

1-b1i1 cemecTp
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1. HaliTi 3HaueHUst MaTpUYHOIO MHOTOUIEHa F (A)

-1 0
f(x)z—x3 +2x° —x+3,A=( 3 2)

3 -1 7 2 4
-8 2 -6 -3 -I3
11 -3 13 5 17

2. Haiitu paHr MaTpuibl NpUBEIEHHEM K CTYIICHYaTOMY BUIY

1 2 1
3. BeruuciauTh onpeaenuTeNb MPUBEISHUEM K CTYTICHIaTOMY BHUITY 3 -5 3
2 7 -1
4. Haiitu Matpuny, oOpaTHyo AaHHOH (a). Pemmts MatpuuHoe ypaBHeHHE (0)
1 2 1
(@ |3 -5 3 (6) (1 _2JDX=£_2 3 SJ
-3 4 3 -1 0

2 7 -1

5. Pemuth cucteMy ypaBHEeHUH. YKa3arh 00Ilee U OJTHO YaCTHOE peLIeHuE (a).
Pemnte cuctemy ¢ momortisio o0paTHoi MaTpullsl u 1o popmyiam Kpamepa (0)

4x,+9x, —5x, —8x, =5 X +2x,+x,=5
(@) 93x, +7x, —2x;, —4x, =4 (6) <3x, —5x, +3x, =-7
2x,+5x, +x;+3x, =3 2x, +7x, —x; =13
1. Pacrucarh pasiokeHHe BEKTOpa X 110 BEKTOPAM p, g, r
x={5-12,1}, p=1{1,-3,0}, ¢=1{1,-11}, r={0,-1,2}
2. KonnuHeapHbl 11 BEKTOPbI 13 u c}?
a=1{2,0,1}, b={-2,3,1}, p=2a+2b, g=3a-2b

3. BBIUCIUTH III0MIa1b MapauieorpaMma, HOCTPOSHHOTO Ha BEKTOpax a U b « — yroia Mexuy

BEKTOPAaMH p U ¢

a=2p+q,b=p-3q, |p|=2,

1. YucioBas IOoCJICA0BaTCIbHOCTD. Hpeﬂen YHCIIOBOM IOCICa0BATCIbHOCTH. BeckoHeuHO Maibie U OECKO-

HEYHO OOJIbIINE IOoCJIEA0OBATCIIBHOCTH. Yucio e.

2. tox?
Haiiti ipousBoHyt0 GyHKIHH Y = —
T +5

3. JlaHbl BEKTOPBI d = (2;3),5 = (1;—3),5 = (—1;3) . IIpr KakOM 3HAYEHHH ( BEKTOPHI

—

p=d+ab, g =ad+2¢ KomIMHEapHBI.

1. Haiitu paccTosiHMe OT TOUKU M, 10 IIIOCKOCTH (M M, M, ):
M, (-9;10;2), M,(0;7;-4), M, (4:8;,—1), M,(-2;1;3)

34



Lo |x+y+z-2=0
. Beimmucarbh kaHOHHYECKO€ ypaBHEHHE MPSIMOM:
x—y-=3z+6=0
x=2 y-3 z+1

1 -4

. Halit Touky nepeceueHus nNpsMON U INIOCKOCTH:

1 11

x-1_ 'y =z

nux+y+2z-9=0.

Haiftu TOuky F CHUMMETpUYHYIO TOYKe€ P OTHOCHUTEJIBHO HpPSIMOM [: P(O;—1;3) u

. Hammcare ypaBHEHHE IUIOCKOCTM « NPOXOZAIIEH 4Yepe3 TOUKy M, U NEepHeHAMKYIAPHO

mpsivoit (M M,): M(3;2;0), M,(41;5), M,(2;-1;4).
. HaliTn xocHHYC yrila MeXIy INIOCKOCTAMU ¢, U O, :
o, :3x-y+3=0, a,: x-2y+5z-10=0

—

2

(98]

. Haiitu npousBonuyto y!:

6) y=(x)

a) y=arctg’ In al
x+2

3
. x _
B) sin(x—2y)+—=7Tx r) x=e'cost, y=e' cost

. Hatitu lim (l— ! ]

| x  arctgx

2

1
. IIpoBecTu MoOIHOE UCCIIEIOBAHUE U TOCTPOUTDH ITpaduK f (x) =X +—
X

1. BbluucnuTth npenaesbl:

n+l n-1 .
BT g LI

n—»w 3’”2 + 5" x—0 1—¢"

3. Tim (1-3x)™"

x—+0

2. BeuncnuTh IpoOU3BOIHBIE:
cos 6x

1
= 7 2. y=arctg’ ———+sinln2x
Y 3sin(12x +1) yoaee

J1-2x2

1

2

3)

3

HaliTn yacTHBIE IPOM3BOIHBIE BTOPOTO NOPS/IKA, yOEIUTHCS, UTO Z;, = Z

x+4 2

9 y -
x+2 Nx+2
. Haiitn nnpenenst:

(2—11)2—(1+n)2 Jn+2-38n +3

2)lim

. IlocTpouts rpaduk: y =

lim
) ’“"""(1—%—11)2—(2—11)2 e Upn4+5+4n

7‘12
. (20 +3 .
lim| = 4) hmn(\/n2+1—n)
n—ol 2pn° 41 n—>0
0, x<-rx
. HccnenoBath Ha HENPEPBIBHOCTH M BBITIOJIHUTE YePTEK: ¥ =<8inx, — 7 <x <0
7, x>0

(I)yHKI.[I/II/I HECKOJBbKHX MEPEMEHHbIX

"
X

35



2 2
2oy? > 2y 5 X +3y 6
. - L) .

l.z=e¢ , 2.z=cos(x’ =2xy), 3.z=4y"-2x, 4 z=In(xy—x?),

Xy
z=ctg(2x+3y), 7. z=sin(x’y), 8. z= e’ o z=xcos’y, 10. z=yp’sin’x.
Haiitu rpaguent ¢pynkuuun z = f(x,y) BTOuke M (x,,V,)

2 4 2 2
L=l M46): 2 2= ya-n: 3. z=20, M,(2,-2);
Jx 4xy X
4. z=x>-3y’x, M,(3,2).
HccnenoBaTh Ha SKCTPEMYM (YHKIIHIO
l. z=x"—x+y"+2y, 2. z=2x"+xp—x+y°,
3. z=x"=2x+4y—-y°, 4, z=x>-3x+3y" +4y,
5. z=x"+y" +4xy.
2-0i1 cemecTp
HHurerpaJsl
BbIuucuTh HeomnpeaeJeHHbie HHTerPaJibl
1 jL 2.[x-27dx 3. [e*cosxdx 4. IL 5.[xcos3xdx
2(x +/x —6x+18
dx x—1 x+1 dx sin’ x
6. [ —— 7. [/——dx 8. [———dx 9. 10. dx
J..?(f2'|'6)€'|'5 J.'\/x+1+2 J..?(f2'|'3 J‘,\/l_xzarcsinx J.COSZ.)C

BquHCJII/ITb Oﬂpe[le.ﬂeHHble I/IHTeraJIbI
7.6

1
1. [ 3sin® xcosxdx 2. j 3.[(x=De'dx 4. j

0 0+/1+3x 0 \/7+lnx

6
S J——=
1

1+/3x-2

2 2 -4 V3 3
) Ltx dx 7. ILZ fﬂd 9. fx—dx 10. f\/4—x2dx
S arctgx 1(3x+5) 0 A1+ x2 0

Heco0cTBeHHBIC HHTETPAJIbI
1. YkaxuTe, Kakol U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISIETCS CXOIAITUMCS

T\/;dx, Tx’3dx, T\/x_sdx.

2. BeluncnuTh MHTErpall, yCTAHOBUTh €T0 CXOJUMOCTb MIIH PACXOAUMOCTh j
i

3. BeruMcauThs MHTErpasl, yCTAHOBUTD €r0 CXOAMMOCTh WIIM PACXOIUMOCTb jln xdx
1

a dx
4. BeIYHCITUTh HECOOCTBEHHBIH HMHTErpal [——, YCTAHOBHUTD €r0 CXOIMMOCTD HJIN

0VX
pPacxoauMoOCTb.
1
5 dx
5. BeuucIuTh HECOOCTBEHHBIH HUHTCIrpal _2 , YCTAHOBUTD €ro CXOAUMOCTb UJIHU
-1
PacXxoaMMOCTb.
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¢ dx

1. BbruuciauTh HECOOCTBEHHBIN HHTETPAIT —3 » YCTAHOBHTb €T0 CXOXMMOCTb HJTH

0
pacxoauMOCTb.
BouruncauTh 1BOMHbIEC HHTETPAJIbI

1. [[(x+5y)dxdy, D={(x,y)|0£x£1, 0<y<I}.
(D)

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

(D)

3. [[(x+y)dxdy, D —MHOXECTBO TOYEK MIOCKOCTH, OTPAHMYECHHOE JUHUAMH ) =X, ) =X".
(D)

4. [[4xydxdy, D — MHOX€CTBO TOUYEK MJIOCKOCTH, OTPAHUYEHHOE JIMHUSAMH
(D)

x=1, y=x, y=3x

5. [[(x* +y)dxdy, D — MHOXECTBO TOYEK IUIOCKOCTH, OTPAHUYEHHOE JTHHUAMH
(D)

y=x/2, y=2x, y=2/x (x>0).
BrlunciauTs ABOMHBIE MHTErPAIIBL, IEPEU K ITOSIPHBIM KOOPAXHATAM

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

2. [[Byx*+y* =2)dxdy, 20e D={(x,y):x"+y><4}.

(D)
N3MeHuTh NOpsIIOK UHTETPUPOBAHKS B JJBOMTHOM MHTETPAJIC

1x2 2 6-x 1 2-y
1. (j)g(xz +y¥)dxdy , 2. idxsz(x,y)dy, 3. gdy [ f(x,y)dx.

Vv
5. Haiitu 06bem Tela, moJrydeHHOTO BpalieHHeM BOKpYT ocu OY (Qurypsl, orpaHUYEeHHON JTUHU-
amu y=x>, y=1, x=0.
6. Haiitu o0beM Tena, MoJyuyeHHOTO BpalleHueM BOKpYT oc OX purypsl, orpaHiYeHHOMN JTUHUS-
Mu y=x>, y =x.

7. Haiiti nomass GUryphl, OrpaHUYEHHOM TIMHUAME Yy =X, y=—x+2

Pannl

HccnenoBaTth Ha CXOAMMOCTD PSIJIBI

1 2 0 j— 1 0 — o0 o0 "
1.Zsmzn, 5 Z1 2s1nn’ 3 % n-3 N Z_:an:lS ’ s zm(gj ’

n=l N n=l N +1 n=1n2+10, 5 n=l1

© 2" o 2n+1\" = 4n’ =3 = In*3n - 10
6. 35—, 7.2( j,&z N L LA T} S

n=l N =\ Sn+4 n=14n" +3 n=l N n=l(l’l+1)ln (l’l+1)
BBIACHUTB, CXOAUTCS JIK A0COJIOTHO, YCIOBHO WIH PACXOIMTCS P

- 1\l . 1\ o (_1\" o (_ n+l . 1\
B S NS SR T e

n=1{ 3 " n=1(6l’l+2) n=1 6" n=1  Sn n=1 3n2+1

5 (n+1)

o0 n n "
zD (2;1—1) '

3. Haiitu HHTCPBAJ CXOAUMOCTH psaaa U UCCIICAOBATL €TI0 MOBCACHNUEC HAa KOHIIAX MHTCPBAJIa
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= n (x)
CXOJIMMOCTHU > — .
nzll’l+1 2

. 1
4. Paznoxurts B psan Teiopa no crenensm x pyHknuo [ (x) = PRI UCIIONTB3Y ST
X" —5x+

TOTOBOE pa3IoKeHHeE.
5. Paznoxwurts B psan Teinopa no crenensm (x —z/2) pyaknuo  f(x)=cosx,

HCIIOJIB3YsI TOTOBOC PA3JIOKCHUC.

TecToBOE 3a1aHHE N0 00BLIKHOBEHHBIM JU((epeHINATBbHBIM YPABHEHUSIM

3AJJAHME 1.
YCTaHOBI/ITe COOTBECTCTBHC Me)KIIy HOMepOM y ABHCHUA U CI'0O TUIIOM
1) xy'+2y=x"sin2x 2) (1+yzsin2)5dx—2ycoszxdy:0

4
3) y'—%zzx\/; 4) pN3+2x7y =xy3+2)7 .

yYpaBHEHHE C pa3eAIOUMMUCS IEPEMEHHBIMH,
- nuHeiHoe auddepeHnnanbHoe ypaBHEHHE,

- ypaBHEHHE B MMOJHBIX AU depeHnnanax,

- ypaBHeHue bepHyn,

- ypaBHEHHE, IPUBOJAIIEECS K OTHOPOAHOMY.
3AJIAHHME 2.

Jlano ypaBHeHue mepBoro mopsamka (5xy° +x’)dx—(y° —5x’y)dy=0 B ¢opme, comepxamieit

mudepennmanel. [IpuBeaure ero K BUAy, pa3pelnieHHOMY OTHOCHTEIBHO POU3BOIHOM.
OTtBeT |
3AJIAHME 3.

Jlano nuddepenumansaoe ypapHenne ' =(2k+3)x*, Torma dymkims y=2x’ sBuseTcs ero

pelieHreM npu k, paBHOM:

| OTtBer ‘
3AJIAHHUE 4.

. dx
O6umii naTerpan audhepeHIManbHOTO ypaBHeHH  V dy = — HMMEET BUJ[
X

| OtBer | |
3AJIAHME 5.
VYKakuTe MHTETPaJbHYI0 KPUBYIO perieHus 3aaauu Komm ams 0ObIKHOBEHHOTO udQepeHImaib-
Horo ypaBuenus x)y' =y—1, y()=2.

yA

N T >

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

Jlano muddepeHnmanbHOe ypaBHEHHE BTOpOro mopsaaka " =x” +x. Torga obmiee pemeHue

ypaBHEHHS UMEET BUJ
BAPUAHTBI OTBETOB:
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1) y:Lx“+%)¢3+C1)6+C2 2) y=éx4+%x3+Clx+C2

3) y:2—14x4+%x3+C1x+C2 4) y:6x4+2x3+C1x.

3AJAHUE 7.
Pemrenue 3amaun Ko~ y" =2x+1, y(0)=%'(0)=0 UMEET BU/]I
BAPUAHTHI OTBETOB:

3 3 2 3 3
X

X 2 X X 2 X
D y="-+x> 2)y="-+"— 3)y="tx? 4)y="-——x
)y 3 )y 313 )y 6 )y 5
3AJIAHUE 8.

ano nuddepeHnmanLHoe ypaBHEHHE BTOPOro nopsaka 2xy"—y' =0, Torma ero odliee pereHne
p yp P P y =y p
HNMECT BU.
| Otser ‘ |
3AJAHUE 9.
aHo uddepeHIralIbHOE YpaBHEHHE BTOPOro nopsaaka y'ctgdx+4y' =0, Torma ero odbuee pe-
p yp p p ycig y p

IIEHUEe UMEET BUJL
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C ,cos4x+C,

3) y=C;sindx+C, 4) y=—C,sin4x+C,.
3AJIAHME 10.
KopHu XapaKTepicTHYecKOro ypaBHenus pasusl k) =ky =—1,  k;, =+2, Torma pynnamen-

TajJbHas CUCTEMa PEIICHUH JIMHESHHOTO OHOPOIHOTO TU((EePCHIMATEHOTO YPABHEHUS C MTOCTOSH-
HbIMH KOd(puninenTamu OyaeT UMETh BUJ

BAPUAHTBI OTBETOB:

D y=e', y,=e*, y,=coslx, y,=sin3x
2) ylze_xa yzze_zx, y3=€3x, y4=€_3x

3) yy=e*, y,=e*, yy=cosdx, y,=-sin3x

x 2x —-2x

4) yy=e ", y,=xe’, y;=e, y,=e
3AJIAHHUE 11.
KopHy XapakTepucTH4ECKOro ypaBHEHUs paBHbl k =k, =5, k;,=5%i. Torma obuiee perieHue

JMHEWHOTO OJHOPOAHOTO AU(PepeHINaTBHOTO YpaBHEHUS C TIOCTOSHHBIMU KO3 duImenTamu Oy-
JeT UMETh BUJI:

| OTtBeT ‘ |
3AJTAHHUE 12.
N3BectHa dyHmamMeHTaNbHAs CHCTEMa PEIICHUH OJHOPOAHOTO JUHEHHOTO au(depeHITnaIbHOTO

ypaBHenusi: y, =1, y,=x, y,=x". Toraa 4actHoe pellleHHE YpaBHEHHS, yIOBIECTBOPAIONIEE

HavaibHBIM ycroBusM  y(0) =2, y'(0)=-1,

y"(0)=-2, pasno:

BAPUAHTBI OTBETOB:
1) y=2+x-x> 2)y=2-x-2x" 3)y=2-x-x" 4) y=2-x-0,5x".
3AJIAHHME 13.

QOyukuus y=Ce” +C,xe" sABiseTcs OOIUM PELICHUEM JIHHEHHOIO OAHOPOJHOTO IudQepeHIu-
aIbHOTO YPaBHEHUS C IMOCTOSHHBIMH KO3 (GHUINEHTAMH, TOTJa €ro XapaKTepUCTUYECKOE ypaBHE-
HUE UMEET BUJ

BAPUAHTHI OTBETOB:
Dk*=1=0 2) k’—k=0 3) kK*+2k+1=0 4) k’-2k+1=0.
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3A/IAHME 14.
O6riiee pemienne quddepeHimansHoro ypapaenus 3" +4y'+3y =0 umeer B

| OtBer | |
3AIAHHE 15.
YacTHOMY  pEIICHHIO  JIMHEHMHOTO  HEOJHOPOAHOro  auddepeHnranbHOTO — ypaBHEHHUS
y"=3y'+2y=2x—1 10 BHIy €ro npaBoil YaCTH COOTBETCTBYET (YHKIIHS

BAPUAHTHI OTBETOB:
1) y,=Ax>+Bx 2) y,=Ax+B 3) y,=Ax 4) y,=Ax>+Bx+C. .

3AJIAHME 16.
JlaHo nuHEeHOe HeoJHOPOAHOE MU PEepeHIINATFHOE YPAaBHEHUE C TOCTOSIHHBIMH KO3 PHUIIHEHTaMU

2y"+y'+2y=xe"sin2x. 3ammcarh BHI YaCTHOTO PEIICHHS C HEOMPEICICHHBIMU KOA(DPUIHCH-
TaMH

| OtBer | |
3AJIAHME 17.
JlaHo nuHeHOe HeoJHOPOAHOE MU depeHIINaTFHOE YPAaBHEHUE C TOCTOSIHHBIMU KO3 PHUIIHEHTaMU
y'+4y=2ctg2x. B xakoM BHIE CileayeT MCKAaTh YaCTHOE PEIICHHE HEOTHOPOMIHOTO YPaBHCHHS

METOJIOM BapHAIlHK IPOU3BOJIBHBIX MIOCTOSHHBIX ?

| OtBer |
3AJAHMUE 18.
Pemenue kpaeBoit 3amaun )" =2x+1, 0<x<3, y0)=1, y(3)=9/2

HMEET BHU
3 2 3 2

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

3 2 3 2
x> x> 10 x> x° 10
=—+———x+1 4) y=—+—+—x+1.
Y 3 2 3 )Y 3 2 3
3AJJAHUE 19.
! — 3 ,
O6uiee penieHre cucTeMbl TP depeHIHaIbHBIX ypaBHEHHI {yl, &
V=20 -y,
UMEET BH]
BAPUAHTBI OTBETOB:
y, =Ce™ +Ce™, y,=Ce ™ +Ce™,
1 2
) V, = %Clezx —C,e™ ) V, = —%Cle"“ —~C,e™
y, =Cie™ +Ce™, y,=Ce ™ +C,e™,
3 4
) V, = %Clezx +Ce™ ) V, = —%Clezx +Ce™,

OneHKa «OTJIIMYHO» BBICTABIISIETCS CTYAEHTY 3a 90 — 100% npaBUIIbHBIX OTBETOB,
OLIEHKa «XOpOLIO» - 32 HE MeHee 75% NpaBUIbHBIX OTBETOB;

OLICHKA «YJIOBJIETBOPUTEILHO» - 32 HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OLIEHKA «HEYJIOBJIETBOPUTEILHOY - 3a MeHee 50 % IpaBUIbHBIX OTBETOB.
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A

9.

10.
1.
12.
13.
14.

15.

Kommuexkr Bonpocos (YO)
JIMHENWHAS 1 BEKTOPHASI AJITEBPA

Matpuupbl, TUIIBI MATPHLI.

Onepanuu ¢ MaTpuliaMy, UX CBOWCTBA.

YMHOK€eHUE NPAMOYTOJIHBIX MaTPHLL.

MarpuuHnasi popma 3arucH CUCTEMbI TMHEWHBIX aNreOpandecKux ypaBHECHHM.
Onpenenureny U UX CBOMCTBA.

[Tonsatue onpenenutens. MUHOPHI U anredpanyecKue JOMOTHEHHS.

CucTeMbl TMHEWHBIX alre0pandyecKux ypaBHEHHUHM, OCHOBHBIEC TOHITHS U ONPECICHHUS.
IIpaBuiio Kpamepa peleHus cucTeM JMHEMHBIX YpaBHEHUH.

OOparHast MmaTpuIila U €€ BRIYUCIICHHE. Y CJIOBUE CYIIECTBOBaHMS 0OpaTHON MAaTPHUIIHI.
Pemienue cuctem JTMHEHHBIX aareOpanuecKux ypaBHEHHH METOAOM OOpaTHON MaTPHIIBI.
Meron [Maycca penieHust CUCTEM JTMHEUHBIX YPaBHEHHUIA.

PemreHne npou3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeTo0M ['aycca.

Panr matpunel. Teopema Kponekepa — Kanesnmnu.

OnHOpOJHBIE CUCTEMBI JTUHENHBIX YpaBHEHUN. Kputepuil cyliecTBoBaHUs HETPUBHAIBHBIX pe-
HICHUH.

[TonsiTHE BEKTOpA U JIMHENHBIEC ONIEpalliy HaJ BEKTOPaMH, CBOMCTBA OIIEPALIAM.

16. JIuneiinass KOMOUHAIIMS BEKTOPOB.
17. JIuneliHas HE3aBUCUMOCTb U JIMHEHHAs 3aBUCUMOCTb F€OMETPUUYECKHX BEKTOpoB. Kputepuii

18.
19.
20.
21.

JIMHEWHOM 3aBUCUMOCTH.

[Tonsitre 6a3zuca. KoopauHaTel BEKTOpA.

OptoHopmupoBaHHBIN 0asuc. Pa3iokeHne BeKTOpa 1Mo BeKTopam Oaszuca.

YnopsaoueHHas TpoKa BEKTOPOB.

CkansipHO€, BEKTOPHOE M CMEIIaHHOE IIPOU3BEIEHHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3zuce.

22.YcioBus OpTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

23.
24.
25.

el S

1.

12.

JIuHeitHbIe TPOCTPAHCTBA.
Martpurnia nepexojia ot 6a3uca K 6a3ucy.
CobcTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUSI MATPHULIBI.

MATEMATHYECKHWI AHAJIA3

[TonsiTve nepeMeHHOM BEIMYUHBI U 00J1aCTH €€ U3MEHEHHUSI.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccuukanus GyHKINH.

OnpenenieHre 1 TUITBI YUCIOBOM MOCIEI0BaTEIbHOCTH.

[Ipenen ynciaoBOi MocieA0BaTENLHOCTH. ApHU(PMETHUECKHE ONEepalliy HaJl OCIEeI0BATEIbHO-
CTSIMHU.

VYcnoBus cyliecTBOBaHUSI KOHEYHOIO Mpefeia YUCI0BOW nocienoBareabHocTu (Teopemsl Ko-
i 1 BeliepmTpacca).

Bropoit 3aMeuaTenbHbIi Ipeaen.

[Tpenen ¢ynkuuu. Onpenenenus. ['eomerpuueckass UHTEpOpeTanusl MOHATUS Tpenena (QyHK-
uuu. CBoiicTBa MpeiesoB.

beckoneuno maibie, 6eCKOHEUHO O0bINe (PYHKITUH.

IlepBblii 3aMedaTenbHbIN IPeaedl.

. beckoHeuHO MaJible BEIUYHMHEI. DKBUBAJICHTHBIE OSCKOHEYHO MaJible M MX HMCIIOIL30BaHUE npu

BBIYUCJICHUHA NIPCICIIOB. Ta6JII/II_Ia SKBUBAJICHTHBIX 6€CKOH6‘-IHO MaJIbIX.

HenpepbIBHOCTh PYHKIIMM B TOYKE W Ha mpoMexyTke. OmHocTopoHHUe npenenbl. Kimaccudu-
Kallus TOYeK pa3phiBa rpaduka.

CroiicTBa GyHKIIHI, HETIPEPHIBHBIX Ha OTpe3ke (Teopemsbl Beliepmrpacca, bonbiiano — Komm).

41



13.

14.
15.

16.

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

23.
24.

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

A

= X

0

[IpowsBoanas. ['eomerpuueckuii u GU3MIECKU CMBICT Tpou3BOAHON. KacaTenbHas u HOpMaib
K IUIOCKOM KPHBOM.

Tabnuia npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHH.

CBs13b MEXY CYLIECTBOBAaHHEM ITPOU3BOAHON (PYHKIMHU B TOYKE U HEMPEPHIBHOCTHIO (DYHKIIUU
B TOM K€ TOUKE.

[IpousBoaHas cymMMbl, Mpou3BeaeHHs, YacTHOTrO. [Ipon3BoaHas cioxHOW M oOpaTHOM (hyHK-
1105058

[IpousBoaHas mapaMeTpHUECKH 3a1laHHON (PYHKLIUH.

[IpownsBoaHas GyHKIMH, 3aJaHHOW HESIBHO.

JuddepeHurpoBanue cI0kKHON MOKA3aTEIbHON (YHKIUH.

Hudbdepenmmpyemocts. Juddepenmnuan. ['eomerpuuecknii cmpica nuddepenimana.
[IpousBoanbie n aud depeHuanbl BHICIINX TOPSIKOB.

OcHoBHbIE Teopembl nuddepeHimanpHoro ucurciaeHus (reopema depma, reopema Porst, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuiio Jlonurans.

Mmuorounen Teitnopa u ero cBoiicrBa. ®opmyna Teinopa. Ocrarounsiit unen Gopmyinsr Teil-
nopa B popme Jlarpanxa u [leano.

AcumnToTsl rpaduka QyHKIHH.

OxctpemyM. Heobxoaumoe ycimoBue sKcTpeMyma.

JlocTaTouHbIE YCIOBUS IKCTPEMYMa.

Hoctarounoe ycioBue Bo3pactanus (yObiBaHUs ) (DYHKITHH.

Haubounbuiee u HauMeHbIee 3HaUCHUS (PYHKITMHM HA OTPE3Ke.

BoInmykiocTh, BOTHYTOCTb, TOUKa Meperuda. JloctaTouHoe yCIIOBUE BOTHYTOCTH (BBIITYKJIOCTH).
Heo6xoaumoe ycnoBue ToUkH neperuda. JlocraTounoe ycioBue neperuoda.

OO6m1as cxema MOCTPOCHUSI M KICCIIeIOBaHUs rpaduka (pyHKITHH.

OYHKIMHU HECKOJIbBKUX IEPEMEHHBIX

Omnpenenenre U TeOMETPUUYECKUI CMbICH (DYHKINU ABYX MEPEMEHHBIX.

Jluauun ypoBHS GYHKIMHU JIBYX MEPEMEHHBIX.

YacTHble MPOU3BOAHBIE PYHKIIMHA HECKOIBKUX NEPEMEHHBIX, UX T€OMETPUUECKUI CMBICIT
OyHKIMH HECKOIBKUX MMEPEMEHHBIX, TOHIATHE MOIHOTO nuddepenmana.
JuddepennmpoBanre CI0KHBIX QYHKIIUNA HECKOJIBKUX MTEPEMEHHBIX.

[Tpon3BoHBIEC BBICHIMX MOPSIKOB (PYHKIIMU HECKOJIIBKHX IepeMeHHBIX. CMeIaHHbIe TPOU3BO/I-
Hbele. Teopema IlIBapua.

[TpousBoaHast GyHKIIUN HECKOIBKHUX MEPEMEHHBIX 110 HATIPABIICHUIO.

[Ipon3BoHas IO HAITPABIICHUIO U TPAUEHT CKAJISPHOTO MOJIS.

DkcTpeMyM (PYHKIIMU HECKOJIBKUX MTEPEMEHHBIX.

. HeoOxonumoe 1 goctaTouyHOE yCIIOBUS IKCTpeMyMa (GYHKIIUH IBYX ITEPEMEHHBIX.

HUHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpasnas, HeonpeAeIeHHBIN HHTErpall. Tabirila OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEeHHON U HHTETPUPOBAHKE 110 YACTSIM B HEOIIPEIECIIEHHOM UHTErpase.
WuTerpupoBanne ¢ MOMOIIBIO MOABEACHUS MOJ1 3HaK nuddepeHiuana.

HHTerpupoBanue pairoHaIbHBIX Jpo0eit.

WNHTerpupoBanue no 4acTsM U 3aMEHA IEPEMEHHON B OIIPEIECICHHOM UHTETpase.
WuTerpupoBanne TpPUrOHOMETPUIECKUX (DYHKIIUN, OCHOBHBIC TTPHEMBI.

HNHTerpupoBanne uppanmoHaIbHBIX (QYHKITAH.

VYHuBepcanbHas TPUTOHOMETPHUUECKas OICTAHOBKA.

OmnpeneneHHbIN UHTETpal U ero cBoiicTBa. @opmyna Heiotona — JlelOuua.

[TpunoskeHus onpeeIeHHOTO HHTErpaja K PeIICHHIO TeOMETPUIECKIX U (U3MUYECKUX 3a/1a4.

42



11. Beruucnenue mioniagei ¢ mOMOIIbIO ONMPEICICHHOr0 HHTErpaa.

12. Beruncienye iomaan U JUTMHBI KPUBOM, 33JaHHON ypaBHEHUSAMH B ITapaMeTpHUYecKol hopme.

13. Beruucnenue mioniaau KpUBOJIMHEHHOTO CEKTOPA B MOJSPHBIX KOOPAMHATAX.

14. Beluucnenue miomajaeid B MPSMOYTOJbHBIX M TOJIPHBIX KOOpPJMHATAaX C IMOMOIIbIO OIpe-
JIEJICHHOTO MHTErpaa.

15. Beluucnenue AJIMHBI AYTH C IOMOIIBIO OMPEAEIEHHOI0 HHTErpalia.

16. Beruucnenue IuHbI JyTU KPUBOM, 3aJaHHON MTapaMeTPUUECKH.

17. Beruucnenne oobeMa Tella BpaleHus C MOMOIIBI0 ONPEISIICHHOTO MHTETpaa.

18. Beruucienue mioniaan NOBEPXHOCTH TeIa BPAILLICHHS.

19. HecoOCcTBEHHBIE UHTETPANIBI TIEPBOTO U BTOPOTO THIA. [IOHSITHS CXOTUMOCTH U PaCXOJUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOCTBEHHbIE HHTETPAJIBI OT PA3PHIBHBIX (DYHKIIUH.

KpaTHble uHTErpaibl

JIBOMIHOM MHTETpaJl, ONpENEIEHUE U CBOMCTBA.

[IpaBuiia BIYMCIIEHUS IBOMHOTO HHTETpaa.

3. Hexortopslie mpuiox)eHUs IBOWHOTO HHTErpaia (K BEIYUCICHHUIO TUIOIIA /e, 00beMOB, CTaTH-
YECKUX MOMEHTOB, MOMEHTOB UHEPLIMH, KOOPAUHAT LIEHTPA TAKECTH.

4. TpoWHOU UHTErpal, ONPEJCICHUE U CBOMCTBA.

N —

PSIJIBI

—

. UucroBble nonoxuTenbHble psaabl. [loHsTHE CyMMBI OecKOHEUHOTO paa. Cxoasimuecs u pac-
XOJSALINECS PALBL.

HeobxoaumeIii mpu3HaK CXOIUMOCTH, TEOPEMbI CPAaBHEHHUSI.

[Tpuznaxu [Janambepa u Koy, nHTErpagbHbBIN MPU3HAK.

3HaKoNepeMEeHHbIE PSAJIbl, A0COTIOTHAS U YCIOBHAS CXOAUMOCTb.

Teopema JleiibHUIIA O CXOTUMOCTH 3HAKOYEPEAYIOIINUXCS PSI/IOB.

DyHKIMOHAJBHBIE PS/IbI, pABHOMEPHAs CXOJMMOCTb, MpU3HaK BelepmTpacca.
Crenennsle psizibl, Teopema AOens, HHTepBall U paJinyc CXOAUMOCTH CTEIIEHHOTO psifa.
Psn Tetinopa. YcnoBust pa3noxumMocTd GyHKIUU B psaa Teitnopa.

Paznoxenue B psan Teitnopa HeKOTOPBIX QyHKIMIH (TaOIMYHBIE pA3TI0KESHUA).

0. IMpumenenue psaa Teimopa K TPUOTHKEHHBIM BEIYUCICHUSIM.

S0 NO U AW

OBbBIKHOBEHHBIE TU®PEPEHIIUAJIBHBIE YPABHEHUW A

1. OcHOBHbIEC TOHATHUS TEOPHU OOBIKHOBEHHBIX AM((epeHnanbHbIX ypaBHEHUN EPBOTO MOPsiI-
Ka: ompenereHue 0ObIKHOBEHHOTO AU (epeHInanbsHOro ypaBHEeHUs, (JOPMBI 3aHCH OOBIKHO-
BEHHOTO Tu(PepeHINaTbHOI0 YPaBHEHHUS IEPBOTO MOPsAKA, TOHATHS OOIEro U YaCTHOTO pe-
HIEHWH, OOIIEero ¥ YaCTHOTO HMHTErpajioB.

2. TlocranoBka 3agaun Komm s auddepeHnnanbHOro ypaBHeHHs IEPBOTO MOPSIKA.

3. Teopema cyliecTBOBaHUSI U €IUHCTBEHHOCTH pelIeHUs Uid AUQEepeHlnaIbHOro ypaBHEHUs
HEPBOTO MOPSIKA.

4. T'eoMeTpUYECKU CMBICI OOIIET0 HHTErpajga OOBIKHOBEHHOTO J.Y. IEPBOTO MOPSIKA.

JuddepeHnnanbable ypaBHEHUS MIEPBOTO MOPSAKA C pa3[eICHHBIMU M Pa3/ICISIIOIIMMUCS TIe-

PEMEHHBIMHU.

6. Jluneitnble qudepeHnranbHble YpaBHEHUS IEPBOTO MOpAaKa. MeToJ BapHaluu MPOU3BOJIb-
HOM NOCTOSIHHOM.

7. Huddepenunanbupie ypaBHEHHS #-TO MOpaaka. OCHOBHbIC TOHATHUS: (POPMBI 3aITUCH, MOHITHUS
00I11er0 ¥ YaCTHOTO PEIICHUN.

8. TloctanoBka 3amaun Ko u kpaeBoil 3a1aun 1t OOBIKHOBEHHOTO UG (PEepeHIINaTbHOTO ypaB-
HEHUS 1-TO TOpsAKa.

N
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10.

11.

12.

13.

14.

15.

16.

17.
18.

WnTerpupoBanue nuddepeHraibHbIX YpaBHEHUH #-T0 MOPsiAKa METOIOM MOHMKEHUS TOPsII-
Ka.

Jlunetinbie omHOpOHBIE MU depeHInanbHbBIC YpaBHEHUS n-r0 mopsaka. OOmme cBoOMCTBa pe-
LIEHUW: TOHATHUS JIMHEWHO 3aBUCUMBIX M JIMHEMHO HE3aBUCUMBIX PELIEHUW, ONPEIEIUTEN
Bponckoro, nmonsitue GyHaaMeHTATBLHON CHCTEMBI PEIICHUH,

Teopema o cTpyKType OOIIero pemieHusi 0ObIKHOBEHHOI'O JMHEHHOTO OXHOpPOTHOTrO mudde-
PEHLIHUAIBHOTO YPABHEHUS /-0 MOPSAIKA.

Jluneitapie oqHOpOIHBIE MU depeHINaTbHBIE YPABHEHUS 1-TO TOPSAIKA C MOCTOSHHBIMU KO-
s urmentamMmu. XapakTEPUCTUIECKOE YpaBHEHHE, €ro CBs3b ¢ AuddepeHIInaTbHbBIM ypaBHE-
HUEM.

Bupn dacTHbIX penieHuil JTMHEMHOro OAHOPOJHOro Au(QepeHlnaIbHOr0 YpaBHEHHS 7 - TO
MOpSIKA C TIOCTOSTHHBIMU KO3(HIMEeHTaMU B 3aBHUCHUMOCTH OT BUJA KOPHEH XapaKTepH-
CTUYECKOTO YPaBHEHMUSI.

Jlunelinble HeOAHOpPOIHBIE nu(pdepeHInanbHble ypaBHEHUS. TeopemMa o CTPYKType OOIIero
peneHusl.

Pemenne nuHEHHBIX HEOMHOPOIHBIX NU(DPEPEHITMAIBHBIX ypPAaBHEHUH C MOCTOSHHBIMHU KO3(-
burmentamu. Metoa moadopa 4aCTHOTO pelieHus AJis MPaBbIX YyacTel BUaa

f(x)=P(x)e”, f(x)=M cosfx+ Nsin fx,
f(x)=P(x)e™ cos fx+ Q(x)e™ sin fBx.

Pemienne JMHEHHBIX HEOJHOPOAHBIX IU(PPEPEHIMATBHBIX YPAaBHEHHH METOJOM BapHalluu
IIPOU3BOJILHBIX ITOCTOSIHHBIX.

[TocTaHoBKa U pelIeHue 3a1a4 Ha COOCTBEHHbBIE 3HAUCHMSL.

Cucremsl nuddepeHunanbHbiX ypaBHeHHH. [loHsTre HOpManbHOM cuctembl. [loHsaTHS 0O1Ie-
IO U YaCTHOTO pelleHuil cucremMsl. TeopemMa o NpuBeaeHUU TU(PHEPEHINATBHOIO YPAaBHEHUS
n-To MOpsAJAKa K HOPMAJIBbHOM cucTeMe. MeTo 1 HCKITIOUEHHsI HEU3BECTHBIX.
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KoMmiuiekT 3aganuid 1Jisl BLINOJHEHHS

pacueTHo-rpadpuyeckux pador (PI'P)

10 AU CIUITJIIMHEC Maremartuka
(HaMMEHOBaHHE JUCLUTUTUHBI)

Ilo anredpe
PI'P Ne 1, yvactn 1
-1 1 0 2 0 2
3apanue Nel. Jlanel MaTpubt A=| 1 3 2 | mw B=|0 -3 3 |.
4 0 -3 1 1 -1

Beimosnauts neiicteus: A° +8B7 .
3amanme Ne2. ITpoI0JKHTh JaHHOE MaTpUUHOE paBeHcTBO (2A4+3B)* —4A4° —6A4AB = ...
Y IPOBEPUTH €r0 JUIsl MaTpull 4 U B U3 IepBOro  3aJaHusl.
3amanue Ne3. BeIUUCIUTE OMpEeIUTENb IBYMS CIIOCOOaMU: Pa3I0KESHUEM I10 TIEPBOI CTPOKE H
pa3IoKEHUEM 10 IEPBOMY CTOJIOIY.
I 0 -1 2
02 1 -1
I 1 -1 1
I 1 -2 1
3aganue No4. JIns qaHHOM MaTpUIlbl HAWTH 00paTHYIO MaTpuIly. Caenarb MPOBEPKY.
1 0 2
I 1 0}
-1 2 3

3amganue Ne5. Pemnth MmaTpuuHoe ypaBHenue AXB = C (maiitu X). Cuenath MpoBEpKY.

)l

3ananue No6. Haiitu paHr MaTpHIlb.

1 -1 2 3 7
0 4 3

2 8 9 15
3 -8 2 6 20

PI'P Ne 1, yactnp 2
3aganue Nel. Pemmnts cucremy meronoM Kpamepa. Caenats mpoBepKy.

X +4x, —x; =-2

2x, +2x,+3x, =7

3x,+6x, —2x; =1
3apanue Ne2. Pemmth cucremy u3 Nel meroiom 0OpaTHOM MaTpUIBL.
3aganue No3. Pemuts cuctemy u3 Nel metomom ["aycca.
3ananue Ne4. Pemuts HeoqHOpOIHYIO cucTeMy MeToqoM ["aycca. Halitu oOliee pemnienne u yacr-
HOE peIlIEHUE.

X +x,+2x;,+3x, =5

3x,+2x, —4x, - 2x, =1

5x,+4x, + 4x, =11

3amanue NoS5. Pemuts omHOpOAHYIO cuctemy Metoqom ["aycca. Haiitu obmiee pemenne u @CP.
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2x, +6x, =9x, - 9x, =0

4x, —5x; +x,=0

3x,+3x, —Tx; —4x,=0"

X, —3x, +2x; +5x,=0
PI'P Nel, yacthb 3
Bayanue Nel. TTokasaTh, uTO BEKTOPEl M1, 1, P 0Opa3yloT 6a3UC B POCTPAHCTBE U PA3IOKHUTE
BeKTOp @ 1o 3tomy basucy: m =(1,-1,2),n =(2,0,3), p=(-2,-1,1),a =(5,—-4,13).
3amganuie No2. JlaHbI BEKTOPBI 7 W 1 . BBICHUTBH — KOJUTMHEAPHBI JIU BEKTOPHI d | b.

i =(28,—8,8),7 =(-21,6,-6), @a=2m+7,b =27 .

AN
Bamanne Ne3. Haittn |@|, ecmn || =642, 71| =2, (i,7) = 135", @ =67 .
3amanue Ned. Jlau A ABC . Haittu £ B,ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. TIpu Kakux 'x' BEKTOpbl d W b TepHeHauKyISApHBI?
a=(x;1;-4),b =(x—-3;12; x).

3ajanne Ne6. Haiitu riomia/ip mapauiesiorpaMma, IIOCTPOCHHOTO Ha BeKTopax @ u b .

m|=12,|n|=3, (. 7) :%.

a=2m-5n,b=m+n,

3amganue No7. Haittu utomane tpeyronsauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3ayanne Ne8. Jlaubl BEeKTOpBl d, b, C . BBISICHUTS — KOMILIAHAPHBI JIH BEKTOPHI. ECITH BEKTOPHI He

KOMILIQHAPHBI, TO HAUTH 00BEM MapauiesienuIe/a, IOCTPOEHHOro Ha BeKTopax d, b, ¢ u onpe-
JCIIATH — KaKyI0 TPOMKY OHH 00pa3ylor.
a(1;-1;5),b(2;4;-2),c(3;0:1).
ITo anaaMTHYECKOW reoMeTPpHH

PI'P Ne 1, yactnb 4
3ananue Nel. TIpsimast /, mpoxomut yepes Touky A mapaiuienbHo Bektopy ¢ . Ilpsmas [, mpo-

XO/IUT Yepe3 TOUKy B meprneHauKyIspHO BeKTopy 7 . Haiitu Touky nepeceueHns IpsIMBIX U Yol
mexny aumu, ecmn - A(3;5), g (1;3), B(0;5), n(-3;4).
3amanue Ne2. Jlana mpsimast /. [lpsimast [, mpoxoaut uepes Touku A u B. Haiitu paccrosiHue OT
TOUKH TepecedeHnst npsiMbix [, U [, 1o npsimoit /.
I, :{’y“;;fif A(4;0), B(7;3), 1,:9x—12y+2=0.
3apganue Ne3. Haiitu paccrosiuue oT Toukn M|, 10 INIOCKOCTH ¢ , IPOXOASIIEH yepe3 Touky A
HepHeHUKYIIpHO BekTopy 71, ecmu M (0; 1;7), A(2;-1;4), n(6;22;-3).
3amanve Ned. Haiiti yroa Mekay IUIOCKOCTBIO @ ¥ IUIOCKOCTBIO 3, MPOXOISIIEH Yepes TOUKU
A,Bu C,ecmm a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(-4;-3;-1).
3apanue NeS. 3amucaTh KAHOHMYECKHE YpaBHEHHS MPSIMOH, 3aJaHHOH OOLIMMH ypaBHEHHUSIMH.
xX+2y-9z-10=0;
{3x+4y+8z—24=0.

3aganue Ne6. HaiiTi TOUKy mepecedeHust mpssMoii [/ W IJIOCKOCTH & U YroJl MEXIY HHUMHU.
x+2 z—1
l: =Y I x4 2y-3z-12=0.
3 4 =2
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3apanue Ne7. TIpsimast /, mpoxomurt yepe3 Touku A4 u B. Ilpsmas [, npoxoaut uepe3 Touky M
HEPHEHIUKYIIIPHO IIIOCKOCTH ¢ . Haiiti yromn Mexay npsiMeiMu [, U [, 1 BBISICHUTD — JIGKAT JIH
OHM B OJIHOM IUIOCKOCTH UJIU CKPELIUBAIOTCS.

A9;-3;1), B(4;4;,-5), M (-1;1;-11), a:2x+3y—-z-1=0.

ITo unTerpasam
Heonpenesennslii mHTErpasi
HaiiTu uHTErpasibI.

cos(2 5\/_)

lj\/@+3d 5 J‘sm2xd 3 J-

_[ S5x+1 d 5."
cos” x cos” x Zxxllnx '

X +2x+7

cos(In3x+4)

dx 6. j(l —3x)cos 5xdx

7. [arctg2xdx 8. [e™ cossxdx 9. [x"In(x+3)dx 10. | dr 11. [(2-x)n3xdx

2x

12. [(x* +3x-1)3"dx 13. I3xsin2§dx 14, j(sx—3)cos§dx 15. [(+/7 - 5x)sin xax

4 3
16. [(x 1) In* (x~1)dx 17. ;md 18, Smmosx), Lo, (X=X =4 +13x
1+4x (cosx— smx) x(x—l)(x—Z)
3 2 3 2
fo —ox +7x;4dx I Xt 42l dx 22. jsin42xc0s32xdx 23. Isinzxcos23xdx 24.
(x+1)(x-2) (x2+1)(x2+x+2)

dx dx
e s

OnpeneneHHbI HHTErpaJ
1. Haittu mimomanp Gurypsl, orpaHundeHHON rpadhukamMu GyHKITHA.
2. Haiitu uomaap GUrypsl, OrpaHHYCHHON JTMHUSAMU, 3aJaHHBIMU YPAaBHEHUSIMU B TIOJISIPHBIX KO-
OpAMHATaXx.
3. Haiitu o6beM Tena, 00pa3oBaHHOTO BpalieHueM Guryp. s HedeTHBIX BAPHAHTOB — OTHOCH-
TesIbHO ocH 0X, sl YETHBIX BApUAHTOB — OTHOCUTENIBHO ocH (y.
4. BBIYUCIIUTH JUTMHBI IYT KPUBBIX:
a) 3aJJaHHbIX YPaBHEHUSAMU B MPSAMOYTOJILHOM CHCTEME KOOPUHAT;
0) 3aJaHHBIX YPaBHEHUSIMH B MOJSIPHBIX KOOPJAMHATAX — JUISI YETHBIX BAPUAHTOB,
YPaBHEHUSMHU B ITapaMeTPUUECKON (popMe — JIUIsl HEUETHBIX BAPUAHTOB.
5. BBIMUCIUTH IUIOIIAIU TIOBEPXHOCTH, 00Opa30BaHHOM MPH BpaIIeHUN BOKPYT ocH 0X KpHBOH.
6. BpluncauTh HECOOCTBEHHBIE MHTETPAJIbl UM YCTAHOBUTH UX PACXOAUMOCTb.

VYcnoBus 3amau

) y=x*/2, y=1/(1+x") 2) r=sin’¢ 3) x> =2y, y=|x|

4a) y=e', 0<x<In5 40) r:3(1—sing0) —-m/25@p<-7/6
1

5) y=1/x, 3<x<4 6) j [xIn® xdx

| (2x— 1)J_1’ 0

KpaTHble nHTErpaJsbl
2 2y

1. VI3MeHHTD TOPSOK HHTETPHUPOBAHMUS B IBOWHOM uHTerpane [dy [ f(x,y)dx.
0 y-2

2. BEIYMCIUTE 00BEM TeNa, OTPAHUUEHHOTO TTIOBEPXHOCTAMU X~ + V> =4x, z=x, z=3x.
3. BLIUUCIUTh MEXaHUYECKUE XapPaKTCPUCTUKU IIJIACTUHELI - YCJIOBUS, 3aJarOIUC TJIACTUHY

AABC, A(0;0), B(-3;0), C(0;1) Haiitn x,, ..
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ITo 00bIKHOBEHHBIM A (P (PepeHIHATBHBIM YPABHEHUSIM
Pemmth ypaBHEHHUS:

2. 4+ 7y dx—ydy=x"ydy,

2
3 0 Y 8

~+—+8,
dx x X
4 dy _3x+2y+1
" dx x+1

5. xeyza’x+(x2yey2 +tgy)dy =0.

Pemmnts 3amaun Komm 1151 ypaBHEHUI:

dy 2 3y
6. -2 2V =1,
dx x x )
7. 4y +xX°y=(x>+8)e "y’ y(0)=1.
8. Pemmth ypaBHCHHE: Y+ xy) = —.
Jx
9. Pemmts 3anauy Komm: " =18sin’ ycos y, y() = % , y'()=3.

Pemnts ypaBHEHUS:
"o

10. " +y"" =x,
1. y"+5y"+7y"+3y=(16x+20)e",
12. y"+25y=2cos5x—sin5x+e’",

1
13. 3" =3y +2p=—
A A WIS

14. PeumTs KpaeByto 3agaqy: )" +2y'+5y=-3sin2x, p(0)=1, y(%j .

15. Halitu coOcTBeHHBIC 3HAUCHUSI A ¥ COOCTBEHHbIC QYHKIIMHM )V 3aJlayu:

Y'+Xy=0, y(0)=0, y(®)=y().
Pemnts cucteMsl ypaBHEHUM:
2t = ': — ’:4 - + i
16. {x zZ' +5xz+4y =0, 17, {Z’ y—z, 18, {y! y—3z+sinx,
y' =z. y=z-y. z'=2y—z—cosx.

Kpurepumn oneHku:

- OLIEHKA «3aUTEHO0» BBICTABIISAECTCSA CTYACHTY, €CIIM OH PEryJsipHO B TEYCHUE CEMECTpa MpeACTaB-
JISUT pelIeHusl 3a]1a4, BBHIITOJIHUI TIOJTHOCTHIO BCE 3aJJaHUS U UX 3alUTHII, OTBETHB Ha BOIPOCHI Mpe-
IOJaBaTEIIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIIAETCS CTY/IEHTY, €CJIM OH HEpPEeryJsipHO B TEUEHHE CeMecTpa Mpe-
CTaBJIJI PCIICHHUA 3a4a4, BBIMIOJIHWII 3aJaHHAd HC MOJIHOCTBIO UJIN BOOGH.[C HC NIPCACTABJIA pa6OTBI
Ha TPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOIPOCHI MTperogaBaTelis.
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