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INPEANCJIOBHUE

Mertoauueckue peKOMEHAAIMU pa3pabOTaHbl C ILIEJIbI0 OKa3aHHs MOMOIIH CTY-
JIeHTaM HampaBiaeHUs moarotoBku 38.03.01 DkoHOMHKA OYHOHW W OYHO-3A09YHOU (opM
00yYeHHUs MPU CAMOCTOATEIILHOW MOJTOTOBKE K 3aHATUSIM IO AUCHUILIMHE «Bbiciias
MaTeMaTHKa.

Metoauueckue pekoMeHAaIuu pa3paboTaHbl B cOOTBETCTBUU ¢ DenepaabHbIM
rOCyJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO OOpa30BaHMS HampaBJe-
Hus noarotoBku 38.03.01 DkoHOMUKA, YTBEPKICHHBIM IPUKa30M MUHHUCTEPCTBA HAY-
KM U BBICIIET0 oOpa3oBanusi Poccutickoit denepanu Ne 954 ot 12 aBrycra 2020 ropa.

[Ipenyiaraempie METOIMYECKUE PEKOMEHIALMU COJAEPKAT NEPEUYCHb TEOPETUYE-
CKHUX TE€M U 3aJlaHus JJI1 CaMOIPOBEPKH, KOTOPhIE HEOOXOUMO BBIIIOJHUTH MPU CAMO-
CTOSITEJIBHOM MOJATOTOBKE K KaXK/IOMY 3aHSTHIO.

K TemMam npuBOIUTCS CIHUCOK JUTEPATYpPbl, B KOTOPOM MOKHO HaWTHU OTBETHI HA
ITOCTABJIEHHBIE BOIIPOCHI TEOPUU JUCLIUIIIINHBL.



Meroanueckue ykazanus AJsi 00y4arOIMXCs
10 OCBOEHUIO 1M CUHUILTUHBI

OCHOBHBIMH BHJIaMU ayJTMTOPHON pabOTHI CTYACHTA NIPU U3YUCHUH JUCITUTUTHHBI
«BpIcIias MaTeMaTUKa» SIBISIOTCS JICKUIUH U TpakThuueckue 3aHiaTusi. CTyJA€eHT HE UMe-
€T TpaBa MPOIMYCKaTh 3aHITHUS 0€3 YBAXKUTEIbHBIX PUYIUH.

Ha nekiusix uznararoTcsi U pa3bACHSIIOTCS OCHOBHBIE MOHSTUS TEMbI, CBSI3aHHbBIC
C HEH TEOpPEeTHUYECKHE U MPAKTHYECKHE MPOOJIEMBI, Tal0TCAd PEKOMEHAAINH AJIsl CaMo-
CTOSITENIbHOM paboThl. B Xome NeKUMH CTYJEHT [OJDKEH BHUMATEIBHO CIyIIaTh U
KOHCIIEKTHPOBATh MaTepHall.

N3yuyenue Hanbonee BaKHBIX TEM WM Pa3AesioB AMCIUILUIMHBI 3aBEPIIAOT MpPaK-
TUYECKUE 3aHATUSA, KOTOpble 00ECIEeYMBAIOT KOHTPOJb MOJArOTOBIEHHOCTH CTYJICHTA;
3aKperuieHne y4eOHOro Marepurana; IpuoOpeTeHUE OMbITa YCTHBIX MyOIUYHBIX BBICTYII-
JIEHUU, BEJICHUS TUCKYCCHUH, B TOM YHCJIE APTyMEHTALUH U 3aIIUThl BbIIBUTAEMBIX I10-
JI0’KEHUH U TE3UCOB.

[IpakTUueckoMy 3aHSTHUIO TPEINIECTBYET CaMOCTOsITeNIbHAas paboTa CTyJeHTa,
CBSI3aHHAsl C OCBOCHHMEM MaTepHaya, MOJYYEHHOrO0 Ha JIEKIHSIX, U MaTepUajoB, U3JI0-
KEHHBIX B YUYCOHMKAX U y4eOHBIX MOCOOMSIX, a TAKXKe JUTEpaType, peKOMEHI0OBAHHON
penoaaBaTesieM.

[lo coryiiacoBaHHIO C MPENOJABATENEM WIH IO €ro 3aJaHHUI0 CTYIEHTBHI TOTOBAT
pedepaTsl IO OTAEITBFHBIM TEMaM TUCITUTIINHBI, BRICTYIIAIOT HA 3aHATHSX C JOKJIAJTaMH.
OCHOBY JIOKJIa/I0B COCTaBJISIET, KaK MPaBUIIO, COAEPKaHUE NOATOTOBJIEHHBIX CTY/IE€HTa-
MU pedepartos.

KauectBo yueOHOM pabOThI CTYJEHTOB IMPENoiaBaTeslb OLUEHUBAET MO PE3yibTa-
TaM TECTUPOBaHUS, COOECEIOBAHUs, PEIICHUIO CUTYAIIMOHHBIX 33]1a4 U KEHCOB, a TaKkKe
10 pe3yJbTaTaM JO0KJIaJI0B.

[IpenonaBarenpb yXe Ha MEPBBIX 3aHATUAX OOBSACHAET CTyACHTaM, Kakue (pOpMbI
oOy4eHHs] CIeyeT HCIOJIb30BaTh IMPU CAMOCTOSTEILHOM HW3YYEHUU IUCIMIUIAHBIL:
KOHCIIEKTHPOBAaHUE YYCOHON TUTEPATYPHI U JIEKIIMH, COCTABIICHUE CIIOBAPEil MOHITHI U
TEPMHUHOB U T. II.

B mporecce oOy4enus npemnoaBaTean UCIOIb3YIOT aKTUBHBIE (DOPMBI paOOTHI CO
CTy/JICHTaMU: YTCHHE JIEKIIHI, MPUBJICYEHUE CTYJEHTOB K TBOPYECKOMY IPOLECCY Ha
JEKIUAX, OTPAOOTKY CTYJICHTAMH MPOIMYIIEHHBIX JEKIUH, y4acTUE B IPYMIOBBIX U UH-
JTUBUTYAIbHBIX KOHCYJbTaMsIX (cobecemoBannu). DTH (HOPMBI CIIOCOOCTBYIOT BBIpa-
0O0TKe y CTYyJI€HTOB YMEHHs paboTaTh C y4eOHUKOM U JauTeparypoil. M3yuenue nurepa-
TYypbl COCTaBJISE€T 3HAYUTEIBHYIO YacTh CAMOCTOSTEIbHOM padOThl CTyJdeHTa. IJTO
OoJIbIIION TPy, TpeOyIOMMN yCUluii 1 KenaHusl cTyjaeHTa. B camoM Hawane paboTh
HaJl KHUTOM Ba)KHO OMPEACNIUTH 11eJIb U HampaBjeHue 3To paboThl. [IpountanHoe cie-
IyeT 3aKpenuTh B nmamsATh. OQHUM U3 MPUEMOB 3aKpEIUICHHUS OCBOCHHOIO MaTepuania
SIBIIIETCS] KOHCTIEKTUPOBaHUE, 0€3 KOTOPOro HEMBICIMMA Cephe3Hasi paboTa HaJl JIUTepa-
Typoil. CHCTEMaTHYECKOE KOHCIIEKTUPOBAHUE TTIOMOTAET HAYUUThCS MPABUIBHO, KPATKO
Y YETKO U3JIaraTb CBOMMHU CJIOBaMHU NMPOYUTAHHBINA MaTepual.



CamMocTosTenbHYyI0 padoTy cleayeT HauyMHATh C MEPBBIX 3aHATHA. OT 3aHATHS K
3aHATHIO HY>KHO PETYJISIPHO MPOYUTHIBATH KOHCIIEKT JICKIIUH, 3HAKOMHUTHCS C COOTBET-
CTBYIOIIUMU pa3jiejlaMu y9eOHHKa, YATATh U KOHCIIEKTUPOBATH JTUTEPATYPY MO KAXKION
TeMe TUCHUIUIMHBL. CaMoCToATeNnbHas padoTa JaeT CTyACHTaM BO3MOXHOCTh PaBHO-
MEPHO pacHpelenTh Harpys3Kky, CIIOCOOCTBYET Oojee MIyOOKOMYy U KadyeCTBEHHOMY
OCBOEHHUIO YueOHOTO Marepuana. B ciaydyae HEOOXOAMMOCTH CTYJIEHThI OOpalarTcs 3a
KOHCYJIbTAIIMEH K MPENOJaBaTeN0 M0 BOMPOCAM JAUCIUILIINHBI C IENBI0 OCBOCHUS U 3a-
KpETICHUST KOMITETSHITHH.

OcHOBHas 11e7Tb CAMOCTOSITEIIBHON Pa0O0THI CTYICHTA MPU U3YUYCHUU JUCITUTLTHHBI
- 3aKpENHUTh TEOPETHUCCKUE 3HAHUS, ITOTYYEHHBIC B MIPOIIECCE JICKIIMOHHBIX 3aHATHH, a
TaKkKe CHOPMUPOBATH MPAKTUYECKHE HABBIKM CAMOCTOATEIHHOTO aHajn3a OCOOCHHO-
CTeH TUCIUTUIAHEI.

3ananus 1y caMoONpoOBepPKH
Tema Ne 1 MaTpuusl u onpeaeaurtesn. Pemenne cucrem JIMHEHHBbIX yPABHEHU

BOl'[pOC])I AJ CAMOIIPOBEPKHA
AnreGpanueckue onepanuu HaJ mMaTpuuaMu. OnpenenuTen BTOPOro, TPEThero 1 n - ro mopsii-
KOB.

[u—

2. OcHOBHBIE CBEJICHUS O MaTpuuax. JleficTBus Hal MaTpULIAMH.

3. Omnpenenutenu KBaapaTHbIX MaTpuil. CBOICTBa onpenenuTenel.

4. OoOpatHas matpuua. Panr maTpusl.

5. Cucrembl TMHEHHBIX anreOpandeckux ypaBHEHUI, UCCIIeI0BaHNE HA COBMECTHOCTh
Bonpocel quckyccuu

1. Pa3mepHOCTBIO MaTPHULIBI

2. Teopema Jlamnaca

3. Teopema aHHYIHPOBaHUS

4. DnemMeHTapHBIM MPe0OPa30BAHUSIM MATPUILIbI

TecToBbI€ 3a1aHUA
YKaKuTe BCe BApUAHTHI TPABUIILHBIX OTBETOB
1. Marpunsl Au B paBHbl, eciu:
a) KOJIMYeCTBa JIEMEHTOB MaTpull A u B coBmagator 0) pasmepsl matpun A U B coBmagaior B) Bce
COOTBETCTBYIOIINE JIEMEHTHI MaTpull A u B paBHEI T) onpeaenurenu Matpuil A u B paBHbI 1) MaTpu-
bl A 1 B cummeTpuyHbie
2.  YKaxure CBOMCTBA ONPEICIUTEIICH:
a) OMpeAeNUTENb MAaTPHUIILI PABEH HYIIIO, €CIIU BCE DJIEMEHTHI KaKoW-I100 ee cTpoku (cTondia) pas-
HBI HYJI0 0) OompeneauTeNb He U3MEHHUTCS, €CIIU K DJIEMEHTaM HEKOTOPOM CTPOKH (cTosO1a) MaTpu-
116l IPUOABUTH COOTBETCTBYIOILIME 3JIEMEHTHI APYTOl ee CTPOKH (CToOIa), yMHOKEHHBIE Ha J11000€
YHCIIO B) ONPEENIUTENb HE U3BMEHUTCS, €CIIH TPAaHCIIOHUPOBATh MATPUILy T') MPHU MIEPECTAHOBKE JABYX
CTPOK (CTOJIOIOB) MaTPHIIBI OMPEACTUTENh TOMEHSET 3HAK J) ONPEAeIUTENb TUAarOHAIBHON MaTpu-
bl paBEH MPOU3BECHUIO BCEX €€ JUArOHAIBHBIX 3JIEMEHTOB.
3. YcraHoBUTE COOTBETCTBUE



OITEPAIIUA JIEMCTBUE

1) CJIOKEHHE MaTpHII, a) YMHOKEHHUE BCEX IEMEHTOB MaTPUIIbl Ha YHCIIO;
0) yMHOXEHHE OJTHOW M3 CTPOK MaTPUIIbl Ha YHCIIO;
2) BBIUMTAaHUE MATPUIL; B) CJIO)KEHHE COOTBETCTBYIOIINUX 3JIEMEHTOB MATpPHII;

') BBIYUTAHUE COOTBETCTBYIOUIUX 3JIEMEHTOB MaTPHII;
3) yMHOXEHHE MaTPHILIbI Ha YUCIIO. | J1) YMHOXKEHHE OJTHOTO U3 CTOJIOLIOB MaTPHUIIbl HA YHCIIO.

4. VYKaxuTe COOTBETCTBHEM MEKY NEUCTBUSAMHU HaJl MaTPULIAMU U PE3YyJIbTaTOM
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5. YcTraHoBUTE COOTBETCTBUE
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6. Y CcTaHOBUTE COOTBETCTBUE U1 MATPHILIBI

| JIEUCTBUE | PE3VJIbTAT




1)—A4"; PE3VIIBTAT

) 3 2

a &

2, A B '}

. %) =% 21 .

3) 4% L& =R
02 0,2

B) :

-0,4 0,6}

3 7 —4]

g -1
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2x+y—3z—-5=0,
. 1 x—2yv+z=0.
7. JlaHa cucTeMa ypaBHEHHM * 3 YCTAaHOBHUTE COOTBETCTBUE
XAPAKTEPUCTUKU 3HAYEHUA
a) 0;
1) ompenenutens OCHOBHOW MaTpHIIbI 0) 1;
CUCTEMBI; B) 2;
r)3;
2) KOJIMYECTBO PEIICHUA CUCTEMBI. 1) OECKOHEUHOE MHOYKECTBO
Buvibepume 0oun omeem:
8. Cymma Mojynielt Bcex 3HauU€HUN MEepPEeMEHHBIX, KOTOphle 00pa3yloT PEeleHUEe CHCTEMBbI

JIMHEWHBIX YPaBHEHUN B
-E_x] 2%, +3x, +x, =17,

X =3x, +5x; = 2x, =4,

x50, —x, +2x, =2,
5%, +x, +4x, —5x, =1,
paBHa:
a) 2;
0) 8;
B) 28;
T) 4;
1) 0.

9. Ecnu cucreMa TMHEWHBIX ypaBHEHUN UMEET BU]L
2x, +3x, = Xy +x, =4,
X+ X; =9x; + 8x, =25,

dx, +6x, +x; —2x,=-3,

2x; +3x, +9x; — x, =-10,

TO MIPOM3BEACHNE BCEX 3HAUCHHI MEPEMEHHBIX, KOTOPbIe 00pa3yIoT ee pemeHne, paBHo :
a)26)1B8)4r)3

10. Ecnu cucteMa NMHEWHBIX YpaBHEHUN UMEET BU]L

4x, = 3x; + 2x, +x, =2,

3x, =2x; = x; =3x, =2,
=1

2 e T DR )
=X X, Xy

| 3x, 3x, + x;—x, =16,



TO a0CONIOTHAsI BEJIMYMHA CYMMBI BCEX 3HAUCHHUH MEPEMEHHBIX, KOTOphIE 00pa3yIoT ee pele-
HHE, paBHA

KOMHeTeHTHOCTHO-Opl/IeHTI/IpOBaHHl)Ie 3agavun
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. Haiftri panr MaTpHiis

| ,I‘_.,

2ry+ e+ 3r; =06
3. PenmaTe cuctemy ypasrennii MeTomzosm Kpamepa: T —Fa— Ty =23
2 4+ 2z + Az =1
fry —xs —3xy = 15
4. Pemmnrt cHeTeMy ypasHeHHE MATPHUHBIM METOI0M (c DoMOmLID obpaTHoil MaTpunm): « 2r; — e + 2oy = 1
Iy — :;.J"g o 3.?'_'1_ =—3

BOHpOCLI AJIA CAMOCTOATECIBHOIO U3YICHUA
Oco0eHHOCTH BBITIOTHEHHSI ONIEpalliidi Ha/l MATPHUIIAMHU: CJIOKEHUE, BHIYUTAHNUE.
YMHOXKEHUE MaTPUIIbl HA YUCIIO, BO3BE/ICHHUE B CTETIEHb.
YMHOKEHUE MaTpHULL.
Brruucnenue onpenenurenei 6osie BRICOKUX MOpsAIKoB. Teopema Jlammaca.
Paznuynbie criocoObl HaX0XkIeHUsT 00paTHON MATPHUIIBI: METOJ] IIPUCOESTUHEHHOW MAaTPHIIBI, METO]]
3JIEeMEHTapHBIX IPEOOPa30BaAHUIA.
6. PazmuuHble crIOCOOBI pellIeHus] CUCTEM JTUHEHHBIX ypaBHEeHHI: (hopmynsl Kpamepa.
7. Meron I'aycca, MeTos 0OpaTHOM MaTPHUIIBIL.

A

3aaHud I CaMOCTOATEIbHOI Pad0ThI

3agava: PemuTh cucteMy JTUHEHHBIX YpaBHEHHH TpeMs criocobaMu
4Xq1 + 7%y — 3x3 =—10,

2X1 + 9%y — X3 =8,
— X1+ 6Xp —3%x3 =3.

3amaua. Haiitu oOriiee penieHre CUCTEMBI JIMHEHHBIX ypaBHEeHUI MeToioM ["aycca:
2X1+3X2+7X3+X4+2X5=1,

X1+2Xo+3X3+2X4+4x5=0,
3X1+2Xy+X3+2X4+4X5=4,
4X1+3Xy+2X3+3X4+6X5=5.
Tema Ne 2. BekTopbl, 0CHOBHBIE onpeaeieHus. CkajasipHoe, BEKTOPHOE U CMEIIAH-
HOE NpoM3BeleHHe BEeKTOPOB

Bomnpocsl 17151 camonpoBepKu
1. 1. BekTop Ha IJIOCKOCTH ¥ B IPOCTPAHCTBE.
2. N-MepHBbIi BEKTOpP U BEKTOPHOE IPOCTPAHCTBO
3. JlelicTBus HajJ BEKTOpaMH.



4. Ilpoekuus BeKTOpa, JVIMHA U HAMIPABIISAIOIINE KOCUHYCHI BEKTOpa
5. CxangapHoe NPOU3BEICHUE BEKTOPOB.
6. BekropHoe M cMenIaHHOE POU3BEIEHUE BEKTOPOB.

Bonpocsl nuckyccun
1. BGKTOpBI, OCHOBHBIC OIIPCACIICHHA. CKaJISIpHOQ, BCKTOPHOC U CMCIIAHHOC IMPOU3BCACHUC BCKTO-
poB.
2. BGKTOpBI, OCHOBHBIC OIIPCACIICHHA. CKaJISIpHOQ, BCKTOPHOC U CMCIIAHHOC IMPOU3BCACHUC BCKTO-
poB
3. BGKTOpBI, OCHOBHBIC OIIPCACIICHHA. CKaJISIpHOQ, BCKTOPHOC U CMCIIAHHOC IMPOU3BCACHUC BCKTO-
poB
4. BGKTOPBI, OCHOBHBIC OIIPCACIICHHA. CKaJISIpHOQ, BCKTOPHOC U CMCIIAHHOC IMPOU3BCACHUC BCKTO-
poB

TecroBble 3a1aHUSA
YcTraHoBUTE COOTBETCTBUE
1. OcCHOBHBIC TTOHATHS U OIPEACICHUS:

[TOHATHUE OIIPEAEJIEHUE
1) BekToOp; a) OTPE30K, Hayajao U KOHEIl KOTOPOTO COBIMA/IA0T;
0) HarpaBJIEHHBIN OTPE30K;
2) HyJIb-BEKTOp; B) BEKTOPBI, JIEKaIIUE B apAJUIEIbHBIX IIJIOCKOCTAX (MU B OAHOMN
IIJIOCKOCTH);
3) eAMHUYHBIA BEKTOP; ') BEKTOP, JUIMHA KOTOPOTO paBHA €AMHHUIIC;

1) BEKTOPBI, JIeKalie Ha MapaljIeIbHbIX NPSAMbIX (WM Ha OJTHOM
4) xosmMHEapHbIE BEKTO- | IPSIMOM);
pBI; €) BEKTOPBL, JICJKAIIHE B IEPECEKAIOUINXCS TIOCKOCTSIX;
) BEKTOPBI, JISXKAIME HA MEPICHIUKYIISIPHBIX MPSMBIX
5) KoMIUIaHapHbBIC BEK-
TOPBI.

BN ,
a={341 ° =32 li

2. CxanmspHoe npoussenenue Bektopos ¢ ~1%H 4 p | paBHO:

a) 50)-8B)55r)5.

3. 13 BekTOpOB ;{3;- K 1,5}, ;{- 6; 2; - 3}, Z’{- 4;72; 4}, d{2;- I O} napannesbHbl:

a)aneblaudB)aucr) 6ud.

4. Jluneitnast komOuHamms 2a;—3a,+6a; BEKTOPOB a,, ay, a3, CCIH:

a;=(2,1,2,1),a, = (-2, -2,3,4), a3 = (-3,0,0,1) paBHa

5. [ans! BepinHbl TpeyrosibHuka A (—7,4) B(=5,2), C(6, —3). KoopauHaTsl cepeiuH BCceEX CTOPOH
TPEyroJjbHUKA PaBHbI

6. Hanbr Bektopsl a = (4,3), b = (2, —1). Beuucnuth AAMHY BEKTOpa a U OpT BekTopa b
7. Janst BekTopel a = (4,3), b = (2, —1). IIpu kakoMm o BekTOpsl a U m=(0,4) KOJITMHEAPHBI
8. Janst BekTopsl a = (3, —2,4), b = (6, —3,2), c= (2,1, —1). x BekTOpHOE NIPOU3BEICHUE PABHO
9. [Inomtaas mapasienorpaMma, HOCTPOEHHOTO Ha BeKTopax a u b, ecinm: a=6i + 3 j— 2k u b =

3i— 2j+ 6k paBHa
10. [Tnomane Tpeyrompauka ¢ BepmmHamMu A, B u C u Beicota BH, ecmu:  A(7,3.,4), B(1,0,6),
C(4,5,~2) cOOTBETCTBEHHO PaBHBI

KOMHeTeHTHOCTHO-Opl/IeHTI/IpOBaHHbIe 3aJavdu



HNanrt  Bektopel a=1{l;-2;2} # 5=-{3;G;—4‘,~_ Haiith  niomans

MapawenorpaMmMa, mNocTpoCHHOTO HA 3THX BEKTOPAX.

2. BepumuHbl TpeyroyibHUKa Haxoaatcs B Toukax A(-2;4;2), B(-4;0;1) u C(0;2;-1). Haitnure mnomanp
3TOr0 TPEYTrOJIbHUKA.

3. BekTopbl, U COBMANAIOT ¢ peOpaMu mapajiieienune/aa, BEIXOASIIMMU U3 OJHOW BepiuHbl. Haiinu-
Te 00beM MapauieseNnuIieaa u oAb ero rpaHu, MOCTPOEHHON Ha BEKTOpax U

BOHpOCI)l AJIA CAMOCTOATECIBHOIO U3YICHUA

1. Hanpapisomue KOCUHYCBI

2. IIpeobpa3zoBaHue KOOpAMHAT OA3UCHBIX BEKTOP IPU MOBOPOTE MPSIMOYTOIbHON CUCTEMbBI KOOP/IH-
HaT

3. BekTopHOE MpOCTPaHCTBO

3aI[aHl/Iﬂ AJIA CaMOCTOSITEJILHOM paGOTLI

3anayva. Jlanpl KOOpAMHATHI BepiuH nupamMuabl A (8; 6; 4), A, (10; 5; 5), A; (5; 6; 8), A4 (8; 10; 7).
Haiitu:

1) yron mexnay pedpom AjA4 u rpanbio AjArA;z ;

2) mnomans rpand A1AzAsz

3) oObeM nmupamuibl;

4) ypaBHeHus npamon AjA; ;

5) ypaBHEeHHE IIOCKOCTH A1ALAj ;

6) ypaBHEHHS BBICOTHI, OIYIIICHHON M3 BEPIINHBI A4 HA TpaHb A1AAj

Tema Ne 3. IIpsimast Ha miiockocTH. Il10cKOCTH U IpsiMasi B NIPOCTPAHCTBE

Bomnpocsl 1151 camonpoBepKHu
1. Ilpsmas Ha IUIOCKOCTH.
2. Meroa KOOpIMHAT HA MJIOCKOCTH.
3. VYpaBHEeHuE JIMHUH, YpaBHEHHUE NPSAMOiL
4. OcHOBHBIE 33J1a4¥ Ha TIOCKOCTH.
5. 2.IlpsiMas u IJIOCKOCTbH B IPOCTPAHCTBE

KOMHeTeHTHOCTHO-Opl/IeHTI/IpOBaHHLIe 3aJavuu

l. Han tpeyronsuuk ABC c BepumHamu A(6;5), B(5:-4), C(-5;4). Haiitu:
1) ypaBHeHue npsimoit AB;
2) ypaBuenue CN, OMyIIEHHON U3 BEPUINHBL;
3) ypaBHeHue meauanbl AM, POBEACHHON W3 BEPIIUHBI A



Y2 y—3 zdl
iy

a) AoKAa3aTh, YTO NPAMAA NepecexkaeT NNOCKOCTh;

[aHa npaman 4 : W NNOCKOCTh o : 2y—z—11=0_ Tpebyerca:

0) HAWTK TOYKY NeEpeceYeHnd NPAMOR W NNOCKOCTH;
B) Yepes NpAMYK 4 NMPOBECTW NNOCKOCTL & («OoMeras), NepneHauKkynapHyo NNOCKOCTH & |
) HARTWU NPOEKUWK NPAMOR 4 Ha NNOCKOCTh &

[1) HAWNTK yron mexay NpAMoNR 4 W NNOCKOCTLH & .

3.

BbIACHWTL B3aMMHOE pacnonoxeHwe NPAMON, 3aAaHHOR TOMKOW AL, (0, 5; - 1) W HanpaenAKLLWM
BEKTOPOM F(3,—2:4), MU NNOCKOCTH 2x-3y-3z+12=10.

BOI[pOCLI IJIA CAMOCTOATECIBHOI'O H3YYCHUA
1. B3zauMHOe pacrnoyiokeHne IpsIMON U IIIOCKOCTH.
2. KoopauHatHOe IpOCTPaHCTBO. Y paBHEHHE NOBEPXHOCTH
3. YpaBHeHHUE IJIOCKOCTH, IPOXOSAIIEH yepe3 3aJaHHYyI0 TOUYKY NapajuleJbHO JBYM HEKOJUIMHEAp-
HBIM BEKTOpam
4. Ily4ok muiockoctei

3aaHud I CAaMOCTOATEIbHOI Pad0ThI
3anayva. [Ipsameie x-3y+3=0 u 3x+5y+9=0 sBnsr0oTCSI CTOpOHAMU Tapaiienorpamm, a Touka P (34;

—1) — Toukoil mepeceyeHus: ero nuaroHaneil. CocTaBUTh ypaBHEHUS JABYX JAPYTUX CTOPOH IMapajliesno-
rpamm. Caenarb 4epTex.

Tema Ne 4. KpuBbie BTOPOIro nmopsiika: OKPYy>KHOCTb, JJINIIC, TUnep0doJia, napado-
Ja

Bomnpocsl 17151 camonpoBepKu

1. Kpusbie BToporo nopsijaka.
2 [ToBepXHOCTH BTOPOTO MOPSIAKA.
3. YpaBHEHU 3ITUIICA, TUTIEPOOIIB M OKPYKHOCTH

KOMHeTeHTHOCTHO-OpI/IeHTI/IPOBaHHbIe 3aJavyu
1. IMapabona ¢ BepmIMHOW B Hayaue KOOPIMHAT MPOXOAUT uepe3 Touky A(-2;-3) U CUMMETpUYHA OT-
HocuTenbHO ocu Ox. Hamucath ee ypaBHeHuUe, HaliTH (OKYC M TUPEKTPUCY.
2. Onpenenuts nentp C(x0, y0) u panguyc R oxpykHOCTH, 3aJaHHON alireOpanyecKuM ypaBHEHUEM
BTOpO# cTenenu: 5x2- 10x + Sy2+ 20y - 20 = 0.
3. Jlokaszatb, uTO ypaBHeHHe X° -4x-9y? -72y-149=0 onpenenser runepdony. Hanucars ypaBHenus ee
aCHUMIITOT

BOHPOCBI AJIA CAMOCTOATECIBHOI'O U3YICHUA
Kanonunueckuii Bua KpuBO BTOPOTO MOPSJIKA.
I'eomeTpuueckue cBoiicTBa AIUIICa
HccnenoBanue Gpopmbl mapadboibl 10 €€ YPaBHEHHUIO.
['eomeTprueckue cBoiicTBa mapadoIIbl

b s



3agaHus I CaMOCTOATEIbHON PadOThI

3amaga. CoCcTaBUTh YpaBHEHHE MHOXKECTBA TOYCK, /IS KXKIOW M3 KOTOPBIX Pa3HOCTb PACCTOSHHUM J10
touek A(0,10) u O(0,0) paBHa 8.

Tema Ne 5. IIpenen ¢pynkuuu. Ilpoussognas pyHkuuu

BOl'[pOC])I AJ CAMOIIPOBEPKHA

[Ipenen pynkuuu B Touke. Boruricnenue npeaenos.

[Ipenen dyHkuMn Ha GECKOHEYHOCTHU U B TOUYKE.

OcHOBHBIE TEOPEMBI O IIpeieax.

IIepBblii 1 BTOPOM 3aMeYaTEIIbHBIE IIPEIETIBL.

[ToHsiTHE TPON3BOHOM.
OcHoBHblIe npaBuiIa AU depeHnnanbHOro HCYUCICHHUS.
[IpousBonnas ¢pyukuuu. [IpaBuna nuddepeHurpoBaHus.
[TpousBoanas cnoxkunoit ¢pyHkiuu. duddeperunan GyHKIUH.
Huddepenunpoanne GyHKINHU, 3aJaHHON HESIBHO U TapaMETPUUECKH

A e A O e

KOMHeTeHTHOCTHO-OpI/IeHTI/IPOBaHHble 3agavmn
Haiitu npousBogHbie

1)y=3x2—2x+1 T LT |

b= ) y=3 ) )y = e
¥ at -

4)3-'=I~~§~+5x. Bly=x+2yx-3, 6)y=«.a’x~;+v‘4.
O

Ny=-+—-=, By=4-5  9y=Vi(r-Vi+1),

x?
10)y =x*+ w® 2.5x% +x—2.

BOHpOCI)I AJIA CAMOCTOATECIBHOIO U3YICHUA
HenpepsiBHOCTD PyHKIMI. Knaccudukarus Touek pa3pbiBa
[Tpou3BoiHBIE CIIOKHOW U 0OpaTHOM (PYHKITUH.
Jlorapudmuaeckoe nuddepernupoBanue.
DKcTpeMyMbl QYHKITUI HECKOTBKUX MEPEMEHHBIX.
['moGanbHbIE U TOKATbHBIE SKCTPEMYMBI

bk W=

3agaHus I CaMOCTOATEIbHOM Pad0ThI
3agaya. BoaucauTh npemeisl.

1) lim x2-7x+10 4) lim Vi-x-2
x—5x2-10x+25 r—s—34—1-5x

2) lim x2—3x+4 5)1im 1-cos2x
Y500 2X5+5x—1 x—0 X

3) lim (4x + 1)1‘2x
r—oo\4x =3

3amaya. MccnenoBath GYHKINIO HA HEIPEPHIBHOCTD. OMPEIeNUTh TUIT TOYEK pa3pbiBa. [locTpouTh
rpaduk QyHKIUH.



-2x, x <-1
y=x2+1, —1<x <2
x—1, x >2
3apava. Haiitu npoussoanyro QyHKIMU Y = — %, WCIIOJIB3Ysl OMpEIeICHUE TPOU3BOIHOM
33,213‘-13. Haiitu IMMPOU3BOAHBIC IICPBOTO MOPAAKA, UCIIOJIB3Ys IpaBUjia HAXOXKIACHUA MTPON3BOJIHBIX.
_ 3x-1
a) Y = 3

Vx3+9x-1

b) ¥ = (Sthx _ x2)3
_ 1

¢) y =Inarccos-

3x2-4
3x2+4

ool

d y=In

Tema Ne 6. HeonpeneieHHbII HHTErpaJi

Bomnpocsl 1151 camonpoBepKu
[TonsTHe MepBOOOPA3HOI U HEOIPEIEIIEHHOTO HHTErpaa.
CaolicTBa uHTErpasoB. MHTErpaabl OCHOBHBIX 3JIEMEHTapHbIX
(byHKIHA.
OcCHOBHBIE METOBI UHTETPUPOBAHUS.
WuTerpupoBanue HEKOTOPHIX KIACCOB (PYHKIUI

MRS

TecToBbIe 3a1aHUA

1. Yto Ha3bIBaETCSl HHTETPUPOBAHUEM:

a) orepanus HaxOXKIeHHsI nHTerpayia 0) npeoOpa3oBaHKe BhIPAKEHHS C MHTErpajaMH B) omepa-
U] HAXOXKICHUS IPOU3BOAHOM T') TIpeiel npupaeHns QyHKIMKA K TPUPALICHHAIO e€ apryMeHTa

2. Yro sBisieTCS CETMEHTOM HHTETPUPOBAHHUS?

a) KpyroBasi 0o0JacTh, TJIe€ MHTErpaj CYMECTBYET O) MPOMEKYTOK, HA KOTOPOM HEOOXOIMMO
MIPOUHTETPUPOBATh (PYHKIMIO B) KOPHH CYIIECTBOBAHMS MOJBIHTEIPAIbHOW (PYHKIMH T) IMOJABIHTE-
rpanbHast GyHKIUS

3. o npumenenus popmynsl HetoToHa - JleiiOHuIa MPUMEHSITN JaHHBIA METO/I, B IaHHBIM MO-
MEHT OH HE HCIIOJIb3YETCs, HO SIBJISIETCS OCHOBHBIM:

a) METOJ CBeJIeHUs K TaOJIMYHBIM MHTErpaiaM 0) METOJ OIpe/ieleHHs] MHTerpaa, T.e. mepexo K
MpeeNly HHTETPAIBHBIX CYMM B) METO]I TEOMETPUUYECKUX IpeoOpa3oBanmii r) metox Jupuxie.

4.C noMo11pto, Kakoil GopMyJibl, B OCHOBHOM, PEIIAIOTCS 3aJaHUs TI0 HAaXOXKACHUIO OIpeiesieH-
HOTO MHTETpaja:

a) ¢popmynsl Pumana 0) dopmyinel Ko B) ncrons3yst popmyiiel mpeoOpa3oBaHusi HHTETpaja T')
¢dbopmyel HetoTona - JleiiOHMIA.

5.YeMy paBeH HeonpeAeeHHbII unterpai ot 07

a)006) 1 B)xT) const C

6. Korna npumMeHsieTcss METOJ HHTETPUPOBAHUS HEONPEEICHHBIX HHTETPAIOB IO YacTsIM?

a) Korna (YHKIMS WMEET KBaJPaTHBIM KOpPEeHb 0) HE MPUMEHsIeTCs TaHHBI METOJ| HWUI/E B)
KOTJ[a TIOJIBIHTErPATbHOE BBIPAKEHHUE COJNEPKUT MHOXHTENU QyHKIUK In(X); arccos(x); arcsin (X) r)
GbyHKIMs TUnepOoINIecKasl.

7. C moMoIIbl0 Kakoil yHUBEpCAJIbHOM MOJACTAaHOBKOM pallMOHAIN3UPYETCs TPUTOHOMETpHUYE-
cKasi QyHKIUS:



a) t=tg(x/2) 6) t=sin(2x) B) t=tg(x) r) t=cos(x+2).
8. UeMy paBeH HEOIpeIeTCHHbIA HHTErpaJl OT 17

a) x+C 6) 0 B) 1+Cr) const C.

9. [l;s1 9ero UCTONB3YIOT METO/T 3aMEHBI TTIEPEMEHHOM (METO/] TT0/ICTAHOBKH ) HHTETpaia?

a) CBECTH MCXOJHBIA MHTETPa K 00Jiee MPOCTOMY C TIOMOIIBIO MEPEXoa OT CTapOi MepeMeHHON
MHTETPUPOBAHUS K HOBOM nepeMeHHO! 0) MpocTo HE0OXOANMMO BBINIOJIHUTH Kakue-HUOyAb npeoldpa3o-
BaHUA B) JJIsl YCIOKHEHUS TOJIBIHTETPaIbHOW (DYHKIMU T) AJI TOTO, YTOOBI TOTOM MOXHO OBLIO OBI
WCIIOh30BaTh MeTO ] Pumana.

10. K MeTogam uHTErpupOBaHUs OTHOCSTCS:

a) HTHTETPUPOBAHUE TI0 YACTSIM

0) MEeTOJ HEIMHCHHOM MOJACTaHOBKH

B) METO/I INHEWHOMN MTOICTAHOBKHU

r) Mmeton ["aycca

n) nuddepeHpoBaHue

KOMHeTeHTHOCTHO-OpI/IeHTI/IpOBaHHLIe 3agavun

HaiiTu uHTErpaspl HEMOCPEACTBEHHBIM MHTETPUPOBAHUEM, UCIIOJIB3YS CBOMCTBA M TaOJIMIy MHTErpa-
JIOB:

].].ﬂ}_[[ﬁx:+3.r+3}dr; ﬁ}j i - B}j }[1— 1+1}1’r.

r+?

B} rﬁdx.
T ox-4x

Iﬁ}'['n.;'r-1+x .
.3 ﬂ}jf_zx+ 3cosx)dx} )f : B}[ﬁ%d

Txt =

I
1.2. a}_[%dr;

idx .

\’,"1_—#'7 g dx | cos” x+3cosx—2
1.4. ﬂ}jTﬂiT, ﬁ}fﬁ"q B}}‘ =

Ccos™ X

1.5. a) (| 1 _gxldx; 0 V2+x* 42—’ dx; B)|ig'xdx.
M) L o
(1+2x%)-dx 3.2% —2.3% X 3
L & a) ﬁj 5}_[—::’1 B}J[qm——cuqz} dx .

BOHpOCbI AJIA CAMOCTOATECIBHOIO U3YICHUA
1. HWuTerpupoBaHue IpoOHO - pallMOHATBHBIX (YHKIUH.
2. HuterpupoBaHue UppallMOHAIbHBIX (PYHKINHN.
3. HWurerpupoBaHue TPUrOHOMETPHUUECKUX (DYHKIHHA.

Tema Ne 7. Onpenesnennblii naTerpaJ. llpumenenue onpeaesieHHOro HHTerpaJa

Bonpocsl 1151 camonpoBepKu
1. ITonsarue OIIPCACIICHHOI'O UHTCTpAJIa U €T0 FCOMeTpI/ILIeCKI/Iﬁ CMBICIJI.
CBolicTBa OIpPeEICHHOI0 HHTETpaIa.
®opmyna Hetorona — JleiioHua.
3amMmeHa HCpCMCHHOfI U METOA MHTCTPHUPOBAHUS 110 HACTAM B HCOIIPCACIICHHOM HMHTErpalic.
FeOMGTpI/I‘IeCKOC MMPHUITOKCHUC ONIPCACIICHHOIO MHTETpajia

kb e

KOMHeTeHTHOCTHO-OpI/ICHTI/Ip()BaHHbIe 3agavuun

Brerancants CJICOYIOIUE NHTETPAJIbl:



B a2
a A x + ldx | 0 sin X - cOs~ xdx., B i
} i ‘ } g :I 'Ft+~.,l'21‘+l

3
a) D) l + x~ dx. ; B) | xIn(x — 1)dx..
(55 o f = g
L
R}fﬂ de.; 0) J-{.r +2)cosZdx ] B]IMH’A .
| = 0 2 x” +1
V2 xedx ZIn? x B) j'- dx

[ = . .
4 —x- 1 X —E[+ x =1

e In2 3 4 1
6) _|' —ldx; B)jz"' "15': sz o

dx
a) | ———,
} 'IF.!:aJ] + Inx

BOHPOCI)I AJIA CAMOCTOATECIBHOIO U3YICHUA

Teopema cyI1ecTBOBaHHUS OIIPEJIEIIEHHOI0 HHTErpaia

Teopema 00 uHTETpase ¢ MEPEMEHHBIM BEpXHUM TIpeniesioM (Teopema bappoy)
[TpuMeHeHue orpeIeIEeHHOr0 HHTErpaa K BEIYUCIECHHIO 0ObEMOB TEJl BPALCHHUS.
HecoOcTtBenHnbie nnTerpans! 1 u 2 pona.

b

Tema Ne 8. [lu¢¢epeHuuanbHbie YypaBHEHUS NIEPBOro NOPSAKa

Bonpocsl 1151 camonpoBepku
[TonsTre nuddepeHInaTbLHOTO ypaBHEHUS. Y paBHEHUE ¢ Pa3AeISIONMMUCS. TePEMEHHBIMH.
Onnopoxansie 1Y 1 nopsiaka.
Jluneitnbie 1Y 1 nmopsnka.
VYpasHeHue bepHymin.
JY B nonsbix auddepennnanax

IR

TecTOBBIE 3a1aHUS
1. Vxaxure tun aupdepenuumansaoro ypasHenus (2x +1)y’' +y =x:
a) ¢ pa3AeAIOLMMUCS TIEpEMEHHBIMU; 0) OAHOPOHOE; B) IMHEWHOE; I') bepHyu; 1) B MOJHBIX
muddepeHnmanax; €) Ipyrou TUI.
2.Cpenu nepeyucieHHbIX TuddepeHIanbHbIX YPaBHEHUH YKaKUTE YpaBHEHUE C pa3JeIIstoIIn-
MHUCS IEPEMEHHBIMHU:
a) 2xp' —y* +x=0; 0) ¥'+ycosx=0; B) (1-x)(y'+y)=e""
r) o' =y(l+lnx-Iny); n) "=y

?

3. OO6bIKHOBEHHBIM AH(dhepeHITnaTbHbBIM YPAaBHECHHEM HA3bIBACTCS:

a) ypaBHEHHE, CBS3BIBAOIIEE HE3aBUCUMYIO IEPEMEHHYIO X, HCKOMYIO (DYHKITUIO

Yy = y(x) 6) ypaBHEHHUE, CBA3BIBAIOIIEE HE3ABUCHMYIO IIEPEMEHHYIO X, HCKOMYIO (DYHKLUIO i =
Y(X) ¥ IpOU3BOAHBIE HCKOMOW (YHKIMH 10 HEKOTOPOIO MOPSJIKA BKIIOYHUTEIBHO B) YPaBHEHHUE, CBS-
3bIBAIOIIEE HE3aBUCHMYIO TIEPEMEHHYIO X U TIPOM3BOIHBIC HICKOMOU (PYHKITH 10 HEKOTOPOTO TOPSIIKa
BKJIFOUUTEIHHO

4. TlopsinkoM mudpepeHnaTbHOTO ypaBHEHUS HA3bIBACTCS:

a) MOPSI0K HAWBBICIICH MPOU3BOAHOM, BXOAAIICH B ypaBHEHUE O) MOPAIOK apryMEeHTa, BXOs-
LIero B ypaBHEHHE B) MOPSAIOK (PYHKIIMH, BXOJSIIEH B ypaBHEHHE

5. PemienueM auddepeHnnaabsHOro ypaBHEHUS HA3bIBASTCS ?

a) BcsAKast (PyHKIMs, KOTOpasi IPH TMOJICTAHOBKE B YpaBHEHHE 00paIllaeT ero B TOXKI€CTBO 0) BCs-



Kas IepeMeHHas1, oOpalnaronias ypaBHeHHE B TOXXKJECTBO B) BCSKasl MOCTOSHHAsI, 0Opaliaronas ypas-
HEHUE B TOXIECTBO

6.0061uMm pemenreM audQepeHInanbHOro ypaBHEeHHUs Ha3bIBAeTCA ...

a) mocrostaHast C, KOTOpast yJIOBIETBOPSIET HAUYaIBHBIM YCIIOBHSM ypaBHEHHS 0) J1r00ast GyHKIUsS
y = y(x, C) B) dynkuus y = y(x, C), koTopas mpu J000M MOCTOSHHOM 3HadeHHH C yHOBIETBOPSET
YPaBHEHHIO

7. YacTHpIM pelieHueM Aud@epeHnnanbHOro ypaBHEHUs IEPBOro MOpsIKa Ha3bIBaeTcs 1) Jro-
00e peleHre Mpu HEKOTOPOM BIIOJHE OIpE/eIEHHOM 3HaueHHM mocTossHHOW C 0) Takoe pelieHue,
KOTOpO€ MoitydaeTcs u3 obmero pemenus iy = y(x, C) Ipu HEKOTOPOM BIIOJIHE ONPEAEIEHHOM 3Haue-
HHUU nocTossHHOM C B) Takoe pellleHne, KOTOpoe noiydaercs u3 oduiero pemenus y = y(x, C) mpu Jito-
60M 3HaueHUH MOCTOSIHHOM C

8. I'paduk mro0oro yacTHOTO pemeHus auddepeHITnaTbPHOT0 YpaBHEHHs HAa3bIBA€TCA a) WHTE-
IpabHOM KpUBOM 0) KpUBOJIMHEHHOHN Tpaneunei B) MpOM3BOIHONW KPUBOH T') MHTETpaJIbHON NPSIMOM

9. OnHOpoHBIE ypaBHEHUS IEPBOI0 MOPSAIKA PEIIAIOTCS C OMOIIBIO ...
a) MOJICTAHOBKU Y ¢ =Xz 0) MMO/ICTAHOBKU y=XZ B) MOJICTAHOBKHU Y ¢ = Z T') IOACTAHOBKH y ¢ =X+Z

10. 3agaya oTbICkaHWs peLueHnsa 1Y nepBoro nopsijka, yAoBaeTBOPSOLLEro Ha4aabHOMY yCo-
BWO, Ha3bIBaeTCH...

a) 3amaueit Kommm

0) 3agaueit bepayu

B) 3agayein BpoHckoro

KOMHeTeHTHOCTHO-OpI/IeHTI/IpOBaHHbIe 3agavm

Vpasnenusn ¢ pazoerénnvimu nepemernvimu

1. Pemnts ypaBHeHue ydy =xdx, ecnu x=-2, y=4;
2. 3ydy=xdx, ecnu x=0, y=1

3. Peumrs ypasrenue 3y dy = x’dx, ecm x=3, y=1.

BOl'lpOCLI A CAMOCTOATECIBHOIO U3YICHUA

1. Tlonsarue nuuelHOTO MU PEepeHITNATBHOTO YpaBHEHUSI BTOPOTO MOPSIIKA ¢ TOCTOSHHBIM U KO3 (-
dbunmeHTamu.
2.  OpmHOpOAHBIE M HEOAHOPOIHBIC YPABHEHUSI.

OcHOBHAas ¥ 10NMOJIHUTEIbHAS yUueOHasl JIUTePaTypa, Heo0OXoaumasi J1Jisi 0OCBOe-
HMS I CHUTLTHHBI

OcHoBHasi yueOHasi IMTEPaTypa
1. [uapesa, I'. B. Bricimas maremaruka : yue6nuk / I'. B. [llnapeBa. — Mocksa : At [Iu Ap

Menua, 2023. — 177 c. — ISBN 978-5-4497-2329-1. — Texkcr : anextponnsiii // I{ludposoit 06pazo-
BarenbHbIN pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/132560.html (maTta
obpamienus: 09.11.2024). — Pexxum noctyna: 1Jis aBTOPU3MP. M0JIb30BaTENCH

2. Kanapeiikun A.M. Beicmias marematuka [DneKTpoHHBIA pecypc]: yueOHuk/ Kanapeikun
A.l.— DrnekTpoH. TeKCTOBbIe NaHHbIie.— MockBa, Bonorna: Uadpallmkenepus, 2024.— 224 c.—
Pexum noctyna: https://ipr-smart.ru/143599.— IPR SMART, o naposto

JlonoiHuTeIbHAS Y4eOHas TUTEpaTypa



1. Ky3nenos, b. T. MaremaTuka : y4eOHUK JUIs CTYAEHTOB BY30B, O0YYaIOIIUXCS 10 CHEIHATb-
HOCTSIM 3KOHOMMKH U ynpasinenus / b. T. Ky3nenos. — 2-e uzn. — Mocksa : KOHUTU-JAHA, 2023.
— 719 c¢. — ISBN 5-238-00754-X. — Texkcr : anekrponnbiit // 1ludpoBoit 00pazoBaTeNbHBIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/142677.html (mata oOpamenus:
09.11.2024). — Pexxum mocTyna: s aBTOPU3HP. TIOJIb30BaTENICH

2. Pakyn, E. A. Jlunelinas u BeKTOpHas airedpa : yu4eOHO-METOAMYECKOE MOCOOHe MO JTHUCIIH-
muHe «Beicmas matematukay / E. A. Pakyn. — bpsiHck : BpsiHCKHMiT roCyIapCTBEHHBIN arpapHbIi
yauBepcureT, 2022. — 51 ¢. — Tekcr : snexTponHsbIi // Ludposoit oOpasoBatenbHblii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/138230.html (nata obpamenus: 09.11.2024).
— Pexum nocryna: 1 aBTOpU3Hp. N0JIb30BATENEH

3. Hroxenkona, JI. . IIpaktuky™m mo Beiciieid Marematuke. B 2 gactsax. U.1 : yueOHOE mocobOue
/ JI. N. droxxenkona, O. FO. {roxxenkosa, I'. A. Muxanus. — 5-e m3n. — Mocksa : JlabopaTtopus 3Ha-
Huil, 2024. — 449 c. — ISBN 978-5-93208-886-9 (4.1), 978-5-93208-818-0. — TeKcT : 37€KTPOHHBIH
// ludpoBort  oOpazoBarenbHbiii  pecypc  IPR SMART : [caiit] —  URL:
https://www.iprbookshop.ru/135834.html (mata oo6pamenus: 09.11.2024). — Pexxum noctyna: 1ist aB-
TOPHU3HP. TOIb30BaTENEH

Pecypcbl HHpOPMALMOHHO - TEJIEKOMMYHMKAIMOHHOM ceTn «UHTepHeT», He00OX0AUMBbIE J1JIsI
OCBOEHM S TUCUMUIJIMHBI

1 http://www.kvant.info. Hayuno-nomynsipubIit pu3uKo-mMaTeMaTHISCKUAN KYPHAI JJI ITKOJILHUKOB
U CTY/ICHTOB.

2 http://www.exponenta.ru. [leHTp HH)XEHEPHBIX TEXHOJIOTHI 1 MOJCITHPOBAHHUS.

3 http://www.mce.su OOpa3oBaHue KOMIIBIOTEP MaTeMaTHKa.
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