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1. Ileau ocBoeHHsI AU CIUTLIHHBI

K ocHOBHBIM menasiM OCBOCHMS JUCHMIUIMHBI «JIuHelHas anrebpa u
AHAJIUTUYECKAsE TEOMETPUS» CIETYET OTHECTH:

o BOCIIUTAHUE Y CTYJICHTOB O0IIEH MaTeMaTUYECKON KYJIbTYPhI,

o NpPUOOPETEHNE CTY/ICHTAMU MIMPOKOTO Kpyra MaTeMaTHYECKUX 3HAHWM,
YMEHUH U HABBIKOB;

o pa3BUTHE CIOCOOHOCTU CTYJICHTOB K MHAYKTUBHOMY WM JCAYKTUBHOMY
MBIIUJIEHUIO HAPSIAY C PA3BUTUEM MAaT€MaTUYE€CKOW UHTYULINH;

o YMEHHUE CTYJCHTAMHU Pa3BUBAaTh HABBIKM CAMOCTOSITEIIBHOTO W3y4E€HUS
y4eOHOM W HAay4yHOM JIUTEpaTyphl, COJEpKalled MaTeMaTHUYeCKHUE CBEICHUS U
pEe3yJIbTaTHI;

o dbopMmupoBaHue y CTyAeHTa TpeOdyemMoro Ha0opa KOMIICTCHIIHH,
COOTBETCTBYIOIIMX €r0 HAMNpaBJICHUIO TMOJATOTOBKM U OOECIEUMBAIOIIMX €ro
KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPya.

K ocHOBHBIM 3ajadaM OCBOCHHS IHCIUIUIMHBI «JIuHeWHas anredpa u
AHAIUTUYECKAsE TEOMETPUS» CIETYET OTHECTH:

o OCBOCHHUE CTYJCHTAMHU OCHOBHBIX TOHSITUN, METOIO0B, (HOPMUPYIOIIUX
oOIIyI0 MaTeMaTHYeCKyI0 IMOJTOTOBKY, HEOOXOJUMYIO I YCHEIIHOTO PEelIeHUs
MPUKIAIHBIX 33/1a4;

o MOATOTOBKY  CTYJE€HTOB K  JICSTEIBHOCTH B  COOTBETCTBUH C
KBATU(PUKAIMOHHON XapaKTEepUCTUKON OakajaBpa MO HAMpaBiICHUIO, B TOM YHCIIE
dbopMupoBaHHEe YMEHHUN HCIOIB30BaTh OCBOCHHBIE MAaTEMAaTHYECKUE METOJbl B

npoheCCUOHAIBHOM AEATEIHLHOCTH.

2. Mecto nucunmiiunbl B ctpykrype OIIOII 6akanaBpuara

HNucnuminaa «JIuHeiHas anreOpa W aHAIUTHUYECKAs TCOMETPHS» BXOJHUT B
o0s13aTeNIbHYI0 4YacTh B pa3fen 1 Marematudeckas mnoarotoBka. Ee wuzydenue
obecrnieunBaeT U3y4eHUe AUCIUILINH:

B ocnosnoit vacmu.

° MaremaTudecKkuil aHaJIns,



o JIucKpeTHas MaTeMaTHKa,
o OcHoBbl UKT.

B uacmu, popmupyemotii yuacmnuxkamu oopazoeamenvHbix OMHOUEHUL:

° OCHOBBI TPOTPAMMHUPOBAHUS;

° AJITOPUTMHUYECKOE MPOTPAMMHUPOBAHUE;

° BepostHOCTHBIE OCHOBHI BeO-aHAIUTHKHY;
° CraTHCTHYECKHE METO/IBI BEO-aHATUTHKM;
° MeTob1l paboThI ¢ OOJIBITUMU TAHHBIMH.

3. IlepeyeHb MIaHNPYEeMbIX Pe3yJabTATOB 00y4eHMS MO JUCHUILIHHE,
COOTHECEHHbIE C MJIAHUPYEMbIMH Pe3yJbTATAMHM 0CBOEHUsI 00pa30BaTe/IbLHOM

NPOrpaMmbl
B pesynbrare oOCBOEHUS AMCHMIUIMHBI Yy oOydarouuxcs (QopMupyroTcs
CJIEIyIOIME KOMIIETEHIIMM W JOJKHBI OBITh JTOCTUTHYTHI CIEAYIOIIHUE PE3YJIbTaThl

O6y‘{CHI/IH KakK oTall q)OpMI/IpOBaHI/IH COOTBCTCTBYHOIIHUX KOMHGTGHHI/If/'Il

Kon B pe3yabTarte ocBoeHust Ilepeyennb MJIAHUPYEMBIX
KOMIIETEHI{UU oOpa3oBareJIbHOM pe3yabTaToB
NMPOrpamMmmabl 00y4eHHUs MO JUCHUIINHE
00y4JaroIMnics T0/KeH
001a1aTH
OIIK-1 OIIK-1. Cniocoben MNOIIK-1.1. 3HaeT 0CHOBBI BBICIIICH
MIPUMEHSTh MaTeMaTUKU, METOAbI U MOJCIIH,
€CTECTBEHHOHAYYHbBIC U MPUMEHSIEMBIE B PA3JIUYHBIX 00J1aCTsX;

O6I].I€I/IH)KCHCPHBIG 3HAaHHA, | OCHOBBI MaTCMAaTHUYCCKOI'O
METOAbI MATCMATHUYCCKOI'O MOJACINPOBAaHMsA, TPUHIUIIBLI

aHanu3a u MIOCTPOECHUS MaTEMaTUYECKHUX
MOJIEJINPOBaHUS, MOZEJNEN, AITOPUTMBI PEILIEHUS 337124
TEOPETUYECKOTO U ONTUMHU3ALNH.

JKCIIEPUMEHTAIIBHOTO NOIIK-1.2. YmeeT npuMeHsITh
VCCIICJOBAHUs B METObl TUCKPETHON MAaTEMATHUKH,
npo¢ecCUOHATLHON CHUCTEMHOI'0 aHaJIn3a,

NEeATEIIHOCTH MaTeMaTU4ECKOro MOJEINPOBAHNS

IUIA MCCIIETOBaHUS U pa3paboTKu
npodeccrHoHanbHbIX 3a/1a49 U
IPOIIECCOB; MPUMEHSITh
MaTeMaTU4YecKkoe o0ecreyeHue npu
MOJICTTMPOBAHUH MPUKIAJIHBIX U




UH(OPMAITMOHHBIX TPOIECCOB.

4. CTpyKTYypa M coJepkaHue JTUCHUILTUHbI

OO6miast TpyJI0EMKOCTh TUCHUIUIMHBI COCTaBJISIET 4 3a4€THBIX CIUHMIIBI, T.€.
144 axamemudeckux 4aca, u3 HEX 90 9acoB caMOCTOSTEILHON PabOTHI CTyICHTA.
Paznensl AUCHUIIIMHBI M3Yy4alOTCsl HAa TIEPBOM Kypce B TIEPBOM CEMeECTpe,

dbopma TpOMEKYTOUYHOM aTTECTAlUK - SK3aMEH.

Conep:xanue pa3aesioB IMCHUTIIAHBI

IlepBolii cemecTp

BBenenune

[Ipenamer, 3a1auun u conepkaHue TUCUUILIMHBI. OCHOBHBIE ATAlbl PA3BUTHS
mucuuiuinebl. CTpyKTypa Kypca, €ro MECTO U pOJjib B MTOATOTOBKE CIEUAIINCTA,
CBSI3b C IPYTUMH AUCITUTIIIHHAMH.

Paspges 1. DiieMeHTHI JIMHEHHOH aJredpbl

Tema 1.1. MaTpuusbl ¥ onpeaeJTUTe .

[Tonsarue marpunbl. Buasl Mmatpui. JleiictBust Hag matpuriamu. Onepanuu Haj
MaTpullaMi U UX cBoMcTBa. OnpeaenuTtesn, uX CBONCTBA U BbruucieHud. [louarus
MUHOpa U anreOpandecKkoro JOMOJHEHHUS. Paznoxxenue onpenenurens 1o
3JIeMEHTaM CTPOKM WM CTojOna. Beruucienue omnpegenurenei pazauyHOro
nopsiiKa.

Tema 1.2. O6paTHass MaTpuua.

OOpatHas MaTpuua MW QITOPUTM €€  BBIYMCIECHHS.  DJIEMEHTapHbIE
npeoOpa3oBanus Matpull. I[lpuBegeHue wmaTpuibl K  JHArOHAILHOMY — HIIA
TpaneuueBUIHOMY Buay. MarpuuHas ¢opma 3almucu CUCTEMbl  JIMHEWMHBIX
anreOpanyecKux ypaBHeHUM. PaHr MaTpuiibl.

Tema 1.3. Pemenue cucrem JJUHEHHBIX ajiredpanyecKux ypaBHeHUIA.

CuctemMbl JIMHEHHBIX are0pandeckux YpaBHEHUH, OCHOBHBIE TOHSTHUS
pELIeHNs, COBMECTHOCTH M HECOBMECTHOCTH CUCTEMBI. PellleHne CUCTEM JIMHEMHBIX

ypaBHeHu#l MetogoMm Kpamepa, merogom o0OpaTHOM Marpuilbl, MeTtoaoM [ aycca.




IIpoBepka npaBwibHOCTH pemieHud. Teopema Kponekepa — Kanemnu. Pemenune
IIPOM3BOJIBHBIX CHUCTEM JIMHEMHBIX YypaBHEHUM MertonoMm laycca. Pemenue
OHOPOJHBIX CHCTEM JIMHENHBIX YPABHEHUMU.

Pa3zpgen 2. JDi1eMeHTHI BEKTOPHOH aJIredpbl

Tema 2.1. Jlunelinble onepanuu HajJ BEKTOpaMH, UX CBOMCTBA. JIMHeiHbIe
KOMOMHAITUN BEeKTOPOB. JIMHEIHAS 3aBUCHMOCTh M HE3aBUCHUMOCTh BEeKTOpOB. baswuc
CUCTEMBbI BEKTOPOB. Pa3noxeHune BekTopa 1no 6asucy.

Tema 2.2. CxansipHO€, BEKTOPHOE U CMEIIAHHOE MMPOU3BEIACHHS BEKTOPOB, UX
CBOMCTBA. Y CJIOBUS OPTOTrOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMILJIAHAPHOCTH
BEKTOPOB.

Tema 2.3. JIuneitasie npoctpanctsa. basuc. [IpeobpazoBanue MaTpuirsi
JMHEWHOTO ollepaTopa IpH nepexoze oT 0azuca k 6azucy. CoOCTBEHHbIEC 3HAYEHUSI U
COOCTBEHHbBIE BEKTOPHI MaTPHUILIbI.

Paznesn 3. DiieMeHTHI MATEMATHYECKOT0 aHAJIN3A

Tema 3.1. Yucnosas [10CJIENOBATEIHLHOCTD. [Ipenen YHCJIOBOU
NOCJIE0BaTENbHOCTU U ero cBoiicTBa. ®Dynkuus. Ilpenen ¢ynkiuu. OcHOBHBIE
TeopeMmbl O Tpenenax Gyukmuu. [lepBbiii ¥ BTOpOM 3amedarenbHBIC MPEICIbI.
CpaBHeHME OECKOHEUYHO MajibIX U OECKOHEUHO OOJIbIIUX BEIUYMH. JKBUBAJCHTHBIC
0ECKOHEYHO MaJble BETMYUHBI.

Tema 3.2. HempepblBHOCTh (GYHKIMKA B TOYKE W Ha MPOMEXKYTKE, TOUKHU
pa3zpeiBa (yHKIMH, UX Kilaccupukanus. ACHUMNOTOTHI Tpaduka QYHKIUH, HUX
KJIacCU(PHUKAIKS, YCIOBUS CYIIECTBOBAHUS, METOAbI HAX0XKICHUSI.

Tema 3.3. [IpousBoanas QpyHkiuu. ['eomeTpuyeckuii 1 MEXaHUUYECKUN CMBICT
npousBoaHou. IlpaBuna  auddepenuumpoBanuss ©  (QOpMyNbl  BBIYMCICHHS
npou3BOAHbIX. Talnuia NpOU3BOAHBIX OCHOBHBIX JJIEMEHTApHBIX  (YHKIHI.
Boruucnenuie npon3BoHbIX QYHKIIHM, 3aJaHHBIX PA3IMYHBIM 00pa3oM.

Tema 3.4. Juddepenmman. IlpomsBogusie u nuddepeHuansl  BHICHINX
nopsiAKoB. [IpuOauKeHHbIe BRIYUCICHUS C IIOMOIIBI0 AU PepeHIuaios.

Tema 3.5. PackpbiTue HeomnpezaeneHHocTed pasnuuHoro Ttuna. IIpaBuio

Jlonurans. @opmyna Teinopa Pa3noxeHuss OCHOBHBIX 3JI€EMEHTAapHBIX (PYHKIUH 11O



dopmyne Maknopena. I[lpuOnmkeHHbIE BBIUUCICHUS C TIOMOIIBI0  (HOPMYJIBI
Teinopa.

Tema 3.6. OcHoBHble Teopembl AUGGEPEHINATEHOTO  HCYUCICHUS.
MOHOTOHHOCTh (PYHKIIMHU, IKCTpeMymbl HeoOXoammbie U JOCTATOYHBIE YCIOBUS
MOHOTOHHOCTH, JOKaJIbHOTO 3KCcTpeMyma. lcciemoBaHue BBIMYKIOCTH Tpaduka
¢bynkuuu. Touku nmeperunda rpaduka QyHKIUH.

Tema 3.7. OOmas cxema uccienoBaHus PYHKIIUU U TIOCTPOCHUS ee rpaduka.
CaoiicTBa (yHKIIMH, HENpPEephIBHBIX Ha oTpe3ke. Haubosbliee W HauMeEHbIIEE
3HAUYCHUS (DYHKITUU Ha OTpE3KeE.

Paznen 4. luddepennuanbHoe ucuncjieHue PyHKIMA HECKOIbKUX
nepeMeHHbIX

Tema 4.1. OyHKIUSA HECKOJIbKUX NepeMeHHBIX. [Ipenen u HempepbIBHOCTS.
OcHOBHBIE CBOICTBa HeNpephIBHBIX (GyHKIMA. YacTHble mnpousBojHble. [lomHBIM
muddepennuar. [IpousBogHBIE CIOXKHONW (YHKIIMH HECKOJBKUX TEPEMEHHBIX.
YactHble mpousBoaAHbIE U AU dhepeHmanbl Beicnx nopsakos. Teopema [Bapia.

Tema 4.2. [IpousBonnas no HanpasneHuto. [ pagnent. KacarenpHas kK KpHBOH.
KacarenbHass 1iI0CKOCTH M HOpMalb K ITOBEPXHOCTH. ®opmyna Teiopa.
OkcTpeMyM (YHKIMH HECKOJIBKHX TepeMeHHBIX. HeoOxomuMmbie W JTOCTATOYHBIC

YCJIIOBHUSI IKCTPEMYyMA.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Mertoauka nipenogaBaHus TUCHHUIUIMHBI «JIMHEHHAs anredpa U aHaTUTHYeCKas
TEOMETPHUS» U peaau3aius KOMIETEHTHOCTHOTO TOJAX0Ja B HU3JIOKECHHH U
BOCIIPUATHH MaTepuasa MpeycMaTpUBAIOT UCTIOIb30BAHUE CIIEIYIOIINX AKTUBHBIX U
WHTEPAKTUBHBIX (OPM TPOBENCHUS TPYNIOBBIX, WHANBUIYAIbHBIX, AyIUTOPHBIX
3aHSATUA B COYETAHMU C BHEAYJUTOPHOM paboToil ¢ 1enpio (QopMHUpOBaHUA U
pa3BUTHS TPO(HECCHOHATHLHBIX HABBIKOB, 00YJaIONTUXCSI:

o 3aldTa W HWHAUBUAYaJbHOE OOCYKICHHE BBIMIOJHSIEMBIX JTaloB
pacueTHO-Tpaduyeckux pador;

L4 IMPUBJICUYCHHUC JIYUIIHUX CTYACHTOB K KOHCYJIbTUPOBAHUIO, OTCTAIOIINUX



o NOATOTOBKA, MpEACTaBICHWE U  OOCYXKJACHUE [Mpe3eHTaluuid Ha
CEMHUHAPCKUX 3aHATHUSAX;

o OpraHu3alys U MPOBEACHUE TEKYILIEro KOHTPOJIA 3HAHWW CTYJECHTOB B
dbopme O6JIaHKOBOT'O TECTUPOBAHUS;

o NPOBEJCHNE HMHTEPAKTUBHBIX 3aHATHM MO MPOLEAype MOATOTOBKU K
MHTEPHET-TECTUPOBAHMIO Ha caiTax: i-exam.ru, fepo.ru;

o WCIIOJIb30BaHUE WHTEPAKTUBHBIX (DOPM TEKYyIIEro KOHTpois B (opme
ayAUTOPHOTO U BHEAYAUTOPHOTO HHTEPHET-TECTUPOBAHUS;

o UTOTOBBIM KOHTPOJIb COCTOMT B YCTHOM 3K3aMEHE MO MaTE€MAaTHKE C
Y4ETOM Pe3yJIbTATOB BBHITIOJIHEHUSI CAMOCTOATEIIbHBIX PadoT.

VY aenbHBIA BeC 3aHATHH, MPOBOJAUMBIX B MHTEPAKTUBHBIX (popmax, ompenencH
[JIaBHOW 1EJbI0  00pa3oBaTeNbHONM MPOrpaMMbl, OCOOCHHOCTbIO KOHTHHTEHTA
o0yyaromuxcst U coJiepKaHueM TUCHUILINHBL «JIuHeliHas anreOpa U aHATUTHYECKAs
TEOMETPHUsS» U B IEJIOM MO AMCHUIUIMHE cocTaBisieT 50 % ayauTOpPHBIX 3aHSATHUH.

3aHgaTus JICKOMOHHOI'O THUIIa COCTABJIAIOT 50 % ot oOBeMa AYIUTOPHBIX 3aHSITHM.

6. OneHoO4YHBIE CpeCTBA /IS TEKYLIEr0 KOHTPOJISl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTECTALMH 110 UTOraM OCBOCHHUS JUCHUILIMHBI U Y4eOHO-
MeToAn4YecKoe odecrneyeHne CaMOCTOATEIbHON pa0doThI CTY/ICHTOB

B mnpouecce 00ydeHMs MCHONB3YHOTCS CIEAYIOIIME OLEHOYHbIE (OPMBI
CaMOCTOATENbHON PadOThl CTYJIEHTOB, OIIEHOYHBIE CPEACTBA TEKYLIErO KOHTPOJIS
YCIEBAEMOCTH M MPOMEXYTOUYHBIX aTTECTALUI:

o BBITIOJIHEHUE pacu€THO-Tpaduueckux padboT, IK3aMeH.



6.1. ®oHI OLEHOYHBIX CPEACTB AJIS NPOBEAEHUS MPOMEKYTOUHOM
aTTeCTAMH 00YyYalOIIUXCHA M0 JUCHUILINHE «/InHeliHas aaredpa u
aHAJIMTHYECKAasl TeOMeTPHs»
[lepeueHp KOMIETEHLIUI C YKa3aHUEM 3TanoB UX (OPMUPOBAHHUS B
IPOLIECCE OCBOEHMSI 00pa30BaTEIbHON IIPOIPaMMBI.

B pe3ynbraTe 0CBOCHUS TUCHHUILTHHBI POPMHUPYIOTCS CICAYIOITHE

KOMIIETEHIIUU:
Kox B pe3yabTaTe ocBoeHHs 00pa30BaTeIbHON MPOrPaAMMBbI

KOMIIeTeH UM o0yuyaroumuiics 10JKeH 00J1a1aTh

OIIK-1 Cnoco0eH NMpUMEHATh €CTECTBEHHOHAYYHbIE U OOILENHKEHEPHBIE

3HAHWS, METOIbI MATEMATHYCCKOTO aHAJIN3a U MOJICITHPOBAHNS,
TEOPETUYECKOTO U AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS B
npo¢eCCUOHAILHON JIeATEIbHOCTH

B nporecce ocBoenus 06pa3zoBaTeNbHONM NPOrpaMMbl JaHHbIE KOMITETEHIIUH, B
TOM YHUCJIE UX OTACIbHbIE KOMIIOHEHTHI, POPMHUPYIOTCS MOATAMHO B XOJI€ OCBOCHUS
00yYaroIMMUCS JUCITUIUTHHBI B COOTBETCTBUU C YYEOHBIM TUTAHOM U KaJICHJIAPHBIM
rpadukomM yuyeOHOro mporecca.

6.1.1. Onucanue noka3sareJieil U KpUTEpHeB OLlEHNBAHUS KOMIETEHIIHIA,
(popmMupyemMbIX 10 UTOraM OCBOCHUSA TUCUMILIMHBI, ONMMCAHUE LKA
OLICHUBAHUA

[Toka3aTenemM OLEHMBAHUSA KOMIIETEHUMW HA Pa3IMYHBIX JTamax Hx

dbopMupoBaHUS SBIISIETCS JTOCTIXKEHUE OOYYAIOITUMUCS TJIAHUPYEMBIX PE3YyJIbTaTOB

O6y‘-IeHI/I$I IO AUCHUIIIINHC.

Kpurepun onenuBanus

IMoxka3zaTean
2 3 4 5

OIIK-1. CnocoGeH MpuMEeHSTh €CTECTBEHHOHAYUHBIEC ¥ OOIEHH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHYeCKOIro aHAJIN3a U MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO
UCCIIEZIOBAaHMS B TPO(ECCHOHAIBHON AEATEIbHOCTH

HOIIK-1.1. 3naer Oo6yuarommiicst | O0yuaromuics OO6yuarommiics | OOy4aronuiics
OCHOBBI BBICIICH JEMOHCTPHUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET
MaTEeMaTHKH, METO/BI | MTOJTHOE HETIOTHOE YaCTUYHOE TIOJTHOE

1 MOACIIN, OTCYTCTBHUC COOTBCTCTBUC COOTBCTCTBUC COOTBCTCTBUC




IIPUMEHSIEMBIE B WIH CJIEIYIOIIMNX CJIE I OILINX CJIE Iy FOLINX
Pa3IAYHBIX HEJOCTATOYHOE | 3HAHUM, 3HAHHMH, 3HAHHH,
001aCTAX; OCHOBBI COOTBETCTBUE | YKA3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
MaTeMaTH4YECKOIro MaTepuany MHAMKATOpax MHAMKATOpax MHAMKATOpax
MOJIEIIMPOBAHUS, JUCLIUILINHBI KOMIIETEHIINH KOMIIETCHIINH KOMIIETCHIINH
MIPUHLIMIIBI 3HAHUH, JUCIUITNHBI JUCIUIIMHBI JUCIUIIAHBI
IIOCTPOEHHUS YKa3aHHBIX B «3Hatb» (cM. . | «3HaTh» (CM. M. | «3HATH» (CM. .
MaTeMaTHYEeCKUX WHIUKATOpax 3). Homyckarorcs | 3). Ho 3). CBoboaHO
MOJIEJIEH, aITOPUTMBI | KOMIIETEHIIMI | 3HAUUTEIIbHBIE JIOIIyCKa0TCA ornepupyer
pelieHus 3a1a4y JUCIUILTAHBI omunoOKwy, HE3HAYUTENbHbIE | TPUOOPETEHHBIMU
ONTUMHU3ALINY; «3HaTh» (CM. II. | IPOSABIAETCSA OLIMOKH, 3HAHUSMU.
NOIIK-1.2. Ymeer 3). HEJI0CTaTOYHOCTb | HETOYHOCTH,

IIPUMEHSTh METO/IbI 3HAHUH, IO Py | 3aTpyIHEHUs

JMCKPETHOMN IIOKa3aTeen, npu

MaTeMaTHKH, o0yyaroImuics AQHAINTUYECKUX

CUCTEMHOI'0 aHaJIK3a, UCIIBITHIBACT orepanusx.

MaTeMaTH4ECKOIro 3HAYUTEIIbHBIE

MO/IETTUPOBAHUS JJIs1 3aTpyIHEHUS NpU

HCCIIEI0BaHUS U OIIEpUPOBAaHUU

pa3paboTKu 3HAHUSMH [IPU

po¢eCcCUOHATIBHBIX UX IIEpEHOCce Ha

3a/1a4 U MPOLIECCOB; HOBBIE CUTYAIIUU.

IIPUMEHSTH

MaTeMaTH4eCcKoe

o0ecrieueHue npu

MOJIETUPOBAHUU

MIPUKIIAIHBIX U

MH(OPMALIMOHHBIX

IIPOLIECCOB.

[ITkasa oneHuBaHus pe3yabTaTOB IPOMEKYTOUYHON aTTECTALIUU U €€ ONKMCAHUE:

®dopmMa NPOMeKYTOYHOM aTTeCTALMN: IK3aMeH

[IpomexxyTouHast artectanus oOydaromuxcs B GopMe sK3amMeHa MPOBOIUTCS

[0 pe3yibTaTaM BBIMOJIHEHUS BCEX BHUJAOB y4e€OHOH palOThI, MPETyCMOTPEHHBIX
y4e€OHBIM IUIAHOM MO JaHHOW IUCUUIUIMHE, MPU ITOM YUHUTHIBAKOTCS PE3YJIbTAThI
TEKyLIEr0 KOHTpOJIA YCIIEBAEMOCTH B TedeHHEe cemectpa. OIeHKa CTelneHu
JOCTHXKEHUS O0YyYAIOIIMMUCS MJIAHUPYEMBIX PE3YJIbTATOB OOYUEHHS MO AUCIUIUIMHE
IIPOBOJMTCS MPENOJABATENEM, BEAYIIMM 3aHATHS 110 JWCLUIUIMHE METOAOM
AKCHEPTHOM oOneHKU. [lo uroraM npoMeEKyTOYHOM aTTecTaluy MO JAUCUUILIMHE
BBICTABIIIETC  OLEHKA «OTJIIMYHO», «XOPOIIO»,

«YAOBJICTBOPUTCIIBHO»  HUJIA

«HEYIOBIIETBOPUTEIBHO.



IxaJia oneHUBAHUA Onucanne

Boinonnensl Bce o0s3aTesibHbIe YCJOBUSI MOATOTOBKH
CTyIEHTa K MPOMEeKYTOYHOM aTTeCTAIlMH, IPETyCMOTPEHHbIE

nporpamMMoil  aucuMmiuHbel.  CTyJEHT  JAEMOHCTPHUPYET
COOTBETCTBUE 3HAHUM, YMEHMI, HaBBIKOB II0KA3aTEIIsIM,
OTiinyHO IPUBEIECHHBIM B Ta0IuIax, ONEpUPYEeT NIPUOOPETEHHBIMU

3HAHUSAMHU, YMEHUAMH, HABBIKAMHU, IIPUMEHSECT UX B CUTyalUAX
MOBBIUIEHHON CcJ0KHOCTU. [Ipu 3TOM MOryT OBITH JTOMYLIEHBI
HE3HAUUTENIbHbIC OIIMOKM, HETOYHOCTH, 3aTpyJHEHUS INpHU
IIEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE, HECTAHAAPTHBIE 3a1a4u.

BrimosiHeHsl Bce  o0si3aTesibHbIE YCJOBHUSI MOATOTOBKH
CTYJ€HTA K NPOMEKYTOYHOM aTTeCTALMHU, [IPETyCMOTPEHHbIE
MPOTpaMMOit JUCIUATUINHEI. CryneHnt JIEMOHCTPUPYET
COOTBETCTBUME 3HAHWM, YMEHHI, HAaBBIKOB II0Ka3aTEJsIM,
MPUBEJCHHBIM B TaOJWIAX, ONEPUPYET NPHOOPETCHHBIMH
3HAHUSIMU, YMEHUSMH, HaBbIKaMU. B TO ke Bpems mpu OTBETE
JIONTYCKAET HECYILECTBEHHbIE MOTPEIIHOCTH, 3aJa4d PEUIaeT C
HEJI0YeTaMHM, HE BIUSIOIIMMH Ha OOIIHI X0 pelIeHUSI.

Xoporo

Bremonnensl Bce 00si3aTesibHbIEe  YCJIOBHUSI  NOATOTOBKHU
CTYJAeHTa K NMPOMEKYTOUYHON aTTEeCTAIMHU, IPEAYCMOTPCHHBIC
nporpaMMmoii  guctumiuHbl.  CTYAEHT  JAEMOHCTPHPYET
COOTBETCTBHE 3HAHWH, YMCHHH, HAaBBIKOB IIOKA3aTelsM,
NPUBEJCHHBIM B TaOJMIAX, ONEpUPYET MNPUOOPETEHHBIMU
3HaHMSAMH, YMEHHUSIMH, HaBbIKaMH. Ho mokaspIBaeT HernyOokue
3HaHUS, TPU OTBETE HE JOMYCKaeT TpyOBIX OMMOOK WIH
NPOTUBOPEYHH, OJHAKO B (POPMYJIHMPOBAaHMH OTBETA OTCYT-
CTBYET JOJDKHAsl CBSI3b MEXKIy aHaJM30M, apryMeHTauued u
BBIBOJIAMH, B PEIICHHU 3aJad MOTYT COJAEp)KaTbcs TpyObIe
ommOku. s TOMydyeHus NPaBHWIBHOTO OTBETa TPEOYIOTCS
YTOUHSIOIINE BOTIPOCHI.

Y 10BIIE€TBOPUTEIIHHO

He BeinonHeHs! 00s3aTeIbHbIC YCJA0BHA MOATOTOBKH CTY/A€HTA
K  NPOMEKYTOYHOM arTecTalMu, MPEeayCMOTPEHHBIE
nporpammoit auctuiuinibl, MJIM  cTyneHT neMoHCTpupyer
HEMOJHOE  COOTBETCTBUE  3HAHUM, YMEHUW,  HAaBBIKOB
NPUBEICHHBIM B Ta0NHIAX, JOMYCKalOTCAd 3HAYUTEIIbHBIC
OIMOKH, TPOSBISAETCS OTCYTCTBHUE 3HAHWUW, YMEHUM, HABBIKOB
Mo pALy ToOKa3aTeled, CTYIEHT HCHBITHIBACT 3HAUYMUTEIbHBIC
3aTpyAHEHUS TIPU ONEPUPOBAHUH 3HAHUSIMU U YMEHUSIMHU.

HeynosnerBopurenpHo

7. Y4ueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecnievyeHne TUCIUTIINHBI

7.1 OcHOBHAas JUTEpaTypa:
1. 3yokoB B.I'., JlaxoBckuii B.A., Mapteinenko A.M., Munocues B.b.,
[Tymkaps E.A. Kypc maremaTuku ajisi TEXHUYECKHX BBICIINX YYEOHBIX 3aBEICHHI.

Yactu 1-4. M.: MI'I1Y, 2012. 400 »k3.



2. Kyopsaeyes, JI. JI. Kypc marematmyeckoro anamu3za B 3 1. Tom 1:
yueOonuk mns By3oB/ JI. JI. KynpsiBueB. — 6-¢ usn. — MockBa : U3patenscTBO
FOpaiir, 2023. — 703 ¢. — (Bricmee o6pazoanue). — ISBN 978-5-534-15800-7. —
Texcr : osnexktponHbii // OOpa3oBatenbHas tuatrgopma FOpailt [caiiT]. —

URL.: https://urait.ru/bcode/509770

7.2 lomosiHUTEILHAS JIUTEpaTypa:

1. Hlunaues, B.C. ludpdepeHnnaibHOe W HHTErPaIbHOE HCUHMCICHUE :
ydeOHUK u mpaktukym s By30oB/ B. C. lllumaueB. — Mocksa : M3naTenscTBO
Opaiit, 2023. — 212 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-04282-5. —
Texkct : oanextpoHHwli // OOpaszoBatenbHas 1iargopma FOpait [cait]. —

URL.: https://urait.ru/bcode/514077

2. COopuuk 3amauy mo Bbicmied matematuke B 4 4. Yacth 1 : yueOHOe
nocobue s By3oB / A. C. Ilocnienos [u 1p.] ; mox penakmueit A. C. IlocnenoBa. —
Mocksa : MzpatenbctBo [Opaiir, 2023. — 355 c. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-02075-5. — Texcr : anekTpoHHbIH // OOpa3oBaTenbHas miaTdhopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/512897

3. Jluneiinass anreOpa W aHAJIWTUYECKas TEOMETPHUsS : Y4YEeOHUK U
npaktukym qns By3oB/ E.T. [lnoramkoma, A. Il MBanos, B. B. Jlorunosa,
A. B. Mopososa ; noa penakuueit E. I'. [ltotHukoBoiti. — MockBa : M3naTenscTBoO
FOpaiit, 2023. — 340 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-01179-1. —
Texcr : oamexktponnbii // OOpazoBatenbHas miardpopma FOpait [caiiT]. —

URL: https://urait.ru/bcode/511488

4, Kawanosa, @. P. Bricias marematuka. OOmias anreOpa B 3ajadax :
yuebHoe mocobue s By3oB / @. P. Kamanosa, 1. A. Kamanos, T. H. ®omenko. —
2-¢ u3M., nepepadb. u gon. — Mocksa : U3narensctBo HOpaiit, 2023. — 128 ¢c. —
(Beicmiee oOpazoBanme). — ISBN 978-5-534-09499-2. — TexcT : 31eKTpOHHBIN //

Oo6pazoBatenbHas miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/515091


https://urait.ru/bcode/509770
https://urait.ru/bcode/514077
https://urait.ru/bcode/512897
https://urait.ru/bcode/511488
https://urait.ru/bcode/515091

8. MaTtepuajbHO-TeXHUYECKOEe o0ecnevyeHne IUCIUTITHHBI

8.1 TpebGoBanusi K 000PYI0BAHUMIO U MTOMEIIEHUIO /IS 3aHSTHI

JlaGopaTtopHbie pabOTBI W CaMOCTOSITENbHAs paboTa CTYJIEHTOB JIOJKHBI
IPOBOJAUTHCA B CHEHUAIM3UPOBAHHON AayJUTOPUHU, OCHAIICHHOW COBPEMEHHOM
OPTTEXHUKOW M TIEPCOHATHLHBIMH KOMITBIOTEPAMH C TIPOrPAMMHBIM O0ECIIEYCHUEM B
COOTBETCTBMM C TEMaTHKOM u3yuaemMoro marepuana. Yucio paboumx MeCcT B
ayAUTOPUU JOJIKHO OBITH JOCTATOUYHBIM ISl 00€CTICYEHUS UHIUBUIYaIbHONU paOOThI
cTyneHToB. Pabouee mMecTo npenoaaBatelis IOJDKHO OBITh OCHAIIEHO COBPEMEHHBIM
KOMITBIOTEPOM C TOJAKJIIOUEHHBIM K HEMY IPOEKTOPOM Ha HACTEHHBIM SKpaH, WU

HWHBIM aHAJIOTHUYHBIM I10 (I)YHI(I_II/IOHEUIBHOMY Ha3Ha4YCHHIO 060py,Z[OBaHI/ICM.

9. MeToanuyecKue peKoMeHAaIHH J1JIs1 CAMOCTOSITEIbHOUH PaGoThI CTY/IEHTOB

N3ydeHne NUCIUIUIMHBI OCYLIECTBIISIETCS B CTPOTOM COOTBETCTBUU C IIEIEBOM
YCTAaHOBKON B TECHOW B3aMMOCBA3M y4e€OHbIM I1aHOM. OCHOBOW TEOPETHYECKOM
HOJITOTOBKU CTYJICHTOB SIBJISIFOTCA ayIUTOPHBIE 3aHITHSI, TPAKTUUECKHE PAOOTHI.

Ha 3aHATHAX CTYIEHTOB, B TOM YHUCJE IMPEANOIArarolux IPAKTUYECKYIO
NEATENIbHOCTh, OCYLIECTBIIIETCS 3aKPEIUIEHWE IIOJYyYECHHBIX, B TOM YHCIE U B
poliecce CaMOCTOSITeNIbHOM paboThl, 3HaHWi. Ocoboe BHHMMaHHE oOpaiaercs Ha
pa3BUTHE YMEHUHM W HABBIKOB YCTAaHOBJIEHUS CBA3M IIOJIO)KEHUHM TEOPUU C
npo¢heCcCHOHATBHON AeSITeNbHOCThIO OyAYIIETO CIEUATNCTA.

CamocrosiTenbHast paboTa OCYLIECTBIsIETCS HMHAMBHUIyalbHO. KoHTpoIb
CaMOCTOATENbHOM pabOThl OpraHu3yeTcs B IBYX GopMax:

® CaMOKOHTPOJIb U CAMOOLIEHKA CTYEHTA,;

® KOHTPOJIb CO CTOPOHBI IIpenoaaBaTeseH (TEKYIUNA U MPOMEKYTOUHBIN).

KpurepusiMmu oOneHKH pe3yJbTaTOB CaMOCTOATENbHON pabOThl CTyJeHTa
SABJISIFOTCSL:

® YpOBEHb OCBOEHUS CTYJEHTOM y4eOHOIO MaTepHaa;

® yMEHMs CTYJEHTA HCIOJb30BaTh TEOPETUYECKUE 3HAHUSA IIPU BBIITOJIHEHUU
NPaKTUYECKUX 3a/1a4;

e chopMHPOBAHHOCTH KOMIIETCHITUH;



e odopmIIeHHE MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMH.

10. MeToan4yeckue peKOMeHIAIMHU ISl TPenoaaBaTe/Is

1. IIpu mOArOTOBKE K 3aHATHUSM CIEAyeT NpPEeIBapUTEIHLHO MpopadboTaTh
MaTepuai 3aHATHS, IPETyCMOTPEB €ro MoJIady TOYHO B OTBEICHHOE JIJIs1 3TOTO BpeMs
3aHsTUA. ClenyeT TOATOTOBUTH HEOOXOAMMBIE MaTepuaibl — TEOPETUUECKUE
CBelIeHHUs, 3a1aun U Jp. [Ipyu npoBeaeHUN 3aHATHS CIEIYyET KOHTPOJIUPOBATh MOA4y
MaTepualla U pelleHuEe 3aJaHui C y4eTOM y4eOHOTro BPEMEHH, OTBEIEHHOIO MJif
3aHATUSL.

2. Ilpu mnpoBepke pabOT W OTYETOB CJIEAYeT YYUTHIBAaTH HE TOJIBKO
NPaBUIBHOCTh BBINOJHEHUS 3aJaHUN, HO W ONTHUMAJIBHOCTh BBIOPAHHBIX METO/OB

peuicHusd, IIPpaBUJIIbHOCTD BBIIIOJJHCHUS BCEX CI'O IIAroB.



Ilpunoscenue 1
CTpyKTypa u coaep:KaHUue IMCUUILIMHBI «/InHelHas anredpa U aHATMTHYECKAA FeOMeTPU»
1o HanpasJeHHI0 noAroToBKU 09.03.01 «MH(popMaTHKA U BBIYUCIUTEIbHAA TEXHUKA»
[Tpoduns noaroroBku Bed-rexnosnorum (bakanasp)

n/n

Pazgen

Cemectp

Heneasn

Cemectpa

Buabl yueOHoi padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYI0

padoTy CTYy1eHTOB,

U TPYAOEMKOCTH B Yacax

Buabl camocTosiTeJIbHOM padoThI
CryaeHToB

DopMbI
arrecra
101071

J | II/C | Jlab6 | CPC

KCP

K.P. | KIL | PIP | Pedepar | K/p

91 3

BBenenne. Pazgen 1. DiaemMeHTHI
JIMHEeHHOi aJare0pbl.

Martputiel u onpeaenuteny. Onepanuu Haf
MaTpPHIIAMH. TpancniorrpoBaHHAs
matpuna. Onpenenurend, UX CBOWCTBA
BBIUVCIICHHUSL.

Buvioaua 3adanuii PI'P No 1 no auneiinoi
U_6EKMOPHOIL_aizedpe u_anaiumuyecKoll
2eomempul.

OOpartHass wmaTpuila © aJITOPUTM €€
BbluucieHus. Panr marpunsl. I[lpuBenenue
MATpUIBl K JHAarOHAJIBHOMY  WIH
TparnenueBUIHOMY  BUAY.  MarpuyHas
dbopmMa  3amMCH  CHCTEMBl  JIMHEHHBIX
anreOpandeckux ypaBHEHUH.

Pemienue cucremM JMHEWHBIX YpaBHEHUU
metonoM Kpamepa, meromom oOpaTHON
Marpuilpl, MetoaoM [aycca. Teopema
Kponekepa — Kanemiu.

Pemienue npon3BOJIbHBIX CUCTEM
JIMHENHBIX ypaBHEHUU MeTonoM [aycca.
OJIHOPOAHBIE CUCTEMBI JTUHEUHBIX




areOpanvyeckiux ypaBHEHUH

Pa3nea 2. DiieMeHTBI BEKTOPHOI
ajreopsl.

JIunelinble onepanyy HajJ BEKTOpaMu, UX
cBoKcTBa. JInHelHas 3aBUCHMOCTD U
HE3aBHCUMOCTb BEKTOpPOB. ba3uc cucremsl
BEKTOpPOB. PaznoxeHue BeKTopa 1o
6azucy.

CkansipHOe, BEKTOPHOE U CMEIIaHHOE
IIPOU3BENICHUSI BEKTOPOB, X CBOMCTBA.

JIunelinbie IIPOCTPAHCTBA. basuc.
CoOcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE
BEKTOPBI MaTPHUIIBL.

CamocrositeibHass  pabdora Nel Ha
ceMHHape

Pazgen 3. DineMeHTBI MATEMATHYECKOTO
aHaJIM3a

YucnoBas mnocienoBaTenbHOCT. [Ipenen
YUCJIOBOW TIOCIENOBATEIBHOCTH M €T0
cBoiictBa. @Dynkuus. Ilpexgen dyHkIMM.
OcHoOBHBIE TEOPEMBI O Tpefenax QyHKIUH.
IlepBeli 1M BTOpPOM  3aMeyaTellbHBIC
npeznensl. CpaBHEHHE OECKOHEYHO MallbIX
U OCCKOHEYHO  OOJBIIUX  BEJIUYHH.
OKBHUBAJICHTHbIE ~ OECKOHEYHO  Malible
BEJIMYMHBI.

Boinaya 3aganmii PITP Ne 2 mo
MATEeMaTHYEeCKOMY AHATU3Y.

CpaBHeHI/Ie OECKOHEUHO MaJIbIX u

OECKOHEYHO OONBIINX BEJINYWH.
DKBUBAJICHTHBIE OECKOHEUYHO MaJible
BCIIMYUHBI. PaCKpBITI/Ie

HCOHpeHeHeHHOCTCﬁ Ppa3JIM4HOI0 THIIA




HenpeppiBHOCTh ()yHKLMH B TOYKE M Ha
npoMexxyTke, Touku paspbiBa (QyHKIHH,
ux kinaccudukanusa. ACUMOTOTHI rpaduka
byHKUMH, UX Ki1accupUKalus, YCIOBUSA
CYILIECTBOBAaHMsI, METO/Ibl HAXOKICHHUSI.

10

[TpousBonHas ¢yHkuuu. I'eomerpruyeckuii
U MEXaHHMYECKUH CMBICI TPOU3BOIHOM.
ITpaBuina muddepeHIpoBaHUSL u
(GopMyJBl  BBIYUCICHHS  TPOU3BOIHBIX.
Tabnuua HPOM3BOJIHBIX OCHOBHBIX
AJIEMEHTApHbBIX (PYHKUHUH.

10

11

Juddepenmponanue 00paTHBIX
byHkuui, GyHKOUN, 3aJaHHBIX HESBHO,
napaMeTpUIecKH, JorapupmMuIecKoe
nuddepeHpoBanme. Huddepenmmann.
[TpousBoHbIe U AU QepeHIrambl BEICIINX
nopsiikoB. [IpuOnmmKeHHbIe BBIYHCICHHS C
MTOMOIIBIO UG HEepESHIINATIOB.

11

12

PackpsiTne HEONPEIETEHHOCTEN
paznuuHoro Ttumna. llpaBumo JlomuTans.
®opmyna  Tewnopa. Paznoxenus
OCHOBHBIX JJIEMEHTApPHBIX (YHKIUH TI0
dbopmyne Maknopena. [IpuGnmkeHHbBIC
BBIUUCIICHUSI C  TOMOLIbIO  (OPMYJIBI
Teiopa.

12

13

OcHoBHBIE TeopeMbl U (HepEeHIINATEHOTO
UCUUCIIEHUS. MOHOTOHHOCTh  (DYHKIMH,
AKCTPEMYMBI Heobxoanmebie "
JIOCTaTOYHbIE  YCJIOBHSI MOHOTOHHOCTH,
JIOKaJIbHOrO JKcTpemyMa. MccienoBanue
BBIYKJIOCTH Tpaduka (yHKOUH. Touku
neperuda rpaduka GyHKIHH.

13

14

OO0mias cxema HccleqoBaHusl (QYHKIMH U

14




noctpoenus ee rpaduka. CBoicTBa
GyHKIUI, HENpPEephIBHBIX HA OTPE3Ke.
HauGonpimiee w HauMeHbIlee 3HAYCHUSA
(byHKIMHU Ha OTpE3Ke.

CamocrositesibHast padora Ne 2 Ha
ceMHHape

15

Paznen 4. DyHKIUSA HECKOJbKHX
nepeMeHHbIX. [Ipenen u HenpeppIBHOCTS.
OcHoBHbIE CBOICTBa HETIPEPBIBHBIX
GbyHKIHIA. YacTtHbie NIPOU3BOAHBIE.
[Monmueii muddepennman. I[IpousBoansie
CII0KHOM byHKIUN HECKOJIbKUX
MepEMEHHBIX

15

16

YactHble mpou3BoAHbIE U U] PEepeHIInaTbI
BbICIIUX MTOPsAKOB. Teopema lBapiia.
[IpousBoHas o HaIpPaBJICHUIO.
['pagueHT.

16

17

KacarenpHass k kpuBoil. KacarenpHas
IUDIOCKOCTh W HOpMajb K IIOBEPXHOCTH.
®opmyna Teiinopa.

DKCTpeMyM byHKIUN HECKOJIBKUX
[IEPEMEHHBIX. Heo0xonnumeie u
JIOCTaTOYHBIE YCIOBUS IKCTPEMyMa.

17

18

O0630pHast JeKIUs

18

0O0630pHOE MPAKTUYECKOE 3aHIATHE

18

Q)OPMCI ammecmauuu

21

Bcero yacoB o gucHunInge

18

36

90

PI'P

caM.
pao.




ITpunoxxenue 2

MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHMS POCCUICKOIA
®EJIEPALTNN
®EJIEPAJILHOE TOCY IAPCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE
VYPEXX/IEHUE BBICILIET'O OBPA30BAHUS

«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

Hamnpasnenue nmoaroroku 09.03.01 MadopmaTrKa U BEIYHCIUTEIbHAS TEXHUKA
pouIk MOAroTOBKU «Beb-TexHOMOrIm»
®dopma 0OyIeHHS: OUHAsT

®OH/I
OIIEHOYHBIX CPEJCTB

MO JUCLUIIJINHE

JInHelHaa aJaredopa v aHAJIUTHICCKAS TeOMeTPpus

Cocras:
1. Tloka3artejn ypoBHsi CGOPMUPOBAHHOCTH KOMIIETEHIIUIA.
2. IlepeueHb OLIEHOYHBIX CPEICTB.
3. Odopmienne u onucaHue OIEHOYHBIX CPEICTB.

Mocksa, 2022



1. IOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIIUN

«Jluneitnas anreOpa U aHANUTUYECKAsI TEOMETPUS»

dI'OC BO 09.03.01 «MudopmaTiKa U BEIYUCIUTEIbHAS TEXHUKA)
pouIs MOArOTOBKU «BeO-TeXHOMOTHIY

B nporiecce ocBoeHUs JAHHOUN TUCHUTUTHHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CICTYIOIINE

oOmienpogeccuoHanbHble KOMIICTECHIIHH:

Komnerenun Texnonorus Crenenu ypoBHei
ITepeuenb dopma OIIEHOYHOT O
¢dbopMupoBaHUs oo OCBOCHUS
HNupnexc HNupnexc KOMIIOHEHTOB . CpelcTBa .
KOMIIETCHIIMH KOMIIETCHIIUH
OIIK-1 Cnoco6en npumensats | MOIIK-1.1. 3naer JlaGopaTopHsble YO BA30BbIN
€CTECTBEHHOHAYYHbIC | OCHOBBI BBICIIEH paboThl, I1 YPOBEHb:
U OOILIEMH)KEHEPHBbIE | MaTEMaTHUKH, METO/IbI CaMOCTOSITENIbHAS OK3aMeH CHOCOOHOCTh
3HAHMS, METOJIBI U MOJIEJH, pabota BBITOIHSTh

MaTeMaTHU4eCKOro
aHayu3a u
MOJEJIUPOBAHUS,
TEOPETUUECKOTO U
AKCIIEPUMEHTAIBLHOTO
HCCTIEIOBaHUS B
npodeccuoHanbHOM
JIeATeTbHOCTH

MIpUMEHSIEMbIE B
Pa3IUYHBIX 00JIACTSX;
OCHOBBI
MaTEeMaTHYECKOI 0
MOJIECIIUPOBAHUS,
MPUHIUTIBI
MOCTPOEHUS
MaTeMaTHYECKHUX
MOJEJIEN, aJITOPUTMBI
pelieHus 3a1a4y
ONTUMU3ALINY;
NOIIK-1.2. Ymeer
MPUMEHSATh METObI
JUCKPETHON
MaTE€MaTHKH,
CHUCTEMHOI'0 aHaJIN3a,
MaTeMaTUYECKOro

MIOJIy4YEHHOE 3aJjaHue,
MIPUMEHSS
[I0JIyYCHHBIEC 3HAaHUE U
YMEHUs Ha MIPaKTHKE,
BIIAJICTh
COOTBETCTBYIOIIUMHU
UHJUKATOpaMu
KOMIIETCHIINH IIpU
BBITNIOJIHEHUH 3a/1aHMUS.

MPOJIBUHYTHIN
YPOBEHb:
CHOCOOHOCTD
BBITIOJIHATH
IMOJIYYCHHOC 3alaHUC
U peuaTb
CaMOCTOSTCIBbHO




MOJEIUPOBAHUS ISt
HUCCICI0BaHUS U

c(opMHpPOBAHHBIC
32129, IPUMEHSIS

pa3paboTku MOJTyYEHHBIC 3HAHHE
podeccHOHaTbHBIX Y YMEHUSI Ha
3aj1a4y M IPOLIECCOB; HpaKTHKE. Y BEpeHHO
PUMEHSATh BJIAJICTh
MaTeMaTH4ecKoe COOTBETCTBYOIIMMU
obecrieueHue mpH WHIUKATOpaMU
MOACIINPOBAHUUN KOMIICTCHIIMU IIPpU
NPUKITAHBIX 1 BBIMIOJTHEHUH
WH(POPMAIIMOHHBIX 3aJlaHus,
IPOLIECCOB. KOMOMHHPOBAThH MX
MEXTy COOOM U ¢
WHIUKATOpaMu
JIPYTHUX
KOMITETEHITHIA JIJIsT
JOCTUKCHUS
MPOEKTHBIX
pE3yJIbTaTOB.

**- CokparieHus HopM OIIEHOYHBIX CPENICTB CM. B IpriiokeHnu 2 k PIL.




2. IlepeyeHb OLIEHOYHBIX CPEACTB

HaumenoBanue [IpencraBnenue
Ne Kpatkas xapakreprucTrka OLEHOYHOTO
OLICHOYHOI'O OLICHOYHOI'O CPEJICTBA
/1 cpeacTBa
CpeaCTBA B ®OC
1 KontpoibHas CpencTBo IpoBEpKU YMEHUN IPUMEHSITh Kommiekr
(camocToATeNbHAS) | TMOMYYCHHbIC 3HAHUS JJISl peLICHUS 3a1a4 KOHTPOJIbHBIX
pabota OIIPEEJIEHHOTO TUIIA 10 TEME UJIU 3a/laHui 10
(KP) paszeny BapHaHTaM
2 PacueTHo- CpenctBo NpOBEPKU YMEHUH TPUMEHSTh Kommunekr 3anannii
rpaduueckas II0JIy4YE€HHBIE 3HaHMSI 110 3apaHee U1l BBITIOJTHEHUS
pabota OTpeieIEHHOM METOIUKE [Tl pEIICHUS pacdeTHo-
(PI'P) 3a7a4 WIM 3aJJaHUI 110 MOJLYJIFO WIIH rpaduyeckoit paboThI
JUCIUILIMHE B I€JIOM.
CpencTBo KOHTPOJIsl, OPraHU30BAHHOE KaK
crenuanbHas 6ecea ne1aroruaeckoro
. a00THHKA C 00YJaIOIUMCS HA TEMBI
VYeTHBI o1poc P Y . . Bomnpocsl o
CBSI3aHHBIE C U3y4aeMOW AUCUUILIMHOMN, U
3 cobeceoBaHue, TemMam/paszzienam
paccuyuTaHHOE Ha BBISICHEHHE 00beMa
(YO) . JUCIUIIAHBI
3HaHUN, 00yYaroLIerocs Mo
OTIpeNIeJICHHOMY pa3zieny, TeMe, mpodieme
U T.IL
Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUIH,
MO3BOJIAOIIAS
Tect B DOH/J| TECTOBBIX
4 aBTOMATH3UPOB 9
(T) 3a/1aHu
aTh MPOLIEYPYy U3MEPEHUs] YPOBHS
3HaHUU ¥ YMEHUHN 00yJaroIerocs.
5 | Dk3aMeHalMOHHbIE CpencTBo NpoBEpKH 3HAHUN, YMEHUH, DK3aMeHaIMOHHbIE
OuIIeTHI HaBBIKOB. MOKEeT BKJIIOUATh KOMILIEKC OUJIETHI.
(3b) TEOPETUYECKUX BOIPOCOB, 33]1a4, [IIkana olleHUBaHUS U
MPAKTUYECKUX 3a]TaHHI. npoueaypa
MIPUMEHEHUSI.
[TpomexxyTounas Ox3ameH (D) 1) yctao (Y)

arrectanus (I1TA)

2) nucbmenHo (I1)

3. OdopmieHue u onucaHue OLEHOYHBIX CPEICTB

1. DK3aMeHAIMOHHBbIE ONJIEThI

1.1. Ha3HaueHue: uCHOIb3yIOTCS AJIsl IPOBEACHUS MpoMekyTouHou aTTectauuu (ITA) o
nucturiuHe "JInHelHas anreOpa v aHaTUTHYECKas TEOMETPUS
1.2. PernameHT sk3amMeHa: - Bpems Ha MOArOTOBKY TE3UCOB OTBETOB - 10 45 MUH.

1.3.
"OTJMYHO'"- eCcIM CTYJEHT INIyOOKO M NMPOYHO OCBOMJI BECh MaTepuas MporpaMmbl 0OydeHUs,
rPaMOTHO M JIOTUYECKH CTPOMHO €ro u3jaraer,
3aTpyAHAETCS C OTBETOM IpU HM3MEHEHUHU 3aJlaHusi, CBOOOJHO CIHpaBiIsIeTCs € 3ajadyaMu u

HCYEpIIbIBAIOLIE,

Ixana oneHNBaHUSA:

noCICa0BaTCIbHO,

- Cnocob KOHTPOJIA: YCTHBIC OTBCTHI.

MPAaKTUICCKUMU 3aJaHUAMU, ITPABUIIBHO 000CHOBBIBAET IMPUHATBIC PCIICHUS.




"Xopomo'"- ecau CTyAEHT TBEPIO 3HAET MPOrpaMMHBIN MaTepual, IPaMOTHO U MO CYILIECTBY €ro
u3NaraeT, He JOIMYyCKaeT CYHIECTBEHHBIX HETOYHOCTE B OTBETE Ha BONPOC, BIAJEET
HEO0OXOIUMBIMH YMEHHSIMHU M HAaBBIKAMU TIPU BHITIOJTHEHUH MTPAKTUICCKUX 3aJaHUM.
"Y10BJIETBOPUTEJIBHO'" - €CJIM CTYAEHT OCBOWJI TOJBKO OCHOBHOM MaTepuaa mporpaMmbl, HO HE
3HAET OTICNBHBIX TEeM, JOMYCKaeT HETOYHOCTH, HEIOCTATOYHO IMpaBUIbHBIE (OPMYITUPOBKH,
Hapyluiaer IMOCJIeAOBAaTEIbHOCTh H3JI0XKEHHS IMPOTrPpaMMHOIO MaTepuala U HCIBITHIBAET
3aTPyAHEHUS B BBHITIOJIHEHUH MPAKTUUECKUX 3aJaHUH.
"HeynoBJ1eTBOPUTEJbHO'" - €CIM CTYJEHT HE 3HAeT 3HAYMUTEJIbHOM YacTH MPOrpaMMHOIO
Marepuaia, JOIMYyCKaeT CepbE3HbIe OMIMOKM, C OOJNBIIMMHU 3aTPYAHCHUSIMUA  BBIIOIHSET
MIPAKTUYECKHE 3a/1aHusl.
Kaxnoe 3amanue sK3aMeHaIIMOHHOTO OniieTa OIeHUBAETCS OTAEIbHO. OO0Iel OIeHKON
SIBJIIETCS Cpe/IHEE 3HAUCHUE, OKPYTIIEHHOE 10 LEJIOro 3HAYCHHUSL.
KoMITIeKThI SK3aMEHAIIMOHHBIX OMJIETOB BKIIFOUAET MO KoMy pasnery 25-30
OWIETOB (XpaHSTCS B IIECHTPE MATEMaTHIECKOTO 00pa30BaHMS).

TunoBblie BapUaHTbI OMJIETOB npujiararTcs.

MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOI ®EIEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXX/IEHUE BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKHWM MOJMTEXHAYECKHWI YHUBEPCUTET»
(MOCKOBCKHW TTOJUTEX)

®DaxynpTeT 6a30BBIX KOMIICTEHITHH, Kadenpa «Maremaruka»
Jucunmmaa «JIuaelHas anreOpa u aHATUTHYECKAst TEOMETPHSD)
Kypce 1, cemectp 1

3K3AMEHALIMOHHBIN BUIET

x—>-1  X+1
Haiinute sxcTpeMyMbl QyHKIHH — y = x* —2x°.
Haiiti yacTHBIC MPOU3BOAHBIC BTOPOTO MOPsiIKa QYHKIIMU 2z = cos(x® —2xy),
ybemurees, uto zy, =1z, .

1. Onpenenutenu U UX CBOMCTBA.
2. YwmcnoBas mocie0BaTeIbHOCTD U €€ TIpee.
12 -1 2
3. PemmuTh MaTpuuHOE YpaBHCHHE XB=A, €CITH A=(2 J, B =( 0 J.
4, HaiiTi yroa Mex1y BEKTOpaMu a=(L-2,-2) U b =(2,0,1).
2
5. Haiitu npousBoaHyI0 PyHKIIUM, 3aJaHHON TapaMETPUUYECKH X =1tj, y= 12tt3 :
+ +
6. Haiitu npenen dyHKuuu lim YXF2+2X
1.
8.



MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAIHN
®EJIEPAJIBHOE T'OCYJIJAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
VUPEXXJIEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHMM MOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

®dakynbpTeT 6a30BBIX KOMIIETEHITUH, Kadenpa «MaremaTrka»
Juctmmuinna — «JIuHeiHast anreOpa U aHATUTHYESCKAs T€OMETPHSD»
Kypc 1, cemectp 1

9K3AMEHAIIMOHHBINA BUJIET Ne

Jluneitnas komOuHanus BektopoB. ba3uc. KoopaunaTtel BekTopa.

Judbdepennmpyemocts, nuddepeHiman, reoMmeTpudeckuii cMbich auddepeHimana.

X +2%X, =-1

2% —3x%, =12°

[Tokasate, uto BeKTOpHl M =(1,-1,2), n=(2,0,3), p=(-2,-11) oOpa3yrT Oa3uc B MPOCTPAHCTBE.

[Ipsimas |, mpoxoauT yepe3 Touky A(4;5) mapajuieabHO BeKTopy { = (13). [Ipsimas 1, mpoxoaut

yepe3 TOUKy B(6;4) mepneHIuKyISIpHO BEKTOpYy N = (-2,3). HaliTu TOuKy nepecedeHus npsiMblX.
2n-1 _ 22n

Pemmts cucreMy METOAOM OOpAaTHON MaTPHILIBI {

akr w0 NE

6. BbIMMCIHTD Mpeies MOoCIe0BaTeNbHOCTH  |im ————-.
n—)OO2 n+1+52n+2

7. Haiimure skcTpeMyM QyHKIHH y = +/x +/6—X.
8. Haiinure ypaBHEHHE KacaTelbHON K rpaduky GyHKuun Z = X°y° + 3% /Xy B Touke A(4;1;20).

KommieKkT TecTOBBIX 3aaHUI U KOHTPOJIbHBIX padoT(T, PI'P)

10 JUCIIUIIIIMHEC JInHeliHas anre6pa 1 aHAJIUTHYCCKAasd rCOMETpPUsL
(HaMMEHOBaHUE AUCUIUILIHHBI)

1-p1i1 cemecTp

1. Haiityt 3Ha9E€HHS MaTPHIHOTO MHOTOUNEHa F (A)

-1
f(x)=—x3+2x2—x+3,A=( Oj
3 2

2. HaiiTi panr MaTpuiisl IpUBEJEHUEM K CTYIIEHYaTOMY BUA
p TPUIIBI 1P y y BULY 8 2 6 -3 -13

11 -3 13 5 17

1 2 1
3. Beruncnute onpenenauTens NPUBEAEHUEM K CTYTIEHUaTOMY BUTY 3 5 3
2 7 -
4. Haiitn Matpuiry, oopaTHyto maHHo# (a). Pemuts MaTpuuHOoe ypaBHeHHE (0)
1 2 1
(@ |3 -5 3 (6) (_13 _42ij =(_32 _31 2)
2 7 -1

5. Pemuth cucteMy ypaBHEHUH. YKa3aTh 00lee U OJJHO YaCTHOE pelIeHue (a).
Pemuth cucreMy ¢ momonisio oOpaTHON MaTpuilsl 1 o hopmyrnam Kpamepa (0)
4%, +9X, —5%X; —8x, =5 X, +2X,+ % =5
(a) 13X +7X,—2X, —4x, =4 (6) 13X, —5X, +3%X; =—7
2%, +5X, + X; +3X, =3 2%, + 17X, —X; =13




1. Pacmmcats Pa3JI0KCHUC BECKTOPA ;(’ 10 BCKTOpa p, a,F
x={5-12,1}, p={1-3,0}, q={1,-11}, r={0,-12}

2. KonnuHeapHbI I BEKTOPbI pu q ?

a={2,01}, b={-2,31}, p=2a+2b, q=3a-2b

3. Berunciautb HJ'IOIJ_IaJIB napajuiejgorpaMmma, HOCTPOCHHOI'0 Ha BEKTOpax a u b a — YIrojl MCKIYy
BCKTOpaMH1 p u q

a=2p+q, b=p-3q, p[=2, [a|=2, “:%

1. UucnoBas nmociaeaoBaTeabHOCTh. [Ipeaen uucioBoi mociaeaoBaTeIbHOCTH. beCKOHEUHO Masble U
OeCKOHEYHO OOJIBIINE TTOCIEN0BaTEIbHOCTH. Yuncio €.
2. gX
Haiiti nmponsBogayo ¢yHKINH Y = 75
+

3. JlaHbl BEKTOPHI 8 = (2; 3) , b= (l; —3) ,C= (—1; 3). ITpu KakOM 3HAYEHUH ( BEKTOPBI

p=a+ ab, g =8+ 2C xoyMHEeapHBI.

1. Haiitu paccrosinme ot Touku M, 1o miockocta (M;M,M 3) :

M, (-9;10;2), M,(0;7;-4), M,(4:8;-1), M,(-2;1;3)

L | x+y+z-2=0
2. BeinucaTh KAHOHHYECKOE YPaBHEHHE TIPSIMOIA:
X—y-3z+6=0
3. HaiiT Touky nepeceueHust NpsMoi U MIOCKOCTH: X=2 _Y 13 _Z Zl uX+y+2z-9=0.
4. Haiitu Touky P, cummerpuunyro Touke P orHocurensHO mpsmon |: P (0; -1, 3) u
x1_y_z
1 -1 1

5. Hammcars ypaBHEHME IUIOCKOCTH ¢ NPOXOZSINEH 4Yepe3 TOYKy M, H NEepHeHAMKYISPHO
npsivoit (MM, ): M((3;2;0), M, (415), M,(2,-1;4).

6. HaliTi KocHHYC yrila MeXy INIOCKOCTAMU Q; U &, .
o,:3X-y+3=0, a,:x-2y+5z-10=0

1. Haiitu npou3BOIHYIO Y, !

a) y:arctg?’lnﬂ 0) y:(\/;)
X+2

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

[\9}

. Haittu lim 1— 1
x>\ X arctgx

1
. IIpoBecTn noHoe HeceoBanme 1 moctpouth rpadguk f (X) =X+
X

(98]




1. BoluncnuTh npenenst:

n+l _ gn-1 : ctax
Lhim2 2 2 im 3" 3 jim (1-3x)

noo 312 4 5" x>0 _ @X X—>+0

2. BeluncianTs Npou3BOJHEBIE:

cosbx 2. y=arctg® !

1. y=— 7%
y 3sin(12x +1) J1—2x2
2

1. Iloctpouts rpadux: y = x+4. y=

X+2 VX+2
2. Haiitu npenensi:

0 Iim(2—n)2—(1+n)2 2 lim Jn+2-3/8n°+3
> (14+n)* = (2-n)’ o= Yn+54n

3)Hm(2n2+3j 4)"nw%dn2+1—n)

+sinln2x

n—> 2n2 +1 n—o
0, Xx<-rx
3. HccnenoBarh Ha HENPEPBIBHOCTD M BBIIIOJIHUTH YePTEekK: Y =1SINX, —7 < x<0
7z, X220

DOYHKIMH HECKOJbKHUX MepeMeHHbIX

"

HaiiTi yacTHbIe POM3BOIHBIE BTOPOTO MOPsAKA, YOSIUTHCS, UTO ZXy = Zyx

2.2 2 2
1.z=e"", 2.z=cos(x*-2xy), 3.2=+y?-2x, 4 z=In(xy—x?), 5.z:ﬂ,6.
Xy
z=ctg(2x+3y), 7. z=sin(x’y), 8.Z =eX/y, 9. z=xcos’y, 10. z=y?sin’x.

Haiitn rpaguent ¢pynkunn z = f(X,y) BTouke M (X,,Y,)

1. z:y—z, M,(46); 2. z:M
JIx 4xy

4. 2=x*-3y’x, M,(32).

HccnenoBaTh Ha SKCTpeMyM (QYHKITHIO

1. z=x*—x+y*+2y, 2. 7=2xX>+xy—x+Y?,

3. z=x"-2x+4y—-y?, 4. 7=x*>-3x+3y’*+4y,

5. z=x*+y*+4xy.

2
S My-D); 3z=2, M,(2-2);
X



Kommuiekt Bonpocos (YO)
JJMHEWHAS U BEKTOPHAS AJITEBPA

MaTpuiibl, TUTIBI MATPHII.

Onepanuu ¢ MaTpuliaMy, UX CBOWCTBA.

YMHOK€EHUE NPSIMOYTOJIbHBIX MaTpPHIL.

MatpuyHas ¢popma 3aIuCH CUCTEMbI TUHEHHBIX anreOpandyecKux ypaBHEHHI.

Onpenenureny U UX CBOKCTBA.

[Tonstue onpenenuresns. MUHOPHI U anredpandeckue A0MOTHEHUS.

CucTeMbl TMHEWHBIX aNTreOpanvyecKkux ypaBHEHH, OCHOBHBIC MOHITHS U ONPECIICHHS.

[IpaBuno Kpamepa penieHust CUCTEM JIMHEHMHBIX YPaBHEHUH.

OOparHas MaTpuna U €€ BEIYUCICHHE. Y CIIOBHE CYIIECTBOBAaHUS 00paTHOW MaTPHUIIBI.

10 Pemenue cuctem JIMHEHHBIX anreOpandyeckuX ypaBHEHUN METOIO0M OOpaTHON MaTpHUIIBI.

11. Meton 'aycca perieHns CUCTEM JIMHENHBIX YpaBHEHUM.

12. PemieHuie mpou3BOJIbHBIX CHCTEM JIMHEWHBIX YpaBHEHUM MeTo10M [ aycca.

13. Panr matpunpl. Teopema Kponekepa — Kanemu.

14. OgHoponHbIe CUCTEMBbl JIMHEHHBIX ypaBHeHHM. Kputepuil cyiiecTBoBaHHS HETPUBHUAIBHBIX
peuieHui.

15. [lonsiTie BeKTOpa U JTUHEIHBIE ONepaliy HaJl BEKTOpaMH, CBOMCTBA OMNepaluii.

16. JIuneitHast KOMOUHAITUS BEKTOPOB.

17. JIuneiiHasi HE3aBUCUMOCTh M JIMHEHHAs 3aBHCHUMOCTh T'€OMETPUUYECKHX BEKTOpOB. Kpurepuit
JINHEMTHOMN 3aBUCUMOCTH.

18. Tlonstue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBaHHbIil 6a3uc. PasnoxeHne BeKTopa 1mo BeKTopam Oasuca.

20. YnopsimoueHHas Tpoiika BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEILIaHHOE MTPOU3BEICHHE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.

22.YcnoBusi OpTOTOHATBHOCTH, KOJUTHHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

23. JIuHeiHbIe IPOCTPAHCTBA.

24. Marpura nepexoza ot 6a3uca kK 0a3ucy.

25. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHHSI MATPHUIIBL.

©CoNoU~LNE

MATEMATHUYECKHUM AHAJIN3

[TonsATHE TEpeMEHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUSI.

MOHATHE (PYHKIMOHAIBHOM 3aBUCUMOCTH, KIacCUPUKAIUA (YHKITHIM.

OnpeneneHne 1 TUIBI YUCIOBOM MOCIEN0BATEIBHOCTH.

[Ipenen YUCIIOBOU ITOCJIEI0BATEIbHOCTH. Apudpmernueckue onepanun HaJ

II0CJIEJOBATEIbHOCTSAMH.

5. VYcnoBusi CylecTBOBaHUS KOHEYHOrO Wpelieia YHMCIOBOW TIOCIEI0BAaTEIbHOCTH (TEOPEMBI
Komm u Beliepmrpacca).

6. Bropoii 3aMmedaTeNbHBINA Tpeaed.

7. llpemen ¢yukuuu. Ormnpenenenus. ['eomeTpuyeckas HWHTepHpeTalMs TMOHATUS Mpesena

¢bynkuu. CBoiicTBa MpeIesoB.

beckoneuHo maible, 6€CKOHEUHO OOIbIINe (PYHKIUH.

9. [IlepBsIif 3amMeUaTeIBHBIN TPEICIT.

10. beckoHe4yHO MaJible BEIMYUHBL. DKBUBAJICHTHBIE OECKOHEYHO MaJlble M X UCIOJIb30BAHUE MPH
BBIUMCIIEHUH ITpeIesIoB. Tabauia SKBUBAIEHTHBIX OECKOHEYHO MaJlbIX.

11. HempepslBHOCTh (YHKIMHM B TOYKE M Ha MpoMexyTke. OJHOCTOPOHHHE TpeNesbl.
Knaccudukanus Touek paszpsiBa rpaduka.

12. CgoiicTBa QyHKIUH, HENPEPHIBHBIX Ha OoTpe3Ke (TeopeMbl Beiiepitpacca, bonbuano — Komm).

el A

©



13. IIpousBoanas. ['eomerprueckuii 1 Gpu3nuecKuii cMbICI pou3BoaHON. KacaTenbHast 1 HOpMab
K TUIOCKOH KpPHUBOIA.

14. Tabnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUHA.

15. CBs3b MeXIy CyIIECTBOBAHHEM MPOU3BOIHON (YHKIIMHM B TOUYKE U HETIPEPHIBHOCTHIO (PYHKITUN
B TOH 7K€ TOYKE.

16. IIpousBogHast CymMMbl, MpOU3BEACHUSA, uacTHOro. I[Ipon3BoaHas CIOXHOW U 0OOpaTHOM
GyHKIHHA.

17. TIpown3BoHas MapaMeTPUUECKHU 3aJaHHON (QyHKIIUH.

18. IIpousBoanas (HyHKIMHU, 33JaHHON HESIBHO.

19. TuddepennmpoBanue CI0KHON MOKa3aTSIbHON (DYHKITHH.

20. Muddepenuupyemocts. Auddepennnan. ['eomerpuueckuii cMmpica quddepeHmana.

21. TlpousBoanbie U AuddepeHIInATBI BBICIIUX TOPSIKOB.

22. OcHoBHBIE Teopembl auddepeHnnanpHoro ucuucieHus (reopema depma, teopema Poss,
teopema Jlarpanxka, Teopema Korm).

23. IIpaBuio Jlonurans.

24. Muorounien Teinopa u ero coictBa. @opmyna Teisopa. OcTaTouHbIi ujeH (OPMYJIBI
Teiinopa B popme Jlarpamxka u [1eano.

25. AcumntoTsl rpaduka QyHKITUH.

26. DxctpemyMm. HeoOxoaumoe yciaoBre sKCTpeMyMa.

27. JloctaTouHbIE YCIOBUS IKCTPEMYyMa.

28. JlocratouHoe yciaoBUE Bo3pacTaHus (yObIBaHHSA) (PYHKLINH.

29. Haubompliee 1 HaMMEHbIIIee 3HaUYeHUs (PYHKIIMU Ha OTPE3Ke.

30. BhImyKi10CTh, BOTHYTOCTb, TOUKA Meperuda. JloctaTounoe ycioBre BOTHYTOCTH (BBIITYKIOCTH).

31. Heobxoamumoe ycinoBre TOUKHU neperuda. JlocrarouHoe yciaoBue neperuoa.

32. OO6mras cxema MOCTPOCHUS U MCCIEI0BAHUS TpaduKa (PyHKIUH.

OYHKIMHN HECKOJIBKUX HIEPEMEHHBIX

Omnpenenenne 1 TeOMETPUIECKUNA CMBICT (YHKIIUHU IBYX MEPEMEHHBIX.

Jluaun ypoBHA QyHKUINU ABYX MEPEMEHHBIX.

YacTtHble MPOU3BOAHBIE (PYHKIIMH HECKOIBKUX MEPEMEHHBIX, UX T€OMETPHUECKUI CMBICT
OyHKIMY HECKOIBKUX MEPEMEHHBIX, TOHATHE TOoIHOTO nuddepenimana.
JuddepernrpoBanue CI0KHBIX GYHKINNA HECKOIBKIX TEPEMEHHBIX.

[Tpon3BoHBIE BBHICIINUX MOPSIAKOB (PYHKIIMA HECKOJIBKUX MEepeMeHHbIX. CMelaHHbIe
npousBoaHsie. Teopema IIBapua.

7. TlpousBonHas (GyHKINU HECKOJIBKHX MEPEMEHHBIX 10 HAMIPABIICHUIO.

8. Tlpou3BoaHas 1O HAMPABICHHUIO M TPATUEHT CKAISPHOTO TTOJIS.

9. DOkcrpemyM (QYHKINU HECKOIBKUX EPEMEHHBIX.

10. HeoO6xommumoe 1 TOCTaTOYHOE YCIIOBHSI SKCTpeMyMa (DYHKIIMU ABYX MTEPEMEHHBIX.

ok E



KoMmiekT 3ajanui 111 BLINOJHEHUA
pacueTHo-rpaduveckux pador (PI'P)

no gucuumuinae  JIlunelnas anreOpa M aHAJIMTHYECKAS] TEOMETPHS
(HaHMeHOBaHI/Ie I[I/ICLII/II'UII/IHBI)

ITo anredpe
PI'P Ne 1, yactsb 1
-11 0 2 0 2
3aganue Nel. JTanst matpuier A= 1 3 2 | w B=|{0 -3 3
4 0 -3 1 1 -1

Bemonuuts aeiicteus: A’ +8BT .
Bananne Ne2. TTpoomkuTh naHHOE MaTpruuHoe pasenctso (2A+3B)° —4A” —6AB =...

Y TIPOBEPUTH €ro Ui MaTpull A U B U3 mepBoro 3agaHusl.
3aznanue Ne3. BeIluMCIUTh ONpeaesInTeNb IByMs CIOCO0aMHU: Pa3I0kKEHUEM I10 IIEPBOI CTPOKE U
Pa3IoKEHNEM IO TIEPBOMY CTOJIOLLY.

1 0 -1 2

02 1 -1

11 -1 1

11 -2 1

3ananue Ne4. /{nst naHHOW MaTpuLbl HATH 0OpaTHYI0 MaTpully. CaenaTh IPOBEPKY.

1 0 2
1 1 0].
-1 2 3

3ayanne No5. Pemmts Marpuunoe ypasaenne AXB = C (maiitu X). Caenats IpoBepKY.

SERRTER

3aganue No6. HaliTu paHr MaTpHuiibl.

1 -1 2 3

0 5 4 3

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

PI'P Ne 1, yactp 2
3amanne Nel. Pemuth cuctemy metogom Kpamepa. Cienatb MpoBepKy.

X +4AX, — X, =2

2X +2X, +3X%, =7

3%, +6x, —2X, =1
3ananue No2. Pemuth cuctemy u3 Nel meTooM 0OpaTHON MaTpHULIBI.
3aganue Ne3. Pemuts cuctemy u3 Nel metogom ["aycca.
3amanne No4. Pemuth HEOTHOPOIHYIO cucTeMy MeToioM ['aycca. Halitu oOmee pemienue u
4acTHOE pELICHHUE.

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

3%, +2X, — 4%, - 2%, =1
ox +4x, + 4x,=11

3aganue NeS. Perute oqHOpOAHYIO cucTeMy MeTonoM ["aycca. Haittu oGmiee pemenne u O@CP.



2%, +6X, —9%, —9x, =0

4X, —5%,+Xx,=0

3% +3X, —7X; —4x,=0"

X, —3X, + 2%, +5%, =0
PI'P Nel, yactp 3
3amanme Nel. TTokasatk, 4To BEKTOpEI M, N, P 06pa3yioT Gaswc B MPOCTPAHCTBE U PA3TOKUTH
BekTop a 1o 3tomy Gasucy: m=(1,-1,2),n=(2,0,3), p=(-2,-11),a=(5,-4,13).
Bayanne Ne2. Jlansl BekTopsl M U N . BBISCHUTH — KOJUTHHEAPHBI I BEKTOPHI A U b.

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

A
3aganue Ne3. Haiitu | a|, ecau |m| = 6\/5, |ﬁ| =2,(m,n)=135, a=6n-m.
Bajanue Ned4. Jlan A ABC . Haiiltu £ B, ecin A(1;-1;2), B(3;3;2),C(7;1;2).

3amanue No5. TIpu kakux 'x' BekTopsl @ u D nepnenmukysspabr?
a=(x;1;,-4),b =(x-3;12; x).
3aganue Ne6. Halitu mumomaas napamienorpaMma, HOCTPOEHHOTO Ha BEKTOpax a U b .
_ A
a=2m-5n,b =m+n,|m|=12,|n|=3, (m, ) =%.

3amanue Ne7. Haiitu miomanp tpeyroisuuka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3asanue Ne8. Jlanbl Bektopsl @, D, C . BBIACHUTL — KOMILIAHAPHBI JIH BEKTOPBI. ECII BEKTOPHI He

KOMILIAHAPHBI, TO HAWTH 00BbEM MapajlIesIenuIe 1, TOCTPOSHHOro Ha BekTopax a, b, C u
OIpeENIUTh — KaKyI0 TPOUKY OHH 00pa3yloT.

a(l;-1;5),b(2:4;-2),c(3;0:1).
PI'P Ne 1, yactp 4
3amanue Nel. Tlpsmas |, mpoxomut uepes Touky A mapamnensuo Bekropy J . [psmas |,
IPOXOHT Yepe3 Touky B mepnenmukynspno Bexropy N . HaiiTu Touky nepecedeHus IpsAMBIX U
yroa mexay aumy, ecit - A(3;5), 0 (1;3), B(0;5), n (-3;4).
3ananue Ne2. Jlana npsmas |,. [psvas |, npoxomut uepes toukn A u B . Haitru paccrosinue ot
TOUKH Tiepecedenus npsameix |, u |, mo npsmoi |, .
I, 3{);2;?;,3 A(4:0),B(7:3), |,:9x—12y+2=0.
3amanune Ne3. Haiitu paccrosHue oT Toukd M, 10 IIIOCKOCTH ¢ , POXO/sNIEH uepes Touky A
nepreHMKyIIpHO Bektopy N, ecmu M (0; 1;7), A(2; -1; 4), N (6; 22; -3).
Bamanne Ned. Haiiti yroia MexIy MIOCKOCTBIO ¢ ¥ IUIOCKOCTBIO [, IPOXOJISIIEH Yepe3 TOUKH
ABuC,ecrm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue Ne5. 3anucaTh KAHOHMYECKUE YpaBHEHHS MPSIMOH, 3aJaHHON OOIIUMH YpaBHEHHSIMH.

X+2y—-9z2-10=0;
{3x+4y+82—24=0.

3azanue Ne6. Haliti TOuKy mepecedenus npamoil | ¥ miockocT @ ¥ yrona Mex1y HUMHU.

I:XLZ:X:Z—_l; a. X+2y—-3z-12=0.
3 4 -2



3aganme Ne7. Ipsimast |, npoxomur wepes toukn 4 u B. Ipsimast |, mpoxomut gepes rouxy M
IIePIICHNKYJIAPHO IUIOCKOCTH @ . Haiiti yron mexay npsimbivu |, u |, u BeisicHuTs — nexat

OHHU B OI[HOfI IJIOCKOCTH WJIM CKPCIIHUBAIOTCA.

A(9;-3;1),B(4;4,-5), M (-1;,11;-11), a:2x+3y—-z-1=0.
PI'P Ne 1, vactn 5
(x+3)* ¥’

+ Fr i 1 yxa3aTb (OKyCBI, SKCLEHTPHUCHTET,
nupexTpuchl. IlocTpouTh KpUBYIO, H300pa3uTh (OKYCHI, TUPEKTPHCHL.
3amanue Ne2. IlpuBecTn ypaBHeHHE KpUBOH 9x —25y° —18x+ 200y —616 =0 K

KaHOHHWYCCKOMY BUAY U IIOCTPOUTH KPUBYIO.

3amanue Nel. Jliisg naHHOM KpUBOM

PT'P Ne6
3amanue Nel.  Jlns nuHeliHoro omeparopa A 3aJaHbl 00pa3bl Oa3UCHBIX JJIEMEHTOB
Ae,, Ag,, Ae,. 3anucars matpuily oneparopa A B 6asuce €, €,, €, u Haiiti 0Opa3

9JICMEHTa X.
Ae, =7e, +3¢e,-2¢,, Ae,=¢€ -¢,+4¢e, Ag,=2¢€ +28¢,+3¢€,,
X=2€ —-4¢e,+¢,.
3ananue Ne2. Haiitu coOCTBEHHBIE 3HAUEHUS M COOCTBEHHBIE BEKTOPHI JTMHEHHOTO OIeparopa,
7 2

ITo ocHoBaM MaTemMaTnuyeckoro anaansa u ©@HII
arcctgs/x
2. y=_9*f, dy—? 3.
X

. -4 1
3aJ]aHHOTO B HEKOTOPOM Oa3uce Marpuuei A= :

1 yactp 1. y=sininx, y',y"-?

y =3x>+xe*,x,=2[1x=0,1, Jy-?
4. Halitn IpOU3BOAHYIO V| !

a) y=>5 Sin4 X-3 6) y = xaretg7x
\J X

B) e¥ + Y = cos3x r) X=cost+sint, y=sint—tcost
X

5. MccnienoBats Ha skctpemyM f (X)=(X —3)2 (x—5).
2%

6. HaliTu uHTEpBabl MOHOTOHHOCTH Y = —.
X

3
. X
7. HaiiTu Haubonblee, HaMMEHbIIee 3HAUCHHE PYHKIMH f (X) = 3 —16X Ha oTpeske [—5;1] .

8. IToctpouTs KacatenbHyto K rpaduky dynxumn f (X)=3arccosx’® B Touxe X :% :

2 yacthb 9. Haiitu npegenst:

1) lim (3+ n)2 -(2+ n)2
e (24 n)2 —(1—n)2

1 / _ 1
5) Iing(cosx)? 6) Iim(izﬂ 7) lim n(\/n4+3n2—4—n2) 8) Iing(1+sinx)t97
X—> X_ — X—>

2 —
x—0 g% _1 x=>-3 X° +5X° 46X xa% tg3X

X—3 [ n—o

X—>00

2x)-1 2 e  Ionf+3-Jn+5
cos(2x)-1 Iim[x—mj 11) |im(xsin1j 12) lim Y20 #3-Vn+5
X

C
9) lim 2
) XLO tg(l_e3x x>0l ' 13 n—»o E/n3+2_<1/n5 -1



1
2x3 + X2 +8x
0, x<-rx
11. HccnenoBath Ha HEMPEPBHIBHOCTD U BBIMOIHUTH YEPTEK: Y =<SINX, —7 <X<0
T, X=0

3 gyacTp 10. [ToctpouTts rpaduk GyHKIMU Y = 2?l +3;,y=

12. I[IpoBecTr MoJTHOE MCCISIOBAHNUE U TOCTPOUTH rpaduk f (X) == 2
X —_

4 yacThb

. 4x -3y
13. 306pa3uTh Ha KOOPAUHATHON IJIOCKOCTH 00J1aCTh onpeaeiaeHuss QyHKIUN Z = ﬁ .
X+3y

14. TloctpouTh TUHUM YPOBHS QYHKIMH Z = X+ 2 .
y’z
15. HaifTu 9acTHbIEC IPOM3BOAHBIC EPBOToO mopsiaka GyHkimu U = C0s| 2— |—6X—2°.
X

16. Haiith YacTHbIE NPOU3BOAHBIE BTOPOro IMopsaka GYHKIHHA Z = YSin (X2 ) -2x'y*+5 m

yOeIUThCS B PABEHCTBE CMELIAHHBIX [IPOU3BO/IHBIX.

17. Haittu  npousBomnyro  ¢ynkuuu Y= f(X), 3amaHHO  HESIBHO  PaBEHCTBOM
x*y® +1g (x+3y)—x—6y? =0 B TOuKE M,(3;-1).

18. Haiitn uacTHble NMPOW3BOIHBIC IepBoro mnopsaka GyHkuuu Z = f(X,Yy), 3amaHHON HESIBHO

paBercTBoM X'y°z? +e*Y +22cos(x—y)+2z°-25=0 B Touke M,(LL1).

19. Haittu npoussoanyro ¢yukuun  f(X,y,2) =2x’y+y’z+3 1[0 HampaBlIeHHIO BEKTOPA
5(9, -12,8) B TOYKE M,(1,12). Haiitn BEKTOD m byHKIIUN
f(x,y)=xy*" —3x+y-9sin(2x+y) B TOouke M,(L—2).

20. UccnenoBath Ha okcTpeMyM Gyrkimo f (X, y) =3x*—x* +3y° +4y.

Kpurepun onenkmn:

- OIEHKAa «3auTEHO» BBICTABISIETCA CTYAEHTY, €CIM OH pEryjisipHO B TEYEHUE CeMecTpa
MIPECTABIUl PELIEHUS 3a/1ad, BBINOJIHWI MOJTHOCTBIO BCE 3aJaHus M WX 3allUTWI, OTBETHB Ha
BOIPOCHI MTPENOJaBaTeNs;

- OLIEHKAa «HE 3aYTEHO» BBICTABIIETCS CTYJEHTY, €CIM OH HEPETYJSIPHO B TEUYEHUE CEMECTpa
MPEJCTABISUl PEIICHUsl 3a/1a4, BBINOJIHWI 33JaHHsl HE NOJHOCTBIO MM BOOOIIE HE IPEeACTaBiIsI
paboTbl Ha TPOBEPKY, [OIMYCKAeT CYyIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCH
IIperno/iaBaTels.



