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1. Lean ocBoeHMsI TUCIUTIINHBI

K ocHOBHBIM HeJIIM OCBOCHUA NUCLHUITIINHBI «BpIc11asg MaTeMaTHKa cienyer

OTHCCTH.
[ ]

BOCITUTAHUE y CTYAEHTOB OOLIEH MAaTEMAaTUUYECKOMN KYJIbTYpBI;
NpUOOpETEHUE CTYJEHTAMH HIMPOKOTO Kpyra MaTeMaTH4YeCKHX 3HaHU,
YMEHUH U HaBBIKOB;

pa3BUTHE CIOCOOHOCTH CTYACHTOB K HHAYKTMBHOMY M JI€AYKTHUBHOMY
MBILUIEHUIO HAPSIAY C Pa3BUTUEM MAaTEMATUYECKOU UHTYULUY;

YMEHHE CTyJECHTaMU pPa3BHUBATh HABBIKM CAMOCTOSTEIBHOIO HW3YYEHHS
yueOHOM M HaydyHOH JUTEpaTypbl, COAEp)Kallell MaTeMaTU4YecKue
CBEJICHMS U PE3YJIbTATHI;

INOATOTOBKY  CTYIAEHTOB K  JEATEIbHOCTM B  COOTBETCTBUM  C
KBAJIM(UKALMOHHON XapaKTEepUCTUKON OakajiaBpa IO HAIPaBJICHUIO, B TOM
quciie (opMUpOBaHNE YMEHUHN HCIIOJIb30BATh OCBOCHHBIE MaTEMATHUECKHE
METO/IbI B TPO(HECCUOHAIBHOMN NEATENBHOCTH.

K ocHOBHBIM 3aJayaM OCBOCHHUS IUCIMIUIMHEI «BrpIcmiags maremMaTtuka»
CIENYET OTHECTH:

OCBOGHHE CTYJACHTAMH OCHOBHBIX MOHSTHI, METOI0B, (OPMHUPYIOLIUX
OOIIyI0 MaTeMaTH4eCKyl0 MOATOTOBKY, HEOOXOJUMYIO IJsl YCIEUIHOTO
pelIeHus IPUKIAJHbIX 33/1a4;

dbopMmupoBaHue y CTyaeHTa TpeOyemoro Habopa KOMIIETEHIIUH,
COOTBETCTBYIOIIUX €r0 HAMPABIEHUIO MOATOTOBKHA U 00ECTICUUBAIOLIUX €T0
KOHKYPEHTOCIIOCOOHOCTh Ha PBHIHKE TPYy/a.

2. Mecto aucuumiaudbl B cTpykrype OOII 6akanaspuara

Juciurnaa «BeIcias MaTeMaTHKa OTHOCHTCS K 00s3aTelIbHOM YacTH OJI0Ka
1 6noka b1. Ee uzyuenue obecriednBaeT u3ydeHue TUCIUTUINH:
B o6sa3amenvnoi vacmu:

e (u3uKa;

® TeopeTUYEeCKas MEXaHUKa,

® METPOJIOTHS, CTAHIAPTH3ALIHS, CCPTHPUKAIS;

e 00paboTKa pe3yabTaTOB IKCIIEPUMEHTA,;

® COBpPEMCHHBIE TIPOTPAMMHBIC CpEICTBA MOJCIHPOBAHUS TPOIECCOB U

00OBEKTOB;
® DSKOHOMHMKA W OpraHU3aIHs MPOU3BO/ICTB;
® DJIEKTPOTEXHHUKA U AJICKTPOHHUKA.

B uacmu,

Gopmupyemoil yuacmHuKamu 0o6pazoeamenbHbix OMHOULEHUT:

® TEOPETUYECKME  OCHOBbI  NEpepabOTKM  TEKCTOBOW  HMHPOpMaUUd B
aBTOMATU3UPOBAHHBIX CUCTEMAX;



L (1)I/ISI/IK8, 1 XUMUS MaTCpUualiOB U TCXHOJIOTHYCCKUX ITPOLCCCOB.

B uacmu: snekmuenwvie OMCZ/;MI’ZJZMHbl.'

® TEIUIO- U MACCOIIEPEHOC B MaTepuaax;
e 1udpoBU3aLKS TPOLECCOB MPOU3BOJICTBA TPOAYKIIHH.

3. IlepevyeHb NIAaHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIHHE,
COOTHECEHHbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHUSsI 00pa30BaTebHOI
NpOrpaMMbl

B pesynbraTe oCBOEHUS AUCHUIUIMHBI Yy oOydarouuxcsi (QopMUPYIOTCS
CJIeIyIOUME KOMIETEHIIMM W JIOJKHBI OBITh JOCTUTHYTHI CIEAYIOIIUE PEe3yJIbTaThl
oOyueHus Kak 3tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMIETCHIIUN:

Kopn B pesyabTare
KOMIIETEHIIM | OCBOEeHHS 00pa3o0-
BaTeJbHOI mpo- IlepevyeHsb MiIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS
rpaMMBbI 06y4a- MO AU CHHIJIHHE
IOLIUNCA T0JIKeH
00J1a1aTh
CrniocoOeH pUMeHsTh | 3HaTh: -OCHOBHBIC TOHSTHS €CTECTBEHHOHAYYHBIX M
€CTeCTBEHHOHAYYHbIC | OONICMH)KEHEPHBIX TUCIUIUIMH, IPUMEHsIEMBIC B c(e-
U OOLLIEMH)KEHEPHBIE | paX MPOU3BOJICTBA TOBAPOB HAPOTHOTO MOTPEOIICHUS,
3HAHHSA, METOJIbI Ma- B T.4. IPUMEHSEMbIE B IMOJUTPAPUUECKOM H YIAKO-
TEMATUYECKOI0 AHAIM- | BOYHOM IPOU3BOJCTBAX; -METOJbl MaTeMaTHYECKOTO
OIIK-1 3a ¥ MOJICIIMPOBAHMSA B | aHAIN3a M MOJCIMPOBAHHS IPOIECCOB, MapaMeTpOB
obsactu mpoeccuo- | KayecTtBa MPOAYKIMH IOJUTPapUIEcKOro U yIako-
HaJILHOU ACATCIIbHO- BOYHOI'O IIPpOU3BOACTB.
CTH YMeTh: - BRIOMpATh CTaHAAPTHBIC METOJBI MPOBEIE-
HUSI DKCTICPUMEHTAIBHBIX UCCIICIOBAHHA M Y4aCTBO-
BaTh B pa3pa0OTKe HECTAHIAPTHBIX METOJIWK HCCIe-
JIOBaHUS; ~-TIPUMEHSITh METOJIbI MATEMATUIECKOTO aHa-
J¥3a ¥ MOJICIIMPOBAHUS TIPOIIECCOB, CBOMCTB MaTepH-
QIOB M XapaKTEPUCTHK BBIIYCKAEMOW MPOMYKIHH.
BrnanmeTts: -MeTogamMu cuUcCTeMaTH3allMHd JaHHBIX JKC-
NEPUMCHTAJIbHBIX I/ICCJIG,Z[OBaHI/Iﬁ TEXHOJIOTUYCCKUX
IPOLIECCOB ¥ MaTEpUaJIOB MOJUTPapUIecKoro u yma-
KOBOYHOTO IPOM3BOJICTB; - CIIOCOOAMH IOJTOTOBKH
MaTCpuaJioOB IJId COCTABJICHUA HAYYHBIX 0630p0B,
nyOJIMKanuii, OTYETOB
CriocobeH ucnonb3o- | 3HaTh: -podeccnoHaIbHOE MPorpaMMHOE odecriede-
BaTh COBPEMEHHBIE HUE 00paboTKM WH(OPMAITUU U TIOATOTOBKHU JAaHHBIX K
UH(POPMAIOHHbIE BBIBOJIY CPEICTBAaMU MOJNUTpaduH; -
OIK-4 TEXHOJIOTUH U TIPHU- UH(OPMAIMOHHBIE CUCTEMBI U TIPOTPAMMHBIE CPEJI-

KJIa/IHBIE TIPOTPaMM-
HBIE CPEJICTBA MPH
peIIeHNH 33124 Ipo-
M3BOJICTBA ITOJIUTPA-
buueckoil mpoayKIUH,
a TaK)Ke BBITYCKa

CTBa YIPABJICHUS TEXHOJIOIMYECKUMH MTOTOKAMH.
VYMeTh: -uCTIoNIb30BaTh MPO(hECCHOHANBHBIE TTPO-
IrpaMMHBIE cpesicTBa 00paboTKH MH(OpMAIHH, TIPEe-
Ha3HAYEHHOH JUTA NOJIUTpaguIecKoro BOCIIPOU3BEIe-
HUSI; -UCTI0JIB30BATh MPO(eCcCHOHANbHBIE TPOTPaMM-
HBIE CPEJICTBA YNIPABJICHHUS TEXHOJIOTHYECKIMH ITOTO-
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MPOMBIIIICHHBIX U3- KaMH{ B MOJIUTPapUueCcKOM U YIIaKOBOYHOM MTPOU3BO/I-
JIETINH, OCYILIECTBIIsIE- | CTBE.

MOTO C UCIIOJIb30BaHU- | BrnaneTs: -HaBbIKaMU UCIIOJIb30BaHUS HH(OPMALIMOH-
€M TEXHOJIOTUM TIOJIU- | HBIX CHCTEM U MPOTPAMMHBIX CPEICTB pealln3aiuu
rpauyeckoro u yna- | TEXHOJIOTUYECKUX MPOLIECCOB MOIUTPapuuecKoro u
KOBOYHOT'O IIPOU3- YIIAKOBOYHOTO MPOU3BOJICTB; ~-HABBIKAMH HCIIOJIH30-
BOJICTB BaHUs MPOo(ecCHOHABHBIX TPOIPAMMHBIX CPEJCTB
yIpaBIEHUS TEXHOJIOTUYECKUMHU TTOTOKAMU; METO1a-
MU aHaJau3a U 0000IIEHUS PE3YJIbTATOB.

4. CTpyKTYypa " coepkaHue TUCUUILTHHbI

OO6m1ast Tpy10€MKOCTh AUCITUILIMHBI COCTABIISIET S 3a4eTHBIX eauHull, T.e. 180
akajeMudeckux 4yacoB (13 HuX 18 yacoB — camocTosiTeNnbHAsA padoTa CTYICHTOB).

Paznensl nuctuninael «Beiciias MaTeMaTHKay W3y4arOTCs Ha MIEPBOM KypcCe.

[Ipu 5TOM B IIEpBOM CEMECTPE BBIJCISIOTCS 2,5 3aUeTHBIX €IMHUII, T.¢. 90 aka-
JTEMUYECKUX 4acoB (M3 HUX 9 4acoB — caMOCTOATENIbHAs paboTa CTYJEHTOB), BO BTO-
poM cemecTpe — 2,5 3aueTHbIX eauuul] (90 akageMuuecKux 4acoB, U3 HUX 9 yacoB —
caMOCTOSTENIbHAs padoTa CTYICHTOB).

IlepBbIii cemecTp: JeKUUU — 27 4acoB, NPAKTUYECKHUE 3aHATHS — 27 4acos,
(dhopma KOHTPOJIS - SK3aMEH.

Bropoii cemectp: siekiu —27 4acoB, NpaKTUYECKHUE 3aHATHS — 27 4acos,
(dhopma KOHTPOJISI — DK3aMEH.

CrtpykTypa U coJiepKaHue JUCHUILUIUHBI «BpIcias MaTteMaTuKay MO CpoKaM U
BUJIaM pa0oThl oTpaxkeHbl B [Ipunoxxenun 1.

Conepskanue pa3aejoB TUCUUILTHHbBI

IlepBbIii cemecTp
BBenenue

[Ipenmer, 3amaun U copepkaHue NUCUUIUIMHBI. OCHOBHBIE ATalbl PAa3BUTHS
mucuumuinebl. CTpyKTypa Kypca, €ro MECTO M POJib B MOJATOTOBKE CIELUAJIUCTA,
CBSI3b C IPYTUMU JUCUHUIIIMHAMM.

Paspgen 1. DiieMeHTHI JTUHEHHOM anredpbl

Tema 1.1. MaTpuubl 1 onpeaeIMTe 4.

[Tonsitue marpuubl. Bunel Mmatpun. JeiictBus Han matpunamu. Onepanuu Hajg
MaTpULaMU U UX cBoicTBa. OnpenenuTend, uX CBOMCTBA U BblunciaeHus. [loHsaTus
MUHOpa U anredpamveckoro nonojHeHus. PasznoxeHue omnpeaenuTens MO >IEMEH-
TaM CTPOKH WM CToNO1A. Beruncnenue onpenenureneii pa3auaHoOro nopsaKa.

Tema 1.2. O0paTHas maTpuna.

OOpaTHast MaTpUlla U aJTOPUTM €€ BBIUMCIICHMs. DJIEMEHTapHbIE Mpeodpas3o-
BaHUA MaTpull. [IpuBeneHne MaTpuLbl K JUAarOHAJILHOMY WIH TPAICLIUEBUAHOMY BU-
ay. MarpuuHast popma 3anucH CUCTEMBI TMHEUHBIX aIreOpanyecKux ypaBHEHHM.

Tema 1.3. Pemienue cucreM JIMHEHHBIX aJired0panyeckux ypaBHeHUIl.
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CucreMbl TUHEHHBIX alIreOpanyeckuX ypaBHEHUW, OCHOBHBIE MOHSTHUS pelle-
HUsl, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PelieHne cucTeM JIMHENHBIX ypaB-
HeHut metogoM Kpamepa, metoaom oOpaTHo# Matpuiibl, MeTosioM ["aycca. [IpoBep-
Ka MPAaBUJIBHOCTY PELICHUN. PellleHne 0JHOPOIHBIX CUCTEM JIMHEUHBIX YPABHECHHUI.

Paspen 2. DiieMeHTbI BeKTOPHOM aJre0pbl

Tema 2.1. Jluneiinple onepanuu HajJ BEKTOpaMH, UX CBoWcTBa. JIMHelHbIe
KOMOMHaUWM BEKTOPOB. JIMHEHAs 3aBUCUMOCTh U HE3aBUCHMOCTbH BEKTOPOB. ba3uc
CUCTEMBI BEKTOpOB. Pa3ioxkeHue BeKTopa o 6asucy.

Tema 2.2. CxanmsipHOoe, BEKTOPHOE U CMEILIAHHOE MPOU3BENCHUS BEKTOPOB, UX
CBOWCTBA. YCIJIOBUSI OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
pOB.

Tema 2.3. JIluneitHble mpocTpaHcTBa. ba3uc. AHanuTHYECKash T€OMETpUsl Ha
IUIOCKOCTH.

Pa3zgen 3. DieMeHTBI MATEMATHYECKOI0 AaHAJIN3A

Tema 3.1. YucnoBas mnocienoBaTelbHOCTh. lIpenen 4ucimoBoW mMmociienoBa-
TeIbHOCTH U ero cBorictBa. Oynkuus. [Ipenen Gynkunn. OCHOBHBIE TEOPEMBI O Tpe-
nenax (gyskiuu. [lepBblii U BTOpOl 3ameuaTenbHble npenenbl. CpaBHEHHE OECKO-
HEYHO MaJbIX M OECKOHEYHO OOJIBIUX BEJIMYWH. DKBUBAJCHTHBIE OCCKOHEYHO Ma-
JIbI€ BETUYUHBI.

Tema 3.2. HenpepbIBHOCTh QYHKIMI B TOYKE U HA MPOMEXKYTKE, TOUKH pa3-
pbiBa (pyHKUIMHU, UX KiIaccupukauus. ACUMOTOTH rpaduka QyHKIMH, UX Kiaccupu-
KaIusi, YCJIOBHsSI CYIIIECTBOBAHUS, METO/IbI HaxoxaeHus. CBolicTBa (DyHKIIUI, HETpe-
PBIBHBIX Ha oTpe3ke. HambombIiee n HanMeHbIee 3HaYeHNS (yHKIIMN Ha OTPE3KE.

Tema 3.3. IlpousBognas pyskiuu. ['eomeTpudecKuii ¥ MEXaHUUECKUNA CMBICTT
npousBoaHou. [IpaBuna nuddepenpoBanus 1 (GopMyIibl BEIUUCIECHUS TPOU3BOJ-
HbIX. Tabiuiia NMPOM3BOJHBIX OCHOBHBIX AJIEMEHTApHbIX (QYHKIUH. Bbrumcienue
POU3BOAHBIX (PYHKIMH, 3aJAHHBIX Pa3TUYHBIM 00pa30M.

Tema 3.4. {uddepenunan. [IpousBoausie u nuddepeHnransl BICIIMX T10-
PSAIIKOB.

Tema 3.5. PackpeiTue HeonpeaeneHHocTen paziuunoro tuna. [Ipasuio Jlonu-
tansi. ®opmyna Teinopa PasmoskeHus OCHOBHBIX AJIEMEHTAPHBIX (DYHKIHM 10 (op-
mysie Maknopena. [IpuGmmkeHHbIe BRIYUCICHHSI ¢ TIOMOIIBIO (hopmydsl Telmopa.

Tema 3.6. OcHoBHBIE TeOopeMbl U PepeHInanbHOTO UCYUCIeHUsI. MOHOTOH-
HOCTh (YHKIIMH, SKCTpeMyMbl Heobxoanmple U TOCTATOYHBIE YCIOBUS MOHOTOHHO-
CTH, JIOKaJIbHOTO dKCTpeMmyMa. MccnenoBanue Beimykinocty rpaduka Gyakmuu. Tod-
KU nieperuda rpaduka GyHKIIH.

Tema 3.7. OOuias cxema ucciieoBanust GyHKIMH U MIOCTPOEHUS ee rpaduka.

Paznen 4. ludpepennuaibHoe ucunciaeHne PyHKINN HECKOJIbKHUX MePeMeHHbIX

Tema 4.1. OyHKIMSI HECKOJIBKUX INepeMeHHbIX. [Ipenen u HempepbIBHOCTD.
OcHoOBHBIE CBOWMCTBa HENpepbIBHBIX GyHKIUN. YacTHple mNpousBoaHbie. [lomHbII
muddepenuman. [IpousBoaHbIE CNOKHOM (YHKIMH HECKOJIBKUX TEPEMEHHBIX.
Yactable npousBoAHble U AU depeHmansl Beiciux nopsakos. Teopema IlBapiua.
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Tema 4.2. [IpousBogHas 1o HampaieHuto. [’ paguent. KacarenbHas K KpUBOM.
KacartenbHast m10CKOCTh U HOPMaJlb K TOBEPXHOCTU. DKCTPEMYM (DYHKIIMH HECKOJIb-
KUX iepeMeHHbIX. HeoOxoauMble U 10CTaTOUHbIE YCIOBUS SKCTPEMYyMa.

Bropoii cemecTp
Paznen 5. UHTerpajibHoe HCHMCJ/ICHHE

Tema 5.1. [lepBooOpaznas. HeonpeneneHHblit HHTErpaji U ero cBoiicTBa. Tab-
JUIa UHTETPAJIOB OT OCHOBHBIX 3J€MEHTAapHBIX QyHKIUNA. MeTo HermocpeaCTBEHHO-
r0 MHTErpUpOBaHusA. MeTOoJ MHTErPpUPOBAHMS C MOMOIIBIO 3aMEHBI MEPEMEHHOM,
MoJIBe/IeHuEM o[ 3HaK auddepenumana. Meron uHTErpupoBaHus 1o yactam. Vure-
IPUPOBAHUE PAIMOHAIIBHBIX JIpo0ei MHTErPUPOBAHUE HEKOTOPBIX BUIOB HPPALHUO-
HaJbHBIX U TPUTOHOMETPUUYECKUX QYHKIIUH.

Tema 5.2. 3agauu, mpPUBOIAIIKME K IOHATHIO OIPENEICHHOIO HHTErpaa.
OnpeneneHHbld MHTETPAJl, €0 CBOMCTBA. Y CJIOBUSI UHTErpupyemMocTu. MuTterpan ¢
NePEMEHHBIM TpeiesioMm uHTerpupoBanus. opmyna Heriotona — Jleibnuia. 3amena
NIEPEMEHHOW B ONPEICTIEHHOM HHTETPAJIE.

[TpunoxeHusi onpeaesieHHOro WHTErpajia B TeOMeTpUH (BBIYUCIICHHE ILIOIA-
Aeil mIockux (GUryp, IJIHUHBI KPUBOM, 00BEMOB).

Tema 5.3. HecoOcTBeHHBIE MHTETpANIBI TIEPBOTO U BTOPOTro poja (1o Oecko-
HEYHOMY MPOMEXYTKY, OT HEOTPAaHMYCHHBIX (YHKIIMA Ha KOHEYHOM TPOMEKYTKE),
MX CBOWCTBA.

Paspnen 6. O0bikHOBeHHBbIE AU PepeHIHATbHbIC YPABHECHUS

Tema 6.1. 3agauu, npuBoasmme K AuUPPEpeHUUATHHBIM YpPaBHEHUSIM.
Huddepenunansable  ypaBHEeHUs nepBoro mnopsaka. 3agada Komm. Teopema
CYLECTBOBAHMS M EAMHCTBEHHOCTH peuieHus 3anaun Komm. OCHOBHBIE KIIACChI
YPaBHEHUH, UHTETPUPYEMBIX B KBaJpaTypax.

Tema 6.2. luddepenumanbabie ypaBHEHHS BBICIIMX MOPsIKOB. 3ajada Kormu.
[TonssiTue o KpaeBbIX 3amadax sl AUPQPEpeHLUaIbHbIX YpaBHEHUW. YpaBHEHMUS,
JOITYCKAOUIUE TIOHWKEHHE MTOPSIIKA.

Tema 6.3. Jlunelinple nud@epeHIUaNbHbIE YpPaBHEHUS: OJHOPOAHbBIE U
HeonHopoanble. Ob6mee pemenne. OyHaamenTanbHas cuctema peueHuil. Meton
Jlarpanxa Bapuauuu NOCTOSIHHBIX.

Tema 6.4. Jluneitnoie nuddepeHaTbHbIE YpaBHEHHUS C MOCTOSHHBIMU
KoapumeHTamM. YpaBHEHHUS C IPABOM YaCThIO CIIEIUATBHOTO BUA.

Tema 6.5. Hopmanbhas cuctema auddepeHunaibHblX ypaBHeHUN. BekTopHas
3alUCh HOPMaJIbHOW cHUCTeMBbL. 3ajgada Komwm 118 HOpMandbHOM  CUCTEMBI
i epeHInanbHbIX ypaBHeHUM. Teopema CylecTBOBaHUS M €IUHCTBEHHOCTH
pemenus 3anaun Komm. Cuctemsl JNMHEWHBIX JU((EepeHIMATBHBIX YPaBHEHUH C
MOCTOSTHHBIMU KO3 (QUITEHTAMH.

5. OﬁpaSOBaTeJIbeIe TEXHOJJIOIHHU, IPUMEHACMBIC IIPH OCBOCHHUH JTUCIHUIIINHDBI
MCTOIII/IKa npenogaBaHus AVCHUITINHBI «BrpIcu1as MateMaTuKa» W peain3anusa
KOMIICTCHTHOCTHOI'O IIOJAXOJida B HM3JIOKCHUN WU BOCIIPUATHH MaTCpualia npeaycmar-
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PUBAIOT KCIOJIB30BAHUE CJEAYIOIIMX AKTUBHBIX W MHTEPAKTUBHBIX (popM mpoBene-
HUSl TPYIIOBBIX, UHAUBUAYAJIbHBIX, AYJUTOPHBIX 3aHATUNA B COUYETAHUM C BHEAYIu-
TOpPHOU pabOTOM C 1eNIbl0 POPMUPOBAHUS U PA3BUTHS MPOGECCUOHATBHBIX HABBIKOB
00yJaroImmXxcs:
® 3aIIUTa U HMHAUBUAYaJIbHOE OOCYXJCHHE BBIMOJHAEMBIX 3TaloOB PacueTHO-
rpaduyeckux padorT;
® TMPUBJICYEHHUE JIYUIIUX CTYICHTOB K KOHCYJIHTUPOBAHUIO OTCTAIOIIHX;
® Opra’u3anus W MpOBEJCHUE TEKYIIEro KOHTPOJS 3HAHUM CTYIEHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS,
® JCIOJIb30BaHUE WHTEPAKTUBHBIX (POPM TEKyIIEro KOHTpoJs B (opme ayau-
TOPHOTO ¥ BHEAYAUTOPHOT'O UHTEPHET-TECTUPOBAHNUS;
® HTOTOBBII KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 10 MaTEeMaTHKE C YUETOM pe-
3yJIbTaTOB BBIMOJHEHUSI CAMOCTOSTENIbHBIX Pa0OT.

VY enbHbIA BeC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (OpMax, ONpeseseH
[JIaBHOW 11€JIbI0 00pa30BaTENbHONW MPOTPaMMbl, OCOOEHHOCTBIO KOHTHMHI€HTa 00Y-
YaloUUXCsl U COJIEPKAaHUEM JTUCUUIUIMHBI «BpICIIas MareMaTtvka» ¥ B LEJIOM IO
IUCIUIUIMHE cocTaBiisieT 43% ayIuTOpHBIX 3aHATUN. 3aHATHUS JEKIMOHHOTO THUIA
cocTaBisitoT 33 % OoT 00beMa ayTUTOPHBIX 3aHATUH.

[IpoBenenune 3anaTuil mpegycMaTpuBaeTca Takxke B online.mospolytech.ru na
OCHOBE pa3paboTaHHbIX Kadeapoin «MartemaTuka» 3IeKTPOHHBIX 00pa30BaTeNIbHBIX
pecypcoB (D0OP) no BceM paznesiam nporpamMmmsl:

Jucuunnmna Mapupyt
Maremaruka (muHeiHass | https:/Ims.mospolytech.ru/course/view.php?id=3368
Y BEKTOpHas anredpa)
WuTterpansaoe ucuncne- | https://Ims.mospolytech.ru/course/view.php?id=3781
HUe (pyHKIUI OTHOM TIe-
PEMEHHOMN
Huddepennmanbroe uc- | https://Ims.mospolytech.ru/course/view.php?id=3362
quciaeHne GyHKIUH He-
CKOJIbKHX MTEPEMEHHBIX
DOnemeHThl Matematude- | https://Ims.mospolytech.ru/course/view.php?id=313
CKOro aHanusa - |
Huddepenunanbubie https://Ims.mospolytech.ru/course/view.php?id=4396
YpaBHEHHS

Pa3paboranusie DOP BKIIO4AIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

6. OueHovHbIe cpeacTBa /51 TEKYIIEro KOHTPOJIA YCIeBaeMOCTH, IPOMEKYTOY-
HOWM aTTeCTAIMM M0 UTOraM OCBOEHMS TMCHMILIUHBI M y4eOHO-MeTouYecKoe
o0ecreyeHne CaMOCTOATEILHOM Pa0OThI CTYJACHTOB

B mpouecce oOydenust Ha MEPBOM M BTOPOM Kypcax MCIOJIb3YIOTCS CIEAyIO-
II1e OLIEHOYHbIE (POPMBI CAMOCTOSATEIBHOM PA0OTHI CTYIEHTOB, OLIEHOYHBIE CPEJICTBA
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHBIX aTTECTAIUI:

B IIEPBOM ceMecTpe
- ABe pacuyeTHO-rpaduyeckue padoThl.




PacueTHo-rpaduueckasi padora Nel mo iuHeiiHOM ¥ BEKTOPHOM ajiredpe U aHa-
JUTH4YeCcKo# reomerpun. Kpatkoe conepxkaHue U 3Tarbl pacueTHO-rpaduyecKoi
padoTHI:

e PelieHne cucTeM JUHEUHBIX alreOpanuecKux ypaBHEeHUN MeToiamMu [aycca,
Kpamepa 1 oOpaTHO# MaTpUIIBL.

e Bekropsl, nelicTBus HaJl BekTopamu. CKaasipHOe, BEKTOPHOE, CMEIIAHHOE
POU3BEACHUS BEKTOPOB.

e Pemienue 3a1a4 aHAJTUTUYECKON Fr€OMETPUN HA ITIOCKOCTH.

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

e [Ipenen 4rcIOBOI MOCIEAOBATEIBHOCTH, TIPeIeT QYHKITNN;
e liccnenoBanue pyHKIIMM HA HEPEPHIBHOCTD;

e BrrunciieHue Mpou3BOAHBIX QYHKIINU;

e liccnenosanue PpyHKIMM, TOCTPOCHKUE IPAPUKOB;

BO BTOPOM ceMecTpe
- ABe pacuyeTHO-rpaduyeckue padoThl.

PacueTrHo-rpaguueckasi padora Ne 3 o HHTErpajabHOMY MCYHMCICHHIO.
KpaTkoe copepxanue u 3Tanbl pacyeTHO-rpaduieckor padoThI:
e MeToabl HHTETPUPOBAHMS. BriuncieHne HeonpeaeaeHHbIX HHTErPajoB.

L HpI/IJIO)KeHI/IH OIIPCACIICHHBIX HHTCTPAJIOB. HCCJ’I@I{OB&HI/IG CXOJUMOCTH HeCco0-
CTBCHHBIX MHTCI'PaJIOB.

PacueTrHo-rpaguueckasi padora Ne 4 mo 00bIKHOBEHHBIM TU(P¢epeHINATbHBIM
YPaBHEHUSIM.
Kpatkoe copepxanue u 3Tanbl pacdyeTHO-rpaduieckor padoThI:
e Pemenue nuddepeHanbHbIX ypaBHEHUN IEPBOTO MOPSIKA U MPUBOASIINXCS
K HUM.

e Pemenue muddepeHnmanbHbIX ypaBHEHUN BTOPOTO MOPSIIKA C MOCTOSHHBIMH
kKod(ppunreHTamMu.

OLleHOYHBIE CpENICTBA TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOTPOCHI U 3a/aHus B (opme OJaHKOBOTO TECTUPOBAHMS IJIT KOHTPOJIS
OCBOEHUS 00YUYaIOIIUMUCS Pa3IeN0B TUCHUILUINHBI, puem PTP.

OOpa3iel TeCTOBBIX 3amaHuid, 3aaanuii PI'P, KOHTPOJBHBIX BOIIPOCOB M 3aja-
HUUW TSl TPOBEICHUS TeKYIIEro KOHTPOJISI, SK3aMEHAIIMOHHBIX OUJIETOB IPUBE/ICHBI B
[Tpunoxenuu 2.

6.1. ®oHJ OLIEHOYHBIX CPEJACTB /IJIs MPOBeIeHUA MIPOMEKYTOUYHOM
aTTecTalMy 00y4YalIIMXCS Mo JUCHUIINHEe « BpIcIiass MaTeMaTHKAa

6.1.1. IlepevyeHb KOMIIETEHUMH ¢ YKAa3aHUEM 3TANOB UX (OPMUPOBAHMS B MPO-
1ecce 0CBOeHHs 00pa30BaTeJIbHOI MPOrpaMMBbl.
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B pe3ysnbTaTe 0CBOCHUS TUCUUILTUHBI POPMUPYIOTCS CIIEAYIOUME KOMIIETEHIIUN

Kona B pe3yabTaTte ocBoeHHs 00pa30BaTeIbHOI MPOrpaMMbl 00Y-
KOMIETCHIINH Yalouuiicda J02KeH 00J1a1aTh
OIIK-1 Crioco0OeH MpUMEHSTh €CTECTBEHHOHAYYHBIC U OOIICHH)KEHEPHBIE 3HAHUS,
METO/Ibl MATEMAaTUYECKOTO aHaJIN3a U MOJICITMPOBAaHUS B 001aCTH TIpodeccro-
HaJbHOU JIeATEIHLHOCTH
OIIK-4 Cnioco6eH UCToJIb30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH U

IIPUKJIAIHBIE TPOrPaMMHBIE CPEICTBA IIPU PELICHUN 3a]1a4 TPOU3BOJICTBA I10-
aurpaduveckoi MpoIyKIMH, a TAKKE BBITYCKa MPOMBIIUICHHBIX W3JIETHH,
OCYILECTBIISIEMOTO C UCIIOJIb30BAaHHEM TEXHOJIOTHIA MOIUTpahuIecKoro u
YIAKOBOYHOI'O MPOU3BOJICTB

B npouecce ocBoeHns 00pa3oBaTeabHON MPOrpaMMBbl JaHHbIE KOMIIETEHIIUH, B
TOM YHCJIE€ X OT/EJIbHbIE KOMIIOHEHTHI, OPMUPYIOTCS MOATAMHO B XOJE OCBOCHHSI
OoOy4aronIMMUCs TUCUUILIMH (MOAYJIEH), IPAKTUK B COOTBETCTBUU C YYEOHBIM Iljia-

HOM M KaJIeHJIapHbIM rpadukoM y4eOHOro mpoiiecca.

6.1.2. Onucanue nokasarejieid 1 KpUTEpHeB OLIEHUBAHMSI KOMIIETEHIIU,
(hopMHpPYyeMBIX [0 HTOTaM OCBOEHHS N CHUILIUHDI, ONMCAHHUE IIKAJI

OIlCHUBaAHUA

[Tokxazarenem olleHMBaHMS KOMIIETEHIMI Ha PAa3NIUYHBIX dTanax ux Gopmupo-
BaHUS SIBISIETCS IOCTHXKEHUE 00YJarOIMIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUCHHUS

10 AUCHUIIIIUHE.

OIIK-1 Cnocoben npuMeHsTh €CTECTBEHHOHAYYHBIE ¥ OOIIEMHKEHEPHBIE 3HAHMS, METOIbI MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS B 00J1aCTH POPECCUOHATIBHOM 1A TEIbHOCTH

Kpurepun ouneHuBanust

IToka3arenn
2 3 4 5

3HATD: OO0yuarommiics sie- OO6yuarommiics ne- | OOyuaromuics OO6yuaromuiicst sie-
NPUHIUITHAIBHBIE MOHCTPHUPYET NOJHOE | MOHCTPUPYET HE- JEMOHCTPUPYET MOHCTPHUPYET 0JI-
0COBEHHOCTH MoJe- | OTCYTCTBHE MIIU HeE- MOJIHOE COOTBET- JIOCTaTOYHO HO€ COOTBETCTBHE
JIUPOBAHUS MaTeMa- | AOCTATOYHOE COOT- CTBUE 3HAHUH MPO- | TITyOOKWE 3HAHUS 3HaHWUU TTPOrpaMMe
THYECKHX, (u3nde- | BETCTBHC 3HAHUIL rpamme: I0IycKa- KOHTPOJIUPYEMBIX JUCIUTUIMHEL, J10-
CKHUX npoueccos, | KOHTPOTUPYEMBIX I0TCS OIIMOKH, TIPO- | Pa3/IeioB TAYHO U apryMeH-
TIpeHA3HAYCHHbIC pa3nenoB MaTeMaTh- | SABJISICTCS HEJAOCTa- | JTUCIUTLINHBI, TUPOBAHHO OTBEYA-
IS KOHKpPETHBIX | KH: HE CrocoOeH ap- TOYHOE, TTOBEPX- OTBEYaEeT HA BCE €T Ha BCE BOMPOCHI,
TeXHOJIOFHUYCCKIX T'YMEHTHPOBAHHO U HOCTHOE 3HaHHE BOIIPOCHI, B TOM B TOM YHCJIE JIO-
POLIECCOB. IIOCJIEIOBATEIILHO U3- | TEOPHUH, CYTU METO- | YHUCIIE IIOJIHUTEIIbHEIE, I10-

Jlaratb MaT€pual, He-
MMpaBUJIBHO OTBCYACT
Ha JOIIOJTHHUTCIIBbHBIC
BOIIPOCHI UJIN 3aTPYyId-
HACTCA C OTBETOM

noB. [{ns monyue-
HUS IPABIIILHOTO
OTBETa TpeOyIOTCSA
YTOYHSIOIINE BO-
MIPOCHI.

JOTIOJIHATENIbHBIE.
B 10 xe Bpems npu
OTBETE JOIyCKAeT
HECYILIECTBCHHBIC
MOTPEIHOCTH HIIN

Ka3bLIBAeT BEICOKUH
YpOBEHb TEOPETH-
YeCKOH ITOATOTOBKH
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JTaeT HEOCTATOYHO
ITIOJIHBIC OTBCThI

yMeTh:
Hcnons3oBaTh oc-
HOBHBIE€ 3aKOHBI JIHC-
IUTJTHH WHXXEHEPHO-
MEXaHHYECKOTO MO-
YISl

Pemars 3agaum, oOT-
HOCSIIIUECS K Tpo-
(beccroHanbHON Haes-
TEIBHOCTH, TPUME-
HSISI METOIbI MOJIEIIH-
pOBaHMSI, MaTeMaTH-
YECKOI0 aHaIm3a,
€CTECTBEHHOHAYYHbIC
U OOIIEeHHKEHEPHBIC
3HAHUSA

OOyyarommiicst moka-
3bIBaCT HEJIOCTATOY-
HOE YMEHHE MpUMe-
HSTHh TEOPHIO K perie-
HUIO TUTIOBBIX 33/1a4,
JIOTTyCKaeT TpyobIe
OLIMOKH MPH pere-
HHUU 3a1a4 WIX BOOO-
1€ PEeIIeHUs 3a1a9
OTCYTCTBYIOT, HETIpa-
BUJILHO OTBEYAET HA
JIOTIOJTHUTEIILHBIE BO-
MIPOCHI, CBS3aHHBIE C
U3y4YaBIIUMUCS B
Kypce MaTeMaTh4e-
CKUMH METOJIaMH U
MOJICTISIMU  WJTH 3a-
TPYAHSETCS C OTBE-
TOM

OOyuarommiics ne-
MOHCTPHUPYET He-
IIOJIHOE COOTBET-
CTBUE CIICAYIOIINX
YMEHUH: pelIeHUE
TUIOBBIX 3a7ad,
YMEHHME 0JIb30-
BaThCsl BEPOSAT-
HOCTHO-
CTaTUCTUYECKUMU
Merogamu. B pe-
HICHUHU 33]1a4 MOTYT
COJIepIKaThCs Ipy-
ObIe OIIMOKH, TIPO-
SIBJISIETCS HEAOCTA-
TOYHOE YMEHUE
IPUMEHSTH TEOPHUIO
K PEILEHUIO Mpe-
JaraeMbIX 3ajad.

OOyuaromuiics ae-
MOHCTPHUPYET Ya-
CTHYHOE COOTBET-
CTBHUE CJICAYIOIINX
YMEHUN: IpUMeE-
HATH TEOPETHYC-
CKHE METO/JIbI K pe-
IICHHIO TUITOBBIX
3aja4. Y MEHHUS
OCBOEHBI, HO J0-
MyCKalOTCsl HE3HA-
YUTENbHBIE OLIHO-
KU, HECTOYHOCTH, 3a-
TPYIHEHHUSI TIPH
pelIeHuu 3a/1a4, He
BJIAAIOLIIME HA 00-
LUNA XOJ pELICHUS

OOyuaromuiics ae-
MOHCTPHUPYET yMe-
HHC HpI/IMeHSITB
TEOPHIO K PEIICHUIO
TUIIOBBIX 3a4a4,
MIPABHIIBHO M ITOJTHO
CTpOI/ITB peH_IeHI/I)I
MaTeMaTHYECKUX
3aga4. CBoOOIHO
OTepUpyeT Mpruoo-
PETEHHBIMU YMEHU-
SIMH, TIPUMEHSIET UX
B CI/ITyaLII/IHX I10-
BBIIIICHHOM CJIOK-
HOCTH.

BJIAJIETh:
METOJaMH MaTeMa-
THYECKOI'0 aHaIn3a 1
MOJICTTUPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIILHOTO
HCCIICAOBAHUS HpO-
eccoB st dpdek-
THUBHOTI'O pCLHCHI/I}I
3ama4 B chepe npo-
(dbeccruoHanbHOM nes-
TEJIBHOCTH

OOyyarommiicst He
BJIaZIECT WM B CO-
BEPIIIEHHO HEJI0CTa-
TOYHOM CTEIICHH BJla-
€T HaBbIKAMH Ma-
TEMAaTHYECKOTO aHa-
JIn3a 1u MOIIGJII/IpOBa-
HUS, TEOPETUUECKOTO
nu 3KCH€pI/IM€HTaHBHO-
I'0 UCCIIEA0BaHUS
MPOLIECCOB

OO0yyaromuiics
BIIAZICCT METOJaAMH
MaTeMaTHYCCKOrO
aHajJn3a U MOJCIIH-
pOBaHMS B HETOJ-
HOM 00BEME, JI0-
MyCKAIOTCS 3HAYH-
TEJbHBIE OLINOKH,
MPOSIBIISIETCS HENIO-
CTATOYHOCTH BJia-
JICHUS MaTeMaTH4e-
CKOM TEXHHUKOH,
UCIILITBIBAET 3HAYH-
TeJbHBIC 3aTPYIHE-
HUS TIPH IPHUMECHE-
HUW HaBBIKOB B HO-
BBIX CHTYaIUsX.

OOyuaromuiics 9a-
CTHYHO BJIaJIceT
METOJaMU MaTeMa-
TUYECKOTO aHAIN3a
U MOJICTTUPOBAHHUS,
HaBBIKH OCBOCHBI,
HO JTOTTYCKaIOTCS
HE3HAYUTEIIbHBIC
OIIMOKH, HETOYHO-
CTH, 3aTPYIHCHHS
[PU AaHATUTHYECKUX
oTepanusx, nepe-
HOCE YMEHUI Ha
HOBBIE, HECTAH-
JapTHBIC CUTYAIHH.

OOyyarommiicst B
IOJIHOM 00beMe
BJIAJICET METOJaMU
MaTeMaTU4eCKOro
aHaJin3a u MOJICIN-
pOBaHUs, CBOOOTHO
IIPUMEHSET MOJIY-
YEHHEIC HaBBIKH B
CI/ITyaLII/ISIX I1OBBI-
IIEHHOH CIIOKHO-
CTH.

OIIK-4 Crnoco6en ucronb30BaTh COBpeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH U IPHKIIAIHBIE POTPAMMHBIE
CpeZCTBa IpH PEIICHUH 3a/1a4 TPOU3BO/ICTBA MOIUTPAPUIECKOM MPOIYKIINH, a TAK)KE BBIITYCKa MPOMBIIIUIEHHBIX
U3JIEJINH, OCYILECTBIIIEMOTO € UCIIOJIb30BAHUEM TEXHOJIOTHI MOIUTpadMuecKoro u ynakoBOYHOI O MPOU3BO/ICTB
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3HATh:
OCHOBBI MaT€MaTHu4cC-
CKOTO aHaju3a, Bepo-
SATHOCTHBIC U CTaTu-
CTHUYECKHE METOJbl B
o0beMe, MpeaycMOoT-
PEHHOM MHpOrpaMMOi

OO0yuarommiics sie-
MOHCTPHUPYET MOJTHOE
OTCYTCTBHE WJIU HE-
JIOCTAaTOYHOE COOT-
BETCTBHE 3HAHMI Ma-
TEMATUYCCKUX MOJIC-
JIel MPOCTEUIINX CH-

OOyuarommiics se-
MOHCTpPHPYET He-
MOJIHOE COOTBET-
CTBHE 3HAHUU MPO-
rpaMMe, 10mycKa-
IOTCSI OIINOKH, MPO-
ABJISIETCS HEIOCTa-

OOyuaromuiicst
JI€MOHCTPHPYET
JTOCTaTOYHO
ri1yOOKHe 3HaHUS
KOHTPOJIUPYEMBIX
pasziesnos
TMCIUTIIINHEL,

OO6yuaromuiicst Jie-
MOHCTPUPYET MOJI-
HOE COOTBETCTBHE
3HaHUH IIPOrpamMme
JUCLUILIAHBL, J10-
TMYHO U apryMeH-
TUPOBAHHO OTBEYa-

JIACITUTUTUHBI CTEM U IPOLIECCOB B TOYHOE, TOBEPX- OTBEYaEeT Ha BCE €T Ha BCE BOMPOCHI,
€CTEeCTBO3HAHUU H HOCTHOC 3HaHHE BOIIPOCHI, B TOM B TOM YHCIIC JI0-
TEXHUKE U BEPOST- MaTeMaTUYeCKuX U | YUCie TOJTHUTEIIbHBIE, 110-
HOCTHBIX MOJICJICH, HE | BEPOSTHOCTHBIX JOTIOJTHUTEIbHEIC. Ka3bIBaCT BBHICOKHI
CHOCOOEH apryMeH- Mozenen. i mno- B 10 e Bpems Ipy | ypOBEHb TEOPETH-
TUPOBAHHO M MOCJIE- | JIyYEHUS NMPaBUIb- | OTBETE JIOMYCKaeT YECKOH MOATOTOBKH
JOBATENLHO U3JIaraTh | HOTO OTBETa TPeOy- | HECYIICCTBCHHBIE
MaTtepua, Herpa- IOTCSl YTOUHSIIOIIUE | TIOTPEITHOCTH WU
BHJIBHO OTBEYACT Ha BOIIPOCHI JaeT HEI0CTaTOYHO
JIOTIOJTHUTEILHBIE BO- TOJTHBIE OTBETHI
MIPOCHI WJIH 3aTPY/IHS-
€TCsl C OTBETOM
yMeTh: OOGyuarommiics moka- | O0yuatomuiicst ne- | OOyuatomuiicst ne- | OOyuaromuics sie-
MPUMEHSITh METOJIbI | 3bIBaCT HEC(HOPMHUPO- | MOHCTPUPYET HE- MOHCTPHUPYET Ya- MOHCTPHUPYET yMe-
MaTeMaTH4eCKOTO BaHHOCTb YMEHUH ITOJTHOE COOTBET- CTUYHOE COOTBET- HUE IPUMEHATH Ma-

aHaluM3a U BEPOSIT-
HOCTHO-
CTaTUCTHYCCKUE Me-
TOABI IS IOCTAHOB-
KU U pELICHUs MpH-
KJIaJHBIX 3a1a9

MPUMEHSTH TEOPHIO K
pemienuto npodeccu-
OHAJILHBIX 3aj1a4, J0-
MyCKaeT rpyobie
OLIMOKH MPH pere-
HUU WU BOOOIIE pe-
[ICHUS 33/1a4 OTCYT-
CTBYIOT, HEITPABHIILHO
OTBEYaeT Ha JIOIOJI-
HUTEJIBHBIC BOITPOCHI,
CBSI3aHHBIC C U3yYaB-
HIMMHCS B Kypce Ma-
TEMaTUYECKHUMH Me-
TOJAMH M MOJIEIISIMU
WM 3aTPYTHSACTCS C
OTBETOM, aDCOJIIOTHO
HE YYUTHIBACT TPaHU-
bl IPUMEHUMOCTHU
MaTeMaTHYeCKOMU MO-
hi (17t

CTBHUE YMEHUU
NPUMEHEHHUS MaTe-
MaTHYECKUX METO-
JIOB IS peIIeHUs
pohecCHOHATBEHBIX
3aaa4. B pemenun
3a1a4 MOT'YT CO-
JepKaThCs TpyObIe
oLIMOKH, B perie-
HUU HE YYUTHIBA-
I0TCSl TPAHUIIBI
MPUMEHUMOCTH MO-
NEIIEeN.

CTBUE YMEHUH
MIPUMEHEHHUS MaTe-
MaTHYECKHUX METO-
JIOB JIJTSL PEIICHUS
npodecCHoHATBLHBIX
3a7a4 IMOBELIIIICHHON
CIIO>KHOCTH. Y Me-
HHSI OCBOCHBI, HO
JIOMYCKaIOTCS He-
3HAYUTEIbHBIC
OIIMOKHU, HETOYHO-
CTH, 3aTPyTHEHUS
P PEIICHUH 3a-
Jlay, HE BIIUSIOLINE
Ha 00U X0 pe-
HICHHS

TEMaTHUYECKYIO T€O-
PHIO K PEIICHUIO
npodecCHoHATBLHBIX
3a7a4 IMOBELIIIICHHON
CJIO)KHOCTH, TIpa-
BUJIBHO U IIOJIHO
CTPOUTH PEIICHHUS
MaTeMaTHYECKHUX
3a/1a4, YIUTHIBET
TPaHMIIBI TTPUMeE-
HUMOCTH MaTeMa-
TUYECKOM MOJICITH.
CBoOoaHO omepu-
pyeT npuodpeTeH-
HBIMU YMCHHSIMU,
MIPUMECHSIET UX B
HECTaHJIAPTHBIX CH-
Tyarusx.

BJIA/IETh:
CIIOCOOHOCTBIO Coue-
TaTh TEOPETHUECKUE
3HAHUS C HAKOIIJIICH-
HBIMH TIPAKTHYECKH-
MU HaBBIKAMHA 110-
CTPOEHHUSI MaTeMaTH-

OOyuarommiicst He
BJIaJIceT UM B CO-
BEPIICHHO HEI0CTa-
TOYHOM CTEICHU BJIa-
JIeeT HaBBIKaMH I10-
CTPOEHHUS MaTeMaTH-
YECKOM MOJAENH Mpo-

OO0yuaromuiics
BIIaJIcET METOAaMU
MOCTPOEHUS MaTe-
MaTUYECKOM MO/Ie-
mu ipoeccro-
HAJIbHBIX 3a/1a4 B
HETOJIHOM 00BeEME,

OO6yuaromuiicst ya-
CTUYHO BJIaZACCT
METOJIaMH TIOCTPO-
CHUA MaTCMaATH4YC-
CKOM MOJIeJIA MPO-
(heccroHaTbHBIX
3a7a4, HABLIKH

OO6yuaromuiicst B
IIOJIHOM 00BEME
BJIaJIEET METOAAMU
MIOCTPOCHUS MaTe-
MaTHYECKOI MoJe-
71 Ipodeccro-
HaJIGHBIX 3a7a4 U
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YeCKUX MOJeIeH s
pelieHus UHXKEHep-
HBIX 3a7a4

(dbeccnoHaNbHBIX 3a-
Jla4 ¥ COJIePKaTENb-
HOW MHTEpIpETANU
MOJIYYEHHBIX PE3YIIb-
TaTOB

JOIIYCKAalOTCA 3Ha- | OCBOEHBI, HO J10- COJZIEpKaTENbHON
YUTEIbHBIC OINO- | MyCKAIOTCS HE3HA- | MHTEPIPETALUuU
KH, IPOSIBIIIECTCS YUTENIbHbIE OIINO- | MOJYYEHHBIX pe-
HEJ0CTAaTOYHOCTh KM, HETOYHOCTH, 3a- | 3YyJIbTATOB.

BJIaJICHUS MaTeMa-
THYECKOM TeXHU-
KOM, UCITBITHIBACT
3HAYUTEIBHBIC 3a-

TPYAHEHHUSI IPU
MPUMEHEHUN HABBI-

TPYIHEHHUS IPU
AHAJIUTUYCCKUX
onepanusx, rnepe-
HOCE YMEHUI Ha
HOBBIE, HECTAH-
JapTHBIE CUTYaIlHH,

KOB B HOBBIX CUTY- | HHTEpIIpETaIUH
aIUsX WK TPU UH- | TIOyYEHHBIX pe-
TeprpeTauu Moiy- | 3yJ1bTaToB.

YEHHBIX pe3yJbTa-
TOB

IlIkaJia oueHUBAHMS Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTALIMU U €€ ONUCAHKE:

dopMa IPOMEKYTOUYHOM ATTECTAUM: IK3AMEH

[TpomexyTouHas aTTecTanus OOydaromuxcs B (opMe 3K3aMeHa MPOBOAUTCA
M0 pe3yJbTaTaM BBIMIOJHEHUS BCEX BUAOB y4eOHOW paboThI, MPemayCMOTPEHHBIX
y4eOHBIM IUTAHOM IO JaHHOW JAMCUHUILIMHE, MPU 3TOM YUYUTHIBAIOTCS PE3yIbTaThl Te-
KYILIEro KOHTPOJIS yCIIEBAEMOCTH B TeueHue cemecTpa. OLieHKa CTENeHH JOCTUKECHMUS
00y4aroIUMUCS TNIAHUPYEMBIX PE3yJIbTaTOB O0YUYEHUS MO IUCHUIUIMHE TPOBOAUTCS
IIPENOAAaBaTeNIeM, BEAYIIUM 3aHATHS 110 JUCHUIUIMHE METOJOM JKCIEPTHOU OLICHKH.
I1o nToram nMpomMeXyTOYHOM aTTECTALMK IO JUCLUIIMHE BBICTABIISICTCS OLIEHKA «OT-
JIMYHO», «XOPOIIO», «yIOBIECTBOPUTEIILHO» WIN «HEYIOBIECTBOPUTEIBHOY.

IIxajga oneHuBaHuA

Onucanue

OTJIU4HO

BrinosiHeHs! Bce 00si3aTe/IbHbIE YCJI0BUA MOATOTOB-
KH CTyJAeHTa K [POMEKYTOYHOH AaTTecTaluu,
NpPEAyCMOTPEHHBIE MPOrpaMMoOi AUCHUIUIUHBL CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUU,
HABBIKOB TIOKAa3aTellsiM, TNPHUBEACHHBIM B TaOJHIAX,
omnepupyeT NPUOOPETEHHBIMU 3HAHUAMH, YMEHHSIMH,
HAaBBbIKAMH, MPUMEHSET UX B CUTYalUSX MOBBIIIEHHON
cinoxkHoCTH. [Ipu 3TOM MOTYT OBITH TOMYIIEHBl HE3HA-
YUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYIHEHHUS TpHU
NIEPEHOCE 3HAHWW M YMEHHMI Ha HOBBIE, HECTAHIAPT-
HbIE 33/1a4U.

Xopo1o

Brinonnens! Bce 00si3aTe/ibHbIE YCI0BUSI MOATOTOB-
KM CTyJeHTa K TIPOMEKYTOYHOH aTTecTalum,
PEIyCMOTPEHHbIE TMporpaMMoil AucuumuiuHbl. Cry-
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JIEHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHUH,
HABBIKOB TMOKa3aTelisiM, NpPHUBEACHHbIM B TaOJIMIIAX,
omnepupyeT NPUOOPETEeHHBIMU 3HAHUAMH, YMEHHSIMH,
HaBbIKaMH. B TO ke BpeMs MpHu OTBETE JOMYCKAaeT He-
CYILIECTBEHHbIE TTOTPEIIHOCTH, 33J]a4l PEIIaeT ¢ He0-
YyeTaMmu, HE BIUSIIONIMMU Ha OOIIUI X0/ pelieHusl.

BrimnosHeHs!l Bce 00s13aTesIbHbIE YCJIOBUS MOATOTOB-
KH CTyJAeHTa K THPOMEKYTOYHOH aTTecTaluu,
NpeayCMOTPEHHbIE MpOorpaMMol AucUUIUIMHBL. CTy-
JCHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHHM, YMEHHIA,
HAaBBIKOB TI0Ka3aTeNsIM, IMpPHUBEIEHHBIM B TaOIMLAX,
onepupyeT NpUOOPETEHHBIMU 3HAHHUSIMH, YMEHHUSIMH,
VY aoBneTBOpUTENbHO | HaBbIKaMu. Ho mMoka3bIBaeT HETIyOOKHE 3HAHMS, MPH
OTBETE HE JOIMyCKaeT rpyObIX OMIMOOK WM MPOTHBO-
peunii, oAHAaKO B (HOPMYIMPOBAHUM OTBETA OTCYT-
CTBYET JIOJDKHAsl CBSI3b MEXKIY aHAIU30M, apryMeHTa-
Ueil U BBIBOJAAMH, B PEIICHUU 3a7a4 MOTYT COJIEp-
&KaTbCsl TpyObIe OmMOKU. J[1s momydeHus: mpaBUIbHO-
r'o OTBETa TPEOYIOTCS YTOUHSIOUINE BOIPOCHI.

He BbinonHeHbl 00s13aTeJIbHbIE YCJIOBHUS MOATOTOB-
KH CTyJAeHTa K [POMEKYTOYHOH AaTTeCTalHu,
MPEIYyCMOTPEHHBIE TpPOrpaMMon aucumruineel, WMIJIN
CTYAEHT JEMOHCTPUPYET HEIOJHOE COOTBETCTBHUE 3HA-
HeynoBneTBopUTeNbHO | HUM, YMEHHI, HAaBBIKOB IPUBEIECHHBIM B TaOaMIlax,
JOMYCKAIOTCA 3HAYUTEIbHbIE OIIMOKHU, TMPOSBISETCA
OTCYTCTBUE 3HAHUW, YMEHHI, HABBIKOB MO PSAY MOKa-
3aTenei, CTy/IEHT HUCIBITHIBAET 3HAUYUTEIIbHBIE 3aTPY/I-
HEHHUSI IPYU ONIEPUPOBAHUY 3HAHUSIMUA U YMEHUSIMU.

@DOHJIbI OIIEHOYHBIX CPEJICTB MPEJCTABICHBI B MPUIIOXKEHUH 2 K pabouel mpo-
rpaMme.

7. YueOHO-MeTOANYeCKOe U HHPOpMAITMOHHOE 0OecnieueHre JUCHUIINHbI
a) OCHOBHAas JiUTeparypa:

1. Kynpssues JI.JI. Kpatkuii kypc maremarnueckoro ananusa. T.1. ludbdepeniu-
abHOE U MHTETPAJIbHOE HCYHUCIEHUS (QYHKIHMI ONHON mepeMeHHOW. Psabr:
VYuebuuk [DnexkTpoHHBINA pecypc]: yueb. - DnekTpoH. aaH. - MockBa: du3mar-
mut, 2015. - 444 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/71994 -
3ari. ¢ sKpaHa. |

AOMOJHUTEIbHAS JIUTepaTypa:

1. IMuckynoB H. C. JuddepennmanbHoe U UHTErpaibHOE UCUUCIEHUS IJIs BTY-
30B. B 2-x Tomax. M.: MuTerpan - [Ipecc, 2009. 180 sk3.
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2. @uxtenronsl] .M. Kypc nuddepeHmanbHOro 1 HHTErpaibHOr0 UCUUCICHUS:
VYuebnuk. B 3-x Tomax. T.1 -13-e uzz., crep. CII6.: U3a-Bo «Jlanby, 2019. 608
c. T.2 13-e uzn., crep. CII6.: U3n-Bo «Jlauby, 2019. 800 c¢. T.3 — 10-¢ u3zn.,
ctep. CII6.: U3a-Bo «Jlanb». ctep 2019. 656 c.

3. 3ybkos B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [lymkaps
E.A. Kypc MareMaTHKu JUIsi TEXHUYECKUX BBICHIMX Y4eOHBIX 3aBeAeHUN. M.:
MI'MY, 2012. 400 sk3. https://e.lanbook.com/

4. MunocnieB B.b., Mapteinenko A.U., Jlsxosckmit B.A., 3yokoB B.I'. Kypc
BBICIIEN MaTeMaTHKH: YueOHoe mocobue. Yacte 1.M.: MI'1Y, 2007; Yactb
2M.: MI'MY, 2007. Yacre 3. M.: MI'NY, 2011. 400 »5ks3.
https://e.lanbook.com/

5. ITucemennsiil . T. KoHCIeKT JIeKIui MO BhICIIEH MaTeMaTuke, 12-oe u3a. M.:
Aipuc-IIpecc, 2013.

6. Kypc nexuuii mo nuHeHOW anredpe M aHAIUTHYECKOHW T'€OMETPHUH: yueOHOe
noco6ue. // Kynpssues b.1O., Matsm B.U., IlokazeeB B.B., Uepkecosa I'.B..
M.: MI'TY «MAMM», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nexkTpoHHBIN pecypc.

7. Maremarudeckuil ananus. Teopust npenenoB u auddepeHIranTbHOe HCUUCIIe-
HUE: OCHOBHBIE TMOJOXKEHUS TEOPUHU, METOJUYECKUE YKa3aHWUS U BapHaHTHI
pacueTHO-Tpaduueckux padot // bomyno M.A., boponuna C.U., KopotkoBa
H.H., Tkauenko O.U. M.: MI'TY «MAMI», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkTpoHHBIH pecypc.

8. Kynukos, B.C. PykoBOJCTBO 110 MareMaTUKE JJisl MPOBEICHUS IPAKTUUECKUX
3aHSATUHA U CAaMOCTOSITEILHOM paboThl 0Oy4Jaronuiics B : 1o creil. 261202.65,
261201.65, 150601.65,, 220501.65, 230102.65. 1 cemectp. DneMeHTbI
JUHEWHOU anreOpsl U aHamTruaeckor reometpuu / B.C. Kynukos,

N.A. JxsapmenmBuim, M. 5. Cnupungonos. M-Bo oOpazoBaHusi 1 Hayku PO,
MI'VIIL. - M. : MI'VII, 2010. — 182 c.

9. Koran E.A. O6sikHOBeHHBIE AU PepeHIInaIbHbIe YPaBHEHUS U BApUALIMOHHOE
UCYHCIICHUE B MPUIIOKEHUH K Pacu€Ty aBTOMOOMJIbHBIX KOHCTPYKUUHA. Yueo-
HOE Toco0me Mo JucIUIUInHe «MartemaTthkay sl CTyJIeHTOB BCEX CIeIrallb-
nocreii. /E.A. Koran. M.: MAMMU, 2010. - 294 c.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHBIH pecypc.

B) MporpaMMHoe o0ecrieueHue U HHTePHeT-pecypcehl:

[TporpamMMHOE oOecrieueHue He MPEeTyCMOTPEHO.

HHTepHEeT-pecypchl BKIIOYAIOT YYeOHO-METOJIMYECKHE MaTepHAlIbl B JICK-
TPOHHOM BHJIC, TpEJCTaBlIEHHbIC Ha caiiTe mospolytech.ru B pasnmene: «l{eHTp Mma-
TeMaTu4deckoro oopazoBanusy (http.//mospolytech.ru/index.php?id=4486);

BapuaHTBl KOHTPOJIBHBIX 3aJIaHWHA M0 AUCIUIUIMHE MPEJCTABICHBI HAa CaWTax:
http://i-exam.ru, http:// fepo.ru.
[Tone3npie y4eOHO-METOMMYECKUE W MH(POPMAIIMOHHBIC MaTepUalibl MPEICTaB-
JICHbl Ha cauTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

15



16

[lepeuenb pecypcoB HH(DOpPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu «WH-
TEPHET» JIJIs1 OCBOCHUS TUCUUILIIUHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNuTepHeT-pecypchl BKIHOYAIOT Y4eOHO-METOIMYECKHE MaTepualibl, MPeICTaB-
JIEHHBIE Ha CalTe JJIeKTPOHHO-OMOIMOTeuHOW cucTembl WM3gatenbctBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests_higher math.html Tectsl o BrICcIIIEH MaTeMaTHKeE.

Kaxnprii ctyneHT obecrieueH WHAUBUYAIbHBIM HEOTPAHUYECHHBIM JTOCTYTIOM K
AIIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog).

8. MarepuajbHO-TEXHHUYECKOE O0eceYeHne U CIUTTHHbI

MatepuanbHO — TeXHUUYECKast 0a3a yHMBEpcUTETa 00eCleurBaeT MPOBEICHHE
BCEX BUJOB 3aHITHUN, NMPETyCMOTPEHHBIX Y4€OHBIM IJIAHOM U COOTBETCTBYET JCil-
CTBYIOLLIUM CaHUTapPHBIM U IIPOTUBOIIOKAPHBIM ITPaBUJIaM U HOPMaM.

Kadenpa «MaremaTika» He pacroiaraeT COOCTBEHHBIM ayAUTOPHBIM (POHIOM
U UCTOJIb3yeT yueOHbIE ayIUTOPUHU U3 00IIer0 JOHa YHUBEPCHUTETA.

[Tpu HEoOXO0AMMOCTH IJIsl MPOBEACHUS WHTEPAKTUBHBIX MPAKTHUUECKUX 3aHS-
THW UCTIOJIb3YIOTCSI KOMITBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

9. MeToanuyeckne peKOMEHIAUMH JJISI CAMOCTOSATEILHON padoThI CTY/IEHTOB
Pa3znen: 3jieMeHThI JIMHEHHOM aJaredpbl

Matpuusl u onpeaenurenu. llpexae Bcero, CTyeHT JOJDKEH HMOHATbH, YTO
MaTpula — 3T0 Tabauua yuces (IpuyeM 3Ta Tabuia MOXKET UMETh OJMHAKOBOE YHUC-
JIO CTPOK U CTOJIOLIOB, @ MOKET OBITh M MPSIMOYTOJIHOM), & ONPEAEIUTEIb- ITO YUC-
J1I0, 3allChIBAEMOE B BUJIE KBAJPATHOMN TaOIMIIbI, TO €CTh ONPEIEIUTEIN CYIIECTBY-
0T TOJIBKO Y KBaJIPaTHBIX MATPHILI.

Crnenyet oOpaTuTh 0c000€ BHUMaHHE Ha OTIEPALIUI0 YMHOKEHUS TPSIMOYTOJIb-
HBIX MATpPUIL U MOHITH, KAKUM IOJIy4aeTCsl MOPAIOK MaTpHULbl — rpousBeaeHus. Oco-
OCHHOCTh MATPHI] TAK)KE COCTOUT B TOM, UYTO NMPOU3BEJCHUE MATPHI] HE MEPECTAHO-
BOYHO, TO €CTh 4B # BA.Cnemyer 00s3aTelnbHO yOSIUTHCS B 3TOM, PEIIMB COOTBET-
CTBYIOLIME 33/]]auu.

Baxxubpim sBisieTcs moHsTHE 00paTHOM Matpuisl. Hago 3Hath ycrnoBue cyie-
CTBOBaHMsI OOpAaTHOM MaTpPUIBl U aNTOpUTM ee moctpoeHus. Ilocie ee BrIUUCICHUS
LI€JI€CO00Pa3HO JeNaTh NPOBEPKY MPABUIBHOCTU PELIEHUS, BBIIOJIHUB ONEPALIUIO
YMHOXXEHUSI A~'A=E (0JDKHA OMYYUThCS SAMHUYHAS MaTPUIIA)

ITpu n3ydyeHun onpenenuTened HaAO YETKO YCBOUTh MOHATUS MUHOpa, anreod-
panyvecKoro JOMOJHEHMsI, 3HATh MHOTIOYMCIIEHHBIE CBOWCTBA ompexaenutens. [
OCBOEHHUSI TE€XHMKH BBIUMCIICHHS OIpENeIUTeNel 1enecoo0pa3sHo, BbIOpaB IMpOU3-
BOJIBHBIM OINPEAETUTENb BbIIIE TPETHETO MOPAIKA, PACKPBITh €r0 PA3NIUYHBIMU CIIO-
co0amu, IpUMEHsS pa3IoKEHUE U M0 CTpoKaM M 1o crondiam. OOpaTuTe BHUMaHHE,
KaKue CTPOKH (CTOJOLBI) MpeANOYTHTENbHEE BEIOUPATh AJISl PACKPBITHS ONpeeTnuTe-
7151, 4TOOBI YIPOCTUTH €ro BbiuuciaeHue. OcoObeHHO >PPEKTUBHO BBIYUCICHUE OTpe-
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JeUTeNIe ¢ TOMOILBI0 3JIEMEHTAPHBIX MPeoOpa30BaHU, MPUBOASIIUX €ro K Tpe-
YTOJIbHOMY BH]Y.

[Ipy wm3yyeHUH penieHud CHUCTEM JIMHEWHBIX aireOpandyeckux ypaBHEHUH
(CJIAY) oOpatuTe BHHUMaHHE, MPEXKIE BCETO, Ha TMOHITHE PEIICHUS CUCTEMBI U
YCJIOBHS CYIIECTBOBAHUS PELIEHUM B 3aBUCUMOCTH OT COOTHOLIEHHS] MEXKy PAHTOM
MATpPULbI, PAHTOM PACIIMPEHHOM MATPHUIbI CHUCTEMbI W YHUCIOM HEU3BECTHBIX H
ypaBHeHui. OOpaTtuTe BHIMaHUE Ha yciaoBus npumeHeHus Gopmyn Kpamepa u me-
ToAa OOpaTHOW MaTpuilkl. BHUMaTeIpHO pazdepuTe MPUMEPHI PEIICHUS MPOU3BOIIb-
HBIX CHUCTEM JIMHEHHBIX alreOpandeckux ypaBHeHUU meTonom ["aycca (BBeaeHue Oa-
3MCHBIX M CBOOOTHBIX TIEPEMEHHBIX ).

Pa3znen: JjieMeHThI BEKTOPHOM ajiredpol

[Tpu n3ydyeHuu 1aHHON TeMbl 00OpaTUTE BHUMAaHUE Ha JIMHEWHBIE ONepaliy HaJ
BEKTOpaMH, Ha MOHATUS JMHEHHOW HE3aBUCUMOCTH M JIMHEHHOW 3aBUCUMOCTH BEK-
TOPOB, Ha (yHAAMEHTAIbHOE MOHATUE Oa3uca BEKTOPHOIO MPOCTPAHCTBA (U OpPTO-
HOPMHPOBAHHOTO 0a3uca), Ha pa3sioKEHUE BEKTOpa Mo Oa3ucy.

3HaTh OmpejelieHne, T€OMETPUUYECKUE CBOMCTBA CKaJsipHOTO, BEKTOPHOIO U
CMEIIaHHOTO MPOU3BEACHHS BEKTOPOB, (POPMYJIBI JJIsl KX BHIYMCIICHUS B BEKTOPHOU U
B KoopauHaTHOU (opme. OOs3aTeNIbHO 3HATh U YMETh MPOBEPSATH YCIOBUS OPTOTO-
HaJIbHOCTHU, KOJUTMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

Pa3nei: 3j1eMeHTBI MATEMATHYECKOI0 aHAJIU3a

[Tpu m3yuenun nuddepeHIHanTbHOr0 UCUUCICHUS (QYHKIUU OAHON MepeMeH-
HOI 00paTrTe BHUMaHWE Ha MOHSATHE Mpesena GYHKIMU B TOYKE U METOJIbI €T0 BbI-
yuciienus. [Ipenen — o4HO U3 OCHOBHBIX MOHATUN MATEMATHYECKOro aHaim3a. [lpu
BBIYUCJICHUU TIpeeoB (GYyHKIIMU HAJ0, MPEXkKe BCETO, BBISICHUTh XapaKTep Heolpe-

0 o« " o
JICJICHHOCTH (6,—,0-00,00—00,1 . UtoObl OBIaJeTh TEXHUKOM pelIeHus 3ajayd Ha
Q0

BBIUMCIICHHE MPENIEIOB, HAJ0 3HATh JIBa 3aMeyaTeNIbHBIX Mpeferna, Ta0InIly SKBHBaA-
JICHTHBIX OCCKOHEYHO MaJIbIX, MPaBWIO JlomuTamns, pa3audHble MPUEeMbl PACKPBITHS
HEOTPEIeIEHHOCTEN B 3aBUCUMOCTH OT BHJa (QYHKIIMHM U PEUIUTh JOCTATOYHO OOJIb-
10€ KOJMYECTBO 3a/au.

[Ipy m3yyeHum TeM, MOCBAILIEHHBIX MPOU3BOAHON U auddepeHunany ¢GyHk-
[[UHU, HAJI0 OCMBICIUTh UX T€OMETPUUECKHUI CMBICI, IOHUMATh Pa3Inyue MEXIy HU-
MU (nuddepeHnnan - 3To riaaBHas JUHEWHAs 4acTh npupaiieHus GyHkiuu). TBepao
3HaTh (Kak TaOJuIly YMHOXXEHHS) (opmyibl nuddepeHnpoBaHus OCHOBHBIX dJie-
MEHTapHBIX QYHKIMN U TipaBwia guddepeHnmpoBanus (Bce, KOHEYHO, HO OCOOEHHO
npaBuio AU PepeHITupoBaHUS CI0KHON HYHKIUN).

OObpaTtuTe BHUMaHuE TaK)ke Ha 0COOCHHOCTH Au(depeHunpoBanus HyHKIUH,
3aJJaHHBIX B HESIBHOW (hopMe, mapaMeTpUUeCcKd, Ha MPUEM JIOTapU(PMUUIECKOrO AU -
bepeHrpoBaHus.

Crnenyer 4eTKO 3HATh U YMETh MPUMEHATHh aJITOPUTM HCCIIENOBAHUS (PYHKITHI
U TIOCTPOCHHUs TIpaUKOB: OINpeAeseHHe TOYEK pa3pbiBa (M UX KIacCU(PHUKAIUIO),
acuMITOT rpaduka (BepTUKAIBHON, HAKIIOHHOW, TOPU30HTAIILHOM ), HEOOXOANUMBIEC U
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JOCTaTOYHbIE YCIIOBUS MOHOTOHHOCTH (DYHKIMH, CYHIECTBOBAHUS JIOKAJIHHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBIMYKJIOCTH U BOTHYTOCTH (PYHKIIMU U TOUYEK Meperuoa.

Paznen: nudPepenuunanbHoe ncuuciaeHue GQyHKUUN HECKOJIbKHUX MEePeMEeHHbIX

[Ipy m3ydeHUW MaHHOTO pasjeiia 0OpaTWTe BHUMAHHWE HA TO, YTO (DYHKIIUS
JABYX IICPCMCHHBIX UMCCT HaFHHHHBIﬁ I‘eOMeTpI/I‘—IeCKI/Iﬁ CMBICJI — 3TO ITOBCPXHOCTH B
TPEXMEPHOM MIPOCTPAHCTBE

Ha,uo OCMBICIINTD IIOHATHUA YAaCTHBIX IMPOU3BOAHBIX nu IIOJIHOI'O
muddepennrana U 0COOCHHOCTh WX BBIUMCICHUS, OBIAJACTh TEXHUKON BBHIYMCIICHUS
MPOU3BOJIHBIX OT CIIOKHOM (DYHKIMU HECKOJBbKUX MepeMeHHBIX. CremyeT oOpaTHUTh
BHUMAaHHE Ha TO, 4TO I (QYHKIHMH z = z(x,y) CMEIIAHHBIE YaCTHHIE MPOU3BOIHBIC
0’z B 0’z
% - Oyox
nopstok qudGepeHInpoBaHUS HE UMEET 3HAUYCHUS.

Jlnst QyHKIMKM HECKOJBKHMX TEPEMEHHBIX CKOPOCTh M3MEHEHHUS (PYHKIUHU B
ITPOMU3BOJIbHOM HAIIPABJICHHUHU XapPaKTCPU3YCTCA HpOHBBOI[HOﬁ 10 HaIIpaBJICHUIO, a
HauMOOJIbIIAsl CKOPOCTh HM3MEHEHHMS (QYHKIMW OyIeT B HamNpaBIICHUH BEKTOPA
rpaguenTa. Creayer oOpaTUTh B OTOM TEeME BHHMaHHUE Ha HEOOXOIUMOE H
AO0CTATOYHOC YCJIOBHA CYIICCTBOBAHMA OKCTpEMYyMa (I)YHKHI/II/I HECKOJIbKHUX
MIEPEMEHHBIX.

BTOPOIO TOpSAJIKA PaBHbI MEXIy COOOIA: (reopema I1IBapua), To ectb

Pa3znea: HHTEIPaJbHOC UCIYUC/ICHHEC

B uHTErpanbHOM MCYHMCICHHH periaeTcs 3agada, oOpaTHOW TOHM, KOTopasi pac-
cMaTpuBajiach B tuddepeHImanbHOM NCYUCICHIN HEO0OXOAMMO HAWTH JJIS JAHHOU
byHKIMM f(x) Takylo (YHKIHIO, TPOU3BOJHAS OT KOTOPOH Oblja Obl paBHa 3ajaH-
HoW. IHTerpupoBanue pyHKUMIA — TOCTATOUHO CIOXHBIA pa3Jes MaTeMAaTUKH, OBJIa-
JE€Tb KOTOPbIM MOYHO TOJIBKO, €CJIM CTYJEHT «BO3bMET» JIOCTATOYHO OOJIBIIOE KO-
JIMYECTBO UHTETPAJIOB PA3HOTO THUIA.

Hazno TBepno 3HaTh TaOJIMIly MHTErpajoB OT OCHOBHBIX 3JIEMEHTAPHBIX (PYHK-
L[, OCHOBHBIE METOJbl MHTETPUPOBAHMs (3aMEHA MEPEMEHHOM, IOJIBEJICHUE O]
3HaK nauddepeHuana, UHTETPUPOBAHUE IO YACTSIM, MPUEMBI BHIYUCIICHUSI UHTETpa-
JIOB OT PallMOHANBHBIX APOOEH, OT pa3HOro TUIA TPUTOHOMETPUUECKUX (DYHKIUH).

Hano ocMbIcInTh €IMHCTBO MOAX0Aa K TOCTPOCHHUIO ONPEICICHHBIX, KPATHBIX,
KPUBOJIMHEHWHBIX, MOBEPXHOCTHBIX HHTETPAIOB — MOCTPOCHHE HEKOTOPOM HHTe-
IPAJIBHON CYMMBI U IIPEEIbHBIN MIEPEXO.

3HaTh F€OMETPUUECKUN CMBICI U OCHOBHYIO (POPMYIy BBIYUCIICHHUS OMpEe-
JICHHBIX UHTETpasoB — popmyny HetoTona — Jleitbuuia, reomerpudeckue u pusmuye-
CKUE IPWIOKEHUS OIPENEICHHBIX U KPAaTHBIX MHTETPAlOB, YMETb HaXOAMUThH ILIO-
I1a]b IJI0CKON (PUTYpBI, JUIMHY KPUBOM, 00BEM M IUIOIIAb IOBEPXHOCTH TEJN Bpallle-
HUSL.

Paznen: O0bikHOBeHHBbIE TU(epeHnaIbHbIE YPABHEHUS

N3zyuenne nudepeHnuanbHbIX ypaBHEHUH HMEET BaKHEiIlee 3HaueHUe B
MaTeMaTHYecKoil  MoArotoBke  wuHxkeHepa. OObBsICHAETCS O3TO  TEM,  UTO
auddepeHnranbHble  YpaBHEHHUS MPECTABIAIOT COOOW MaTeMaTUYeCKHUE MOJIEIH

18



19

caMbIX pa3HOOOpa3HbIX MPOLIECCOB U SIBICHUH, TaK KAaK UX PEIICHUS IO3BOJIIOT
OMHKCaTh DBOJMIOLMI0 H3Y4aeMOI'o Mpoliecca, XapakTep MPOUCXOAIIMX €
MaTepuaIbHOW CUCTEMOM HM3MEHEHUH B 3aBUCHMOCTH OT IE€PBOHAYaJIbHOTO
COCTOSIHUSI CUCTEMBI.

OTnuyutensHoe CBOMCTBO AU depeHnaIbHbIX YPaBHEHUNH COCTOUT B TOM, YTO IpU
UX WHTErPUPOBAHUU OOBIUHO IMOIY4aeTCs OECUHCICHHOE MHOXECTBO pelieHui. s
YpaBHEHHUS MEPBOTO MOPSAIKAa 3TO MHOMXECTBO OIMUCHIBACTCS OAHOW MPOU3BOJIBHOM
NOCTOSIHHOMU. YTOOBI BBIAEIUTH U3 OECKOHEUYHOTO MHOXKECTBA PEIICHUN TO, KOTOPOE
OMHKCHIBAET HMMEHHO JAaHHBI Tpolecc, HEOOXOAUMO 3a/JaTh JOMOJHUTEIHHYIO
uHpOpMaLIMIO, HampuMep, 3HaTh HavyallbHOE COCTOSHUE Tpouecca. Takoe
JOTIOJIHUTENBHOE YCIOBUE HAa3bIBAECTCSl HAYAJIbHBIM YCIIOBUEM.

Jia auddepeHnnanbHblX YpaBHEHUM MEPBOrO MOPsJKa CIEAYET pas3indarhb
o0111ee, yacTHOE U 0C000€ peleHus, a TaKKe OOIINMA, YACTHBIA U 0COOBI UHTETPAJIBI.

[Ipu uHTErpUpOBaHMM YpaBHEHUN MEPBOrO MOpPsAKa HAAO MPEXIE BCErO
OIIPEEIUTh TUIl YPABHEHMUSI, @ 3aTE€M YK€ IPUMEHUTH TOT UM UHON METOJ| PELICHMS.
Hano o6s13aTenbHO OCBOUTH NMpOLEypy NPUBEACHNS YPAaBHEHUS NIEPBOTO MOPSIIKA K
YPAaBHEHHUIO C DPa3Ael€HHbIMU INEPEMEHHBIMHU, TaK KaK MMEHHO TaKHE YpaBHEHHUS
MO>KHO HETIOCPEICTBEHHO HHTETPUPOBATH.

B Teme, mocesiieHHON TUHEHHBIM AU PEpeHInaTbHBIM YPaBHEHUSIM BTOPOTO
NopsiIKa, HAalO0 3HATh TEOPEMBI O CTPYKType OOIIEro pemieHus OAHOPOIHBIX U
HEOJTHOPOJHBIX YpPaBHEHHUH, TaKk KaK OHHM YKa3bIBaIOT IMyTh MOCTPOCHHUS OOIIETO
pemenus. OOpaTUTh BHHMaHHE Ha TO, YTO pELICHHE JIUHEHHBIX OJHOPOIHBIX
auddepeHInaIbHbIX YPaBHEHU N — r0 MOPSAAKA C MOCTOSHHBIMU KO3 PUITUEHTAMH
He TpeOyeT MHTErpUpPOBAHMS, a CBOJUTCS K YUCTO ajureOpandeckod mpobieme
HaXO0XJIEHUs1 KOpHEH COOTBETCTBYIOLIETO XapaKTepUCTHUUECKOro ypaBHeHus. Hano
3HaTh BHJI YaCTHBIX PEIICHUH JMHEMHBIX OJHOPOAHBIX JuddepeHnanbHbIX
YPaBHEHUH N — ro NOpsAJKa C MOCTOSHHBIMU KO3((HUIIMEHTaMU B 3aBUCUMOCTH OT
BUJa KOPHEHN XapaKTEpHUCTUUYECKOIO YPABHEHUS.

Hano 4eTrko yACHHUTh aJIrOPUTM IMOCTPOEHUSI YACTHBIX PEIICHUH JMHEWHBIX
HEOAHOPOJHBIX AU PepeHIInanbHbIX YpaBHEHUN MeEToJIoM moadopa (MeToaom
HEOTpeAeNeHHBIX Kod((HIMeHToB), 0OpaTuB BHUMaHUE Ha TO, YTO B 3TOM Ciydae
BUJl YACTHBIX PEIICHWH HEOAHOPOJHOTO YPAaBHEHHUS COOTBETCTBYET IO CTPYKTYpE
3aJJaHHOW MPaBOW YaCTH.

[Ipu u3yueHnn TaHHOTO pa3/ena BaKHO HE TOJbKO OOYYUTH CTYJCHTOB YBEPEHHBIM
HaBbIKaM pereHus 1udpepeHInanbHbIX ypaBHEHUH, HO U Pa3bACHATh (PU3NUECKUN
CMBICJI YPABHEHUH U MOJYYAIOUIUXCS PELICHUN.

10. MeToauveckue peKOMEHAANMH VISl IIPenoaaBaTesist

[Ipexxne Bcero, cneayer oOpaTUTh BHMMAaHUE CTYIEHTOB Ha TO, YTO
NPaKTUYECKU BECh U3ydyaeMblii MU MaTepuaj He TpeOyeT Kakou-Inbo crienuaabHOM
(IOTIOJIHUTENILHOM) TMOATOTOBKM U BIIOJHE MOXET OBbITh YCIEIIHO M3y4Y€H, €CIH
CTYJIEHTBI OYJyT MOCEIIaTh 3aHATHS, CBOEBPEMEHHO BBIMOJHATH JOMAIIHUE 3a/laHUs
U T0JIb30BaThCs (IIPU HEOOXOJIMMOCTH) CHCTEMOM IUIAHOBBIX KOHCYJbTallUi B
TEYEHUE KAXKIOro cemectpa. Bomenmume B Kypc MaTeMaTUKH pPa3Aesbl SBISIOTCS
KJIACCUYECKUMH, B TO K€ BpPEMSI OHU MPAKTUUYECKU OPUEHTUPOBAHBI, TAK KaAK UMEIOT
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IIMPOKOE PACHPOCTPAHEHUE MJISI PEUIEHUs Pa3HOro poJAa 3aJady BHYTPU caMoi
MaTeMaTUKH U NPUKIAIHBIX 3a1ad. FIX OCBOEHHE MOMOXKET CTYJECHTaM JOTHYECKH
BEPHO, apTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYHO M MUCBMEHHYIO p€Ub, YCIEUIHO
NPUMEHATh HAKOIUICHHbIC 3HAHUS B IPO(EeCCHOHANBLHOM AESITeIbHOCTH.

Heobxoammo ¢ caMoro Hauasa 3aHSITHI peKOMEHI0BATh CTY/IEHTaM OCHOBHYIO
Y JIOTIOJHUTENIbHYIO JIUTEPATYPY, @ B KOHLE CEMECTpa J1aTh CIUCOK BOIPOCOB IS
MOJATOTOBKHU K 3K3aMEHY.

Ha nepBoM 3aHATHY IO JUCIUIUIMHE CJIEAYET 00s3aTEIBHO
porH(OPMHUPOBATH CTYIEHTOB O BUJE U (DOpPME MPOMEKYTOUHOM aTTECTALIUU 110
JUCLUIUIMHE, CPOKaxX €€ MPOBEIEHUS, YCIOBUAX AOMYCKA K IPOMEXYTOYHOM
aTTeCTally, MPUMEHSAEMbBIX BUIAX MTPOMEKYTOUYHOTO KOHTPOJIS.

CooOpaxeHust 1 peKOMEHJalluu, MPUBEJACHHbIE B 1. 9 paboueill mporpaMMbl
JUISL CTYJIEHTOB, JIOJDKHBI OBITh YETKO C(OPMYIMpPOBAHBI M H3JI0KEHBI HUMEHHO
IpPENoAABaTENIEM Ha JIEKIUAX, NPAKTUUYECKUX 3aHITUSAX U KOHCYJIbTALMSIX.

M3noxkeHne  TEOPETMYECKOrO0  Marepuaja  JIOJDKHO — CONPOBOXKIATHCS
WUTIOCTPATUBHBIMU TMPUMEpPAaMH, TUIATEIbHO OTOOpPAHHBIMHU MPEMNOJIaBaTeNieM Tak,
YTOOBI TEXHUYECKUE TPYIHOCTU M BBIKJIAJKUA NIPU PEIICHUH 3a/la4yd HE OTBJICKAJIN OT
IJIABHOTO: OCMBICIIEHUS MJIEM U CYTHM NpUMEHsAeMbIXx MeronoB. CienyeT Bceraa
yKa3blBaTh MNPUMEPHI MPAKTUYECKOTO MNPUMEHEHHUS PAaCCMOTPEHHBIX Ha 3aHATHAX
ypaBHEHU U HOPMYIL.

[TpakTHueckue 3aHATUS TOJKHBI OBITH OpraHU30BaHbI MPEIOIaBaTeIeM TaKUM
o0pa3oM, 4TOOBI OCTaBAJIOCh BpeMs Ha MEPUOAMYECKOE BBINOJIHEHHE CTYACHTAMHU
HEOOJBIION CaMOCTOSITENIbHOM paboThl B ayJUTOPUU MJii TMPOBEPKH YCBOCHHS
U3JI0KEHHOr0 MaTepuania.

[IpenogaBarenb, BEIyIIMN NPAKTUYECKUE 3aHATHS, JOJDKEH COIJIACOBBIBATH
y4eOHO — TEMAaTUYECKU TUIaH 3aHATUN C JIEKTOPOM, UCIIOIb30BATh €IUHYIO CUCTEMY
0003HaYEHUH.

[IpenonaBarento cieayer JO0OMBATHCS CUCTEMATUYECKOM HEMpPEpbIBHOM
paboThI CTYJICHTOB B TEUEHHE CEMECTPA, HEOOXOIUMO BBISIBIISITH CUIBHBIX CTYAEHTOB
U TMpUBJEKAaTh MUX K HAy4yHOM paboTe, K Y4acTHIO B Pa3HOIo poja OJUMIHUAaJax U
KOHKYpCax.

CTyaeHT [OJDKEH OllyllaTh 3aMHTEPECOBAHHOCTh  IPENOJABATENsd B
JOCTHKEHUH KOHEYHOTO pe3ysibTaTa: B MPHOOPETEHUH OOYUYaIOUIUMUCS MPOYHBIX
3HaHUW, YMEHHM W BJaJ€HUs HAKOIUICHHOW MH(OpMaimen nis pelieHus 3aaad B
po(eCCUOHATBEHOMN AESTEIHHOCTH.
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Ilpunooscenue 1

CTpyKTypa u coaep:KaHHe IMCHUILINHBI « BbICIIasg MaTeMaTHKA»
110 HANIPABJICHUIO NMOATOTOBKH
29.03.03 «Texnosorusi moJurpaguyeckoro ¥ ynakoBoO4HOro nNpou3BoACTBA)
[Tpodunb moaroToBKU
[Tpoduib «Texuoaorus moaurpadguueckoro Npou3BoOACTEA

(bakanasp)

Ounas dpopma 00ydeHUs

Buabi yueOHoii padorhl,

< N DopmbI
S | x & BKIIOYAH CAMOCTOSATE/NLHYIO Buabl camocTosiTe1bHOM padoThI aTTe-
2 5 S padoTy CTyI€HTOB, CrynenroB
Pa3nen 3amuuTHBIE TEXHOJIOTHH S ! g H TPY0EMKOCTS B JACAK cTauumn
S )
n/n © = CP | KC
II/C J JIa0 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Beenenune. Pazgen 1. DjeMeHTHI JIHHET-
HOM ajredpsl .
Martputisl u onpeaenutenu. Onepamnuu HaJ
MaTpuiiaMu. TpaHCIIOHUpPOBaHHAsT MaTpPH-
1.1 | ma. Onpenenurenun, UX CBONCTBA U BbIYHC- 1 1 2 2 0 +
JICHUS.
Boioaua 3adanuii PI'P Ne 1 no nuneiinoi
U_BEKMOPHOIL_anizedpe u_aHaAUumu4ecKoil
2eomempui.
OOparHast MaTpuIla U AITOPUTM €€ BBIYHC-
| o | eHus. [IpuBeneHre MaTpuilbl K JHArO- 1 ) 1

HaJbHOMY WJIM TPANECUUEBUAHOMY BULY.
Marpuunasi ¢opma 3amMcH CHUCTEMBI JIH-
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HEHHBIX aNreOpanvecknx ypaBHEHUH.

1.3

Pemienune cucteM JMHENMHBIX YpaBHEHUU
metonoMm Kpamepa, wmerogoM oOpaTHOM
Martpuiibl, MeToaoM ["aycca.

1.4

PeleHre npou3BOIbHBIX CUCTEM JIMHEH-
HBIX ypaBHeHU meToaom ["aycca. OnHo-
POJHBIE CUCTEMBI TMHEHHBIX anreOpanye-
CKMX YpaBHEHUU

1.5

Pa3nen 2. DiieMeHTBI BeKTOPHOI ajired-
pbl.

JInHenHbIe onepanuy Hal BEKTOPAMH, X
cBolicTBa. JInHeHas 3aBUCUMOCTE M HE3a-
BHCHMOCTb BEKTOPOB. ba3zuc cucrembl
BEKTOpOB. PasnoxkeHue BekTopa no 6asu-
cy.

CkansgpHoe, BEKTOPHOE U CMEIIAHHOE MPO-
W3BEJICHUSI BEKTOPOB, UX CBOMCTBA.
CamocrositeqbHasi padora Nel Ha cemu-
Hape

1.6

Jluneninpie npoctpancTBa. basuc. AnHanu-
TUYECKAsi TEOMETPHS Ha TUIOCKOCTH.

1.7

Pa3zpgen 3. DieMeHTHI MATEMATHYECKOIO
aHa/u3a.

UucnoBas mnocnenoBaTenbHOCTh. [Ipenen
YUCJIOBOM MOCHEAOBATENIbHOCTH M €r0
cBoiictBa. @ynkiusa. I[lpemen ¢yHKINH.
OCHOBHBIE TEOPEMBI O Npesenax (QyHKIHH.
[lepBbIii U BTOpOM 3amedaTesbHbIE Mpee-
ne1. CpaBHEHHE OECKOHEUHO MasbIX U Oec-
KOHEYHO OOJIBIINX BETUYHH.

Boiiaua 3aganmii PI'P Ne 2 no marema-
THYECKOMY aHAJIN3Y.

1.8

CpaBHeHue OECKOHEYHO MallbiX U 0OecKo-
HEYHO OOJIbIIMX BEIMYMH. JKBHBAJICHTHBIC
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0EeCKOHEYHO Masible BeTMYHMHBL. PackpeiTue
HEONPENEICHHOCTEN PA3IMYHOIO TUIIA

1.9

HenpepbBHOCTh (GYHKLIMH B TOYKE M Ha
npoMexyTtke, Touku paspeiBa (GYHKIUH,
ux knaccudukamusa. AcUMNOTOTHI rpaduka
byHKIMKM, WX KIacCUPUKAIUSA, YCIOBUS
CYIIECTBOBAHHUS, METO/IbI HAXOXKJICHHS.

1.10

[TpousBognas Qynkiuu. ['eomerpudeckuii
W MEXaHMYECKUM CMBICI MPOU3BOJHOM.
[TpaBuna muddepennupoBanus u  Gopmy-
JIbl BBIYHCJICHHUA ITPOU3BOAHLIX. TaGJ'H/II_Ia
MIPOU3BOJIHBIX OCHOBHBIX 3JEMEHTApPHBIX

(byHKIMH.

10

HuddepenuupoBanne o0paTHBIX  (DYyHK-
1ui, (GYHKIWA, 3aJlaHHBIX HESBHO, Tapa-
MeTpUYeCKH, Jorapudmudeckoe audde-
penmmpoBanue. Judbdepennuan. Ipous-
BOJHBIC M A depeHIuaibl BhICIIUX T10-
PSIKOB.

11

1.12

PackpeiTHe HeomnpeneneHHOCTe pas3nny-
Horo tumna. IIpaBuno Jlonurana. @opmyna
Teiinopa. Pa3nokeHusi OCHOBHBIX 3JIEMEH-
TapHbIX (yHKIMHA 1o dopmyne Makiope-
Ha. [IpubnuxeHHbIe BHIYMCIECHUS C MOMO-
b0 Gopmynsl Teitnopa.

12

1.13

OcHoBHBIE Teopembl A hepeHITnaTEHOTO
UCYUCIIEeHUSI. MOHOTOHHOCTb (DYHKIUH,
dKCTpeMyMbl HeoOxomumble W TOCTATOY-
HbIE YCJIIOBUS MOHOTOHHOCTH, JIOKQJILHOTO
sKcTpemMyMa. VcciemoBaHne BBITYKIOCTH
rpapuka ¢ynkuuu. Touku meperuba rpa-

¢duka QyHKIINU.

13

1.14

OOmiast cxema HcClIeqOBaHUS (YHKUUU U
noctpoeHusi ee rpaduka. CpoiicTBa (PyHK-

14
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LU, HEIIPEPBIBHBIX Ha OTpPE3KE.
HauOonbiiee M HauMeHblllee 3HAYECHUS
(byHKIHMN Ha OTpE3Ke.

CamocrosiTeqibHasi padora Ne 2 Ha ce-
MHHape

1.15

Paznen 4. @yHKUMH HECKOJIbKHX Iepe-
MeHHbIX. [Ipenen u HenpepsiBHOCTH. Oc-
HOBHBIE CBOMCTBA HETIPEPHIBHBIX (DYHKITHIA.
Yactueie mpousBogubie. [lomubiit nudde-
pennman. [IpousBogHBIC CIIOXHOU (PYHK-
LMY HECKOJIbKUX MEPEMEHHbBIX

15

1.16

YacTHble Mpou3BoiHbIE U U PepeHITHAITBI
BbICIIKX NOpsAaKoB. Teopema IlBapua.
[IpousBognas no HampaBieHuto. ['pamu-
CHT.

16

1.17

Kacarenpnass k kpuBod. KacarenbHas
IJIOCKOCTh M HOpPMallb K TOBEPXHOCTH.
®opwmyna Teitnopa.

OKkeTpeMyM (DYHKIIMM HECKOJIBKHUX TIepe-
MeHHBIX. HeoOxonumMmble W J1O0CTaTOYHBIE
YCJIOBUS DKCTPEMYMa.

17

1.18

O030pHOE MPAKTHYECKOE 3aHATHE

18

(Dopma ammecmauuu

21

Bcero yacoB nmo fucuuIJInHe
B NIEPBOM ceMecTpe

27

27

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Paszgea S. UaTerpajibHoOe HCUMC/ICHHE

[TepBooOpasnas. HeompeneneHHblii HUHTE-
rpai u ero cBoicTBa. Tabiuia UHTErpatoB
OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.
Meto HEmnocpeACTBEHHOTO HHTETPUPOBa-
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HHAA.
Boinaya 3aganuii PI'P Ne 3 mo wmure-
IPAJILHOMY HCYHCICHUIO

2.2

WNHTerpupoBanue ¢ MOMOIIBIO 3aMEHBI I1e-
pPEMEHHOM, TMOABEACHUEM IMOJA 3HAK Iud-
depenurana. Meroa HHTErpUPOBAHHS IO
4acTsIM

23

HNHTerpupoBanne panuoHAIBHBIX JIpoOei
MHTErpUPOBAHUE HEKOTOPBLIX BUIOB Hppa-
[UOHANBHBIX U TPUTOHOMETPUYECKUX

GyHKIHNH.

24

3anaun, IpUBOJAIINE K MOHITHUIO ONpene-
JIEHHOTO WHTErpajia. YCJIOBUS UHTETPUPY-
eMmoctu. CBOHCTBA OMNPENEIICHHOTO HWHTE-
rpana. CyiecTBoBaHHEe NEpBOOOpa3HON
HernpepbiBHON (yHKIHH. DPopmyna Hpro-
ToHa-JleiiOHuIIa. 3amMeHa mNepeMeHHOW u
MHTETPUPOBAHUE T10 YaCTSIM B OIpe/esieH-
HOM HMHTETpajie

2.5

[TpunoxeHus: oNpeneseHHOro HHTEeTpaia B
TEOMETPUH W MEXaHWKE (BBIYHCIICHUE
TIOMAJEH TUIOCKUX (HTYyp).

2.6

[Ipunoxxenus orpeneIeHHOro UHTErpaia B
TCOMETPHM M MEXaHHWKEe (BBIYHCIICHUC
JUTMHBI KPUBOM, 00BEMOB).

2.7

HecoOcTBeHHBIE MHTErpajibl MEPBOrO U
BTOPOT'0 pOJA, UX CBOMCTBA.

2.8

3amauyy, NPUBOAAILME K MOHITHIO KPaTHBIX
UHTErPAJIOB MX CBOMCTBA. DBpruucieHue
JBOMHBIX MHTErPajoB CBEICHHEM K IIO-
BTOPHBIM.
CamocrositesibHass padora Ne 3 Ha ce-
MHHape

2.9

Pa3znen 6. O0bikHOBeHHBbIE TU(depen-
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HHMaJbHbIe YPABHEHUS

OcHOBHbIE TIOHATHSI OOBIKHOBEHHBIX TU(-
(epeHIManbHBIX YpaBHEHHH (11.y.) IepBOro
nopsiaka. 3amada Komm, Teopema cyuie-
CTBOBAHUSI M €IMHCTBEHHOCTH €€ PEeIICHUS
[TonsiTHs OOIIETO W YAaCTHOTO PEIICHUH,
o0IIero  4acTHOro WHTErpanoB. ['eomer-
pUYECKHIl CMBICT OOIIero MHTErpajia .y
1-ro mopsiaka

2.10

Pemenne 1.y. mepBoro mopsaka c pasje-
JICHHBIMHU U paSI[eJIHIOH_[I/IMI/ICSI HepeMeH-
HBIMH, OJTHOPOJIHBIX 11.Y.

Boiraua 3aganuii PI'P Ne 6 no 0.y.

10

2.11

JIuneitnpie a.y. mepBoro nopsaka Merton
Bapualiy IPOU3BOJIbLHON IIOCTOSTHHOM, Me-
TOJ Ipou3BeAeHU bepHyu.

11

22

2.12

HuddepeHnnanbaple ypaBHEHHS BBICIINX
nopsiakoB. OcHOBHbIEC TTOHATHSA. [locTaHOB-
ka 3amaun Komm, kpaeBoil 3amaun. MHTe-
TPUPOBAHUE YPAaBHEHUN METOJOM MOHUMKE-
HUS NOPSI/IKA

12

2.13

Jluneitnpie omHoponanbie auddepeH-
nuanbHble ypaBHeHHs. OOmme CcBoOicTBa
peuiennii. @yHnamMeHTalbHasi CUCTEMa pe-
miennii. Teopema o CTpyKType o0miero pe-
HICHUS

13

2.14

[MocTpoenne QyHIaMEHTATEHON CHCTEMBI
pelIeHU Uil  OJHOPOAHBIX JIMHEHMHBIX
Qg depeHInaIbHbIX YPaBHEHUH € MOCTO-
SHHBIMH KO3 dUIIMeHTaMH. XapaKTepH-
CTHUYECKOE ypaBHEHHE

14

2.15

Jluneitnple HeomHOpomHble audde-
PCHOUAJIBHBIC YPAaBHCHUSA C MOCTOAHHBIMHA
kod(durmentamMmu. YpaBHEHHUs C TNPaBOi

15

26
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4acThIO . CHEIHAIBLHOTO BHIa. MeTox mo/I-
00opa 4acTHOTO peIICHUS

2.16

JIuneiinsle g epeHIanbHbIe
YpaBHEHHUSI C MOCTOSHHBIMH KO uImeH-
tamMi. MeToa Bapualui TMPOU3BOJIBHBIX
TIOCTOSTHHBIX.

16

2.17

Hopmanpsnas cucrema nuddepeHuu-
anbHBIX YypaBHeHWHW. 3amadya Komm s
HOpMalIbHOW cucTeMbl auddepeHnmans-
HBIX ypaBHEHHMI. Teopema CyiecTBOBaHMS
U €IUHCTBEHHOCTH pelieHus 3aaaun Kormm.
Cuctembl TUHEWHBIX aU(hepeHITnaTLHBIX
YpaBHEHUN C MOCTOSHHBIMH KO3 (HUIIEH-
TaMH.

CamocrositesibHast pabora Ne 4 Ha ce-
MHHape

17

2.18

O030pHOE MPAKTUYECKOE 3aHATHE

18

d)opma ammecmauuu

21

Bcero 4acoB 1o AMCHMILUIMHE BO BTOPOM
cemecTpe

27

27

caM

PI'P pat

Bcero 4acoB nmo AMCHUILUINHE HA IEPBOM
Kypce

54

54

18

caM

PI'P pab

27
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[Tpunoxenue 2

MHWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUS
POCCUNCKOU ®EJEPALINU
®EJJEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/J)KETHOE
OBPA3OBATEJILHOE VUPEXXIEHUE BBICILIET'O OBPA30OBAHNS
«MOCKOBCKHUM MOJUTEXHUYECKUN YHUBEPCUTET»

(MOCKOBCKHWH IMOJIUTEX)

HamnpaBnenue noarotroBku
29.03.03 «TexHosiorusi moJurpagpuueckoro ¥ ymakoBO4HOro nNpou3BoACTBA
[Tpoduib MoAroTOBKH
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Cocras: 1. [IaciopT (poH1a OLIEHOYHBIX CPEICTB
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- JK3aMeHAUMOHHbIE OHJIETHI
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CocraBuTeu:
npod., 1.¢.-m.H. B.H. Camoxums,
K.¢.-m.H., nou. E.A. KoraH,

Mocksa, 2020 ron
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Taomuna 1

MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUIA

«BpIcHIasi MAaTEMATHKA»

®rocC BO 29.03.03 «TexHonorust moaurpadguueckoro U ynakoBOYHOIO MPOU3BOACTBA»
[Tpoduns noaroroBku «TexHoaorusi mourpaguyeckoro Npou3BoacTBaY

B nporiecce ocBoeHuUs: JAHHON AUCHUTUIMHBI CTYACHT (OPMHUPYET U JEMOHCTPUPYET CICTYIOIINE KOMIETEHIHH:

KOMIIETEHIITUHA IlepeyeHb KOMIIOHEH- TexnoJsiorus dopma Crenenu ypoBHeii
NHAEKC | ®@OPMYJIMPOBKA TOB (opMHpOBaHUSI | OLICHOYHOIO0 | OCBOCHHS KOMIIe-
KOMIIEeTeHIN I cpeacrBa** TeHINH
OIIK—-1 | CnocobeH pemarb nexkuus, camocto- | YO Ba3oBblii ypoBeHb
3aJI1a9H, OTHOCSIIIIC- sTenbHas padora, | PI'P -BJIaJIeCT HAaBBIKAMU
cs K mpoheccuo- cemuHapckue 3a- | Ob paboThI C OCHOBHBIMH
HaJILHOU HATUS MOHATHAMH U METOIa-
ACATCIIbHOCTH, HpI/I- MU B paMKax ANCII -
MEHSS METOBI MO- IUIMHEIL;
,Z[GJ'II/IpOBaHI/ISI, Mare-
MATHY€CKOT0 aHaJIHU- IToBbINIEHHBIH
3a, €CTECTBCHHOHA- YPOBeHb
YYHBIC U OOIIEHHkKe- -CBOOOHO BJIaZIEET
HepHBIe 3HAHUA I/I3y‘IeHHBIMI/I MaTrema-
TUYECKUMHU METOIaMH,
CITOCOOEH MX TBOPYECKH
MPUMCHHTD K 3ala4aM
TTOBBIIIIEHHOM CJIOKHO-
CTH
OIIK-4 Crniocoben npoBo- nexkuus, camocro- | YO Ba3oBblii ypoBeHb
JUTh U3MEPEHUS U sTenbHas padora, | PI'P -BJIaJIeCT HAaBBIKAMU
HaOmoneHus B cepe cemuHapckue 3a- | Ob paboTHI C OCHOBHBIMU
npodeccnoHalbHOM HSTUSA KP MOHATUSIMHA U METO/A-
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JesTeIbHOCTH, 00pa-
OaThIBaTh M MPEI-
CTaBJIATH IKCIICPH-
MEHTaIbHbIE JaHHEBIE

MU B paMKax JUCLH-
IUTHHEI,

IloBBINIEHHBII
YPOBEHb

-CBOOOIHO BJIaZIEET
HW3YYEHHBIMU MaTeMa-
TUYECKUMHU METOJaMH,
CITOCOOEH MX TBOPYECKH
MPUMEHHTH K 3a/1a4aM
MOBBIMICHHOMN CIIOKHO-
cTH

**_ CoxkpauieHust popM OLIEHOYHBIX CPEICTB CM. B Ipuiioxenuu 2 k PIL
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Hepequb OLCHOYHBIX CPECACTB II0 TUCHUIIINHE

«BbIcIIasi MATEMATHKA)

Ta0mna 2

HaumenoBanue [IpencraBienue

No KpaTtkass xapakTepucTtuka ole-
/g | CUEHOUHOTO - cpen- | cpejcTea OIICHOYHOTO  CpE/I-

CTBa ctBa B POC

1 | KonutponbHast (ca-| CpenctBo mipoBepku ymeHuit | KomriekT KOH-

MOCTOSATENbHAS ) NPUMEHSTH TOJyYCHHbIE 3HAHUS | TPOJIbHBIX 3aJaHHM

pabora JUISL pellieHus 3a/1a4 ONpeNesieH- | [0 BapuaHTaM

(KP) HOTO THUIIA 110 TeME WU pa3iesry

2 | PacuertHo- CpenctBo mnpoBepku yMeHuid | Kommiekr 3amganwmii
rpadudeckass pabdo- | MPUMEHSTH MMOJTYYEHHBIC 3HAHUS | JUI1  BBITIOJHEHUS

Ta [0 3apaHee OMNpPENEJEHHOM Me- | pacyeTHO-

(PT'P) TOAMKE JJIS PEIICHUS 3a7a4 uin | rpadudeckor pado-
3aJaHA N0 MOAYJIK0 WJIM JHUC- | ThbI
[UTJIMHE B IEJIOM.

CpeacTBO KOHTPOJIS, OPraHu30-
BaHHOE KakK crneluaibHas Oecena
NeJaroruieckoro pabOTHUKA C
V CTHEBIH orpoc | O0y4arolumMest Ha TEMBI, CBSI- Bomnpock! o
3 co0ece0BaHue, 3aHHBIE C U3Yy4YacMOU JHUCLHUILIN- TeMam/pas/esnam
(YO) HOM, U pacCUMTaHHOE Ha BbISIC- | AMCLUIUIMHBI
HEHUE oO0bema 3HaHUN 00yd4aro-
HIErocsi Mo OMNpeeIEHHOMY pas3-
Jieny, TeMe, mpooOJIeMe U T.11.
Cucrema cTraHIapTHU3UPOBAHHBIX
3aJIaHUM, TI03BOJISIOIIAs aBTOMA-
4 | Teer TU3UPOBATH MPOLE u3Mepe- @oun - TECTOBBIX

(T) p poneaypy P | sananmit
HUS YPOBHSI 3HAHUUA M yMEHUH
00yJaromnerocs.

5 | Ox3amenanuonHsie | CpeacTBO  MPOBEPKH  3HAHUM, | DK3aMEHAIIMOHHBIE

OuIIeThI yYMEHUM, HABBIKOB. MOXET BKIIIO- | OUIIETHI.

(3b) yaTh KOMIUIEKC Teopetnueckux | [llkama ouieHuBaHus
BOIIPOCOB, 3ajJay, NPAaKTHUUYECKUX | M Tpoleaypa Ipu-
3aIaHUMN. MEHEHHS.

[IpomexyTounass  arte- | Dk3ameH (D) 1) yctho (V)
crauus (ITA) 2) nuceMenHo (IT)
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OdopMmieHue u onucaHue OLEHOYHBIX CPEICTB
1. IK3aMeHAIIHOHHBIE OMJIETHI

1.1. Ha3nauenue: Mcnonb3yroTcst Ay NMPOBEACHUS MPOMEXKYTOUHOW AaTTECTaLUU
(ITA) no nucuuruivHe «Boiciias MaTeMaTHKAy.
1.2. PernameHT 3k3aMeHa: - BpeMsi Ha OArOTOBKY T€3UCOB OTBETOB - 70 45 MHUH.
- Cnoco® KOHTPOJIS: YCTHBIE OTBETHI.

1.3. [llxana orieHUBaHUA:

«OTJAMYHO»- €CITU CTYACHT TIyOOKO M MPOYHO OCBOWJI BECh MaTepuall Mpo-
rpaMMbl OOy4YEHHs, HMCUEPIBIBAIONIE, IOCICIOBATEIHHO, TPAMOTHO W JIOTUYECKH
CTPOWHO €ro M3JIaraer, He 3aTPYAHSIETCS C OTBETOM NPHW W3MEHEHWM 3a/JaHMUsl, CBO-
00JTHO CHpaBiIeTCs C 3aJa4aMH M MPAKTUUYECKUMU 3alaHUSMH, MPABUIBHO 000CHO-
BBIBAET MIPUHSATHIE PEIICHUS.

«XO0pomIo»- €clii CTyICHT TBEPI0 3HAET MPOrPAMMHBIA MaTepra, IPaMOTHO U
[0 CYIIECTBY €0 M3JlaraeT, He JOMYCKaeT CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOIPOC, BJIaJIe€T HEOOXOAMMBIMU YMEHUSIMU M HABBIKAMU TIPU BBITIOJHEHUU MPAKTH-
YECKHUX 3aJIaHUM.

«Y10BJIETBOPUTEJIBHO)» - €CJIM CTYJIEHT OCBOWJI TOJbKO OCHOBHOW Marepuan
MPOTpaMMbl, HO HE 3HAET OTIEIBHBIX TEM, JOMYCKAeT HETOYHOCTH, HEIOCTATOYHO
MpaBUiIbHBIE (OPMYIUPOBKH, HAPyIIAeT TOCIEAOBATEIIBHOCTh W3JI0KEHUS TIPO-
IPaMMHOTO MaTepuaja M HMCIBITHIBAET 3aTPYJHEHUS B BBHIMOTHEHUH MPAKTHYCCKUX
3aJaHHM.

«HeynoBJIETBOPUTEJIBbHO» - €CIIM CTYJISHT HE 3HAET 3HAYMTEILHON YacTh
MIPOTPaAaMMHOTO MaTepHuaa, OMYCKaeT CEPhE3HbIE OMMUOKH, ¢ OONBIIMMH 3aTPYIHE-
HUSIMU BBITIOJIHSIET MPAKTUYECKHUE 3aJaHUSI.

Kaxxnoe 3aianue 3K3aMEHAIIMOHHOTO OWJieTa OolleHMBaeTcs OTAenbHO. OOmei
OLICHKOM SIBJISIETCS Cpe/IHEE 3HAaUCHHE, OKPYTIIEHHOE JI0 1IeJIOr0 3HAYCHUS.

KoMIiekTbl 5Kk3aMeHallMOHHBIX OMJIETOB BKIIIOYAET MO KaXKIOMY pasnueny 25-
30 GuneroB (XpaHATcs Ha Kadeape MaTeMaTHKH ).

TunoBble BApUAHTHI OMJIETOB MPUJIATAIOTCH.

MHWHHCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS
POCCHUMCKOU ®EJEPALINU
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIOJ[>)KETHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICIIET'O OFPA3OBAHMU S
«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

@axynpTeT 0a30BBIX KOMICTEHITHH, kadenpa «MaTemMaTuka»
Hucuunnuna «Beicias MaTeMaTHKay

O6pasosarensusie 29.03.03 «TexHoMOrUs MOTUTPaUIECKOr0 U YHAKOBOUHOT'O IPOU3BOACTBAY

Kypc 1, cemectp 1
9K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu U UX CBOMCTBA.
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1 2 -1 2
2. PemuTs MaTpuuHOE ypaBHEHME XB=A, €CiU A:(2 J, B:( 0 I]'

3. Haiigure skcTpeMyMbl QyHKIHA = x* —2x%

4. HaiiT 9acTHbIE IPOU3BOIHBIE BTOPOTO MOpsAAKa GYHKIUU z = cos(x’ —2Xxy), yOeauThCs, 9To
n n

Zy =2,

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

YTBepxkaeHO Ha 3acenannu Kadenpsl MareMaTuku « 26 » 04. 2021 r., mpotoxosn Ne 10

3aB. kadenpoi /C.H. Aunpees /

MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHUS
POCCHUMCKOU ®EJEPALINN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIOJ[’)KETHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICIIET'O OFPA3OBAHMU S
«MOCKOBCKHH NOJUTEXHUYECKUM YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

@axynpTeT 0a30BBIX KOMICTEHITHH, kadenpa «MaTemMaTuka»
Hucuunnuna «Beiciiast MaTemMaTHuKa
O6paszosatenbubie nporpammel 29.03.03 «TexHoorus MONMUrpaguUEecKOro U yrmakOBOYHOI'O IPOH3-
BOJACTBa»
Kypc 1, cemectp 2
3K3AMEHAIIMOHHBIA BHJIET Ne 1

1. TlepBooOpa3Hasi, HeompeeIeHHbIN HHTErpai. Tabaua OCHOBHBIX HHTETPAJIOB.

2. BpuncauThs HEONpeaEIECHHBIA HHTETPal

dx
J.‘{/S—x +4/5—x .

. °° (x + 3)"
3. Haiiti 001aCcTh CXOIUMOCTH psizia z o
n=1

4. B maptumn 10% necrangapTHbix Aeraneil. Haynauy orobpansl 3 neranu. CocTaBUTh 3aKOH
pacrpeneieHus Yucia CTaHJapTHBIX JeTajlei cpeau OTOOpaHHbBIX.

5. Pemuth ypaBHEHHE: y —2y'+ y = 2x.

VYTBep:kIeHO Ha 3aceaHuu Kadeapsl MaTeMaTHKu « 26 » 04. 2021 r., mpotokox Ne 10

3aB. kadempoit /C.H. AnnpeeB /

KoMniekTsl TeCTOBBIX 3aJaHMii U KOHTPOJAbHBIX padot (KP)

3aganus 19 oneHkd komnerennuun OIIK-1

10 JTUCHUITJIINHE Briciiast MaTeMaTHka
(HaMMEHOBaHUE JTHUCIMILTHHEI)

1-b1i1 cemecTp

1. HaiiTi 3Ha9CHNs MATPHIHOrO MHOTOUWIeHa F (A)

-1
f(x)z—x3+2xz—x+3,A=[3 SJ
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-2 0 8 1 -5
3 -1 7 2 4

-8 2 -6 -3 -13
11 -3 13 5 17

2. HaiiTi panr MaTpuIsl IpUBEICHIEM K CTYIIEHYaTOMY BUIY

1 2 1
3. BerauciauTe onpeaenuTens NPpUBEACHUEM K CTYIIEHUaTOMY BHITY 3 -5 3
2 7 -1
4. Haittu Mmatpuity, oOpaTHyio maHHOH (a). Pemuth MatpudHOoe ypaBHEeHHE (0)
1 2 1
(@ |3 -5 3 (6) (1 _2JDX:(_2 3 SJ
-3 4 3 -1 0

2 7 -1
5. Pemmuth cuctemy ypaBHeHUH. YKa3aTh 00IIee M OJTHO YaCTHOE pelieHue (a).
Pemmth cucreMy ¢ moMOIIbI0 00paTHO# MaTpuilsl U o hopmynam Kpamepa (0)

4x, +9x, —=5x, -8x, =5 X +2x,4+x,=5
(@) 33x,+7x, —2x; —4x, =4 (6) 13x, —5x, +3x, =7
2x, +5x,+x,;+3x, =3 2x,+7x,—x;, =13

—

1. Pacniucars paznoxxeHue BeKTopa X 10 BEKTOpaM p,c},;
x={5-12,1}, p={1,-3,0}, ¢=1{1,-11}, r={0,-1,2}
2. KonnuHeapHsbI JI BEKTOPbI ; 51 &?

a=1{2,0,1}, b={-231}, p=2a+2b, g=3a-2b

3. BBIUUCTUTH IIIO0MIA/6 MTapajuiejorpaMma, HOCTPOSHHOTO Ha BEKTOpaX d U b & — yroil MexIy

BEKTOpaMH p U ¢

ZIZZ;J'_&’B:;_E’ | |:27 Q|:27 a:%

1. Yuciopas IOoCJICa0BaTCIIbHOCTD. Hpeﬂen YHCIIOBOM IOCICa0BATCIbHOCTH. BeckoHeuHO Maibie U OECKO-

HEYHO OOJIbIINE IOoCJIEA0OBATCIIBHOCTH. Yucio e.

2. tox?
Haiiti mpousBony0 GyHKImHU Y = —
7 +5

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

p=d+ab, g =d+2¢ KomIUHEApHBI.

3ajaHus M0 MATAHAJIM3Y
1. HaiiTu mpou3BOAHYIO V. :

a) y=arctg’ In Jx 0) y=(\/;)
x+2
3
B) sin(x—2y)+x—:7x r) x=e'cost, y=e' cost
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2. Haiitn lim[l— ! j
ool x arctgx

1
3. TIpoBECTH TIOTHOE HCCIEAOBAHNE H IOCTPOUTH rpaduk f (x)=x"+—

x2
1. BBIUUCIHTH MPEACTHI:
AR . sin3x . ctgTx
l. im=———— 2. lim 3. lim (1-3x)
n—owo S 4 §7 x—0 1—¢* x—>+0
2. BeraucauTh Ipou3BOIHBIE:
cos 6x .
= 2. y=arctg’ +sinln2x
7 3sin(12x+1) 7 . 1—2y2
x+4 2
1. Iloctpouts rpaduk: y = TS
x+2 Nx+2
2. Haiitu npenens:
_ (2-n) —=(1+n) - Jn+2-38n +3
1) lim 5 5 2)lim
== (1+n) —(2-n) noe Yn+5+n
(22 +3) .
3) lim nz 4) hmn(\/n2+1—n)
nool 2n° +1 n—>o
0, x<—-rx

3. HccnenoBarh Ha HEMPEPHIBHOCTH M BBIMOJIHUTE YEPTEK: Y =<sinx, —7<x<0
7, x>0
DYHKIMU HECKOJIbKHUX MepeMeHHbIX

o /4 14
HaiiTi yacTHbIe mpOM3BOHBIE BTOPOTO MOPSAKA, YOSTUTHCS, UTO Z w = Z

rx
x’—y? 3 2 2 x2+3y2
l.z=e , 2.z=cos(x’ =2xy), 3.z=4y —-2x, 4 z=In(xy—x"), 5.z=——""—6.
xy
z=ctg(2x+3y), 7. z=sin(x’y), 8. z= e’ o z=xcos’y, 10. z=yp’sin’x.

Haiitu rpaguent ¢pynkuun z = f(x,y) BTOuke M, (x,,,)
2 4 2 2
y x'+3 y
Lz=sme My@6): 22272 My(eD: 3oz=ig M2
4. z=x"-3y’x, M,(3,22).
HccnenoBaTh Ha SKCTPEMYM (PYHKLIUIO
1. z=x"—x+y"+2y, 2. z=2x"+xy—x+)°,
3. z=x"-2x+4y—y°, 4, z=x"-3x+3y>+4y,
5. z=x>+y> +4xp.




2-0i1 cemecTp

HHTerpaisl
BbIYHCJIHTH HeoNpeaeJeHHbIe HHTErpajibl
1. IL 2.[x-27"dx 3. [e* cosxdx 4]2L 5.[xcos3xdx
2(x +x x> —6x+18
dx x—1 x+1 dx sin” x
6. [ ——— 7. [———dx 8. [——dx 0. 10. dx
jx2+6x+5 j\/x+1+2 Ix2+3 J.—\/l_xzarcsinx J‘COSZ)C

Boruncanrthn onpeaecjJIeHHbIC HHTErPaJibl

6 . Lo dx ! < dx 6 dx
1. [ 3sin* xcosxdx 2. [—— 3.[(x—De'dx 4. [——— 5.

g (j>\/1+3x i i[x\/7+lnx {1+\/3x—2
2 2 4 142 V3 3 2

Ltx dx 7. ILZ 8. sz+42xdx 9. jx—dx 10. [V4-x*dx
Sarctgx 1(3x+5) o x”+1 0 /14 x> 0

Heco0cTBeHHBIC HHTETPAJIbI
1. YkaxuTe, Kakol U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISIETCS CXOISIIIAMCS

T\/;dx, Tx_de, T\/x_sdx.
1 1 1

© dx
2. BBIYHCIUTH UHTETPAJ, YCTAHOBUTH €I0 CXOAUMOCTh HITH PACXOIUMOCTh | oo
o l+x

0
3. BBIYMCIINTD MHTErPa, YCTAHOBHUTH €r0 CXOAUMOCTD HJIM PacXouMocTh | In xdx
1

a
. X
4. BeIYHCIIUTh HECOOCTBEHHBIH MHTErpan | T, YCTaHOBUTH €r0 CXOAUMOCTh WIIH
04/ X

pPacxoauMoOCThb.

¢ dx

5. BeIuucnuTh HeCOOCTBEHHBIN HHTETpal .[_2 , YCTAaHOBUTB €T0 CXOAUMOCTD WU

-1
PaCXoauMOCTh.

TecToBoe 3a7aHKe 10 00LIKHOBEHHBIM M PepeHIHATBHBIM YPABHEHU M

(a5 ouenku komnerennuu OIIK-4, ITK-1)

3AJJAHME 1.
Y cTaHOBUTE COOTBETCTBUE MCXKIY HOMCPOM YPAaBHCHUSA U €TI0 TUIIOM
1) xy'+2y=x"sin2x 2) (1+yzsin2x)dx—2ycos2xdy:0

3) y'—47y:2x\/; 4) y\3+2x7 Y =x3+2)7 .

- ypaBHEHHE C pa3AesIOUIMMUCS IePEMEHHBIMH,
- nuHelHoe auddepeHmaisHoe ypaBHEHHE,

- ypaBHEHHE B NOJHBIX AupPepeHnnanax,

- ypaBHeHue bepnyu,

- ypaBHEHHE, IPUBOJIAIIEECS K OJHOPOJTHOMY.
3AIAHHUE 2.

36

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

muddepennmansl. [IpuBenute ero K BUAY, pa3pelieHHOMY OTHOCUTEIBHO MPOU3BOAHOM.
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| OtBer ‘ |
3AJIAHHME 3.

Jlano nuddepenumansHoe ypapaeHne ' =(2k +3)x*, Torma dymkmms y=2x’ sBuseTcs ero
peleHreM npu k, paBHOM:

| Otger |
3AJIAHHUE 4.
O6umii naTerpan audhepeHIManbHOTO ypaBHeHH  V dy = d—f MMEET BH/]I
X
| OtBer ‘ |
3AJIAHHE 5.

VKaXuTe MHTErpajbHYI0 KPUBYIO pelneHus 3amaun Komu s oObIKHOBEHHOTO I dhepeHnaib-
Horo ypaBHenus x)y' =y—1, y()=2.
yA

N T >

0
=1

xY

BAPUAHTBHI OTBETOB: HA 2)B 3)C 4)D.
3AJIAHHUE 6.
Jlano muddepeHnmanbHOe ypaBHEHHE BTOporo mopsaka " =x” +x. Torga obmiee pemeHue

YPaBHEHUSI UMEET BUJL
BAPUAHTBI OTBETOB:

1 1 1 1
) y=—x'"+=x*+Cx+C 2) y=—x'+=x*+Cx+C
)y 12 3 1 2 )y 12 6 1 2

3) y=2—14x4+§x3+C1x+C2 4) y=6x"+2x> +Cx.

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

3 3 2 3 3
X

X ) X X ) X
l)y—3+x 2)y—3+2 3)y—6+x 4)y—2 X.
3AJIAHMUE 8.
Jano nuddepeHimanbHoe ypaBHEHHE BTOPOro mopsiaka 2xy” —y' =0, Torma ero ooriee pemicHue
HUMEET BH/I:

| OtBer | |
3AJIAHHUE 9.
Jlano nuddepeHnuanbHoe ypaBHEHHE BTOPOro mopsaka y'ctgdx +4y =0, Torma ero obiee pe-
I[IIEHUE UMEET BH/]
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C cosdx+C,
3) y=C;sin4x+C, 4) y=-C,;sindx+C,.
3AJIAHME 10.
@Oyukuus y=Ce" +C,xe" sABiseTcs OOIUM PELICHUEM JIHHEHHOTO OAHOPOJHOTO Iu(QepeHIu-
aJIbHOTO YPaBHEHHsSI C MOCTOSIHHBIMH KOA((GHUIMEHTAMH, TOTJA €r0 XapaKTePUCTUIECKOE YpaBHE-

HUE UMEET BUJL
BAPUAHTBI OTBETOB:
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Dk*=1=0 2) k’—k=0 3) kK*+2k+1=0 4) k’-2k+1=0.
3AJIAHUE 11.
O6iuee pemenne aupdepeHuansHoro ypasenus y'+4y'+3y=0 wumeer Bua

| Otger | |
3AJIAHHUE 12.
YacTHOMY  peLIEHHIO  JIMHEWHOrOo  HEOJHOpogHOro  aud@depeHIHalbHOTO  YpPaBHEHUS
y"=3y'+2y=2x—1 10 BHIy €ro MpaBoOi YaCTH COOTBETCTBYET (YHKIIHS

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

3AJIAHHME 13.
Jlano nuHeliHOe HeoaHOpoIHOE Aud depeHIIaTbHOe YPaBHEHHE C TTIOCTOSTHHBIMU KOddpuimeHTaMmu

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

| OtBer ‘ |
3AJTAHHUE 14.
Jlano nuHeliHOe HeoaHOpo1HOE Aud depeHITnaTbHOe YPaBHEHHE C TTIOCTOSTHHBIMU KOddpuireHTaMmu
y'+4y=2ctg2x. B xakoMm BuIe CleayeT MCKAaTh YaCTHOE PEIICHHE HEOIHOPOIHOTO YpaBHCHHS
METOJIOM Bapyalluy MPOU3BOJIbHBIX MOCTOSHHBIX 7

| OtBer | |
3AIAHHE 15.
Perrenue kpaeBoii 3agaun y"' =2x +1, 0<x<3, y0)=1, y(3)=9/2
UMeeT BUJL

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.
4 3 2 3 )y 3 2 3
3AJIAHHE 16.
! — 3 ,
O6uee penieHre cucTeMbl TP depeHIHaTbHBIX ypaBHEHHI {yl, &
V2 =2y -y,

MMeeT BUJT
BAPUAHTHI OTBETOB:

y, =Ce* +Ce™, y,=Ce ™ +Ce™,
) 2 2) 2

Vo = gclezx - Czeih Vo = _gcleizx - Czeih

y, =Ce* +Ce™, y, =Ce " +Ce™,
3) 2 V) 2

¥, :§Clezx +C,e Y, =—§Clezx +C,e ™.

KommiexkT Bonpocos (YO)
aist onenku komnerennuii OIIK-1, OIIK-4, I1K-1

JUHEMHAS 1 BEKTOPHAS AJITEBPA

Marpuiibl, TUIIBI MATPULL.

Onepanuu ¢ MaTpuilamMu, UX CBOMCTBA.

YMHOXKEHUE IPSIMOYTOJIBHBIX MAaTPHIL.

Martpuunas ¢hopma 3anucy CUCTEMBI IMHEHHBIX aJIreOpandecKiuX YpaBHEHUM.

P
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Onpenenureny U UX CBOMCTBA.

[Tonsatue onpenenutens. MUHOPHI U anredpanyecKue JOMOTHEHHS.

CucTeMbl TMHEWHBIX anreOpandyeckux ypaBHEHHUM, OCHOBHBIE TOHATHS U ONPEACICHHUS.

IIpaBmiio Kpamepa peleHus cucTeM JMHENHBIX YpaBHEHUH.

9. OO6parnHas maTpuila 1 €€ BBIYUCIICHHE. Y CIOBUE CYIIECTBOBAHMS 0OpAaTHOW MATPHUIIBI.

10. Pemenne cucreM TUHEHHBIX alreOpandecKux ypaBHEHUH METOIOM 00paTHOW MaTpHIIBI.

11.Meton I'aycca penieHrst CUCTEM JIMHEMHBIX YPaBHEHUM.

12. Penienne npon3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEeHU MeTooM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemn.

14. OnHopoaHbIE CHUCTEMBI JTUHENHBIX ypaBHEHUN. Kpurepuil cylecTBoBaHUSI HETPUBUAIBHBIX pe-
HICHUH.

15. IloHaTrEe BEKTOpA U IMHEWHBIE ONIEPALIMN HaJ BEKTOPaMH, CBOMCTBA ONEpaLvii.

16. JIuneiinass KOMOUHAIIMS BEKTOPOB.

17. JIuneliHas HE3aBUCUMOCTb U JIMHEHHAs 3aBUCUMOCTb F€OMETPUUYECKHX BEKTOpoB. Kputepuii
JMHEHNHON 3aBUCUMOCTH.

18. ITonsitue 6a3uca. KoopauHatel BekTopa.

19. OpToHOpMUpOBaHHBIH 6a3uc. PaznojkeHune BEeKTOpa 1Mo BeKTopaM Oasuca.

20. YnopsnoueHHasi TpoiKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIaHHOE NMPOU3BEACHIE BEKTOPOB B OPTOHOPMUPOBAHHOM Oas3uce.

22.YcioBusi OpTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

O N oW

MATEMATHYECKH AHAJIN3

[lonsTHE TIEpEMEHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUS.

noHsATHE (HYHKIIMOHATLHON 3aBUCUMOCTH, Ki1accupukamus GyHKIIAN.

OnpeneneHue U TUIBI YUCIOBON MOCIEA0BATENBHOCTH.

[Ipenen unciaoBOM MoOcCIeAOBATEIIBHOCTA. Apru(MEeTHUECKHE OTIEpalliy Ha/I MOCIEI0BATEIIbHO-

CTSIMHU.

5. VYcnoBus CymecTBOBaHMsS KOHEYHOTO Tpejesia YUCIOBOM TociieoBaTebHOCTH (Teopembl Ko-

mu u Beliepirpacca).

BTtopoii 3ameuaTenbHbIN Mpeaed.

7. llpenen ¢ynxmun. OnpenencHus. ['eomeTprudeckas HHTepHpeTalMs MOHATHS Tpenena (QyHK-
uuu. CBOMCTBA MPEETOB.

8. beckoHe4yHO Majble, 0ECKOHEYHO OoJbIIMe (PYHKINH.

IlepBblii 3aMedaTeNbHBIN TPEAE.

10. beckoHeYyHO MaJjble BEIMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO Majble U UX UCIOJIb30BAHUE MIPU
BBIUKCJICHUH NpeesioB. Tabnuia 3KBUBAICHTHBIX 0ECKOHEYHO MaJIbIX.

11. HenpepbIBHOCTh (PYHKIIMM B TOUKE U Ha mpomexyTke. OpHocTtoponHue npenensl. Knaccudu-
KaIusi TOUYeK pa3pbiBa rpaduka.

12. CpoiicTBa (yHKIMH, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beitepimrpacca, boasmano — Komm).

13. IlpousBoanas. ['eomeTpudeckuii u GuU3MUECKUil CMBICI MPOU3BOAHON. KacaTenbHas 1 HOpMab
K IUIOCKOM KPHUBOM.

14. Tabnuia mpou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.

15. CBs3b MKy CyIIECTBOBAHHEM ITPOU3BOAHOMN (PYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (DYHKIIUU
B TOM K€ TOUKE.

16. IIpou3BonHast CyMMBbI, TPOU3BEIACHUS, YaCTHOTO. [Ipon3BoHAs CIOXKHON U OOpaTHOU (yHK-
1105058

17. Ilpon3BoHas MapaMeTPUUYECKH 3a1laHHON (PYHKIIUH.

18. TlpousBoanHas GyHKIIUU, 3aJaHHON HESBHO.

19. TuddepeHnupoBanue cIoKHOM MOKa3aTenbHOU QyHKIINH.

20. Iuddepenuupyemocts. Juddepennman. ['eomerpuueckuii cMpicn nuddepenimana.

P

o

©

39



21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
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15.
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18.
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[TpousBoaHbIe U MU GEPEHITHATBI BBICIIUX MOPSIKOB.

OcnoBHbIe Teopembl auddepennnansuoro ucuucieHus (reopema @epma, Teopema Poisi, Teo-
pema Jlarpanxa, Teopema Korn).

IIpaBuio Jlonurans.

Muorounen Teitnopa u ero cBoiictBa. @opmyna Teitmopa. OctaTounbiii wieH Gopmyinsl Tei-
nopa B ¢popme Jlarpanxa u Ileano.

AcumnToThl Tpaduka GyHKIHH.

OkcrpemyMm. Heobxonnmoe yciaoBue s3kcTpeMmyma.

JloctaTouHbIE YCIIOBUS HKCTPEMYMa.

JloctarouHoe ycinoBue Bo3pacTanus (yObIBaHHS) GyHKIHU.

HaunGounpiiee 1 HanMeHbllee 3Ha4eHUS QYHKIIUHA Ha OTPE3KE.

BbInyKI10CTh, BOTHYTOCTb, TOUKA Ieperuda. JloctaTouHoe yClIoBHE BOTHYTOCTH (BBITYKIIOCTH).
Heobxoaumoe ycinoBue Toukn neperuoda. Jfoctatounoe ycimoBue neperuoa.

OOm1as cxema OCTPOCHHUS U MCCIIEI0BaHUs Tpaduka QyHKIHH.

OYHKIMHN HECKOJIBKUX ITEPEMEHHBIX

OmnpeneneHre U reOMETPUIECKUN CMBICT (PYHKIIUU ABYX MEPEMEHHBIX.

JluHun ypoBHS QYHKIIMHU ABYX NEPEMEHHBIX.

YacTHble TPOU3BOHbIE (PYHKIIMH HECKOJIBKUX MMEPEMEHHBIX, UX T€OMETPHUYECKHI CMBICIT
OyHKIIUM HECKOJIBKUX NTEPEMEHHBIX, HOHATHE MOJHOrOo AuddepeHnnana.
JuddepenurpoBanue ca0KHbIX (YHKIMNA HECKOJIBKUX NEPEMEHHBIX.

ITpon3BoHbIE BBICHIMX MOPSIKOB (PYHKIIMU HECKOJIBKHMX IepeMEHHBIX. CMelIaHHbIe IPOU3BO/I-
Heie. Teopema IlIBapna.

ITpon3BonHas GyHKIMU HECKOJIBKUX MIEPEMEHHBIX 110 HAIIPABIICHUIO.

[Tpon3BoHas MO HANPABIECHUIO U IPAIUEHT CKAJISIPHOTO IMOJIS.

OKcTpeMyM (DYHKIIMM HECKOJIBKUX NTEPEMEHHBIX.

. Heobxonrmoe u 1ocTaTogHOE YCIOBUS SKCTpeMyMa (DYHKITMH JBYX IEPEMEHHBIX.

NHTEI'PAJIBHOE MCYUCJIEHUE

[TepBoobOpasHas, HeonpeaeneHHbINM HHTerpal. Tabauia OCHOBHBIX HHTETPAJIOB.

3amMeHa NePEMEHHOM U MIHTETPUPOBAHME 11O YACTSM B HEOIIPEIEIEHHOM UHTErpase.
WuTerpupoBanue ¢ MOMOIIBIO OABEACHUS MO 3HaK AuddepeHimana.

HNHTerpupoBanne panroHaIbHBIX APOOECi.

WHTerpupoBanue 1o 4acTsM U 3aMEHA IIEPEMEHHOM B OIIPEICIICHHOM UHTETpase.
WuTerpupoBanne TpUrOHOMETPUYECKUX (PYHKIIUN, OCHOBHBIE TPUEMBI.

WuTerpupoBanue UppaliOHAIBHBIX (YHKIHI.

VYHuBepcanpHas TPUTOHOMETPUYECKas OICTAHOBKA.

OnpenenenHslif nHTErpai u ero ceoiicrea. ®opmyna Hetotona — JleiiOnuma.

[TpunoxkeHus onpeaeeHHOTr0 UHTerpaja K pelIeHHI0 TeOMETPUUECKUX U GU3NUYECKUX 3a/1a4.
Brrunciienre miomanei ¢ noMoIbIo ONMPEIeIEHHOr0 HHTErpaa.

Brruucnenue miomnaam v IJIMHBI KPUBOH, 3aJaHHOW YpaBHEHUSMH B MTapaMeTpUUIecKon hopme.
Beruucrnenue miomanay KpUBOJIMHENHOIO CEKTOPA B MOJISAPHBIX KOOPIAUHATAX.

Beruucnenune miomaneii B MPSAMOYTOJIBHBIX M TOJSIPHBIX KOOPAMHATax € IMOMOUIBIO OIpe-
JICJICHHOT'O UHTErpaa.

Beruucnenue IvMHbBI 1yTU ¢ IOMOUIBIO ONPEAEIEHHOIO HHTErpaa.

Beluncrnenue QuMHbBL 1yrd KpUBOH, 3aJaHHOM IapaMEeTPUYECKU.

Brruncnenmne o6bema Tena BpallleHus ¢ TOMOIIbIO ONPeIeICHHOTO HHTETpaa.

Beruncnenue miomany NoBEpXHOCTH TeJIa BPALCHUS.
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19. HecobcTBEeHHBIE MHTETPAJIBI TIEPBOTO M BTOPOTO TUTA. [TOHATHS CXOTUMOCTH U PAaCXOAUMOCTH

HECOOCTBEHHOT'O MHTETpaa.

20. HecoOGcTBEeHHBIE MHTETPAJIBI OT Pa3PBIBHBIX ()YHKITHA.

W

10.

11.

12.

13.

14.

15.

16.

17.

OBbBIKHOBEHHBIE TU®P®EPEHIIUAJIBHBIE YPABHEHMU A

OCHOBHBIE TOHATUS TEOpPUU OOBIKHOBEHHBIX JU(PPEPEHIMATbHBIX  YPAaBHEHHH IEpBOTO
MOpsIZIKA: OTMpeJieJieHue OOBIKHOBEHHOTO U(PEepeHIIMaIbHOTO YypaBHEHHUs, (OpPMBI 3amucu
OOBIKHOBEHHOTO JTU(PEepeHIINATBHOTO ypaBHEHHUS IEPBOTO IOPSAIKA, MOHATHS OOIIEro u
YAaCTHOT'O PEIIEHUH, OOIIEro ¥ YaCTHOIO HMHTErpasloB.

[MocranoBka 3amaun Ko mis quddepeHnnanbHOro ypaBHEHUs IEpBOro MOPsiIKa.

Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus i Anu¢(epeHIalIbHOr0 ypaBHEHUS
NEPBOTO MOPSIKA.

['eomeTpuyeckmii CMbIC 00LIEr0 HHTErpajga OOBIKHOBEHHOI'O JI.y. IEPBOrO MOpPsAKA.
JuddepeHunanbaple ypaBHEHHs] MEPBOIO MOPSIKA C pa3AeiCHHBIMH M Pa3IESIOIIUMUCS
HEPEMEHHBIMH.

Jluneinsle nuQQepeHnranbHble  YpaBHEHUS TEPBOTO  MOpPSAKa. Meron BapHanuu
MPOU3BOJIbHOIN TOCTOSTHHOM.

Juddepenunansapie ypaBHeHUs #-ro nopsiika. OCHOBHBIE MOHATHSA: (DOPMBI 3aIUCH, TTOHATHS
00I11er0 ¥ YaCTHOTO PEIICHUMN.

ITocranoBka 3amaum Komm u kpaeBoil 3amaun aisi OObIKHOBEHHOTro au(depeHInanbHOTo
YPaBHEHMs 1-T'O MOpsAKa.

WnterpupoBanue auddepeHInanbHbIX ypaBHEHUH 7-TO TOPSAKa METOJOM  IOHMKEHHS
HopsizIKa.

Jlunelinble ogHOpOAHBIE Mu(QepeHraIbHble YpaBHEHH BTOpOro nopsiaka. Ooue cBoiicTa
pELLICHHI: TOHATHS JIMHEMHO 3aBUCUMBIX M JIMHEWMHO HE3aBUCHUMBIX PEIICHUH, OMpPEaeIIUTENs
Bponckoro, nouatue GpyHaaMeHTalIbHOW CUCTEMBI PELICHUH,

Teopema o crpykType oOwmero pemeHus OOBIKHOBEHHOIO JIMHEHHOIO OJHOPOJHOIO
muQdepeHInaIbHOr0 YpaBHEHUS! BTOPOTO MOPSIKA.

JIuHeliHble OHOPOJHBIE TU(PPEpEeHIMATIbHbIE YPABHEHUS BTOPOrO MOPSAAKA C MOCTOSHHBIMU
koo duumenTamu.  XapakTepUCTUUYECKOE ypaBHEHHE, €ro CBs3b ¢ JuddepeHInaIbHbIM
YPaBHEHHEM.

Bun dyacTHBIX pemieHHi — JTUHEWHOTrO  OAHOPOXHOTO  TU(QEpeHIHATBLHOIO  ypaBHEHUS
BTOPOI00 MOPAJKAa C MOCTOSHHBIMH KO3((uIMEeHTaMH B 3aBHCHMOCTM OT BHMJA KOpHEH
XapaKTEePUCTHYECKOTO YPaBHEHUSI.

Jlunetinbie HeomHOpOaHBIE nuddepeHImaibHbie ypaBHEHUsA. TeopeMa O CTPYKType OOIIero
peleHus.

Pemenne 5MHEHHBIX HEOOHOPOAHBIX JU(PQEepeHIHATbHBIX  YpaBHEHHH C IOCTOSHHBIMU
ko puumenTamu. Meron moadopa 4aCTHOTO pEIICHHs I IPABBIX YacTel BUIa

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

Pemennie nMHENHHBIX HEOMHOPOAHBIX AUD@epeHInanbHbIX YpaBHEHUI METOJOM Bapualluu
IMPOU3BOJIBHBIX IMOCTOSHHBIX.

Cuctembl auddepeHnnanbHblXx  ypaBHeHUW. [loHsATHE HOpPMaTbHOW CHCTeMBL [loHSITHS
o0IIero W 4acTHOTO pelieHui cucteMbl. Teopema o mnpuBeneHun auddepeHaILHOTO
YpaBHEHHUS 1-TO MOPsiIKa K HOPMaJIbHOM cucTeMe. MeTo1 MCKITIOUEHHS] HEU3BECTHBIX.

KommuiekT 3aganuii JJisl BHINOJTHEHUS
pacdetHo-rpapuueckux pador (PI'P)
s oneHkn komnerennuii OIIK-1, OITK-4
10 TWCUUIIMHE _BEIcIiag MaTeMaTHKa
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(HauMeHOBaHHUE AUCLHUITIHHBI)

Ilo anredpe
3ananus aaa nposepku kommnerenunu OITK-1
PI'P Ne 1, yactp 1

-1 1 0 2 0 2
3apanue Nel. Jlanpl MaTpusl A=| 1 3 2 | mw B=|0 -3 3 |.
4 0 -3 I 1 -1

Beimonauts aeiicteus: A° + 8B7 .
3amanne Ne2. [TpoJI0KMTH JAHHOE MAaTpUYHOE paBeHCTBO (2A+3B)’ —44> —6AB =...
Y TIPOBEPUTH €T0 AJisi MaTpull A U B 13 epBOro  3aJaHus.
3aganue No3. BEIYHCIUTH OMPEACIUTEIb ABYMS CITIOCOOAMHU: Pa3IOKEHUEM TI0 TIEPBOM CTPOKE U
Pa30oKEHUEM I10 TIEPBOMY CTOJIOIY.
I 0 -1 2
02 1 -1
I 1 -1 1
I 1 -2 1

3ananue Ne4. JInis JaHHOM MaTpUIIBI HATH 00paTHYIO MaTpuiy. Crenars IpoBepKY.

1 0 2
I 1 0.
-1 2 3

3amganue Ne5. Pemnth MmaTpuuHoe ypaBaenne AXB = C (maiitu X). Cuenarsb MpoBEpKY.

el g el

3ananue No6. Haiftu paHr MaTpHIlb.

1 -1 2 3 7
0 4 3 1
2 8 9 15
3 -8 2 6 20

PI'P Ne 1, vactp 2
3aganue Nel. Pemmnts cuctemy MetosiomM Kpamepa. Cnenats 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 I"aycca.
3ananue Ne4. Pemuth HEOAHOPOAHYIO cucTeMy MeTooM ["aycca. Haiftu ol1iee perienue u yact-
HOE pEIICHHUE.
X +x,+2x,+3x,=5
3x,+2x, —4x; - 2x, =1
S5x,+4x, + 4x,=11
3amanue NoS5. Pemuts omHOpOIHYIO cucteMmy Metogom ["aycca. Haiitu obmiee pemenne u ©CP.
2x, +6x, =9x,-9x, =0
4x, —5x, +x,=0
3x,+3x, = 7x;—4x,=0"
X, —3x, +2x;+5x,=0
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PI'P Nel, yacts 3
3ananue Nel. Ilokaszarb, 4TO BEKTOpBI M, 1, p 00pa3yloT 0a3uc B MPOCTPAHCTBE U PA3IOKUTH

BekTOp @ 1o 3tomy basucy: m =(1,-1,2),n=(2,0,3), p=(-2,-L1),a =(5,—-4,13).
3amanue Ne2. JlaHbl BEKTOpbl 71 M 71 . BBIICHUTH — KOJUTMHEAPHBI JIU BEKTOPHI @ U b.
m=(28,-8,8),n =(-21,6,-6), a =2m +n, b =2n-m.
A
,ecn || =642, |71] = 2, (m,71) =135, @ = 671 .
3amanue Ned. Jlau A ABC. Haiittu £ B,ecm A(1;-1;2),B(3;3;2),C(7;1;2).
3aganue NoS. Ilpu Kakux X' BEKTOpBl a4 W b MEePIEHANKYISIPHBI?
a=(x;1;-4),b =(x-3;12; x).

3ajanne Ne6. Haiitu muiomap mapamieorpaMma, IIoCTPOEHHOTO Ha BEKTopax a u b .

m| =12,

3amanue Ne3. Halitu ‘C_l

_ A Vs
a=2m-5n,b=m+n, ﬁ|=3,(n_1,ﬁ)=g.
3aganue No7. Haittu miiomans tpeyronsauka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananvie Ne§. JlaHbl BEKTOpHl @, b, C . BBISACHUTDL — KOMILIAHAPHEI JIM BEKTOPEL. Eciu BeKTOpLI He

KOMILIAQHAPHBI, TO HaliTH 00bEM TapasIeNenue/a, MOCTPOSHHOTO Ha BEKTopax d, b, C u ompe-
JETHUTh — KaKylo TPOHKY OHH 00pa3yIoT.

a(1;-1;5),b(2;4;-2),2(3;051).

Ilo BBeeHHIO B MaTeMAaTHYECKHUI AaHAJIN3
3aganus nis nposepku komnerenuuii OIIK-1, OIIK-4

1. HaiiTu mpou3BOAHYIO V. :

a) y=arctg’ In Jx 0) y=(\/;)
x+2
3
B) sin(x—2y)+x—:7x r) x=e'cost, y=e' cost
2. Haittu lim[l— ! j
ool x arctgx

1
_ L2
3. [IpoBecTu NMoOTHOE UCCIEIOBAaHUE U TOCTPOUTH rpapuk f (x) =X +_x2

1. BpauCIUTh IPEEIHI:
ot 5t sin3x

L im=———— 2. lim 3. lim (1-3x)™"

n—o 32 4 g ¥>0 ] _ ex2 x—>+0( )
2. BBIYHCIUTE POU3BOIHBIE:

y= % 2. y=arctg’ L sinln2x

3sin(12x+1) 1= 252
+4 2
1. IToctpouts rpaduk: y = al ; V=
x+2 x+2

2. Haiitu npenensl:
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(2-n) —=(1+n)’ . Nn+2-38n* +3

1) lim 2)lim

n—® (1+n)2 —(2—n)2 e Yn+5+n
2 n
3) lim[2n2+3j 4) limn(\/n2+1—n)

n—o| 2pn° +1 n—>0
0, x<-rx
3. HccnenoBarh Ha HEMPEPHIBHOCTH M BBITIOJHUTD YEPTEK: ¥ =3sinx, —7 <x <0
7, x>0

ITo nHTErpaam
3ananus a9 npoBepku kommnerenunu OINK-4
HeonpeaeseHHbIi HHTErpaJI
HaiiTu uHTErpaN Bl

1“-\/@+3d 5 J-sm2xd 3. J- COS(2 5\/_)

J- Sx+1 ax J-
cos” X cos” x 2x\/1nx ENEEp

cos ln 3x+ 4)

dx 6. j(l —3x)cos 5xdx

7. Iarctg2\/_dx 8. Ie cosSxdx 9. J.x In(x+3)dx 10. I dx 11. I(Z—x)lni/;dx

2x

12. [(x* +3x-1)3%dx 13. j3xsin2§dx 14, j(8x—3)cos%dx 15. [(+/7 - 5x)sin xax

arctg2x+x
1+4x°

P J- smx+cosx) 19I — ¥ _1;,(x +21)3x
(x x—

16. [(x=1)"In (x—1)dx 17j —

dx

X 42X +2x+1
x’ +1)(x2 +x+2)
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OnpenesieHHbIH HHTErPAJI
3aganus nas npoBepkn komnerennuu OITK-4
. Haiitu miomane Gurypsl, orpaHUI4eHHON rpadukamMu QyHKITHH.
. Haiiti mmomans Gpurypsl, orpaHU4eHHON IMHUSMU, 3aJAHHBIMU YPABHEHHUSIMH B TTOJISIPHBIX KO-
OpIMHATaX.
3. Haiitu o6beM Tena, 00pa3oBaHHOTO BpalieHueM Guryp. /s HeueTHbIX BApUAHTOB — OTHOCH-
TenbHO ocH 0X, AJ YETHBIX BApMAHTOB — OTHOCUTENBHO ocH (y.
4. BBIYHCITUTH JITUHBI TyT KPUBBIX:
a) 3a/1aHHBIX YPaBHEHUSIMU B IPSIMOYTOJIbHOM cHCTeMe KOOpAMHAT;
0) 3aJaHHBIX YPaBHEHHUSIMH B MOJSPHBIX KOOPAMHATAX — I YETHBIX BAPUAHTOB,
YpaBHEHHSAMHU B TTapaMEeTPHUECKON (hopMe — /1715l HEUETHBIX BAPUAHTOB.
5. BeraucauTh mionaan NoBEpXHOCTH, 0Opa30BaHHOM IIPH BPAIIEHUH BOKPYT ocu 0X KpHBOM.
6. BpruncnuTh HeCOOCTBEHHBIE MHTETPAJIbI UM YCTAHOBHUTD UX PACXOIMMOCTb.
VYcnoBus 3amau

) y=x*/2, y=1/1+x%) 2) r=sin‘g 3) x* =2y, y=|
4a) y=e", 0<x<In5 46) r:3(l—sin(p) —7/2<p<-7/6

N —

1
[xIn® xdx

{(2x 1)«/_ 1o

5) y=1/x, 3<x<4
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OO0bixkHOBeHHBbIe TU( PepeHIATbHbIC YPABHEHHUS
3ananus A9 npoBepku komnerenunu OITK-4

Pemmith ypaBHEHUS:

1. 4+ 7y dx—ydy=x"ydy,

2
2. 2ﬂ=y—2+8—y
dx x X
dy _3x+2y+1
dx x+1
2 2
4. xe” dx+(x*ye’ +tgy)dy =0.

Pemmnts 3amaun Koy 151 ypaBHEHUI:

+8,

d 2 3
5. —=5-7 y=1,
6. 4y +x°y=(x’+8)e "y, y(0)=1.

Pewnts ypaBHeHUs:
7. y"+25y=2cos5x—sin5x+e™,

|
8 -3y 42p=_
A AW

9. Pemmmth KpaeByto 3agauy: V' +2y'+5y=-3sin2x, y(0)=1, y(

Pemnts cucteMsl ypaBHEHUM:

10. {Z::y_z’ 1. {y::4y—3z+sinx,
y=z—y. z'=2y—z—CosX.

Kpurepuu ounenku:

T

8

J

0.
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- OCHKA «3a4YTCHO» BBICTABJLICTCA CTYJACHTY, CCJIM OH PCryJisipHO B TCHCHHUC CCMCCT-
pa OpeacTaBJiil pCIICHUSA 3a/1ad, BBIITOJIHUII ITOJJTHOCTBIO BCC 3aaHUA U UX 3alIUTUII,

OTBCTHUB Ha BOIIPOCHI ITPCIIOAABATCIIA,

- OLICHKA «HE 3aYTEHO)» BBICTABISETCA CTYACHTY, €CIIM OH HEPETYISIPHO B TEUCHHE
CeMeCTpa MPECTABIISUT PELICHUs 3a/1a4, BBIOJIHWI 3aJJaHUs HE MOJHOCThIO WU BO-
o0111e HEe TIPEICTABIISLT pabOTHl Ha MTPOBEPKY, JOMYCKAET CYIIECTBEHHBIC HETOUYHOCTH

B OTBE€TAaX HAa BOIIPOCHI IIPEIIOAABATCIIA.
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