[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

A0: Marcnos MeCRRHERFCTEPCTBO HAYKH W BBICIHETO OBPA3OBAHUS

[lomKHOCT: [OVPEKTOP [enapTaMeHTa M0 00Pa30BaTE/IbHON MONUTHKE

[lara noanvcaiws: 23.10.2023 16:15:41 POCCUNCKOU ®EJIEPALIUU

YHUKanbHbIA N MHbIU KJTHOM.
2130 dlasf&@g@%%%ﬁ%@YMCTBeHHoe aBTOHOMHOE 00Pa30BaTENbHOE YUPEKICHUE

BEICIIETO 00pa3oBaHus
«MOCKOBCKHWH INOJIMTEXHUYECKNIH YHUBEPCUTET»
®dakynbTeT UHPOPMAITMOHHBIX TEXHOJIOTUN

YTBEPX/IAIO

#x ' >\“'> JlexaH ¢akysbrera
L;MGHHHX TEeXHOJIOTUH
/. T. leMugos/

~/ anpers 2022 r.

PABOYAS ITPOTPAMMA JUCHUITJIMHbI

«J/Inneinas anredpa u QyHKUMHA HECKOJIbKHUX MEePeMEHHbIX»

Hanpasnenue noarotoBku:
10.03.01 «MudopmanuoHHas 0€30IACHOCTD)
[Ipodunb
«be30nacHOCThL KOMIIBIOTEPHBIX CHCTEM))
KBanuduxanms

bakanasp

®dopMbl 00yUeHHS

Ounasn

Mockaa, 2022



[Iporpammy cocTaBHII: ‘W% K//_
7o11., K.¢.-M. H. /E.A. Koran/

CoraacoBaHo:
3aB kadenpoit «MaremaTuka

n.¢d.-M.H. ‘ /C.H. Aunpees/

CorJacoBaHo:

H.o. 3aBenyromiero kadenpont «Mabopmannonnas 6e3onac:  , 7

(] A.1O. I'neBIes

#

PykoBoauTenb 00pa3oBaTebHON TPOTPaMMBI,

(J & JO. I'beBuien



1. Ileau ocBOeHMsI AU CHMILJINHBI

K 0CHOBHBIM HeJasIM OCBOCHHS TUCIUIUINHBI «JIuHelHas anredpa u QyHKIUH
HECKOJIbKUX ITEPEMEHHBIX» CIEAYET OTHECTH:

. BOCITUTAHUE Y CTYJCHTOB OOIIEH MaTeMaTHUYEeCKOU KYJIbTYPHI;

. NpUOOPETEHNE CTYICHTaMH IIMPOKOTO Kpyra MaTeMaTUYeCKHX 3HAHUH,
YMEHU U HABBIKOB;

. pPa3BUTHE CIOCOOHOCTH CTYJEHTOB K WHAYKTUBHOMY M JEIYKTHUBHOMY
MBIIIJICHUIO HAPSIAY C PA3BUTUEM MAaTEMAaTHUUYECKOW NHTYULIHH;

. YMEHHUE CTYJEHTAMH Pa3BHBATh HABBIKA CaMOCTOATEIIBHOTO H3YYEHUS
y4eOHOM ¥ HAyUYHOU JTUTEpaTyphl, COAEpIKaIled MATEMAaTUYECKUE CBEICHUS U
pPE3YIbTaTHI;

. dbopmupoBanue y cryleHTa Tpebyemoro HaOopa KOMIETCHIIHH,
COOTBETCTBYIOIIMX €r0 HAMpaBJICHUIO TMOJATOTOBKM U OOECIECUMBAIOIINX €ro
KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE Tpy/a.

K ocHOBHBIM 3a/1a4aM OCBOCHUS TUCIUTUINHBI «JIMHelHas anreOpa u pyHKIIMU
HECKOJIBKHUX MTEPEMEHHBIX» CJIEAYET OTHECTHU:

. OCBOCHHE CTYJCHTAaMU OCHOBHBIX TOHSATHUN, METOJOB, (HOPMHUPYIOIINUX
oOIIlyl0 MaTeMaTUYECKYI0 MOJTOTOBKY, HEOOXOAUMYIO JUIsl YCIICIIHOTO PElICHUS
MPUKIIA/IHBIX 33]1a4;

. MOATOTOBKY  CTYJEHTOB K  JCATEIIBHOCTU B  COOTBETCTBHUM  C
KBATH(PUKAIMOHHON XapaKTEPUCTUKOW OakajaBpa IO HAMpaBiICHUIO, B TOM YHCIIC
dbopMupOoBaHUE YMEHUW HCMOJIb30BaTh OCBOCHHBIE MAaTEMAaTHYECKHE METOJbl B

poheCCHOHAIBHON JISITCIIBHOCTH.

2. Mecto mucuuninabl B ctpykrype OIIOII 6akanaBpuara
Hucuunnuna «JIuneiinas anre6pa U (PyHKIMHM HECKOJBKUX IEPEMEHHBIX)
BXOJIMT B 00s13aTEIbHYIO YacTh B pa3zaen 1| Maremarudeckast noarotoBka. Ee uzyuenue

o0OecreynBaeT N3YyUCHUC NUCHUIIJINH:



B ocnosnou uvacmu:

MareMaTH4eCKUM aHaJIn3;
JluckpeTHas MaTeMaTHKa,

Ocuossl UKT.

B uacmu, gpopmupyemoti yuacmnuxkamu obpazoeamenbHbiX OMHOUWEHULL:

OCHOBBI TPOTPaMMHUPOBAHUS;

AJTOPUTMHUYECKOE MPOTPaMMHUPOBAHUE;

BeposaTHOCTHBIE OCHOBHI BeO-aHAIUTUKY;

CratucTuueckue MCTObI BC6-aHaJII/ITI/IKI/I;

Metoasl paboThI ¢ OOIBITUMHU JJTAHHBIMH.

3. IlepeyeHb MIIaHMPYEMbIX Pe3yJIbTATOB 00y4eHHS M0 JUCHHUILIAHE,

COOTHECEHHbIE € MJIAHUPYEMbIMH Pe3yJbTATAMH 0CBOEHUsI 00pa30BaTe/IbLHOM

NporpaMMbl

B pe3synbTare oOCBOEHHS JUCHUUIUIMHBI y 0OydYaromuxcsi (GOpMHUPYIOTCS
CJIEIyIOIME KOMIIETEHIIMM U JOJIKHBI OBITH JIOCTUTHYTHI CIEIYIOLIUE PE3yIbTaThl
oOy4eHMsl KaK 3Tar (POPMUPOBAHMS COOTBETCTBYIOIINX KOMIETEHIUMI:

Kon

B pe3yabTarTe ocBOeHUA

KOMIIETEHLIMH o0pa3oBareJIbHOM

NMPorpaMmbl
00y4arIuics A0/KEeH
o0s1a1aTh

Ilepeuenb NiIAHNPYEMBIX
pe3yJibTaTOB
00y4eHMs MO JUCHUILIUHE




OIIK-3 CrnocobeH pemarhb OIIK-3.3. Bragets:

CTaHapTHHIC 3a7a4H METOJJaMH TIOMCKa U aHalln3a
npohecCUOHATBLHOM uH(OpMAITUH IS TOATOTOBKH
AEATEIIBHOCTH Ha OCHOBE JIOKYMEHTOB, 0030p0B, pedepaTos,
MH(POPMAIIHOHHON U JOKJIAJIOB, ITyOJUKAIINii, HA OCHOBE
onbnuorpadudeckoi UH(GOPMALIMOHHOMN 1

KYJbTYpPbI C IPUMEHCHUEM | OUOIHOTpauIecKOr KyJbTYPHI, C
MH(pOPMALMOHHO- YYETOM COOJIIOJJEHUS aBTOPCKOTO
KOMMYHUKAIIMOHHBIX npasa U TpebOBaHuit

TEXHOJIOTUH H C YIE€TOM MH(POPMALMOHHOH 0€30MacHOCTH.
OCHOBHBIX TpeOOBaHUM

UH(OPMAIMOHHON

0e30MmacHOCTH

4. CTPpyKTYpa U cofepKaHue IUCIUTTHHbI

OO6mas Tpy1I0€MKOCTh TUCITUIIIMHBI COCTABIAET 4 3a4ETHBIX €IUHUIIBL, T.¢. 144
aKaJIeMUYECKHX Yaca, U3 HUX 72 4acOB CaMOCTOATENIbHOU paboThl, 36 4acoB — JEKIIUH,
36 4acoB — CEMUHAPHBIX U MPAKTUYECKUX PadOT.

Paznensl gucuuiiivHbl u3ydarorcss B 3 ceMectpe, (opmMa MPOMEXYTOUHOM

aTTCCTalluu - 5K3aMCH.

Coneprxxanue pa3jiejioB TUCHUUILTHHBI
Tperui cemectTp
Beenenue
[Ipenmer, 3agaun U coaepxkaHue TUCUUILIMHBL. OCHOBHBIE 3TAMbl PA3BUTHS
mucuuruiuHbl. CTpyKTypa Kypca, €ro MECTO U pOJib B MOATOTOBKE CIIEUAIUCTA, CBS3h
C APYTUMU JTUCHUTUIMHAMM.
Paznen 1. DinemeHTHI JIMHEHHOH anaredopsl Tema

1.1. MaTpuubl ¥ onpeaeJUTeIHU.




[Tonarne marpunbl. Buael Mmatpun. JleictBusa Han matpuniamu. Onepanuy Haj
MaTpULlaMu U UX cBoiicTBa. Ompenenurenu, X CBOMCTBA U BbluucieHMs. [lonsaTus
MUHOPA U aare0panvyeckoro A0NnoiHeHus. PasznoxeHue onpeaeanTenis o 3JIeMeHTaM
CTPOKH WX CTOJ01A. Beruncnenue onpeaenurenei pa3anuaHoro nopsaka.

Tema 1.2. O0paTHas maTpuia.

OOpaTHass MaTpulla W  aIrOPUTM €€  BBIYUCICHUSA. JIeMEHTapHbIe
npeoOpa3zoBanus Marpull. [IpuBegeHue wmaTpuibl K JHArOHAJILHOMY  HIIU
TpaneuueBUIHOMY BHAY. MaTpuuHag QopMa 3amucH CUCTEMBI  JIMHEHHBIX
anredpandecKknx ypaBHeHUM. Panr MaTpuiibl.

Tema 1.3. Pemienune cucrem JJUHEHHBIX ajred0panyecKux ypaBHEHUM.

Cuctembl JIMHEHHBIX alreOpandeckuX YpaBHEHHI, OCHOBHBIE MOHSTHUSA
peleHns, COBMECTHOCTH U HECOBMECTHOCTH CHUCTEMBI. Penenue cucteM JMHENHBIX
ypaBHeHuil metogoMm Kpamepa, MeTogom oOpaTHOM MaTpulibl, MeToAoM [ aycca.
ITIpoBepka npaBuwibHOCTH pemieHud. Teopema Kponekepa — Kamennu. Pemenue
IIPOM3BOJIBHBIX CHUCTEM JIMHEWHBIX YypaBHEeHUM MeronoM [aycca. Pemenue
OJIHOPOJIHBIX CHUCTEM JIMHEMHBIX YPABHCHUM.

Paspges 2. J1eMeHTHI BEKTOPHOM aJIredpbl

Tema 2.1. JIunelinble onepaluyy HaJl BEKTOpaMU, UX CBOMCTBA. JINHEHBIE
KOMOUMHAIIMK BEeKTOPOB. JIMHEHAs 3aBUCUMOCTD U HE3aBUCUMOCTh BEKTOPOB. basuc
CUCTEMBI BEKTOPOB. Pa3oxeHue BekTopa no d6asucy.

Tema 2.2. CxanspHoe, BEKTOPHOE U CMEIIAaHHOE MPOU3BE/ICHHS BEKTOPOB, UX
CBOMCTBA. Y CIIOBHUSI OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMIIJIAHAPHOCTH
BEKTOPOB.

Tema 2.3. Jluneiinsie npoctpanctsa. basuc. [IpeoOpazoBanue MaTpuIlsl
JMHEWHOTOo oreparopa mpu nepexojie oT 6asuca k 6azucy. CoOCTBEHHbIE 3HAUCHUS U
COOCTBEHHBIEC BEKTOPhI MATPHUIIHI.

Pa3nen 3. DiieMeHTHI MATEMATHYECKOT0 AHAJIN3A



Tema  3.1. YwucmoBas  mocimenmoBarenbHOCTb.  [Ipemen  4dmcioBon
nocyeIoBaTeNbHOCTU U ero cBoiictBa. Dyukius. [lpenen dynkiun. OcHOBHBIE
TeopeMbl o mpeaenax (yHkuuu. [lepBblii W BTOpOM 3amMeyaTeIbHbIE MPEIEIIb.
CpaBHeHre O€CKOHEYHO MaJIbIX U OECKOHEUHO OOJBIINX BEJIUYMH. DKBUBAICHTHBIC
OECKOHEYHO MaJjIble BEIMYUHBI.

Tema 3.2. HenpepbIBHOCTP (PYHKUMH B TOYKE M HAa MPOMEKYTKe, Touku
paspeiBa (yHKIMH, UX Kiaccupukamus. AcUMNTOTH Tpaduka QyHKIUH, uX
KJ1accu(uKanus, yclioBUs CyIIECTBOBAHUS, METOIbl HAXOXKACHHUS.

Tema 3.3. IIpousBognas ¢yHkiuu. I'eoMeTpuueckuii 1 MEXaHUYECKUN CMBICIT
npousBoaHou. IlpaBuna  guddepenuupoBanus ©u  QOpMyNbl  BBIYUCICHUS
MpPOU3BOAHBIX. Tabnuila TPOW3BOJHBIX OCHOBHBIX JJIEMEHTAPHBIX  (DYHKIIHA.
Boruncnenvie npon3BoHbIX (DYHKIHM, 3aJaHHBIX PAa3JIMYHBIM 00pa3oM.

Tema 3.4. Juddepenuman. IIpousBoansie u auddepeHIuanbl  BBICIIHX
nopsakoB. [IpubnuxeHHble BHIYUCICHUS ¢ TOMOIIBIO AU PepeHIuanos.

Tema 3.5. PackpeiTiie HEonpeneIeHHOCTEN pa3inuuyHoro tumna. [IpaBuio

Jlonurans. ®opmyna Teitnopa Pa3znoxeHuss OCHOBHBIX 3JEMEHTAPHBIX (QYHKIHM 110
bopmyne Maxknopena. [TpubnuxeHHbIE BBIYUCICHUS C TIOMOIIBIO (hOPMYJIBI

Tenmnopa.

Tema 3.6. OcHoBHBIE TeopeMbl JTUDPEPEHIIUATEHOTO  HUCUYUCIICHUS.
MoHoTOHHOCTh (pyHKIMH, SKCTpeMyMmbl HeoOXoaumble M TOCTaTOYHBIE YCIOBHUS
MOHOTOHHOCTH, JIOKQJIbHOTO 3KcTpeMyma. MccienoBaHue BBITYKIOCTH Tpaduka
¢bynkuuu. Touku neperuda rpaduka QyHKIUY.

Tema 3.7. OOmias cxema uccienoBaHus (PYHKIIMU U TIOCTPOCHUS ee Tpaduka.
CpoiicTBa (yHKIMIA, HENpephIBHBIX Ha oTpe3ke. Haubombinee u HauMeHblee
3Ha4YeHHS (PYHKIIMH Ha OTPE3Ke.

Paszneua 4. ludgdepeHuuanbHoe HcUMCIeHHe PYHKIMNA HECKOIbKUX

nepeMeHHbIX



Tema 4.1. OyHKUMUS HECKOJIBKUX INEepeMeHHbIX. [Ipenen u HenpephIBHOCTb.
OcHOBHBIE CBOICTBa HEMpephIBHBIX GyHKIMNA. YacTHble mpousBojHble. [lomHbIi
muddepennman. [IpowsBogHbIC CI0KHON (HYHKIIMA HECKOIBKUX MTEPEMEHHBIX.
Yactaple mpou3BoaHbIE U Au(depeHInansl BeICIX mopsakoB. Teopema [IBapriia.

Tema 4.2. ITpousBoaHas 1o HanpasiieHuto. ['paauent. KacatenpbHas K KpUBOM.
KacarenpHas miockocts 1 HOpMalib K moBepxHocTh. Popmyia Teistopa. DkCcTpeMmym
(YHKIIMM HECKOJbKUX TMepeMeHHbIX. HeoOxoaumble U AOCTATOYHBIE YCIOBUS

3KCTpEMYyMa.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

Mertonuka mpenojaBaHus TUCHUIUINHBL «JIuHEWHas anreOpa W (QyHKIHH
HECKOJIBKUX IEPEMEHHBIX» U peau3alus KOMIIETEHTHOCTHOTO NOIX0/a B U3JI0KEHUH
Y BOCIIPUSTUU MaTepralia MPeayCMATPUBAIOT UCTIOJIB30BAHUE CIEAYIOMMNX aKTUBHBIX
Y WHTEPAKTUBHBIX (DOPM MPOBENECHHS TPYIIOBBIX, WHIAUBUAYAIbHBIX, ayJUTOPHBIX
3aHITHI B COUETAaHUH C BHEAYTUTOPHOU pabOTOM C 1eNbi0 HOPMUPOBAHUS U PA3BUTHS
po(eCCHOHANILHBIX HaBBIKOB, 00YUYaIOIIUXCS:

° 3allluTd U UHIUBUAYAJIbHOC O6CY)K,JICHI/I€ BBITIOJIHACMBIX 3TAallOB

pacueTHO-Tpaduueckux pador;

. MPUBJICUCHUE JTYUYIIUX CTYAEHTOB K KOHCYJIbTUPOBAHUIO, OTCTAIOIINX;
. MOJITOTOBKA, MPEACTAaBICHUE U oOCyXIeHne
Mpe3CHTAU N Ha

CEMUHAPCKUX 3aHATHSIX;
. OpraHu3alus W MPOBEJCHUE TEKYIIETO KOHTPOJS 3HAHWHA CTYICHTOB B
dhopme 6JIaHKOBOT'O TECTUPOBAHUS;

. IIPOBEJICHNE NHTEPAKTUBHBIX 3aHATUH 10 IPOLIEAYPE NOATOTOBKH K

WHTEPHET-TECTUPOBAHUIO HA caiitax: i-exam.ru, fepo.ru;

. UCTIOJIb30BAaHUE HHTEPAKTUBHBIX (DOPM TEKYIIEro KOHTpOJs B (opme

AYAUTOPHOTO U BHCAYAUTOPHOTO HHTCPHCT-TCCTUPOBAHU,



° HUTOTOBBIM KOHTPOJIb COCTOMT B YCTHOM D3JK3daMCHC II0 MATCMATHUKC C
YUCTOM PEC3YyJIbTATOB BLIIIOJIHCHUA CaMOCTOATCIIbHBIX pa60T.

VY aenbHbI BeC 3aHITHM, MPOBOJUMBIX B MHTEPAKTUBHBIX (hopmax, omnpeesieH
IJIABHOM 1eJbl0  00pa3oBaTeIbHOW MPOrpaMMbl, OCOOEHHOCTbIO KOHTHUHI€HTa
oOyyaroluxcs U CcoAepKaHUEeM AUCUMIUIMHBL «JIuHelHas anrebpa u (QyHKUIUU
HECKOJIBKHX NIEPEMEHHBIX» U B LIEJIOM MO TUCHUIUIMHE cocTaBiseT 50 % ayaAuTOPHBIX

3aHITUN.

3aHATHUSA JCKIMOHHOT'O THUIIA COCTABJIAIOT 50 % ot oObeMa AYIUTOPHBIX 3aHSATHUH.

6. OeHOYHBIE CPeICTBA /IS TEKYIero KOHTPOJIA YCIeBaeMOCTH,
NPOMEKYTOYHOM ATTeCTAIUMM 10 MTOraM OCBOEHUSI AUCUMIIMHBI U
yueOHOMeTOIMYeCKOe o0ecnieyeHne CaMOCTOSITeIbHOI pa0oThl CTYI€HTOB

B mnpomecce o00yueHus HCHONB3YIOTCS CIEAYIONIME OIEHOYHbIE (POPMBI
CaMOCTOATENbHON pPabOThl CTYJIEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIA

YCIIEBAEMOCTH U MPOMEKYTOUHBIX ATTECTALIUM:

. BBINIOJIHEHUE pacu€THO-Tpauueckux padboT, IK3aMeH.
6.1. ®oHJ OLICHOYHBIX CPEICTB AJIA POBeIeHHUS MMPOMEKYTOYHOM

arrecTanu 00y4arouuxcs no aucuuninue «JIuneitnas ajareopa n
aHAJIUTHYECKAsA TeOMeTPHsD)
[lepedyenbp KOMMIETEHITNI C YKa3aHUEM ATAnoB UX (GopMUpPOBaHUS B
npolecce OCBOEHHUsSI 00pa30BaTeIbHON MPOTpPaMMBI.

B  pesynprare OCBOCHMS ~ JMCHMIUIMHBI  (OPMHUPYIOTCS  CIEAYIOIIHE

KOMIETEHIIUH:

Kon B pe3yJsbTaTe ocBOeHHs 00pa30BaTeIbHOI MPOrPaMMBbI
KOMIIEeTEHIIUH o0yJammiics 10JKeH 00J1a1aTh
OIIK-3 Crioco6eH Hucnonb30BaTh HEOOXOAUMbIE MATEMAaTUYECKUE METObI

JJIA pCIICHUA 3a1a4 HpO(I)GCCHOH&HLHOfI ACATCIIBHOCTHU




B nporecce ocBoeHus: 06pa3oBaTeNbHON MPOTPaMMBbI JaHHBIE KOMIIETEHIINH, B

TOM YHUCJIC UX OTACIIbHBIC KOMIIOHCHTHI, (I)OpMI/Ip}II-OTCSI IIOOTAIIHO B XOA€ OCBOCHUA

O6y‘IaIOH_II/IMI/IC}I JUCHUIITIMHBI B COOTBCTCTBHUH C y‘Ie6HBIM IIJJTaHOM W KaJICHIAaPHbIM

rpadukom yueOHOTo mporiecca.

6.1.1. Onucanue noka3arteJieii 1 KpuTepreB OLIEHUBAHUA KOMIIETEHIMH,

(l)OpMI/lpyeMLIX 10 uTOoraM OCBOCHHUA JUCHHUIIJINHBI, OIIMCAHHUEC IIKAJI

Iloka3arenem

OLICHUBAHUI

OIlCHUBAHUA

KOMHGTGHHI/Iﬁ Ha Pa3jIMYHbIX

oTalrax Hux

(dbopMHpoBaHUs SBISAETCA JOCTUKEHUE OOYUYaIOIIUMHUCS TIaHUPYEMBIX PE3YyJIbTaTOB
0Oy4eHHMsI 10 JUCLHUIUINHE.

IToxa3zarTean

Kpurepun onenuBanus

3

4

OIIK-3 Cnoco0OeH HCII0IB30BaTh HEOOXOUMbIE MATEMATHUECKHUE METOIBI IS
penieHus 3a1a4 npodeccuoHaaIbHON AesATeTbHOCTH

HMOIIK-3.1. 3qaer
OCHOBBI BEICIIEHN

MaTCMaTHuKHU, MCTO/bI

M MOJIEJIH,

OO0yuarommiAcst
JIEMOHCTPHUPYET
ITOJTHOE
OTCYTCTBHE

OO0yuarommiicst
JEMOHCTPUPYET
HEIOJHOE
COOTBETCTBUE

OOyJarommiics
JIEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBUE

OOyJarommiics
JIEMOHCTPUPYET
MTOJTHOE
COOTBETCTBUE




MIpUMEHsIEMbIE B
pa3IUYHBIX 00JIACTSAX;
OCHOBBI
MaTeMaTH4ECKOIro
MO/IETTUPOBaHUS,
TIPUHIIHAITHI
MIOCTPOCHUS
MaTeMaTH4YeCKUX
MOJEJIEH, alITOPUTMBI
pelieHus 3a1a4y
ONTUMHU3ALINY;
NOIIK-3.2. Ymeer
MIPUMEHSITh METO/IbI
JUCKPETHON
MaTeMaTHKH,
CUCTEMHOI'0 aHaJIN3a,
MaTeMaTH4eCKOIro
MO/IETTUPOBAHUS JJIs1
HCCIIEIOBaHUS U
pa3paboTku
npodeccrnoHaTbHBIX
3a/1a4 U [POLIECCOB;
MIPUMCHSI T
MaTeMaTH4ecKoe
obecrieueHue npu
MOJIETUPOBAaHUH
MIPUKIIAIHBIX U
MH(OPMALIMOHHBIX
MIPOLIECCOB.

HITH
HEAOCTAaTOYHOE
COOTBETCTBHE
Martepuaity
JMCITUTUIMHBI
3HAHUMH,
YKa3aHHBIX B
WHJIMKAaTOpax
KOMIIETEHITU M
JUCIIUIIIIMHBI

«3HaTh» (CM. .

3).

1 (14% 01117 0.4
3HAHUH,
YKa3aHHBIX B
WHJUKATOpax
KOMIIETEHIINN
JACIIUTLTMHBI
«3HaTh» (CM. TI.
3). Honyckarorcs
3HAYUTEIbHBIC
OIINOKH,
MIPOSIBIISIETCS
HEJIOCTaTOYHOCTh
3HaHUH, M0 PALY
MoKa3aTese,
oOyyJaromuics
HCIIBITHIBACT
3HAYUTEIbHBIC
3aTpydHEHUs IPU
OTICPUPOBAHUU
3HaHUSMU MIPU
UX TIEPEHOCE Ha
HOBBIE CUTYaLUU.

CIEQYIOINX
3HAHUH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETEHITN I
JHUCIUIIIHNHEI
«3HaTb» (CM. II.
3). Ho

JTOTTY CKAIOTCSI
HE3HAYUTEIIbHBIC
OIIHOKH,
HETOYHOCTH,
3aTpyAHECHUS
npu
AHAITUTUYECKUX
omnepanusx.

CIEAYIOIINX
3HaHHUH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIICTECHITHI
JUCIUTUIMHBI
«3HaTby» (CM. II.
3). CBobGoaHO
onepupyer
pUOOPETEHHBIMHU
3HAHUSIMU.

[lIkana oeHMBaHus Pe3yabTATOB IIPOMEKYTOUYHOU ATTECTALIMU U €€ OIUCAHUE:!

@®opMa MPOMEKYTOUYHOM aTTECTALMM: IK3IAMEH

[IpomesxyTouHas aTTecTalus 00y4Jarmuxcs B popMe 3K3aMeHa MPOBOAUTCS IO

pe3yibTaTaM BHITIOJIHEHUS BCEX BUIOB YU€OHOM pabOThI, TPEIyCMOTPEHHBIX yUeOHBIM

IIJIaHOM IIO ,HaHHOﬁ AUCHUIUIMHEC, IIPpU 3TOM YYHUTBIBAKOTCA PC3YyJIbTATbl TCKYILICTO

KOHTPOJIA YCIICBACMOCTH B TCYCHHUC CCMCCTpPA. OHGHKa CTCIICHHN AOOCTHUIXXCHUA

O6y‘-IaIOH_II/IMI/IC}I ITaHUPYCMBIX PE3YyJIbTATOB O6y‘-IeHI/I$I IO JUCHUILIMHE IIPOBOJUTCA

npernogaBarciicM, BCAYIIUM 3aHATHUA 110 JUCHUILIMHEC METOI0M BKCHepTHOﬁ OLICHKH.

IIo wutoram HpOMe)KYTOqHOfI aTTeCTalluy I10 AJUCHHIIIIMHC BBICTABISACTCA OILICHKA

COTIIMIHO», «XOPOUIO», KyAOBJICTBOPUTCIILHO» HUJIN «HCYAOBJIICTBOPUTCIBHO.

Ixana oueHuBaHuA

Onucanue




BroinonHensl Bce o0s3aTesibHBbIE YCJAOBHS MOATOTOBKH
CTyJIeHTa K NMPOMEeKYTOUHOI aTTecTalluM, [IPeyCMOTPEHHbIE

[IporpaMMon JHACIHUTUINHEL CryneHt JEMOHCTPHUPYET
COOTBETCTBME 3HAHMI, YMEHHI, HABBIKOB IOKa3aTeNsIM,
OtinyHO NPUBEJCHHBIM B TaONMUIAX, ONEpPUPYET MPHOOPETEHHBIMU

3HAHUAMU, YMEHUSMH, HABBIKAMU, IIPUMEHSAET UX B CUTYyalUsAX
MOBBIIIEHHON CIOXHOCTU. [Ipn 3TOM MOTyT OBITH JOMYIICHBI
HE3HAUUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTpyJHEHUS IIpU
IIEPEHOCE 3HAHUU U YMEHUI Ha HOBBIC, HECTAHJAPTHBIE 3a/1a4u.

BeinonHeHnsl Bce o0s3aTe/ibHbIE YCJIOBHSI IOATOTOBKH
CTYJEeHTA K NPOMEKYTOYHOM ATTECTAIMH, [TPETyCMOTPECHHbIE
[IpOrpaMMoON  TUCLMIUINHBIL. CryneHT  JIeMOHCTpPUpPYET
COOTBETCTBUE 3HAHWM, YMCHMH, HABBIKOB II0KA3aTEIIAM,
NPUBEJCHHBIM B TaONMUIAX, ONEpPUPYET MPHOOPETEHHBIMU
3HAaHUSAMH, YMEHUSMH, HaBbIKaMHU. B To e Bpems IIpu OTBETe
JIOITyCKaeT HECYLICCTBEHHBIE IMOTIPEIIHOCTH, 3aJayd peuacT ¢
HE/l04eTaMM, HE BIUSAIOIIMMY Ha OOIIUN X0/ PEeLICHHUS.

Xopomro

BroinonHensl  Bce  o0si3aTesibHbIE YCJOBHS MOATOTOBKH
CTY/I€HTA K MPOMEKYTOYHOM aTTeCTAlUM, ITPEIYCMOTPEHHBIC
porpammoi JTACIUTUTUHBI. CTyneHT  JI€MOHCTpPUpPYET
COOTBETCTBME 3HAHMI, YMEHHUI, HABBIKOB IIOKa3aTeNsM,
NPHUBEJICHHBIM B Ta0muIaX, OMNEpPUPYEeT MPHOOPETEHHBIMU
3HAHUSIMHU, YMEHUSIMHU, HaBbIkaMu. Ho mokaspiBaeT HermyOoKue
3HAaHUS, TPU OTBETE HE JOIMyCKaeT TIpyObIX OMIMUOOK WIH
MIPOTUBOPEYHH, OHAKO B JOPMYITHPOBAHUH OTBETA OTCYTCTBYET
JIOJKHAS CBSI3b MEXKAY aHAJIM30M, apTYMEHTAIMEe U BEIBOJAMU,
B pEUIeHMH 3a7]ad MOTYT cojepkarbcs TpyOble omuoOku. s
MOJTy4YeHUsl TPABUIBLHOTO OTBETa TPEOYIOTCS YTOYHSIOIINE
BOITPOCHI.

Y 10BIIETBOPUTEIILHO

He BbInoIHEHBI 00s3aTeNbHbIE YCA0BHS MOATOTOBKH CTYAeHTA
K  INPOMEKYTOYHOH  aTTeCTAllMHM,  IPEAYCMOTPEHHBIE
nporpammont pucuurueel, WJIM  cryaeHT aemMoHCTpUpyeT
HEIIOJIHOE  COOTBETCTBME  3HAHWM, YMEHHWH,  HAaBBIKOB
NPUBEJCHHBIM B Ta0nMLax, JOMyCKAalTCsS 3HAYUTENIbHbIE
OLINOKH, IPOSIBIISIETCS. OTCYTCTBUE 3HAHUH, YMEHHIA, HABBIKOB 110
psay TOKa3aTeneW, CTYIEHT MWCIBITBIBACT 3HAYUTEIIBHBIC
3aTpyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSAMHU U YMEHUSIMHU.

HeynosnerBopurensHo

7. YueOHO-MeTOANYeCKOe U MHPOPMAIIMOHHOE o0ecniedeHHue TUCHMIIIMHBI

7.1 OcHoBHas JUTEpPATYypA:

1. 3yokoB B.I'., JlaxoBckuit B.A., Mapteinenko A.W., Munocnes B.b.,

[Tymkaps E.A. Kypc MmaTemMaTUKH 1Sl TEXHUYECKHUX BBICIIMX Y4E€OHBIX 3aBEICHUM.

Yactu 1-4. M.: MI'1Y, 2012. 400 »k3.



2.  Kyopsasyes, JI. /I. Kypc matematndeckoro ananu3a B 3 T. Tom 1 : yaueOHuK
st By3oB / JI. JI. KyapsiBues. — 6-e uzn. — Mocksa : M3parensctBo FOpaiit, 2023.
— 703 c. — (Boicmee o6pazoBanue). — ISBN 978-5-534-15800-7. —

Tekcr : amexkTponHblii / Obpa3oBarenbHas miardopma FOpaiir [calT]. —

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

7.2 JlonoJIHUTEJIbHAS JIUTEPATypa:
1. Hlunaues, B. C. luddepeHupaibHOE U UHTETPATbHOE HCUUCICHUE :

yueOHUK u mpaktukyMm nis By3oB / B. C. IllumaueB. — MockBa : M3naTenscTBO
Opaiit, 2023. — 212 c. — (Briciiee oobpazoanue). — ISBN 978-5-534-04282-5. —

Texcr : anexTponnslil // Obpa3oBatenbhas matdopma FOpait [caift]. —

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

2. COopHuk 3amay mo Bbicuieil matematuke B 4 4. Yacte 1 : yueOHoe
nocobue s By30B / A. C. IlocnenoB [u ap.] ; mox penakumeit A. C. ITocnenoa. —
Mockaa : MU3natensctBo FOpaiit, 2023. — 355 ¢. — (Bricmiee oopa3oBanne). — ISBN
978-5-534-02075-5. — Tekcr : anexTponnbiit // O6pazoBaTenbHas matdopma KOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/512897

3.  JluneitHas anreOpa W aHATUTHYECKAs TEOMETPHS : yUeOHUK U MMPAKTUKYM
st By30B / E. T'. [ImoTHukoBa, A. I1. IBanos, B. B. Jlorunosa, A. B. Mopo3oBa ; 1o
penakuueit E. I'. [InmotHukoBoil. — Mocksa : M3narensctBo FOpaiit, 2023. — 340 c.

— (Bwicmee o6pazoBanne). — ISBN 978-5-534-01179-1. —

Texcr : anexTponnstit // O6pa3oBatenbHas miatdopma FOpait [caift]. —

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

4, Kawanosa, @. P. Bwicmias maremaruka. OOmras anreOpa B 3agayax :
yaebHoe nmocobue qst By3oB / @. P. Kamanosa, 1. A. Kamanos, T. H. ®omenko. —
2-e u3a., nepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2023. — 128 c. —
(Briciee oopazoBanue). — ISBN 978-5-534-09499-2. — Tekcr : 31eKTpOHHBIH //
OobpazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/515091
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8. MaTtepuajibHO-TeXHUYECKOEe o0ecneyeHne TUCIUIIIHHBI

8.1 TpeGoBanusi K 000PYIOBAHMIO U TOMEIIECHUIO [IJISI 3AHATHH

JlabopaTopHble pabOThI W CcaMOCTOsITENbHAsT paboTa CTYJIEHTOB JIOJKHBI
IPOBOJUTECS B CIELUUATU3UPOBAHHON ayJAUTOPUHU, OCHAIICHHOW COBPEMEHHOMU
OPTTEXHUKOW M TIEPCOHATBHBIMU KOMIBIOTEPAMU C MPOTPAMMHBIM OOECTICUCHUEM B
COOTBETCTBHHM C TEMAaTUKOW H3ydaemMoro wmarepuana. Ymcimo paboymx MecT B
ayIUTOPUU JOJIKHO OBITh JOCTATOUHBIM JJIsI 00€CTICYEeHUSI MHAUBUIYaTbHON paOOThI
CTyJIeHTOB. Pabouee mMecTo npenonaBaresis JOJKHO OBbITh OCHAIEHO COBPEMEHHBIM
KOMIIBIOTEPOM C TOJKIIOUCHHBIM K HEMY MPOCKTOPOM Ha HACTEHHBIM SKpaH, WIH

MHBIM aHAJIOTMYHBIM 10 (YHKIIMOHAIIBHOMY Ha3HAYEHUI0 000pPYyI0BAHUEM.

9. MeToanuyecKue peKOMEHAAIMH JAJIs1 CAMOCTOATEIbHOM PadoThl CTYACHTOB

N3ydeHre NUCUUILIUHBI OCYLIECTBISAECTCS B CTPOrOM COOTBETCTBUM C IIEJIEBOM
YCTAaHOBKOM B TECHOW B3aMMOCBS3M y4e€OHbIM TIaHOM. OCHOBOM TEOPETHUYECKOM
MOJTOTOBKY CTYJICHTOB SIBIIIFOTCS Ay IUTOPHBIC 3aHSTHS, MPAKTUYECKUE PAOOTHI.

Ha 3aHATHSIX CTyAE€HTOB, B TOM YHCJE MOPEANONATAIOMINX MPAKTUYECKYIO
NEATENBHOCTD, OCYIIECTBIISIETCS 3aKPEILICHUE ITOJIYYEHHBIX, B TOM YUCJIE U B IPOLIECCE
caMOCTOATENbHON paloThl, 3HaHH. Ocoboe BHUMaHUE OOpalaeTcsi Ha pPa3BUTHE
YMEHHMI ¥ HAaBBIKOB YCTAHOBJICHUS CBS3U MOJIOKEHHUM Teopuu ¢ mpodeccuoHambHON
JESTENbHOCTBIO OYYIIEro CreUanucTa.

CamocrtosTenbHass paboTa OCYILIECTBISIETCS MHAUBHAYyalbHO. KOHTpOJb

CaMOCTOATENBbHOM pabOThl OpraHu3yeTcs B IByX (opMax:

: CaMOKOHTPOJIb U CAMOOIIEHKA CTYJICHTA;
. KOHTPOJIb CO  CTOPOHBI  IpenoaaBarenei  (TEKylUidl U
IPOMEKYTOUYHBIH).

Kpurepusimu OIEHKH pe3yJbTaTOB CaMOCTOSATENbHON paldoThl CTyACeHTa

SABJIAIOTCSA .



. YPOBEHb OCBOEHUS CTYJACHTOM y4eOHOTO MaTepHaa;
. YMEHHSI CTYJEHTa UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS TMpU
BBITIOJIHEHUHU MTPAKTUYECKUX 3a]1a4;

. c(hOpMUPOBAHHOCTH KOMIIETCHIIHII;
. oopmiteHre MaTepuaia B COOTBETCTBUU C TPEOOBAHUSIMHU.

10. MeToan4yeckue peKOMeHIAIMHU JJIs IPenoaaBaTeJis

1. [Ipy moaroToBke K 3aHATHSAM CIEAyeT MpeABApUTEIBLHO MpopadoTaTh
MaTtepual 3aHsATUsI, IPEIYyCMOTPEB €ro Mojady TOYHO B OTBEICHHOE JJISI 3TOTO BpeMs
3aHsTUA. ClenyeT NOATOTOBUTh HEOOXOJMMBIE MATepHAIbl — TEOPETUUYECKUE
CBeJICHUS, 3a7a4u U Ap. [Ipu mpoBeieHUn 3aHATHS CleyeT KOHTPOJIUPOBATh MOAaqy
Marepuajga M PeIICHHE 3aJaHui ¢ y4eTOM Y4eOHOTO BPEMEHH, OTBEICHHOTO IS
3aHATHUSL.

2. [Ipu mnpoBepke pabOT U OTYETOB CJEAYET YUYHUTHIBATh HE TOJBKO
MIPAaBWJIBHOCTh BBIMTOJHCHHS 3aJaHU, HO M ONTHMAJIBHOCTh BBIOPAHHBIX METOJIOB

pemiCHus, IPpaBUJIbHOCTD BBIIIOJIHCHHA BCECX €TO IIarosB.



Ilpunooscenue 1
CTpykTypa u cofep:kaHHue TUCHUILVINHBI «JInHeiiHas aaredpa u PyHKIUM HECKOJIbKHMX NepeMeHHbIX»
no HanpasjeHuio noarorosku 10.03.01 «MupopmanmoHHas 6e30MacHOCTb»
[Ipoduns noaroroBku bezonacHocTh KOMNbLIOTEPHBIX cucTeM (bakanasp)

n/n

Buabl yueOHoit padoTsl,
BKJII0OYast N Dopmbl
Buasbl camocTosiTeJIbHOM PadoThI
CaMOCTOSITeIbHYI0 padoTy arrecra
CryaeHToB
CTY/ICHTOB, H TPY10€MKOCTh 1107071
B yacax

Cemectp

Pa3nen

Henensn
CemecTna |

JI II/C | Jlab | CPC | KCP | K.P. | KII. | PT'P | Pedepar | Kp | O | 3

Beenenue.  Paznen 1. JIeMeHThbI
JIMHEHOH anreOpbl.

Martputisl u onpenenureny. Onepanun Haj
MaTpuliaMi. TpaHCIOHUPOBAHHAS
marpuria. OnpenenuTeNd, uX CBOUCTBA 1 1 1 1 2 5 +
BBIYUCJICHUS.

Buvioaua 3adanuii PI'P Ne 1 no auHeiHou u
6CKMOPHOU__a12e0pe U _aHAaumu4ecKoul
2eomempuu.

OOpatHast wMaTpulia © aIrOpPUTM  €e
BeIuKciIeHus. Panr mMatpuiiel. [IpuBenenue
MaTpulbl K AnaroHajJlbHOMY 1501051
TpamelnueBUIHOMY  Buay.  Marpuunas
dbopMa  3amHMCH  CHUCTEMBI  JIMHCHHBIX
anreOpanyecKux ypaBHECHHIA.

PemeHne cucreM IIMHEHHBIX YypaBHEHUU
Merogom Kpamepa, merogom oOpaTHOU
Marpuul, Merogom I'aycca. Teopema
Kponekepa — Kanemn.




Pemenue npou3BoIbHBIX CUCTEM JIMHEMHBIX
ypaBHeHui metogoMm ["aycca. OnHopoaHbie
CUCTEMBI JIMHEWUHBIX

anredpanyeckux ypaBHEHUN

Pa3nes 2. DiieMeHTHI BeKTOPHOM
anreopsbl.

JIuneliHple onepanuy HaJl BEKTOPaMH, UX
cBolcTBa. JIMHEeHasl 3aBUCUMOCTD U
HE3aBHCUMOCTb BEKTOPOB. basuc cucreMsl
BEKTOpOB. Pa3znoxeHue BekTopa 1o
Oazucy.

CkanspHoe, BEKTOPHOE M CMEIIaHHOE
IIPOU3BEICHUs] BEKTOPOB, UX CBOMCTBA.

JIuneliHpIE  TPOCTPAHCTBA. basmuc.
CoOcTBeHHBIE 3HaUYeHU 1 COOCTBEHHBIE
BEKTOPBI MaTPHIIHI.

CamocrosiTesibHasi padora Nel
HA CeMUHape




Pa3znen 3. DjeMeHTBI MATEMATHYECKOI'0
aHAJIN3a

UYucnoBas mnocienoBaTenbHOCTh. [Ipenen
YUCJIOBOW TIOCTEOBATEIIBHOCTA € €ro
cBoiictBa. @Dynkuus. Ilpemen ¢yHkumu.
OcHOBHBIE TEOPEMBI O Mpeenax GyHKIIUU.
IlepBpiii ©®  BTOpOW  3amMeyaTesIbHBIC
npenensl. CpaBHEHHE OECKOHEYHO MAJTBIX U
OECKOHEYHO 00JIBIINX BEJIMUMH.
DOKBUBAJICHTHbIE  OECKOHEYHO  Mallble
BEJINYMHBI.

Beinaua 3amanmii PI'P Ne 2 1o

MATEMATHYCCKOMY aHAJIMU3Y.

CpaBHeHHe  OECKOHEYHO  MajblX U
OCCKOHEYHO OOJIBIIHNX BEJIMYHH.
DOKBUBAJICHTHBEIE ~ OECKOHEYHO  MaJible
BeJIMUYUHBI. PackpeiTHe

HGOHpeﬂCHCHHOCTeﬁ Pa3JIMYIHOI0 THIId

HemnpepbiBHOCT (pyHKIIMI B TOYKE U Ha
npomexyTke, Touku pa3pbiBa pyHKIIUH, UX
kinaccupukanua. AcCUMITOTHL  rpaduka
GyHKIMK, WX KIacCU(UKAIUsS, YCIOBHUS
CYyIIECTBOBAHMS, METOIbl HAXOXKICHUSI.

10

[IpousBognas ¢ynkuuu. I'eomeTpudeckuit
U MEXaHWYECKHH CMBICI TPOU3BOIHOM.
[IpaBuna nuddepentmpoBanus u HOpMYIIbI
BBIUMCIICHUSI  TPOM3BOJHBIX.  Tabmmima
MIPOU3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX
(GyHKIHIA.

10




11

Huddepennupoanre oOpaTHBIX QYHKINH,
GyHKIHH, 3aJJaHHBIX HESIBHO,
napaMeTpUuvecKy, norapupmMuIecKoe
muddepeHnmrpoBanue. Hudbdepennmarn.
[IpousBonHbIe U qUQQepeHIraIbl BHICITNX
nopsiikoB. [IpuOnmKeHHbIC BHIYUCICHUS C
MTOMOIIBI0 AU(HEPEHIINATIOB.

11

12

PackpeiTue HEOIpeIeIEHHOCTEH
paznuuHoro Ttumna. llpaBunmo Jlomurans.
®opmyna  Teiopa. Paznoxenus
OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUN IO
dbopmyne Maknopena. [IpubnmxeHHbBIC
BBIUMCJICHHSI C TOMOIIBIO (hOPMYIIbI

Teitnopa.

12

13

OcHoBHblE Teopembl AU depeHIInaTLHOTO
UCUUCIIeHUs. MOHOTOHHOCTh (DYHKIIUH,
IKCTPEMYMBI Heobxonumeie u
JIOCTaTOYHBIE  YCJIOBHUS MOHOTOHHOCTH,
JOKaJgbHOrO HKcTpemyMa. HccnenoBanue
BBIMYKJIOCTH Tpaduka ¢(yHKIUH. Touku
nepern6da rpaduka QyHKIIH.

13

14

O6mas cxema uccienoBaHusi QyHKIMU U

14

noctpoeHuss ee rpaduxa. CpoiicTBa
(GyHKUMHA, HENpephIBHBIX Ha OTpE3Ke.
HauOonbliee ¥ HauMeHbIIES 3HAYCHUS
(GyHKIIMU Ha OTpE3Ke.

CamocrosiTeibHass padora Ne 2 Ha
ceMHHape




15

Paznen 4. DOYyHKIUS HECKOJbKHX
nepeMeHHbIX. IIpenen n HenpepsIBHOCTD.
OcHoBHbIE CBOICTBa HENPEPBIBHBIX
¢ynkuuii. Yactaelie npousBoanble. [TomHbri
muddepernman. [IpousBomHBIE CIIOXKHON
(YHKIMN HECKOIBKHX

IIEPEMEHHBIX

15

16

YacTtabie npou3BoaHbie U audepeHnnansl
BbICIINX NOpsAAKOB. Teopema IlIBapua.
IIpousBoaHas 10 HaIIPaBJICHUIO.

['panueHT.

16

17

Kacarenpnass k kpuBoil. KacarenbpHas]
IIJIOCKOCTh M HOPMaJb K TIOBEPXHOCTH.
®opmymna Teimopa.

OKcTpeMyM byHKIIUU HECKOJIbKHX
IIEPEMEHHBIX. HeoOxonumsie u
JIOCTaTOYHBIE YCIOBUS DKCTPEMyMa.

17

18

O0630pHas JeKIUs

18

00630pHOE MPAKTUYECKOE 3aHSITHE

18

@OpM(l ammecmauuu

21

Bcero yacoB nmo gucuMIJINHE

18

36

90

PI'P

cam.
pao.




[Ipunoxenue 2

MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOIA
®EJIEPALTNH
®EJIEPAJILHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE

YUPEXJIEHUE BBICIIEI'O OBPA3OBAHNM A
«MOCKOBCKUHU NOJUTEXHUUYECKU YHUBEPCUTET»
(MOCKOBCKHUI OJIUTEX)

Hamnpasnenue noarorosku 10.03.01 Madopmanronnast 6€30macHOCTb
poHITE TOATOTOBKHU «be30macHOCTh KOMITBIOTEPHBIX CHCTEM»
dopma 00yueHUs: OUHAs

®OH/I
OLIEHOYHBIX CPE/JCTB

MO JUCLUIIJINHE

JIndennas ajareopa u GyHKIIMH HECKOJLKHUX MePeMeHHBLIX

Cocras:
1. Tloka3artejib ypoBHsi cGOPMHUPOBAHHOCTH KOMIIETEHIIHIA.
2. IlepeuyeHb OLIEHOYHBIX CPECTB.
3. Odopmienne u onucaHue OIEHOYHBIX CPEICTB.

Mocksa, 2022






1. MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIETEHIUMI

«JIuneitnas anreOpa u QyHKIMU HECKOJIBKHUX TIEPEMEHHBIX)

dI'OC BO 10.03.01 «MudopmarmonHas 6€3010aCHOCTHY
po(uIIh MOATOTOBKHU «be30macHOCTh KOMITBIOTEPHBIX CHCTEM)

B npouiecce ocBoeHust JAHHOM TUCHUIUIMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CIEAYIOIINE

obmienpodecCHOHaTbHBIE KOMITETCHIUU:
Komnerenmun TexHonorus Crenenu ypoBHei
lepeuensb dbopmupoBaHUS ®opma OLIEHOYHOTO OCBOCHHMS
vy * o
Nunexc Nunexc KOMIIOHCHTOB KOMIIETECHIUN cpeacrTpa** KOMIIETEHIIUI
OIIK-3 Crocoben NOIIK-3.1. 3naer JlaGopaTopHbie YO BA30BbIN
HCII0JIb30BaTh OCHOBBI BBICIIEH paboTHI, 11 YPOBEHb:
HGOGXOI[HMBIG MaTEMaTUKHU, MECTOAbI CaMOCTOSTEIbHAS JK3aMeH CIIOCOOHOCTH
MaTEMAaTHYCCKHEC n MOJCIIH, pa60Ta BBITIOJIHATH
METO/bI JUISl pEllIeHUsl | IPUMEHSIEMBIEC B HOJIyYEHHOE 3a/IaHHE,
3a1a4 Pa3IUYHBIX 00JIACTSX; pUMeHSIs
npodeccHoHaTbHON OCHOBBI TIONTyYeHHBIE 3HAHWE 1
ACATCTBHOCTH MaTEMaTH9ECKOro YMEHHs Ha IIPAKTHKE,
MOJICIIUPOBAHUS, BIIAZETH
HPHHIMIIBI COOTBETCTBYOIIMMHU
HOCTPOCHHA WUHAMKATOpaMHU
MaTeMaTHYeCKUX

MOJIEJIEH, aJITOPUTMBI
pelieHus 3aaau
ontumu3anuu; MOIIK-
3.2. YMeeT npuMeHsTh
METOJIbI JUCKPETHON
MaTeMaTHKH,
CHUCTEMHOI'0 aHAJIN3a,
MaTEeMaTHYECKOI0

KOMIICTCHIIUHU IIPpU
BBIINNOJTHCHHUH 3aaHUA.

IMPOJIBUHYTHIN
YPOBEHb:
CIIOCOOHOCTH
BBIITOJIHATH
IMMOJIYYCHHOC 3aaHNC U
peuaTtb
CaMOCTOATCIIBHO




MOJICITUPOBAHUS JTIS
UCCIICIOBAHUS U
pa3paboTku
poeCCUOHATBHBIX
3a7a4 ¥ MPOLECCOB;
MPUMCHSITh
MaTeMaTHIeCKOe
oOecrnieyeHue npu
MOJICIIUPOBAHUH
MPUKJIATHBIX U
WH(POPMAIIMOHHBIX
IPOIIECCOB.

chopMHUpPOBAHHBIE
3a]a4uu, TPUMEHSS
MOJTyYCHHBIC 3HAHUE
Y YMEHHUS Ha
IIPaKTHUKE. Y BEPEHHO
BIIQ/IETh
COOTBETCTBYIOIIIUMHU
WHANKATOpaMU
KOMIIETEHIIHH TIPH
BBITIOJTHEHUH
3aJJaHus,
KOMOUMHUPOBATh UX
Mex1y co00i U ¢
WHANKATOpaMU
JIPYyTUX KOMIIETCHIINH
JUTSL JOCTHKEHHS
MPOEKTHBIX
pe3yJIbTaTOB.

**- CokpareHnst popM OIEHOYHBIX CPEICTB CM. B Iprinoxkenun 2 x PIT.







2. IlepevyeHb OLIEHOYHBIX CPEICTB

. HaumenoBanue IIpencrasnenue
Ne KpaTkas xapakrepucTuka OleHOYHOTO
Jgy | OUEHOUHOTO CpesicTBa cpercTBa OLICHOYHOT'O CPEJCTBA
i
p B ®OC
1 KonTponbHas CpencTBo NpoBEpPKU YMEHUN IPUMEHSATh Kommuiekr
(camocTosTeNbHAS ) MOJTYYEHHBIC 3HAHUS JUTSl PEIISHUs 3a/1a4 KOHTPOJIBHBIX
pa6ota OTIPEJICJICHHOTO THIIA 10 TEME WJTN 3aJIaHUM 110
(KP) pazneny BapUaHTaM
2 | PacuetHorpaduueckasi| CpeIcTBO MPOBEPKU yMEHUM NIpUMEHATh | KoMIUIeKT 3amanuii
pa60Ta IMMOJIYUYCHHBIC 3HAHUS 110 3apaHCC JJISL BBITIOJTHECHUS
(PTP) OTpeieIeHHON METOAUKE ISl PelICHUS pacueTHO-
3a/1a4 WUJIM 3aJJaHUI 110 MOJYJIIO WIH .
5 o Y rpapudeckoil paboTbl
JUCIUIUIMHE B 1EJIOM.
CpencTBo KOHTPOJIS,, OPraHU30BaHHOE KaK
crienuanbHas 6ece/ia me1aroruaeckoro
. a00THUKA C 00yUYaIOIUMCS Ha TEMBI
YcTHBI ompoc p yHaron . Bomnpocst o
CBSI3aHHBIE C U3y9aeMOU TUCIUTIIINHOM, 1
3 cobecenoBanue, TeMam/paszenam
paccuuTaHHOE Ha BhISICHEHHE 00beMa
(YO) y JCIIUTITAHEI
3HaHWH, 00yYaroIIerocs Mo
OTIpeIeIEHHOMY pa3zieny, TeMe, podieme
U T.II.
Cucrema cCTaHIapTU3UPOBAHHBIX 3aaHUM,
MO3BOJISFOIIAS
4 Teer (T) DoHI TECTOBLIX
ABTOMATHU3HUPOB aTh MPOIIE .
P poueaypy . 3a/laHui
U3MEepEeHMs YPOBHS 3HAHUN U YMEHUHN
oOyyaromerocs.
5 DK3aMeHaIMOHHBIE CpenctBo NpoBEpPKH 3HAHUM, YMEHUH, DK3aMeHaIMOHHBIE
OIIETHI HaBBIKOB. MOXKET BKIIFOUATh KOMILIEKC OIJIETHL.
(OB) TEOPETUYECKHX BOMPOCOB, 3a]1a4, IlIKama OLEHUBAHAS 1
MPAKTUYECKUX 3aJaHUM. npoueypa
MIPUMEHEHHUS.
[IpomexyTounas Dk3ameH (D ) 1) yctro (Y)

atrecrauus (I1A)

2) nucbMenHo (1)

3. OdopmiieHne U ONMUCAHUE OLIEHOYHBIX CPEACTB 1.

IK3aMeHAIMOHHBIE OMJIEThI

1.1. HaznaueHue: UCHOIB3YyIOTCA AJIsl MPOBEEHUS TpOMExXyTouHO aTrTectaruu (ITA) o
mucuutuirHe "JluneiitHas anrebpa u aHanuTuyeckast reometpus”. 1.2. Pernmament

9K3aMeHa: - Bpems Ha MoAroToBKY TE3UCOB OTBETOB - 70 45 MUH.
- Crioco6 KOHTPOJISA: YCTHBIE OTBETHI.

1.3. [IIkxaia onleHUBaHUA:




"OTJAUYHO'"- eclii CTYAEHT IIyOOKO U MPOYHO OCBOWJ BECh MaTepHall MPOrpaMMbl OOYyUEHHS,
WCYEPIIBIBAIOIIIE, [TOCIIEIOBATEIHHO, TPAMOTHO M JIOTHYECKH CTPOMHO €r0 M3JIaraeT, He 3aTpyIHACTCS
C OTBETOM MpHU H3MEHEHUH 3aJaHHs, CBOOOJHO CHpaBIseTCS C 3aJadyaMd U MPAKTHYECKHUMHU
3aJJaHUSIMHU, TIPABUIIEHO 00OCHOBBIBAET MPUHSTHIC PEILICHHSL.
"Xopomo'"- ecnu CTyAEHT TBEP/IO 3HAET IPOTrpaMMHBIN MaTepUall, IPaMOTHO U 110 CYILIECTBY €ro
M3JIaraeT, He JOIMyCKaeT CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, BIIA/ICET
HEO0OXOIUMBIMHU YMEHHUSIMH U HaBbIKAMU IIPU BHITIOJTHEHUH NMPAKTUYECKUX 3a/IaHUM.
"Y10BJIETBOPUTEJIBHO'" - €CIIU CTYAEHT OCBOMJI TOJBKO OCHOBHOW MaTepuall IpOrpaMMbl, HO HE
3HAeT OTIENBHBIX TEM, JOIMYCKaeT HETOYHOCTH, HEIOCTATOYHO NpPaBWIbHBIE (OPMYIHPOBKH,
HapyIlaeT MoCel0BaTeIbHOCTh U3JI0KEHHUS IPOrPAaMMHOI0 MaTepraa U UCTIBITHIBACT 3aTPYAHEHUS
B BBINOJIHEHUH MTPAKTUYECKHUX 3aaHUH.
"Hey10B/1eTBOPUTEJIBHO'" - €CIIM CTYyAEHT HE 3HAeT 3HAYUTENIBHOM 4YacTH HpOrpaMMHOIO
MaTtepuana, J0MycKaeT cepbE3HbIe OMMOKH, ¢ OOIBIINMU 3aTPyIHEHUSMU BBITIOTHSET IPAKTHUYECKHE
3aJaHHS.
Kaxnoe 3amaHue 5K3aMEHAIMOHHOIO OWJIeTa OLIEHMBAeTcs OTHenbHO. OOmeill oneHkon
SBIISICTCSI CPEeTHEE 3HAYCHUE, OKPYTIIEHHOE JI0 [IEJI0T0 3HAUCHHUS.
KOoMITIeKTBI SK3aMEHAIIMOHHBIX OWMJIETOB BKIIIOYACT MO Kaxkaomy pasaeny 25-30
OUIIEeTOB (XpaHATCS B IIEHTPE MATEMATHYECKOTO 0O0OPa30BaHMs).

TunoBbie BApMaHTHI OMJ1€TOB MPHIATAIOTCS.

MUWHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHN S POCCUNCKON ®EEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHUE BBICIIIET'O OFPABOBAHUS
«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET» (MOCKOBCKHM
IMOJIUTEX)

®akynpTeT 0a30BBIX KOMIIETCHIHH, Kadenpa «Marematuka
Hucunmmaa «Jluaelinas anrebpa u GyHKIMN HECKOIBKIX
nepemeHHbIX» Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Onpenenutenu U UX CBOMCTBA.
2. YwmcnoBas 1ocie0BaTeIbHOCTD U €€ TIPEeACII.

3. Pemmurth MaTpUuHOE YpaBHEHHE XB=A, eClH A="Op0% 2,900, B=0"m0 Yo

21D|:|IZIIZ]-
4. HaiiTu yron Mexay BEKTOpaMu a= (1,-2,-2) U b_= (2,0,1).

5. Haiiti mpon3sBoaHyio (yHKIHMH, 3aJaHHOM TAPAMETPHYECKU X = 1+'3, y=12+%.

t

—

6. Haiitu npenen pyHkunu lim — X2



x--1  X+1
7. HaiinuTe sKCTpeMyMbl QYHKIIUU  y=x* -2x2.

8. HailiTu yacTtHble TPOU3BOAHBIE BTOPOro MOpsiaka GYyHKUUA z = cos(® -2xy) ,

yoeauThes, uTo z0,0 = ZDny

MHHHUCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUNCKOI ®EJEPALINNA
®EJEPAJILHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUYPEXXJIEHME BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKHWH NOJIMTEXHUYECKN YHUBEPCUTET» (MOCKOBCKHUM
IMOJIUTEX)

®akynpTeT 0a30BBIX KOMITETEHIHH, Kadenpa «Maremarmka»
Hucunmmaa  «JIuneitHas anreOpa U QyHKIIUN HECKOIBKUX MEPEMEHHBIX)
Kype 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET Ne

1. Jlunerinas komOuHanus BekTopoB. baszuc. Koopaunarsl BekTopa.
2. uddepenuupyemocts, auddepernnan, reoMeTpuuecKuil cMbIca quddepeHimana.

3. Pemmmtsb cucteMy MeTo10M 00paTHOM MaTpuIibl O002xix1+-23xx22==-121 .

4. Tloka3atb, 4TO BEKTOpHI = (1,-1,2), A= (2,0,3), p-= (-2,-1,1) 0Opa3ytoT O6a3uc B IPOCTPAHCTBE.
5. IIpsMas |, IpoXoauT yepe3 TOUKy A(4;5) mapajuieabHO BEKTOpY &= (1,3) . [Ipsamas I, mpoxoaut
yepe3 TOUKY B(6;4) MepneHAUKYISIPHO BEKTOpY #-= (-2,3). HaliTu TOUKy nepecedeHus npsiMblX.

lim .5 - -2
6. BbryuciauTh npenesn nociaeqoBaTeIbHOCTH -02%n2n+1 1+ 5 on2n42. n

7. Haitnure skctpemMym ¢yHKIMM y= x+ 6-x. 8. HaliguTe ypaBHEeHHE KacaTelbHOW K Tpaduky
bynkiun Z = X Y22 +3x Xy B Touke A(4;1;20).

KoMmuiekT TecTOBBIX 3a1aHNH U KOHTPOJIbHBbIX padot(T, PI'P)
110 JUCIHUIIJIIUHE JInHelHas anre6pa U aHAJINTHYCCKAA T€OMETPUs

(HaMMEHOBaHUE AUCLUILIHHBI)

1-p1ii cemecTp

1. HaiiTu 3HaueHust MaTpUYHOTO MHOTO4JIeHa F A()f

O -.10.0
o3 2 00

x()=- +x32x2 - +x 3, A=00
o-2 0 8 1 -50O

o3 -1 7
2 -6 -3

2. HaiiTi panr mMaTpuIsl IpUBEIECHHEM K CTYIIEHYaTOMY BUIY 13 5 oo

o-8 -3
-130
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110 ood
121
3. Berunciuth onpeneanTesb NPUBEACHUEM K CTYIICHUYATOMY BHILY 353-
27 -1
4. Haiitu MaTpuny, oOpatHyo AaHHOH (a). Pemmts MaTpuyHOe ypaBHeHue (0)
01210
(a) 00353- OO0 (6) 00-13 -42008 X =000-32 -31 50 OO0
002 7 -100 O

5. PemuTh cucteMy ypaBHEHUI. YKa3zaTh 00Iee U OJTHO YaCTHOE pelICHUE (a).
Pemnth cucteMy ¢ momolsio 00paTHON MaTpullsl U 1o hopmyiam Kpamepa (0)

04x; +9x, —5x3—-8x4= 5 OX1+ 2X X2+ =35
(a) OO3X1 +7X2 —2X3 —4Xa = 4 (6) D[]3x1—5x2 +3X3=—7
DDle +5X X0+ +33X4= 3 D[]le +7X X2 — =313
1. Pacnucate pasnoxkeHue BeKTOpa X 1o BekTopam P q I, X = —|:|5,

12,10, p=-01,3,00,q=-01, 1,10, r = -Oo, 1,20

2. KonmmHeapHs! I BEKTOPHI P U (] ?

— — —

a=02,0,10, b=-02310, p=+2a2b,q=-3a2b

3. Beramcnurh mroniap mapaienorpaMma, IoCTpoeHHOro Ha BekTopax a u b [ — yrom mexmy

BEKTOpaMH P u (

a=+2pqg,b=-p3q, || p=|2|,q=2, D:D_

1. Uucnosas nocienoBaTesbHOCTh. [Ipenen uncnoBoi
[0CJIEI0BATENLHOCTU. beckoHeuHO Maible 1 GECKOHEYHO
OouipiIve nocuenoBarensHocTd. Yuco €.

2. tgx2

Haiitu nmpousBoanyo QyHkuuu Y = 7x+5



Jlanst sextopsr @ =(2;3,) b= —(1;3,) ¢ = =( 1;3). Ipu

xakom 3nauennu [ Bexroper p = @ +0b q, =a+2c

KOJUIMHCAPHBI.

. Haiftu paccrosiaue ot Touku Mo 10 mrockoctd (M M My23s): Mo
(-9:10;2), Mi(0;7;-4), M. (4;8;-1), Ms(-2;1;3)
Ox+ +-=y z

0 2. BeinucaTh KaHOHUYECKOE YpaBHEHHE MPSMOI: [

Ox- -y3z+ =60
X-2 y-3 z+1
. Haititu Touky nepecedeHust npsiMOM U IJIOCKOCTH: = = ux+y+22-9=0.
1 1 -4

. Haiiti Touky Py cummerprumyio Touke P otrocutensno mpsivoii | P(0; 1;-3)u x -1 =y =
z.1-1T 1

. Hammucate ypaBHenue rockoctd [ mpoxosiieid yepe3 Touky Mo U MEPHICHIUKYIISIPHO TPSIMO
(M M12): Mo (3;2;0), Mi(4;1;5), M, (2; 1;- 4).

. Haiitu xocunyc yrna mexay miockoctsmu Oy u Oy

0,:3xy- + =30, 0,: x- + = =2y 52 100

. Haittu mpouzBoanyto yO :

a)y = arctg?In xy 6) y:( X)

+2

B) sin(x-2y) + _ Ko7y r) X = e'cost, y = etcost

y

01 10

. Hayitn IImquElEl X -

arctgxap x

. [IpoBectn [IOJIHOE

HUCCIICAOBAaHUC n



noctpouts rpadux f (x)=

+X Xo

1. BeruucauTs npenensl:

2n+1 —5n-1 sin3x ctg7x
1. limeo— 3ne2 5n 2. limx-ol
-ex 3.xlim 1 3—»+0( - X) n +

2. BBIUKCINTD IPOU3BOIHBIC:

L Y=—C056X 2. y= arctg? L +sinIn2x
3sin(12x+1) V12— x2
1. Iloctpouts rpadux: y =
+4 | 2 VX 42
X T;y=
2 il 2)lim¥n+2 V80,3
. HaiiTu ipeiesr:
P 2 Yn,% n

(2-n) -(1+n)

4) Iimnr(\/ 2.l
1) lim™2(1+ n)2-(2- n)2 ) n-0

O 2n2 + 30w
3) limna-cO 2n2 +100 n-0
ad
0o, xa-0
d
3. HccnenoBaTh Ha HEMPEPBIBHOCTD M BBIMOIHUTH yepTex: y=0sin, x =00 Ox 0
DDD, xdo0

(I)yHKIII/II/I HECKOJbKHUX MEPEMEHHBIX

Haiitu yacTHBIE TPOU3BOHBIE BTOPOTO MOPAIKA, YOSIUTHCS, UTO zO,0 = zOy0



v 4

1. 2=ex%v2, 2.z=cos(x®-2xy), 3.z=y>-2X, 4.z=In(xy -x?), 5. 2= X2 +3y2, 6.

Xy

z = ctg(2x +3y), 7.z=sin(xy), 8.Z=eYy, 9.z =xcos?y, 10. z = y?sin?x.

Haiitu rpaguent pysakmnun Z = f (X, y) B Touke Mo(Xo, Yo)
Y2 Xa +3Yy2 y2
1.z —Jx , Mo(46); 2.z= _— AXy, Mo(1,-1); 3.Z2=_X3, Mo(2,-2);

4.7 =x3-3yx, Mo(3,2).

HccnenoBaTh Ha SKCTpEeMYM (PYHKITHIO
1l z=x2-x+y*+2y, 2. 2=2X2+ Xy - X+ V¥?, 3. z=x?
— 2X+ dy- y?, 4. 7=x2-3x+ 3y*+ 4y,
5. z=x2+y?+ 4xy.
Kommuexkr Bonpocos (YO)

JUHENHAS U BEKTOPHAS AJITEBPA

Martpuiisl, TUIIBI MaTPHIL.

Omnepanuu ¢ MaTpUllaMH, KX CBOMCTBA.

YMHOXKEHHE TPSIMOYTOJIbHBIX MaTpPHIL.

MatpuyHas ¢popma 3alUCH CUCTEMbI TUHEHHBIX anreOpaniyecKux ypaBHEHH.
Onpenenurenu ¥ X CBOKWCTBA.

[Tonsitre onpenenuresns. MUHOPHI U anredpandecKue TOTOTHEHHS.

CucTeMbl TMHEHHBIX aNre0pandecKux YpaBHEHH, OCHOBHBIE MOHATHS U ONPEICIICHUS.
[IpaBuno Kpamepa penieHusi CUCTEM JTMHEWUHBIX YpaBHEHUH.

© XN O~ LDdDE

OOpaTHas MaTpuna 1 €€ BbIUKCICHHE. Y CIIOBUE CYIIECTBOBAHMS OOpaTHOM MaTPHIIbI.

[EEN
o

. Pemenue cuctem nuHeiHBIX anreOpanyeckux ypaBHEHUI METOAOM OOpaTHON MaTpPHUIIBL.

[EEN
[EEN

. Merton l'aycca penieHns cUCTEM JTUHEUHBIX YPaBHEHUH.

[EEY
N

. Pemenue npon3BoIbHBIX CHCTEM JIMHEWHBIX YpaBHEHUN MeTo0M ["aycca.

[EEY
w

. Panr matpunpsl. Teopema Kponekepa — Kanemnu.

[EEY
o

OpnHOpoaHBIE CHCTEMBI JUHEHHBIX ypaBHeHHU. Kpurepnii CcyniecTBOBaHHS HETPHUBHAIBHBIX

peLieHui.

15. TlonsTHe BeKTOpa U JIMHEHHBIE ONEpaIluy HaJl BEKTOpPaMH, CBOICTBA onepanuii.

16. Jluneiinas KoOMOMHAIMS BEKTOPOB.

17. JluneiiHas He3aBUCUMOCTb M JIMHEWHas 3aBUCHUMOCTb I'€OMETPUYECKUX BEKTOpOB. Kpurepuii
JIMHEHHOM 3aBUCUMOCTH.

18. Tlonstue 6a3uca. KoopauHatel BeKTOpa.

19. OptonopmupoBaHHBIii 6a3uc. Pa3noxkeHue BeKTOpa 1o BeKTopam Oazuca.

20. YnopsioueHHas TpOiKa BEKTOPOB.

21. CkanspHOe, BEKTOPHOE M CMEIIaHHOE IPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0Oa3uce.

22. YcroBHs OpTOTOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JIuHeiHbIe IPOCTPAHCTBA.



24,

HownPE

10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

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

Marpuna nepexona ot 6aszuca k 6aszucy. 25. CoOcTBeHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUCHUS
MaTpPHUIIbIL.

MATEMATHYECKHUM AHAJIN3

[lonATne nepeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

HOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KJIaccu(pukanus QyHKIUI.

OmnpeneneHye u TUIBI YUCIOBOM MOCIIE10BAaTEIbHOCTH.

[Ipenen wucnoBoi IIOCJIEI0BATEILHOCTH. ApudpmeTrnueckue  onepanuu HaJ
II0CJIEZIOBATEIbHOCTSIMHU.

VYcnoBus CylecTBOBaHMSI KOHEYHOIO IIPEEIIa YUCI0BOM MOCIEe10BaTEIbHOCTH (Teopemsl Ko
u Beliepmrpacca).

Bropoii 3aMeuaTenbHbIi Ipeet.

[penen gpynkun. Onpenenenus. ['eomerpuueckas MHTEPIPETALNS TOHATHS Mpeiena QyHKIUH.
CaoiicTBa NpeIeIioB.

beckoneuno Masble, 0eCKOHEUHO O0IbIINE QYHKIUH.

[TepBrIil 3amMevaTenbHbBIN TPEE.

beckoneuHo maiible BeIMUMHBI. DKBUBAJIEHTHBIE OECKOHEYHO MaJlble U UX MCIOJb30BaHUE NPU
BBIYUCIICHUH IIPpeesioB. Tabmuia SKBUBAIEHTHBIX OECKOHEYHO MaJbIX.

HenpepbiBHOCT,  (pyHKIIMM B TOYKE H Ha HpoMexyTke. OTHOCTOPOHHHUE MPEIEIIbI.
Knaccudukanus Touek pa3pbiBa rpaduka.

CaoiicTBa GyHKIUH, HETIPEPHIBHBIX Ha OTpe3Ke (TeopeMbl Beliepmpacca, bonbsiano — Kommn).
[MpousBonas. ['eomeTpudeckuii U GU3MUECKHIA CMBICI POU3BOIHOM. KacaTensHas u HOpMaib
K TUIOCKON KPHBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTaPHbBIX (PYHKINH.

CBsi3b MEXy CYIIECTBOBAHUEM MTPOU3BOJHON (PYHKIIMH B TOYKE U HETIPEPHIBHOCTHIO QYHKIIUU
B TOM JK€ TOYKE.

[IpousBosHas CyMMBI, TPOU3BECHUS, YaCTHOTO. [Ipon3BoiHAs CI10KHOM U 00paTHON QyHKIUI.
[IpousBoiHas MapamMeTpUUYECKH 3a1laHHON (PYHKINU.

[IpouzBosnHas pyHKLIUH, 3aJaHHON HESBHO.

JuddepeHurpoBanue cI0xKHON MOKa3aTeIbHON (QyHKIMH.

Hudbdepenmmpyemocts. Juddepeniman. ['eomerpuuecknii cmpica auddepeHimaia.
[IpouzBonHble U MU depeHranbl BEICIINX TOPSIKOB.

OcHoBHble TeopeMbl AuddepeHunasbHoro ucuuciaenus (reopema depma, teopema Pos,
teopeMa Jlarpanxa, Teopema Komm).

IIpaBuio Jlonurans.

Mmuorounen Teinopa u ero cBoiictsa. @opmyina Teitnopa. OctaTounslii uien popmyisl Teitnopa
B ¢opme Jlarpanxa u Ileano.

AcumnrToTsl rpaduka GyHKIHH.

DxctpemyMm. Heobxoaumoe ycinoBue 3KCTpeMyma.

JloctaTouHbIE YCIIOBUS IKCTPEMYyMa.

JlocTatouHoe ycnoBue Bo3pacTanus (YObIBaHUS) ()yHKIIHH.

Haubosnpiiee u HanMeHbIee 3HaUYCHUS (QYHKIIMHM HA OTPE3Ke.

BrImykI10cTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yclioBHe BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoaumoe ycnoBue ToUkH neperuda. Jlocratounoe ycioBue neperuoa.



32. OOwuas cxema MOCTPOCHUS U MCCIeI0BaHUs Tpapuka QyHKIUH.

O YHKIIMN HECKOJIBKUX ITIEPEMEHHBIX

1. OmnpenenceHuie U TEOMETPUUECKUN CMBICT (YHKIIMH JBYX IEPEMEHHBIX.

2. Jlunuu ypoBHS (YHKIIMH JBYX NEPEMEHHBIX.

3. YacTHple MpPOHW3BOAHBIE (PYHKIIMU HECKOJIBKHX MEPEMEHHBIX, UX T€OMETPUYECKHI cMbICI 4.
DYHKIIMY HECKOJIBKHUX MEPEMEHHBIX, TOHATHE TTOJIHOTO nuddepennmana.

5. uddepenunpoBanue CI0KHBIX (PYHKIIUH HECKOIBKUX IEPEMEHHBIX.

6. Ilpow3BoaHBIE BBICHINX TOPSIKOB (YHKIIMM HECKOJIBKUX IEepeMeHHBIX. CMelmaHHbIe
npousBoaHsie. Teopema IlIBapiia.

7. TlpousBonHas (yHKUIUU HECKOJIBKHUX MEPEMEHHBIX 110 HAIIPABIICHHUIO.

8. Ilpou3BoaHas 10 HANPABICHUIO U IPATUEHT CKAISAPHOTO IOJIA.

9. DOkcrpemyM (GYHKIUU HECKOJIBKUX MEPEMEHHBIX.

10. HeoOxomMMoe 1 JJOCTATOYHOE YCIIOBHUS IKCTpeMyMa (PYHKIHH IBYX NIEPEMCHHBIX.

KomiuiekT 3aianuii 1Jisl BHINOJTHEHUSI PACYeTHO-
rpa¢uyeckux pador (PI'P)

10 JUCIIUITIINHEC JInHnenHas anre6pa 1 aHAJIUTHUUYCCKAA I'COMECTPUL
(HaMMEHOBAHHUE JAUCIUILTHHBI)

ITo anreope PI'P Ne 1, yvacts 1
0-1100 020 20

Sananue Nel, JTasst matpmmsr A~ 0000 14 03 239000 # B~ 2opg1o -13 —31°00 .

Bommonauts neiicteus: A2 +8BT.
3aganue Ne2. TTpogoiskuth qanHoe Matpuunoe paBeHctBo (2A+3B)2 — 4A2—6AB =... u

MPOBEPUTH €TI0 AJId MaTpPUIL] AuBwn3 NEepBOTO  3aJlaHUH.

3ajanue Ne3. BbIYMCINTB ONpeneauTeNb ABYMs CHOCOOaMM: pa3joKEHUEM I10 MEpPBOIl CTPOKE U
Pa3NIoKEHNEM IO TIEPBOMY CTOJIOITY.

1 0| -1 2
0 2 1-1
1 1-1 1
1 1-2 1
3apanue Ne4. /Iy qaHHOM MaTpUIlBl HAWTH 00paTHYIO MaTpuily. Clenars IpoBEPKY.
01020

0000-11 12 o300.
od



3aganue No5. Pemnts marpuunoe ypasaenne AXB =C (maiitu X). Cuenars IpoBepKy.
0-1 20 03 40 00 40

A=0g0 On; B=0Og 0Op; C =00 an.

02 10 02 30 0-9 30
3ananue No6. Haiftu panr MaTpuIisI. 0
01
O 3 89 15
00 .
02 0
-8 2 6 20
a
003
PI'P Ne 1, yacts 2
-1 2 3 70
o5 4
3 10

3aganue Nel. Pemnts cuctemy metosnoM Kpamepa. Caenats mpoBepKy.
O X +4Xo —Xs =-2
a
O02X; +2X, +3X3 =7

O003X: +6x2 —2x3 =1
3ananue No2. Pemuts cucremy u3 Nel meTozoM oOpaTHON MaTpHUIIbI.
3aganue No3. Pemnts cuctemy u3 Nel metonom ["aycca.
3aganue No4. Pemuts HEOAHOPOIHYIO cucTeMy MeToioM ['aycca. HaiiTu oO1iee pemerne u 4acTHOE
peuieHue.
O X1 +X2 +2X3 +3Xs =5
d
O3X1 +2X2 =4X3 —=2Xs =1

DD 5X1 +4X2 + 4X4 =11
3aganue NoS. PemuTh oTHOpOHYIO cucTeMy MeToioM ["aycca. Halitu oOmiee pemenne u @CP.
02X, + 6X2 —=9%3 —9%s = 0
Oax: —BXs+ X, =0
O03x1 + 3x2— 7x3— 4x4= 0

OX1—3X2+ 2X3+ 5x4=10
PI'P Nel, yactp 3

3ananue Nel. TTokazaTk, 4To BEKTOpHI M, N, P 00pa3yroT 6a3uc B MPOCTPAHCTBE U PA3IOKUTH BEKTOP
& 1o stomy Oaszucy: m-= (1, -1, 2), A= (2,0, 3), p= (-2, -1,1), a= (5, - 4,13).



3ajanue Ne2. JlaHbl BeKTOpHl M M A-. BBISACHUTH — KOJIMHEAPHHI JIU BEKTOphl & 1 D .

m-= (28, -8, 8), A= (-21, 6, - 6), &= 2m-+A, b = 20— M.
0
3amanue Ne3. Haiitu GL—, J:cnn m—|= @2, 5= F,|(m,n) =135, a= 6A—m.
3aganue Ned. Jlan OABC . Haittu OB, ecin A(1;-1;2), B(3;3;2), C (7;1;2).

3ananue Ne5. Tlpu Kakux "x' BEKTOpPHI @& M D meprnenaukysapHsi?
a=(x;1; - 4),b = (x -3;12; x).

3aganue Ne6. HaiiTu momans napajuienorpaMma, HOCTPOSHHOTO Ha BEKTopax au b .
T N
a=2m-5nb=m+nm=12 /=3, (MR = _
6
3ananue No7. Haiitu momans tpeyronbhuka ABC, ecin A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanue Ne8. JlaHbl BEKTOpPBI &, D, €. BBIACHUTH — KOMIUIAHAPHEI JIM BEKTOPHL. Eciy BEKTOPHI HE
KOMILIAHAPHBI, TO HAWTH 00BbEM MapajuIeentIena, OCTPOSHHOrO Ha BEKTOpax &, b, ;I/I ONPEIEIUTh
— KaKyIo TPOHKY OHU 00pa3yroT.

a(1;-1;5), b (2:4;- 2), &(3,0;1) .
PI'P Ne 1, yacts 4
Baganuwe Nel. Ilpamas |, mpoxomut uepes Touky A mapamiensHo Bektopy §-. Ilpamas | -

HpPOXOJMT uepe3 TouKy B mepmengukynspro Bexropy A-. Haiitu TouKy mepeceuenus npsSMbIX U
yron mexxay Humu, ecian - A(3;5), 6-(1;3), B(0;5), A-(-3;4).

3apanue No2. Jlana npsimvast |y, TIpsimast |, mpoxoaur uepes touku A u B . Haiitu paccrosiaue ot
Touku nepecedeHust npsambix |y u |, no npsmoii | 5. li: OOxy ==-3t8t+-4,3  A(4;0), B(7;3),

::9x -12y + 2=0.0

3aganue Ne3. Haiitu paccrosaue ot Toukn M, mo mmockoctr [, mpoxonsmeii yepes Touky A
NePIEHIUKYIAPHO BeKTopy A ectt Mo (0; 1; 7), A(2; -1; 4), a-(6; 22; -3).

3aganue No4. Haittu yros mexay miockocteio [ u mmockoctsio O, mpoxomsieit uepes touku A, B
uC ,ecou O:5x+ y+ 4z— 28 = 0, A(5;2;5), B(3;7;0), C(-4;-3;-1).
3amanue No5. 3ammcarh KAHOHUYECKUE YPaBHEHHsI MIPSMOIA, 3aIaHHOM OOIIMMU YpaBHEHUSMHU.
Ox+ 2y-9z-10 = 0;
O

03x+ 4y+8z- 24 = Q.

3aganue Ne6. Haiitu Touky nepecedenus npsmoii | m mmockoctu [0 wm yrom mexmy HuMu.

xte=y_z- ‘O x+2y-3z7-12=0.

3 4 -2



3ananue Ne7. Tlpsmas |, npoxomut uepes Touku 4 u B. Ilpsamas |, npoxomur yepes Touxky M
nepreHauKyysapHo mwiockoctd . Haiitu yron mexmy npsmbivu |y u |, u BbIsscHuTS — Exar
OHM B OJTHOM IUIOCKOCTH HJIM CKPELIUBAIOTCS.

A(9;-3;1), B(4;4;-5), M (-1;11;-11), O: 2x+ 3y-z-1= 0.
PI'P Ne 1, yactsb S5
(x+3)* ¥y
3ananue Nel. Jlns nanHo kpuBoit ~  + =1 yka3arb (pOKyChI, IKCUEHTPUCHUTET,
49 25
aupeKTpuchl. IIocTpouTh KpUBYIO, H300pa3uTh (OKYCHI, TUPEKTPHUCHI.
3aganue No2. IlpuBectu ypaBHeHUE KpUBOM 9x? — 25y? —18x + 200y — 616 = 0 K KAHOHHUYECKOMY

BUAY U IIOCTPOUTH KPUBYIO.

PT'P Ne6
3apanue Nel. Jlns nuHeiHoro onepatopa A 3aJaHbl 00pa3bl Oa3UCHBIX JIEMEHTOB

Aei, Ae;, Aes. ammcars marpuity ornepatopa 4 B 0azuce €1, €2, €3 M HaliTH 00pa3 dJeMeEHTa %-.

Ae, = Te + 392 - 293, Ae, =g, -6, + 493, Ae; = 2@1 + 2@2 + 393, X=

261 - 4e,+ @5.

3asanue No2. Haiitu coOCTBEHHBIE 3HaUEHHS U COOCTBEHHBIE BEKTOPBI JMHEHHOr O orepaTopa,

3aJIaHHOTO B HEKOTOPOM 0a3rce MaTpHIeH A:DD _7412DEIEI.
d
ITo ocHoBaM MaTeMaTH4eckoro anaausa u @HII arcctg®
X N
1 yactb 1.y =sinln, xyydod-? 2.y =,dy-? 3.
X
y = 32+ X"\ X=2, X = 0,1y =?
4. Haiitu npouzBoanyto yO,:
Aﬁ_ 6) y = Xaretgrx
a)y =ssin
X
¥y C0S3X r) X = cost +sint, y = sint -t cost
B) e + =
X

5. Uccnenosats Ha sxerpemyM T x( )= —(x 3)2(x-5).
€2x

6. HaiiT uHTEpBaIbl MOHOTOHHOCTH Y = .



X3

7. Haiiti HanGonburee, Hanmenbiee sHadenne Gpynximn f x( )= __—16x Ha otpeske 0-5:10.
3

1
8. IToctpouTts KacaTenbHyto K rpaduky dyrxuun f X( ) = 3arccos X2 B Touke X =2 .

2 yacTh 9. Haiitu npegenst:
(3+ n)2-(2+ n)? tg2x X2 +2X-3 tg5x
1) lim Alim 3)Tm___ 4)lim o2+ n)-(1-

N)2 x-oex—1 x--3X3 +2K2 +0X x-02 1g3X 1/+ Ox+-1 20 n-0

v .
( 4 3’ - -4 nz) 8) lim 1 sinx-o ( + X)_tgx

5) lim cos( x)x 6) lim«s00 x- -2 1000 7) lim" ™ + «o

cos(Zx)—l
9) tg(l_esx) lim 10) limO0O 0 11) limxO0 —xO

« I

~*-o0 XXz +=121300x-3 ~oOxsin 1 OO 12)limn-o 32[‘1(1/6“+ —+ :/Ad anns +-15

X

3 yacth 10. TToctpouts rpadux GpyHKIHE Y= 2
2143,y =2X+ +1x28X.

0o, xd-0O
11. HccnenoBaTh Ha HEMPEPHIBHOCTD U BBIMOJIHUTD YEPTEXK: y:DDsin ,Xx-000x0

DDD,XD 0 X3

12. TIpoBecTH moNMHOE HccIeRoBanue i moctpouts rpaduk fx( )= Xo —4

4 yacTh

13. M300pa3uTh Ha KOOPAMHATHOH IJIOCKOCTH 00JIaCTh ONpeaeNeHNs] QYHKIMN Z= 4\Z_3y .
4x+3y 14. [Toctpouts TUHUH YPOBHS QYHKINU Z = X + 2Y .



U= — cosyl y 2

] .
0 Og-6X z- 3. 15. HaiiTi yacTHBIE TPOU3BOIHBIC TIEPBOTO MOPSIKA PYHKIIHU

O

16. HaiiTu yacTHBIE IPOU3BOHBIE BTOPOTO MOPSIKA PYHKLUU Z = ySln (XZ) -2X y*3 +5 u yoenuThes

B paB€HCTBC CMCUIAHHBIX ITPON3BOJHBIX.

17. Haiit npomssoxuyio gynxumn y = f X() , 3aganmoi HesBHO paBenctoM X Y26 +tg x( +3y) -
—-X 6y? = 0 B Touke Mo(3;-1) .

18. Haiitn yacTHBIe TIPOM3BOHBIC TEpBOro nopsiaka Gynkuuu Z = f X y(, ) , 3amaHHON HESIBHO
PAaBEHCTBOM X Yy z432 +e*y~ + 22cos(x— + — =y) 2225 0 B Touke Mo(1,1,1) .

19. Haiitu npou3BOAHYIO QYHKLIUU fxyz(,,)=2xy®+yz®+3 10 HaPaBJICHUIO BEKTOpa
a(9,12,-8) = Touke Mo(1,1,2). Haiitu BekTop gradf xy(,) dyakmum fxy(,) =
xy®  4- 4+ =-3x y 9sin(2x+ y) B Touke Mo(1,-2) .

20. HccnenoBath Ha 3KCTpeMyM QYHKIHIO f X y(,) = 32— +x3  3y2+ 4y.

Kputepun onenkn:

- OLIEHKAa «3a4TE€HO» BBICTABIIAETCSA CTYIEHTY, €CIM OH PEryjspHO B TEUYEHHE CEMECTpa
MIPEJICTaBIIsUT PELIeHUs 3a/lad, BBIMOJIHUI TOJHOCTHIO BCE 3aJaHUS U MX 3allUTWI, OTBETUB Ha
BOIIPOCHI MTPETIOIaBaTeNs;

- OLIEHKA «HE 3a4TE€HO» BBICTABISACTCS CTYIEHTY, €CIIM OH HEperyJsipHO B TEYEHUE CeMecTpa
MPEACTAaBIIUT PELICHUs 3a7a4, BBIMOJIHII 3aJaHUS HE IMOJHOCTHIO WM BOOOIE HE MPEICTABIISI
paboTbl Ha TPOBEPKY, JOIMYCKAeT CYLIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
IIPEnoiaBaTels.



