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PABOYASA ITPOT'PAMMA JIUCIHUIIJIMHBI
b1.0.06.01 MaremaTuka

Hanpagienue noarorosku: 44.03.05 ITegarorunyeckoe oopazoBanue (C AByMsI MPOPHISIMH TTOATOTOBKH)
Hanpagaennocts (mpopuis): Gusuka, EcrectBo3Hanue (61010rus, XuMusi, aCTPOHOMHUS)
KBamndukanus (crenenb): OakaiaBp

dopma o0yueHHUsI: OUHAS

HNHeTuTyT: MaTEMAaTUKU, €CTECTBO3HAHUS M TEXHUKHU
Kadeapa: mareMaTUKy U METOJIUKH €€ MPENOJaBaHUS

ouHasi popma OYHO-3204Has | 3a04Has popma
dopma
Kype 1,2
CeMecTp/TpuMecTp 1-4
Jlekuun 90
JlabopaTopHble 3aHATHS -
IIpakTHyeckne (ceMUHApPCKHUE) 144

3AHATUA

B T. Y. IPpaKTH4Y€CKada MOATroTOBKAa -

1,3 cemecTp - 3a4er,

dopma(bl) IPOMEKYTOUHOM
pua(e1) np y 2,4 cemecTp - 3a4eT

aTrecranumn

C OLICHKOM
KonTpoas -
HNHubie popMbl padboThI -
CamocrositenbHas padora 198

Bcero yacoB: 432
TpynoemkocThb: 12 3a4eTHBIX eIMHULBI.

Pa3paborunk(u) paboueii mporpaMMsl:
cm. npenoo. Jlvikosa K. I



|. OPTAHU3AIIMOHHO-METO/IMYECKUI PA3JIEI

Henr  u3yyeHust  JMCUMIUIMHBI:  OBJIAJICHHE  3HAHUSAMH,  YMEHHSIMH,
KOMITETEHLIMSIMH, BBIPAKEHHBIMU B TOTOBHOCTH IIPUMEHSATh MaTEMAaTUYECKHUM anmapat JJis
MOJEJIMPOBAHUS M PELICHUS TEOPETUUYECKUX M MPAKTUYECKHX 3a]ad, COAEPKATEIBHO
MHTEPIPETUPOBATh  IOJIY4YaeMble  KOJIMYECTBEHHBIE  pE3yJbTaThl,  COIJIACOBHIBATH
(dyHIaMEHTaIbHOCTh MATEMAaTHYECKOTO Kypca ¢ €CTECTBEHHOHAYYHOM HANPaBICHHOCTBIO.

?.az:atm H3YYCHUA TUCHUIIJIUHBI:
-Pa3BUTHC JIOTHUYCCKOT'O U IIPOCTPAHCTBCHHOI'O KOMIIOHCHTOB MBIINLJICHUSA, IIPUBUTHUC
HAaBBIKOB KOPPCKTHOI'O y1'[0Tp€6JICHI/IH MAaTEMaTUYECKUX IIOHSITHHA M CHUMBOJOB JJIA

BBIPAKCHUA PA3JINYHBIX KOJIMICCTBCHHBIX U KAYCCTBCHHBIX 0THOHI€HPII>1;

-OCO3HAaHHUE COIMAJIbHOW 3HAYMMOCTH Oyaymiel mnpodeccuu,

dbopmupoBaHue

MOTHUBALIMHU K OCYIIECTBICHUIO MPO(ECCUOHATBHOU J€ATETbHOCTH;
-MIOJrOTOBKA K HMCIOJIb30BAaHUIO CUCTEMATU3WPOBAHHBIX 3HAHUU M MPAKTUYECKUX
YMEHUH P pelieHUu Npo(hecCHOHAIbHBIX 3a/1a4.

MecTO0 IMCHMILIMHBI

B crpykrype OIIOII: nmuciuniamza

«MaremaTuka

peanusyercs B paMKax 00s3aTebHoM yacT 6y10ka b1. Juciuminael (MOIyIn).

IlnaHupyembie pe3yJbTaThl 00YUEeHHUS MO TUCIHHUILINHE:

OTJeNIbHBIE UX
KOMITOHEHTHI (B
TOM YHCJIE C
UCTIOJIb30BaHUEM
UH(POPMAaIMOHHO-
KOMMYHHUKAIIHOHH
BIX TEXHOJIOTUI)

HCCIICIOBAHUM, a TaKKe aHauu3y HX
pEe3yIbTaTOB; MPUHIIUIIBI
MaTeMaTUYECKOTO MOJEIUPOBAHUS;

Kon NHaukaTopsl JOCTHKEHUS ILnanupyemMsble pe3yibTaThl

KOMITCTCHLH KOMIICTCHIIUH 00y4eHHs1 10 NUCHHUILINHE
OIIK-2 3HaTh: 3Haer:
Criocoben -OCHOBHBIE TOHATHUS, MWJEH, METOAbl | -0a30Bbleé  MOHATUS M METOJBI
y4acCTBOBATh B byHIaMEHTaIbHOH W NPUKIATHOW | MATPUYHOM, BEKTOPHOM W JMHEHHOMN
pa3paboTke MaTE€MaTHKH, (bopMyIHpPOBKH U | anredpsl;
OCHOBHBIX U JI0OKa3aTeNIbCTBA YTBEPKJICHUM, | ~-TEOPHUIO cucTeM JIMHEWHBIX
JIOTIOJIHUTEIIbHBIX BO3MOYHBIE Cepbl UX NPUMEHEHHUS Ul | YPAaBHEHMIA;
o0pa3oBaTeNbHbIX peuIeHus TPUKIAAHbIX 3a/1a4; -TEOPUI0 KPHMBBIX M TIOBEPXHOCTEHN
porpamm, -OCHOBHBIE IIOAXOJbl K IIPOBEICHMIO | IEPBOTO U BTOPOIO MOPSAAKA;
pa3pabarbiBaTh TEOPETHYECKUX M IKCIIEPUMEHTAIBHBIX | -METOJ KOOPAMHAT HA IUIOCKOCTH U B

IIPOCTPAHCTBE;
-OCHOBBI TEOPUH (PYHKUUNA OJHOW M
HECKOJIbKUX IIEPEMEHHBIX,

-CII0COOBI peueHus 3aja4 | -OCHOBBI  Ju((depeHalIbHOT0 U
npodeccuoHaIbHON obsactu C | MHTETpaJIbHOTO UCUNCIICHHUS,
MMPUMEHCHUEM MaTEMATHYCCKUX

METOJIOB M MOJEIIECH.

Ymersn: Ymeer:

-OCYILIECTBIISTh BBIOOp | - OCYILECTBIISATh BBIOOp
MaTEMAaTHYECKOI0 WHCTPYMEHTapus, | ”HCTPYMEHTapUs anreopsl,
3aKOHOB €CTECTBEHHO-HAYYHBIX | MATEMaTUYECKOTO aHaiM3za U
JUCITUITIINH JJIsA pEeIICHUA | pCHICHUA TECOPETUICCKUX n
IIOCTABJIEHHBIX ~ MAaTEMAaTUUYECKUX W | IPUKIAIHBIX 3a/1a4;

MPUKIIAAHBIX 3aaa4,

-TIpUJIaraTh MI0JTyYEHHBIE

MAaTEMATUUYCCKHE 3HAHUA K IMPOBCACHUIO
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UCCJICOBAaHUN, a TaKKe aHau3y uX
pe3yJIbTaTOB; MPUMEHITh Ha MPAKTHKE
METOABl MaTeMaTHYeCKoi 00paboTKH
uHbopmMamu u METO/IbI
MAaTeMaTUYCCKOTO MOACIINPOBAHUAA,

-HCIIOJIb30BaTh MaTeMaTH4eCKUI
afnmnapar ajid  pelICHHA MPHUKIIAOHBbIX
3a/1a4 B 00JIACTH 3aIIUThI HH(OPMALHH.

Baagern:
-0a30BBIM KaTeropuajibHbIM
MAaTCMAaTHYCCKUM annap aToOM JUIA

HOCTPOCHUSI U pEaln3alud OCHOBHBIX
MAaTCMaTUYCCKUX AJITOPUTMOB, PCILICHUA
HPaKTUYECKHUX 33/1a4;

-CcIoco0aMu HaKOIUIEHUs, 00pabOTKH U
UCIIOJIb30BaAHUS MaTeMaTH4eCKOil
uH(pOpMalLlMK; HaBBIKAMU IOCTPOEHUS,
aHanm3a u HPUMEHCHUSI
MaTeMaTUYeCKUX METOJOB M MOjIeNei
JUISL pELICHHS TIPUKJIAIHBIX 33/1a4;
-HaBBIKAaMH IMPUMCHCHUA COBPEMCHHOT'O
MaTeMaTUYeCKOr0 HHCTPYMEHTAPHS JUIs
PCHICHUS NPUKIIAJHBIX 3a/a4.

Baaneer:
-anrapaToM anreOpsl u
MaTEMATUYECKOTO a”aju3a st

MOCTPOCHHUS M Peal3allii OCHOBHBIX
MaTEMaTHYECKUX QJIITOPUTMOB B
00J1acTH 3aIUTH HHGOPMAIIHH;

OIIK-8
Cnocoben
OCYLIECTBIIATh
MIEarOrn4ecKyo
JESATEIBHOCTD Ha
OCHOBE
CIEIUAJIbHBIX
Hay4HbIX 3HAaHUU

3HaTh: 3Haer:

-OCHOBHBLIC IMOHATHUA, IPUEMBI U MCTOAbI | ~-OCHOBHBIC IIOHATHUA, IMPUEMBbI u
OKCIICPUMCHTAJIbHBIX HCCHG,Z[OBaHHfI; METOAbI OKCIICPUMCHTAJIbHBIX
-OCHOBHBIC IIPHUHIUIIBI I/ICCHGI[OBaHHfI;

MATEMAaTHYICCKOI'O MOJEIIMPOBAHHUS, | ~“OCHOBHbIC  NPHUHIMILL  MAaTEMAaTUYECKOTO
MOAXOAbl K PENICHHIO MPHKIAJHBIX MOJEIIMPOBAHUsA, IMOAXOABl K  PELICHUIO
337104 MPUKIAIHBIX 3a/1a4.

YMeTh: YmMmeer:

-IJIAHUPOBATH n MMpoBOAUTD | - 000CHOBAThH BLI60p YUCJIICHHOT' O
SKCIICPUMCHTEI 11O SaﬂaHHOﬁ METOOHUKE, METOda pemicHuA IIOCTaBJIICHHOU
-noaoupaTh AJICKBaTHBIC | 3aJa4H,

MAaTCMAaTUYCCKHUE MCTOABI IJId PCIICHHA | -IIJIAHUPOBATH u IMPOBOAHTH
MOCTABJICHHBIX IIPAKTHYCCKUX 3a4a4, | OKCIICPUMCHTLL 1o SaHaHHOﬁ
MNPUMCHATE MCTOALI MATEMATHYCCKOTO | MECTOAUKCE,

MOJEIUPOBAHUS. -moa0upaTh aJeKBAaTHbIE MaTeMaTHYECKHE

METOAbI JJIA peaicHus IIOCTaBJICHHBIX
NpaKTUYCCKUX 3aJa4, MNPUMCHATb METOIbI
MaTeMaTU4eCKOro MoJACJIMpOBaAHMA.

Baagern:
-HaBBIKAMHU OCYLIECTBJICHUS
nenarornqecxoﬁ ACATCIIBHOCTHU Ha

OCHOBC CIICTIUAJIbHBIX HAYYHBIX 3HAHUH.

Baageer:

-pa3zHo00pa3HbIM MaTeMaTUYSCKUM
ammapaToM, TOAOWpas  COYETaHUS
Pa3IUYHBIX METOJIOB JUIST
OCYIIECTBIICHUS negarornyecKomn
JIeSITeIIbHOCTH Ha OCHOBE
CIICIIUAJIBHBIX Hay’-IHBIX 3HaHI/II71.
-KyJIbTypOit MaTEeMaTHYECKOIO
MBIIIEHNS, CIIOCOOHOCTEIO K

0000IIIEHUIO, aHAIN3Y, BOCIPHIATHIO
vHpOpMaIlUK, TOCTAHOBKE MU U




‘ ‘ BBIOOPY NyTEH ee TOCTHKEHUS;

Il. COAEP’) KAHUE U OBBEM JIUCIHUIIJINHbI
€ YKa3aHHeM KOJMYeCTBA YACOB, BbIJIeJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aonuxcsi
¢ mpenoaasartesieM (10 BUIaM Y4eOHBIX 3aHATHIA) M HA CAMOCTOATEILHYI0 PadoTy

Ounas popma o0yuenust

No AyIUTOpHBIE 3aHATHSA CaMm
w/n HaumeHoBaHue pa3aesioB U TeM Bcero K 3 1B pas.
Pasnen 1. Anreopa 108 18 36 54
Tema 1. MHOKeCTBA M OTHOILCHHS 24 4 8 12
1. | 1.1. MHoecTBa ¥ ONEpalvy HaJl HUMHU. 12 2 4 6
3. | 1.2. KoMmruiekcHble yncna 12 2 4 6
Tema 2. MaTpuubl 1 onpeaeTuTeH 38 8 12 18
4, | 2.1. Marpunupl. Onepanuu Haj MaTpUIIAMH. 14 4 4 6
OO6patumble MaTPUIIBI
5. | 2.2. PaHr MaTpuIsl 12 2 4 6
6. | 2.3. Onpenenurenu 12 2 4 6
Tema 3. CucremMbl JTHHEHHBIX YPABHEHUH 46 6 16 24
7. | 3.1. CJIAY: ocHoBHble nmoHsATHS. Dopmybl 12 2 4 6
Kpamepa. Meto 06paTHOM MaTpHIIbL.
8. | 3.2. Ognopoansie CJIAY 14 2 6 6
9. | 3.3. O6mee pemenue HeogHOpoaHbIX CJIAY 20 2 6 12
Dopma omyemnocmu 3auem
B T.4. IPAKTHYECKasi MOATOTOBKA
Hroro 3a 1 cemectp 108 18 36 54
Paszgen 2. MaTeMaTH4eCKHil aHAJIN3 108 18 36 54
Tema 1. BBenenne B MaTeMaTHUeCKH i 28 4 6 18
aHaAJIU3.
10. | 1.1. MHoxecTBa. PYHKIHUH. 12 2 2 8
11. | 1.2. Tlpesnen v HENPEPHIBHOCTH (PYHKITMH 16 2 4 10
Tema 2. IludpepennnaibHoe ncHUCIeHHE 42 8 16 18
(pyHK1IMIT 01HOH TEPEeMEHHOH
12. | 2.1. IIpousBoanas, auddepeHnnanl u ux 16 4 6 6
TIPHUIIOKCHHSI.
13. | 2.2. OcHoBHbIE TEOPEMBI 12 2 4 6
muddepeHIIMaTbHOTO  MCUUCICHUST M UX
TPUIIOKECHHUS.
14. | 2.3.  IlpunoxeHus  NPOU3BOJHOH K 14 2 6 6
UCCIIEIOBAaHUIO (DYHKIMM U MOCTPOEHUIO
rpadukoB
Tema 3. MHHTerpajbHoe HCYHCICHHE 38 6 14 18
(pyHkuuii 01HONI NepeMeHHOH
41. | 3.1. HeompenenéHHbIit HHTETpA 12 2 4 6
42. | 3.2. OnpenenéHHbIi HHTETPAT 12 2 4 6
43. | 3.3. IlpunoxeHus onpeneaéHHOro HHTerpajia 14 2 6 6
Dopma omyemnocmu 3auem c




OUEHKOU

B T.4. IPpAKTHYCCKaA IMOATrOTOBKA

HToro 3a 2 cemecTp 108 18 36 54
Pazgen 3. DileMeHTbl AHAJIMTHYECKOW 108 36 36 36
reoMeTpHH
Tema 1. DiieMeHTBI BEKTOPHON a/reGpbl B 12 4 4 4
IPOCTPAHCTBE

15. | 1.1. BekTopsl M JUHEHHBIE ONEpalUM HaJ 3 1 1 1
Humy. JIMHelHas 3aBUCHMOCTh BEKTOPOB

16. | 1.2. ba3uc BEKTOPHOro MPOCTPAHCTBA. 6 2 2 2
KoopauHaThl BEKTOpa B 3aJaHHOM Oasuce

17. | 1.3. CkanspHOe Npou3BeIecHHEe BEKTOPOB 3 1 1 1
Tema 2. MeTo KOOPAHHAT HA MJIOCKOCTH 24 8 8 8

18. [ 2.1. AdcdunHas cucrema KOOpPIUHAT Ha 3 1 1 1
miockoctd.  Ilpocreiimme — 3ajmaum B
KoopauHaTax. IIpsMoyrojbHas JeKapToBa
cUcTeMa KOOPIHHAT

19. | 2.2. IIpeoGpazoBaHue CUCTEMBI KOOPAUHAT 3 1 1 1

20. |2.3. VYrom Mexay  BEKTOpaMH  Ha 3 1 1 1
OpPHMEHTHPOBAHHOMN MJIOCKOCTH

21. | 2.4. PaznuuHble crioco0bl 3a1aHus IPAMOM 6 2 2 2
Ha IIOCKOCTH

22. | 2.5. B3auMHO€ PacrosIokKeHHE JBYX MPAMBIX 3 1 1 1
Ha IIOCKOCTH

23. | 2.6. PaccTosiHME OT TOYKH JIO MPSIMOH. YTOII 6 2 2 2
MEKy OPSMBIMU
Tema 3. JIuHUU BTOPOro nopsiaKka 18 6 6 6

24. | 3.1.0nnurc, ero KAHOHUYECKOE YpaBHEHHE U 3 1 1 1
CBOMCTBA

25. | 3.2. T'unep6o:na, ee KAHOHUYECKOE YPABHEHHE 3 1 1 1
Y CBOMCTBA

26. | 3.3. ITapabona, ee KAHOHUYECKOE YpaBHEHHE 3 1 1 1
U CBOMCTBA.

27. | 3.4. OOmee ypaBHEHHE JHMHUU BTOPOTO 9 3 3 3
nopsika M TpUBEIEHME ~ €ro K
KaHOHUYECKOMY BHJLY.
Tema 4. Merox  KOOpIMHAT B 36 12 12 12
NPOCTPAHCTRE.

28. | 4.1. Adduunas cucTeMa KOOpIAMHAT B 3 1 1 1
npocrpancTse. IIpAMOYronbHas [eKapToBa
cucTeMa KOOpPAMHAT. PaccTosHue MeXIy
JBYMS TOUKAMH

29. | 4.2. BextopHoe npou3BeieHue. Boruucienue 3 1 1 1
IIOIIAN TPEYroJbHHUKA

30. | 4.3. CMemaHHOe NPOU3BENEHUE BEKTOPOB. 3 1 1 1
Brruucnenue o0bemMa TeTpasipa

31. |4.4. Pasnuubble  cnocoObl  3aJaHHS 3 1 1 1

mockocT. OO1ee ypaBHEHHE TNIOCKOCTH




32. | 45. BzaumHOe pacmonokeHme 2-Xx H 3-X 3 1 1 1
IIJIOCKOCTEN

33. | 4.6. PaccrosiHME OT TOYKM JO ILIOCKOCTH. 6 2 2 2
VYroa MeXIy ABYMsI INIOCKOCTSIMU

34. | 4.7. PaznmuuHble crI0COOBI 3a1aHUs IPAMON B 6 2 2 2
IPOCTPAaHCTBE

35. | 4.8. B3auMHOE pacoIoKEHUE ABYX IIPAMBIX 3 1 1 1
B NIPOCTpaHCTBE. B3ammHOe pacnonoxeHue
IIPSIMOM U INIOCKOCTH.

36. | 4.9. Yroa Mmexay npsSMoO# B TNTIOCKOCTBIO 6 2 2 2
Tema 5. [IoBepXHOCTH BTOPOIo MOPSIAKA 18 6 6 6

37. |5.1.  llunuHgpudeckue  IOBEPXHOCTH. 3 1 1 1
Konunyeckue noBepxHOCTH

38. | 5.2. [ToBepXHOCTH BpaIicHUs 6 2 2 2

39. | 5.3. Dumncounsl. I'unep6oaoub! 6 2 2 2

40. | 5.4. ITapaGonoupl 3 1 1 1
Dopma omyemnocmu 3auem
B T.4. IPAKTHYECKAs MIOATOTOBKA
Hroro 3a 3 cemectp 108 36 36 36
Pasznen 4. MaTeMaTH4YeCKHil aHAJIN3 108 18 36 54
Tema 1. OyHKIHT HECKOJIbKHX 36 6 12 18
nepeMeHHbIX

50. | I.1. JuddepenumnpoBanue byHKIIUN 12 2 4 6
HECKOJIbKUX MEPEMEHHBIX

51. | 1.2. T'eomerpuueckuil cMmbicn (QyHKIUH 10 2 2 6
HECKOJIbKUX MEPEMEHHBIX.

52. | 1.3, DxkctpemyM (YHKIMM HECKOJIBKHUX 14 2 6 6
nepeMeHHbIX. HaxoxjaeHne HanOOJbIIUX MU
HaMMEHbBIINX 3HAYCHUH.
Tema 2. MWMuTerpajbHOe HCYHUCIEHHE 14 2 6 6
(yHKIMIT HECKOJIBKHX MepeMeHHbIX

53. | 2.1. /IBoiiHO¥ U TPOHHON MHTErpaIbl 14 2 6 6
Tema 3. Inddepenunaibubie ypaBHeHUs 58 10 18 30
M UX CHCTEMBI

56. | 3.1. O6uue cBenenus o UG PepeHINATHHBIX 8 2 6
ypaBHEHUSIX

S57. | 3.2. HuddepenunanbHbie ypaBHEHUS 14 2 6 6
MIEPBOTO MOPSIKA

58. | 3.3. HuddepenunanbHbie ypaBHEHHUS 12 2 4 6
BBICIINX TOPSITKOB

59. | 3.4. Cucremsl g depeHIMaTBHBIX 12 2 4 6
ypaBHEHUU

60. | 3.5. duddepeHnnanpHble ypaBHEHHS C 12 2 4 6
YAaCTHBIMU TIPOU3BOIHBIMH
Dopma omyemnocmu 3auem c

OUEHKOU

B T.4. IPAKTHYCCKAA IMOATOTOBKA




HToro 3a 4 cemecTp 108 18 36 54
HUTOrIO: 432 90 144 198

Ouno-3a04Has ¢popma 00yUeHUs (He peanusyemcs)
3aouHas popma oOyuenus (ne peanrusyemcsi)

I1l. OHEHOYHBIE MATEPHAJIBI IJI51 IPOBEJEHUA TEKYIIEWA 1
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIUXCA ITO JUCHUITVIMHE

Tekymias aTrecTaius NpoBOAUTCS B (hopMe KOHTPOJIbLHOU paboThl, TecTa, pedepara.

TunoBoil BapuaHT KOHTPOJLHOM padoThl o ajaredpe (1 cemectp)
1. Ha MHOeCTBe BCeX IenbIX uncen Z 3aaaHo ounapHoe otHomrenue G={(x,y) | X,y €Z A
(x-y):4}. Jokazath, uTo G — OTHOIICHHE SKBUBAJCHTHOCTH Ha Z U MOCTPOUTDH (haKTOP-MHOMKECTBO

Z/G.
2. Jloka3aTh, YTO MHOXXECTBO II€JIbIX YHCEJN, KPAaTHBIX YeThIpEM, oOpasyeT TrpyIy

OTHOCHUTEIHHO OOBIYHOTO CIIOKCHUS YHCE.
3. Pemnts ypaBHenue X*+ 81 = 0.

4. BBIYUCIUTH ONPEICITUTED

4 5 -3 2
2 -2 3 2
-2 =5 5 2
2 =5 3 2

5. Pemmmth cucteMy JIMHEHWHBIX ypaBHEeHHI 110 hopmyinam Kpamepa
(X1 + 2%z + 5x3 =1
13x1 + 2X2 + X3 =6
(X1 + X2 + x3=1

6. Pemnts cuctemMy JINHEMHBIX ypaBHEHUN
7%y + 10x, — x3 + 4%, = —1,
3%, + 5%, — 4x5 + 6%, = 1,
3x, — 15x; + 18x, = 6,
X1 + 2%, — 3x3 + 4x, = 1.

Tect mo pazneny «Marpuusl u onpeneaurtean» (1 cemecrTp)

1. 3anumuTe CTyneHYaTyro MaTpULly pa3mepa 4 x 3.
2. Kakoe 13 ciieyrommx paBeHCTB CIPaBEIIMBO

A)(—?o 164 422)=2'(—85 134 221)

5% 8 -G 2

it 5 )
I) =2. v

3 I[aIE;:OMai 42) _(IS 33 21)_ 120 %

: PUILIBI A_(S 7) u B_(3 1 0). Kakue W3 CHeayromux orepanuii MOXHO

BBITIOJTHUTH (HECKOJIBKO BApUAHTOB OTBETA)?
A)A+B



b) A" +B
B) A+ BT
INa-B

M) B-4

E)4-BT
XK) AT -B
3) AT - BT
N) BT - AT

4. Jlana Matpuriia A = (7

P j) Torga maTpunad - AT UMEET BU. ...

5. Jlanel MaTpuIbl A:(i i) U B= (i _32) Torma mpousBefeHUE SJIEMEHTOB MOOOYHOM

JAuaroHajayd MaTpuulsbl A - B paBHO....
1
6. 3HaucHHe MAaTpU4YHOT'O MHOI'OYJICHA 342 - 2A + 3E IIpu A = (1
4

7. HpOBepI/ITB, ABJISIFOTCS JIM IIEPECTAHOBOYHBIMHA MATPHLBI A = (

2

1>paBHO. v
1

Due=( 21)

B Wk W R

8. PelieHre MaTpuyHOTO ypaBHEHUA C - X - A = B UMEET BUJL:
A)xX=Cc1-B-A"
B)x=4"-B-c™
B)x=a".ctB
INx=4a1*-B1.c?
3 2 4 5 32

9. HaiiTu 31€MEHT c,, MaTPHUILIbI C = A- B, €CIIU A = ( 9 2 -3 4 ), B=
2 5

A) 44

b) 45

B) 46

I') 47

10. Marpuust A, C uUMEWT pa3Mepbl COOTBETCTBEHHO mxn U pxq, U CYIIECTBYET
npoussenenre ABC. Kakosl pasmeps! Matpun B u ABC?

11. Haitftu cyMMy 3J1€MEHTOB TPETHEIr0 CTOJIOIa MAaTPUILIBI A~1, €CIIH A = 1 =120z -1

12. Ecnu (xg,y0,2,) - pEIIEHUE CUCTEMbI JIMHEHHBIX YPAaBHEHUM {3x +y + 3z = 2,{5x — 2y + 2z = 1,
TO xy + Yo + 2, PaBHO

A)-3

b) -4

B) -5

I -6

TunoBoii BApMaHT KOHTPOJbHOI padoThI 0 MaTeMAaTHYeCKOMY aHAIU3Y (2 cemecTp)
Vx2-16

logy (x2+3x-10)"

19 2_
2. CxeMaTHYEeCKHU MOCTPOiTe rpaguk QyHKIUH y = J:m

1.Haiinute obnacth onpezeneHus QyHKINU y =

3. Beruucnure limnvn? — 2 — nvn? + 3.
n—oo
1

) v . x/5x+2—5\/x—3 . . sinx\a—x
4. Haitnute npenensl GyHKIMA: a) Jim e 0) chli?l( ) .

5. IIpu KaKuX a MOCIENOBATENBHOCTD x, = SIBISAETCSA OECKOHEUHO O0IBINOI? A OECKOHEYHO
Majon?

sina



6. [Tpogud depennmpyiite GyHKIUU: a) y = sin (cos i), 0) y = (sinx)*.

7. KpuBas npoxoaut uepe3 Touky A (2; -1) u yrioBoii k03hHUIMeHT kacaTelbHOU B TF000# ee
TOYKE TMPOMOPIMOHAJIEH KBaJgpaTy OpAMHATBl TOYKM KacaHus C KO3(PPUIUEHTOM
nponopioHaibHocTH 3. Hailtu ypaBHeHUE KpUBOM.

8. UccnenoBaTh GYHKIUIO f(x) = x + In(x? — 1) ¥ IOCTPOUTH €€ TpaduK.

TunoBoii BApMaHT KOHTPOJILHO PadoThI 0 reoMeTpuu (3 cemecTp)
1. VYpaBHeHHe mpsSIMO#, OTCEKarolleli Ha OCH OpAMHAT OTpe30K Db=-3 u oOpasyromeil ¢
TOJIO)KUTEIBHBIM HATIPABICHUEM OCH a0CUHUCC YIOll =, UMEET BHI. . ..
2. Paznenenst mu Touku A(2,-1) u B(3,1) npamoit 3x —y +1 =07
3. 3anmcath ypaBHeHHE TpsiMol d: {x = 2 + 3t, B 00IIIeM BHJIC.
4. CocTaBUTh ypaBHEHUE MPSMOU, Mpoxo e yepe3 Touky A(-3,4) u napajieabHON NpsiMoit x —
2y +5=0.
5. Haittu yrioBoit ko3 duuueHT npsaMoi, npoxosauieit uepes Touku A(-3,1) u B(1,2).
6. OnpenenuTh B3aUMHOE PACTIONOKEHUE NPAMBIX d: {x = 2 + 3t,1 dy: {x = 7 + t, HA INIOCKOCTH.
7. CocTaBUTh ypaBHEHHE NpsIMOl, mpoxonsiiei udepe3 Touky A(-3,4) U mnepneHAuKyJISIpHOU
MPsAMOU x — 2y +5 = 0.
8. HailTu xoopauHATBl TOYKM A, JeXalled Ha OpsSIMOM 2x — 3y +4 =0, €CIM HM3BECTHO, 4YTO
paccTtostHue OT A 10 IPSIMOM 3y = 4x PaBHO 2.
9. HaiiTu TOuKy, JIexaInIyto B TOH k€ MOJIYIUIOCKOCTH OTHOCUTENIBHO PSIMOM, 4TO M TOUKa A(...).
10. CocTtaBuTh ypaBHEHHUE IUNIOCKOCTH, KacaTeJIbHOH K cdepe x? + y? + z2 = 49 B TOUKE M, (2, —3,6).
11. Tlapaboma ¢ mapameTpoM p =5 pacrnojoxkeHa Ha Tuiockoctd OYZ Tak, 94TO TUPEKTpHCca
coBnanaet ¢ ockto OZ. Hamacath ypaBHeHHE TOBEPXHOCTH, 00pa30BaHHOM BpallleHUEM MTapaboIIbl
BOKpyT ocu OZ.
12. ITpuBecTH K KAHOHUYECKOMY BUJY YPABHEHUE MOBEPXHOCTH 4x? + 9y? + 3622 — 8x — 18y — 72z +
13 =0.

TunoBoii BaApuaHT KOHTPOJIbHOI PadoTHI MO0 MaTeMaTHYeCKOMY aHAIu3y (4 cemecTp)
l. OnummMre reoMeTpuYecKH MHOXKECTBO TOYEK, 3aJaBaeMO€ HEpPABEHCTBAMU:
{0 < x?+y%2< 25}

2. HaiimuTte obmactu omnpeneneHus caeayomux GyHKIUN: a) z = 6) z = arcsin (x? +
2
Y- )
3. Boruncaute limx — 00(x? 4+ y?)sin——.
y—00 x“+y
o o x+y | _ _
4. Haiigute yacTHBIC TPOU3BOAHBIE 1-T0 1 2-T0 opsiiKa GYHKIHIA a) z = o 0)z=e*7.

5. HaiiTu HauMeHblee ¥ HaMMeEHbIIee 3HaueHus GyHkimuu z=x> + 3y> — X + 18y — 4 B
obnactu 0<x<y<4.

5. Berancnure uHTerpan [f, (x — y)dxdy, ecim 061acTh (P) orpaHndeHa muHusME: Y = 0,y =
X2, X = 2.

6. Borumcinre IBOWHON HHTErpan [f, ylnxdxdy, €cid OOIacTb WHTEIPUPOBAHUS (P)
OrpaHUYEHa JUHUSAMHU Xy=1, y = Vx, X = 2.

7. BurauciuTe HHTErpan [ff,, s, T/ie 06mactb (V) orpaHMueHa NOBEPXHOCTAMH x + +

z=1,x=0,y=0.
2 X
8. Beruncnure uHTerpan fol fox foyxzyzdzdydx.



9. Pemute nuddepenunanbubie ypaBHEHUS:

a) y’:ly dx + yxdy = 0,

y
0) xy' +xex —y = 0,y(e) = 0;
x+1 N
B) mdx + yxdy = 0,
F) ydx + (2,/xy — x)dy = 0,
n)y" —2y" -y +2y=0.

IIpumepHas TeMaTuka pedeparon
[IpumeHeHne KOMOMHATOPUKY MPU BHIYUCIEHUU AUCKPETHBIX MATEMAaTUYECKUX CTPYKTYP.
[Ipumenenue rpaoB U ceTel MpHU pelIeHUH 3a1a4 IUIAaHUPOBAHUS.
BexropHoe npounsBeeHnuEe BEKTOPOB U €r0 NMPUII0KECHUS.
CMmelianHoe MPOU3BEACHUE BEKTOPOB U €r0 MPUII0KECHHUS.
[IpunoxxeHne BEKTOPHOM anreOppl K peHIeHUIO 3a]1a4 3JIEMEHTApPHON T€OMETPUH.
N3ydenne KpuBbIX 2-TO MOPSAIKA IO UX KAHOHUYECKUM YPaBHEHUSM.
[ToBepxHOCTH BpallleHUsl.
AddunHBIC U eBKIUIOBH MHOTOMEPHBIE TIPOCTPAHCTBA.
DnemMeHThI c(hepuuecKoil reOMETpHUH.
. IonsipHasa cucrema KOOpAUHAT.
. Hunuaapuueckas u chepudeckas CUCTEMBI KOOPIUHAT.
12. CJIAY c xoMIieKCHBIME KO3 DUITIEHTaMHU.
13. Yucnennsie metoanl pemenus CJIAY.
14. [IlunuHapudeCcKue MOBEPXHOCTH.
15. Konnueckue noBepxHOCTH.
16. MeTo ceueHuH.
17. JInneryaTble MOBEPXHOCTH.

CoNoGOrwNE

el
— O

[IpomexxyTouHass arrectanus OOYYalOIIMXCS OCYIIECTBIsETCS B (opMe 3auera,

3a4cTa C OI.[GHKOﬁ C UCIIOJIB30BAHNCM CJICAYIOIINX OLCHOYHBLIX MAaTCPHAJIOB:

NoakowdpE

8.
9.

Bomnpocs! k 3auety no aareope

(1 cemecTp, ouHas popMa 00y4eHUs1)
MHokecTBa U onepanu Haja HUMU. Jluarpammsl Dinepa-BenHa.
OCHOBHBIE YMCIIOBBIE MHOXECTBA.
bunapusie OTHOLIEHMUS.
OTHo1IEeHNE YKBUBAJICHTHOCTH.
AnreGpanueckue oneparmm.
[Tonstue anrebpanveckoit cucreMbl. CUcTeMa IeHCTBUTEIBHBIX YHCEIT.
Ilone xoMmiekcHbIX 4yucen. ['eomeTpudeckoe NPEACTABICHUE KOMIUIEKCHBIX 4YHCET U
omnepaluy HaJ HUMU.
Tpuronomerpuueckas popMa KOMIUIEKCHOTO YUCIA.
KopHu 13 KOMIUIEKCHBIX YHCEIL.

10. ITonsiTre Matpuubl. Bunibl maTpuil.
11. Onepauuu Hag MaTpULlaMU, UX CBOMCTBA.
12. OGpaTtumbie MaTPUIIBI. DIEMEHTAPHBIC MATPHUIIBL. Y CIIOBHSI OOPATUMOCTH MATPHIIBI.
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13. Bolunciienne oOpaTHOM MaTpHIIbL.

14. 3anuch U pelIeHne CUCTEMBI N JIMHEWHBIX YPaBHEHUH ¢ N IEpeMEHHBIMU B MaTpu4yHOU hopme.

15. Panr matpunpl. bazucHeiit Munop. Teopema o 6a3ucHOM MUHOPE.

16. DneMeHTapHbIE TPEOOPA3OBAHUS U PAHT MATPHULIBI.

17. I'pynna noactaHoBoK. YeTHOCTH M 3HAK MOJICTAaHOBKHU.

18. Onpenenurens KBaApaTHOW MaTpulibl. OCHOBHBIE CBOMCTBA OMPEACITUTENECH.

19. MuHoOpHI 1 anredpanyeckue T0NoJIHEeHHN. Paznoxenne onpeaenuTeisi o CTPOKE WU CTONIOILY.

20. ITonsitue CJIAY. PaBuocunbabie CJIAY. @opwmel 3amucu CIIAY.

21. Pemenue CJIAY no ¢popmymnam Kpamepa u MeTogoM oOpaTHOM MaTPHIIHIL.

22. DnemenTapHbie ipeodpazoBanus CJIY. Paspemennsie CJIY.

23. Cucrema JHMHEWHBIX OJHOPOJHBIX YPAaBHEHH, YCJIOBHUS CYIIECTBOBAHUS HETPUBHATBHBIX
pemenuid. [Tpoctpanctso pemennii CJIAY u ero 6asuc.

24. HeomHOpOIHAs cCTEMA JTMHEHHBIX YpaBHEeHHH. JInHeliHOe MHOT0OOpasue penieHuH.

25. Teopema Kponekepa — Kanemn.

26. 3agaum, NTPUBOIAIINE K CUCTEMAM JIMHEWHBIX YPAaBHEHUN U HEPABEHCTB.

Bonpocs! K 3a4eTy ¢ OLEHKOM 10 MATEMATHYECKOMY AHAJIU3Y
(2 cemecTp, ouHas popma 00yUeHUs)

1. MmuoxectBo R neifctButenbHbIx uncen. M300paxeHue AEUCTBUTENBHBIX YHCEN Ha
psAMOM. Monysb A€MCTBUTEIBHOIO YNCIA.

2. OrpaHWYeHHBIE 1 HEOTPAHUYCHHBIE MHOKECTBA. UMCIIOBBIE IPOMEKYTKH.

3. O®ynkuuu u ux obmme cpoiictBa. ['padux ¢dynkumu. CrocoObl 3amaHust (GyHKIUH.
O6patnas ¢pynkuus. CrnoxxHast QyHKIHS.

4. JleiictBurenbHas (QyHKIMS JEHCTBUTENbHON MepeMeHHOH. OCHOBHBIE AJIEMEHTapHbIE
¢byukuu u ux rpapuku. Yucnossle nocienoBaTensHocTH. [loanocnenoBareabHOCTH.

5. TlonAaTue npezaena nMociaeI0BaTeIbHOCTH U Ipeiena QyHKIUH.

6. Ilpexen oTHOWmIEHWS CHHyCa K apryMEHTY, CTPEMAIIEMYCsS K HYJ0. EITWHCTBEHHOCTD
npenena.

7. Ilpenen cyMMBbl, IPOU3BEACHHS U YACTHOTO.

8. Ilpenen cnoxHoii pyukiuu. [IpeaenbHbIi mepexo/ B HEpaBeHCTBAX.

9. OJHOCTOpPOHHUE MPENEbI.

10. beckoHeyHO Manbie (PYHKIIMH U UX CPAaBHEHUE.

11. Cas3b Mexay GyHKIUEH, e€ mpeaesioM 1 0ECKOHEYHO MaJoi.

12. CpaBHeHue 6eckoHeuHO MalbIX pyHKIMHA. beckoHeuno Oonbiine GyHKIUU.

13. HenpepoiBHOCTh MHOXecTBa R. BepxHsis M HUXKHSAS TpaHM YUCIOBOIO MHOXKECTBA.
IIpenen MOHOTOHHOM MOCIEA0BATEIBHOCTH.

14. Yucno e u cBA3aHHBIE C HUM TIPE/ICIIbI.

15. Teopema bonsiiano-Beiiepitpacca.

16. HenpepsiBHOCTh (yHKIIMM B Touke. HempepblBHOCTH (PyHKUIMH B HHTEpBaJe U Ha
OTpE3Ke.

17. HenpepbIBHOCTh CyMMBI, IPOU3BECHHS U YacTHOTO. [lepexon k mpeneny moj 3HaKOM
HENPepBIBHOM (pyHKIINH.

18. OnmHOCTOPOHHSSI HETPEPHIBHOCTh. TOYKM pa3pbiBa (QYHKIUMH U UX KIacCU(pUKALUSL.
Teopema o MpOMeKYTOUHBIX 3HAUEHUSX HENPEPBHIBHOM (PyHKINH.

19. Muddepenmupyemocts Pynkiuu. [IponsBoanas u quddepeniuan, ux reoMeTpudecKuil
Y MEXaHUYECKUHI CMBICII.

20. HenpepoiBHOCT AU epeHipyemMoit GyHKIHH.
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21.
22.
23.
24.

JuddepennpoBanre CyMMbl, TPOU3BEIEHUS U YACTHOTO.

[TpousBoanas u nuddepeniman ciuoxuoi pyakuu. [IponsBoaHas obpaTHol GyHKIHH.
[Ipon3BoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIMH.

[IpousBoanbie n quddepeHnuansl BHICHIMX MOPSAKOB. MeXaHUYeCKUid CMBICH BTOPOI

IIPOU3BOIHOM.

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

HuddepeHipoBanre HESBHBIX U MTapaMEeTPUUYECKU 3aIaHHBIX (QDYHKIIHMA.
Jlorapudmuueckoe auddepeHirpoBanme.

KacarenpHas 1 HOpMasib K KpUBOM.

Teopemsbl Poss, Jlarpanxka, Komu.

[IpaBuna Jlonurans.

[Ipu3Haku MOCTOSTHCTBA, BO3pACTaHUS U YObIBaHUS (PYHKIIUU B TOUKE U HA TPOMEXKYTKE.

MakcumyM 1 MUHUMYM (yHKIHU. HaxoxxieHne HanOoIbIIuX M HAMMEHbBIINX 3HAYEHUN (PYHKIIUU
Ha OTpE3KeE.

31.
32.

Boinmykiocts rpaduka ¢pynkuuu. Touku neperuba.
AcumnroTsl. [Ipumenenune nudpepeHnnanbHOro HCYUCIEHNS K TOCTPOEHUIO IPaPUKOB

hyHKIU.
33.IlepBooOpa3Has GyHKIHS U HEOMPEIeTCHHBIN HHTErPall.
34. OcHOBHBIE CBOWMCTBA HEONPEICIICHHOT'O HHTErpaia.
35. TabiHira OCHOBHBIX HHTETPAJIOB.
36. aTerpupoBaHme Mo ICTaHOBKOW. BaxkHelne moacTaHOBKH.
37. UaTerpupoBaHue 1O YaCTSM.
38. Bakneiimme TUIBI HHTETPAIOB, BEIYUCIIIEMbIE METOJOM HHTETPUPOBAHUS 110 YaCTSIM.
39. nTerpupoBanme palliOHAIBHBIX IPOOCH.
40. aTerpupoBanre MpOCTEHIIINX UPPAIMOHAIBHBIX (DYHKITHIA.
41. VIaterpupoBaHue NpOCTEHIINX TPAHCUEHAEHTHBIX QYHKIUH.
42.TlousaTue onpee€HHOro HHTEerpaa.
43.YcnoBusi CyIeCTBOBAHUS OTMPEEIICHHOTO HHTETpaa.
44, CpoiicTBa ompeIeIEHHOT0 UHTETpaa.
45. Teopema o cpeTHEM 3HAUCHHH.
46. VaTerpalt ¢ nepeMEeHHBIM BEPXHUM IPEICTIOM.
47. Dopmyna Herorona-Jleitoaua.
48. VaTerpupoBaHue 3aMEHOM EPEMEHHOI B ONpeeIEHHOM UHTErpale.
49. VInTerpupoBaHue MO YacTsIM B ONpeAesIEHHOM UHTErpalie.
50. ITnomaas KpUBOJWHEWHON TpameInH.
51. Tlnomaas KpUBOIMHEHMHOTO CEKTOPA.
52. JInvHa 1yru KpuBOM.
53. O0BEM Tena BpalieHus.
54. HecoGcTBeHHBIC HHTETPaBI ¢ OeckoHeuHbIME nipezenamu (I pomna).
55. HecobOcTBeHHBIE MHTETPAlbI OT HeorpaHuueHHbIX GyHkui (11 pona).

bR

Bonpocsl k 3a4eTy o reoMmeTpuu
(3 cemecTp, ouHas popma 00yUeHUsI)
BekTopbl: OCHOBHBIE OHATHS.
JInHerHble onepalnuy HaJl BEKTOPAMHU.
JInHerHas 3aBUCUMOCTh BEKTOPOB.
CBoiicTBa JIMHENHO 3aBUCUMBIX U HE3aBUCUMBIX CUCTEM BEKTOPOB.
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17.
18.
19.
20.
21.
22.
23.

24,

25.
26.
217.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

BekTopHoe npoctpancTBO. [IpuMepsl BEKTOPHBIX HOAIPOCTPAHCTB.

ba3uc BekTopHOro npocrpanctsa. TeopeMa o pa3nokeHUU BEKTOpa B IPOCTPAHCTBE 1O
TpEeM HEKOMILIAHAPHBIM BEKTOPAM.

KoopaunaTel BekTOpa B 3aJaHHOM 0a3uce, UX CBOMCTBA.

CkansipHO€ pOU3BEIEHUE BEKTOPOB, €r0 CBOMCTBA.

JltnHa BEKTOpa, yrojl MeX,ly BEKTOpaMH B OPTOHOPMUPOBAHHOM Oa3uce.

. AppuHHas cuctema KOOpAUHAT Ha II0CKOCTU. KoopAHATHI TOUKH.

. Jlenenue oTpe3ka B JaHHOM OTHOLIECHHH.

. IIpsimoyronbHas AeKkapToBa CUCTEMa KOOpAUHAT. PaccTosiHue MEXly ABYMSI TOUKaMHU.
. IIpeoOpazoBanne ahGUHHON CHCTEMBI KOOPUHAT.

. YTOJ MEXAYy BEKTOPAMHU HAa OPUEHTHUPOBAHHOW INTIOCKOCTH.

. Paznuunblie criocoObl 3aJ1aHus PSMOM.

. Ob1ee ypaBHeHue npsimoii. ['eomeTpuueckuii cMbIci K03()PUIIMEHTOB MPU TEKYIIUX

KOOpAMHATaX B OOIIEM ypaBHEHUHU MIPSIMOH.

B3anmHoe pacrionokeHne IByX NPSIMbIX Ha MIOCKOCTH.

PaccrosiHue oT TOUKHM 10 HPSIMOM.

VYron Mexay IByMs IPSIMBIMHU.

DILTUTIC, €T0 KAHOHWYECKOE YPAaBHEHUE U CBOMCTBA.

['unepOona, ee KAHOHUYECKOE ypaBHEHUE U CBOMCTBA.

[Tapabomna, ee KaHOHUYECKOE YpaBHEHHE U CBOWCTBA.

OO6miee ypaBHEHHE JIMHUM BTOPOTO MOPSIKA U MPUBEICHUE €T0 K KAHOHUYECKOMY
BULY.

Addunnas cucrema KOOpIUHAT B IPOCTPAHCTBE. Y CJIOBHE KOMIUIAHAPHOCTHU 3-€X
BEKTOPOB.

CwmemranHoe npousBeeHue BeKTopoB. O0BeM TeTpa’pa.

BektopHoe npousBenenue BekTopoB. [lmomaae TpeyrojibHUKA.

Paznuunbie criocoObl 3a1aHUSI TNTIOCKOCTH.

O6miee ypaBHeHHE TUIOCKOCTH. ['eomeTpuieckuii cMbIca KOA(DPHUITUEHTOB B 0011IEM
YPaBHEHUH IIOCKOCTH.

B3anmHoe pacrionoxeHne IByX U TPEX INIOCKOCTEN.

PaccrosiHre OT TOUKM 0 INIOCKOCTU. YTOJI MEXIY IIIOCKOCTSIMU.

Paznuunbie criocoObl 3a1aHus IPSIMOM B TPOCTPAHCTRE.

B3anmHoe pacnionoxkeHne IByX NPSIMbIX B TPOCTPAHCTBE.

B3aumHoe pacrnionoxeHnne npsiMor U INIOCKOCTH.

Yros Mexay IBYyMs HPSIMBIMHU. YTOJI MEXAY IPSMON U IIIIOCKOCTBIO.
[ToBepxHocTH Bpamenus. L{luinaaprudeckre mnoOBEPXHOCTH.

Konnueckue nosepxnoctu. Konnueckne ceueHus.

DnAUncouna. DIUTUIICOU BpaleHUsI.

OHOTOMIOCTHBIN TUIIEPOOIONT.

JIBYMOJIOCTHBIHN runepooIou/I.

DmunTryecKkuii napadoouns.

['unepOonuyeckuii mapaboIounI.

Bonpockl K 3a4eTy ¢ OI[EHKOIi 110 MATEMATHYECKOMY aAHAJIU3Y
(4 cemecTp, ouHast popma 00yUeHUsI)
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1. JletictBuTenpHass (QyHKUMSA ABYX NCHCTBUTENBHBIX NEPEMEHHBIX KaK (PYHKIHS TOUYKH
npoctpancTtBa R?. I'paduk GyHKIMYU ABYX NEPEMEHHBIX, JIMHUK YPOBHSL.
[Tpenen pyHKIMY HECKONBKUX NEPEMEHHBIX, IOBTOPHBIE MPEAETIBI.
HenpepbIBHOCTh (PYHKIIMM HECKOJIBKUX EPEMEHHBIX.
YactHble Npon3BOAHbIE (DYHKIIMHU HECKOJIBKUX MEPEMEHHBIX.
Huddepenmupyemocts u nuddeperiman GyHKIIMH HECKOIBKUX TEPEMECHHBIX.
HoctaTounoe ycinoBue nuddepeHupyeMoCTH.
YactHble Ipou3BOAHbIE U AU(depeHIIalIbl BBICUINX TOPSAAKOB. PaBEHCTBO CMEIIaHHBIX
IIPOU3BO/IHBIX.
8. Juddepenmporanue ca0xHOU QyHKITHN.
9. IlpousBoanas mo HampasieHHIO. [ pagneHt.
10. KacarenpHast mockocTh. l'eomerpuueckuit cmbicha nupdepeHnnana QyHKIUA IBYX
IIEPEMEHHBIX.
11. Teopema o cymiecTBOBaHUH U AU HEepEeHIIUPYEMOCTH HESIBHOU (DYHKITUU.
12. Beruuciienue 9acTHBIX MPOU3BOJHBIX HESBHO 33JaHHBIX (DyHKITHIA.
13.Onpenenenre MakcuMymMa ¥ MHUHUMYyMa (QYHKIOUM HECKOJIBKMX I€PEMEHHBIX.
HeoOxoaumble ycinoBus S3KCTpeMyMa.
14. loctaTouHble yCIOBHSI MAaKCUMyMa U MUHUMYMa JJ11 QYHKIIUU JBYX MI€PEMEHHBIX.
15. Haxoxaenue HauOoOIbIIEro 1 HAaNMEHBIIIET0 3HAUEHUHN.
16. ITonsaTre NTBOMHOTO HHTETpAA.
17.T'eomeTrpuueckuil 1 pU3NYECKUil CMBICIBI JBOMHOTO UHTETPAJIA.
18. OcHOBHBIC CBOWCTBA JBOMHOTO HHTETpAIa.
19. Beiuucienue 1BOMHOIO HHTETpajia B IEKapTOBBIX KOOPAUHATAX.
20. BeruucieHue ABOMHOTO HHTETpajia B MOJISIPHBIX KOOPIWHATAX.
21.TlonsiTue TpoOitHOrO HHTErpana. BeluuciaeHue TPOMHOrO HWHTErpaiga B JIEKAPTOBBIX
KOOpJMHaTaXx.
22. Bpruncnenue o0bEMOB Tel.
23. BerunciieHue miomnaaei riagkux moBepXHOCTEH.
24. KpuBOJIMHEHHBIA HHTErpal U €r0 OCHOBHBIE CBOMCTBA.
25. BeiunciieHne KpUBOJIMHEHHBIX HHTETPAJIOB.
26. 3agauu, npuBoAIINE K JU(PPEpEeHIUATBHBIM YPABHEHUSM.
27. OcHOBHBIE TIOHATUS Teopun AU epeHIHalbHbIX ypaBHeHu. Ob1iee, yacTHOe U ocoboe
pELIeHHUS.
28. YpaBHEHUS C pa3ACISIIOIIMMUCS IEPEMEHHBIMU.
29. Opnopoausie quddepeHnanbHble ypaBHEHUS IEPBOTO MOPSAIKA.
30. Pemenue IMHEMHBIX ypaBHEHUN ITEpBOro nopsaka merogom M. beprymm.
31. PemieHne JNMHEHHBIX YypaBHEHW IepBOro mnopsjaka meroaoM Jlarpanxka (MeroaoM
Bapualy NPOU3BOIbHON MOCTOSHHON ).
32. YpaBuenue S. bepuynnu.
33. YpaBHeHue B NOJIHBIX AU depeHInanax.
34. YpaBHEHHUS, HE PA3PEIICHHBIE OTHOCUTEIBHO IIPOU3BOAHOMN.
35. YpaBHeHUs, TOMyCKalOIIMe TOHUKEHUE MOPSIAKA.
36. CtpykTypa oOlIero peieHus JMHEMHOr0 OJJHOPOTHOTO YpaBHEHUSI BTOPOTO MOPSIKA.
37. HTerpupoBaHue JIMHEHHOTO OJTHOPOJHOTO YPABHEHHUS BTOPOTO MOPSAJKA C MOCTOSIHHBIMU
KO3 PUIEeHTaMHU.
38. JIuHeiiHble OJJTHOPOIHBIE YPABHEHUS #1-TO MOPSIKA C TOCTOSHHBIMU KO3(PPUITUEHTAMU U UX
WHTErpUPOBaHHUE.

No koD
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39. Merox Bapuanuy Mpou3BOIbHBIX TOCTOSHHBIX.

40. MarerpupoBaHue JIMHEHHBIX HEOAHOPOAHBIX YPaBHCHUN BTOPOrO IOPSAKAa U IIPABOU
YacThIO BUIA f(x) = B,(x) - e®.

41. VlaTerpupoBaHue JIMHEHMHBIX HEOAHOPOAHBIX YPAaBHEHUM BTOPOIrO IOPSAKA WU IPABOU
YaCThIO BUOA f(x) = e™ - (B,(x) - cosfx + Q,,(x) - sinfx).

42. CucteMbl TUHEHHBIX TU(PEepeHInaIbHbIX YPAaBHEHUH ¢ TOCTOSIHHBIMU KO3 (QUIIUEHTAMU.

43. IlonsiTe 00 ypaBHEHUSX C YACTHBIMU ITPOU3BOIHBIMU IIEPBOIO MOPSIKA.

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJIUMOM JJISI OCBOEHMS
JUCHUATIIMHBI

4.1. OcHOoBHasI JJUTEpaTypa
1. ®uwmunmos, C. Y. MartemaTrka: Kypc JCKIMi 10 BBICIICH MaTeMaTHKe : yueOHOoe mocobue :
[16+] / C. U. ®ununnos ; MTHCTUTYT SKOHOMUKH, yrnpaBiieHus u npasa (T. Kazans). — Kazansp :
[Toznanue (Muctutryr OVII), 2014. — 188 c. : un. — Pexxum pgocryma: mo MOJMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=364164 (nara oGpamenus: 02.08.2022). —
bubnuorp. B kH. — TeKCT : 3JIeKTPOHHBIN.

2. Maremaruka: MpakTUKyM : ydeOHOe mocobue : [16+] / MUHHCTEPCTBO HAyKH M BBICIIETO
oOpazoBanusi Poccuiickoit @enepanuu, Ceepo-KaBkasckuii QenepanbHbIi YHUBEPCUTET. —
Crasponons : CeBepo-Kaskasckuii @enepanbhubiil yausepcuretr (CKOY), 2018. — 284 c. : wi. —
Pexxum JOCTYyTIa: o MOATHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=563149 (nara oOpamenus: 02.08.2022).
bubauorp. B kH. — TeKCT : 37I€KTPOHHBIN.

4.2. lonoHUTEILHAS JIUTEpaTypa
1. ®omunsix, E. . MaTtematuka: npaktukym : yuyebnoe nocobue / E. . ®omunbix. — MUHCK :
PHUIIO, 2017. - 440 C. - Pexxum JoCTyma: 1o MOJIITUCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=487914 (nara oGpamenus: 02.08.2022). —
bubmuorp.: ¢. 320. — ISBN 978-985-503-702-7. — TekcT : 3IeKTPOHHBIN.

2. Caxapoma, JI. B. Marematuka : yueOnuk : [16+] / JI. B. CaxapoBa ; PocroBckuii
rocyapcTBeHHbIl sxoHOMUueckuid yHuBepcuteT (PMHX). — PocroB-na-/lony : M3parenbcko-
nonurpaduaeckuiit komruieke PI'DY (PUHX), 2017. — 116 ¢. — Pesxxum moctymna: o momucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=567421 (nara oGpamienus: 02.08.2022). —
bubauorp. B kH. — ISBN 978-5-7972-2361-0. — TekcT : 371€KTPOHHBIH.

V. HEPEYEHb PECYPCOB HH®OPMALMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETH «<MHTEPHET», HEOBXOJUMBIX
JJIA OCBOEHUA TN CIIUITJINHBI

Ne Ccbuika Ha
. HaumenoBanue pa3padoTku B
i HHopMalMOHHBIH N JocTynHocTh
3JIEKTPOHHOM opme
pecypc¢
1. Matemaruueckoe oOpa3oBaHue:
htp://mathedu.ru pas y
npoiioe U Hactosuiee (caiit ¢ Ob, | CBoOoAHbIM qOCTYII.
BKJIIOYAIOIIEH  JOPEBOJIOIMOHHBIE
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WCTOYHUKH, JINTEPATYPY COBETCKOTO
1epro/ia)

http://www.iprbookshop.ru/

DNeKTPOHHO-ONOIMOTeYHAs
cuctema (3bC)

Perucrpanus yepes
000 YHUBEPCUTETCKUI
KoMIibroTep. B
naJbHEUIIEM
VHIUBUYaJIbHBIN
HEOTPaHUYEHHBIN J0CTYI
13 1000# TOYKH, B
KOTOPOU UMEETCS TOCTYII
K cetu MHTEpHET

http://www. exponenta.ru

OO6pa3oBaTeIbHBIN MaTEMaTHYECKUIT
caut

CBOOOAHBIN TOCTYII

http://www. matclub.ru

OO6pa3zoBaTeIbHBIN MaTEMaTHIECKUI
caut

CBOOOAHBIN TOCTYII

http://www.fismat.ru

OO0pazoBaTenbHbIN MAaTEeMaTUYECKUI
caut

CBOOOIHBII JOCTYyT

http://www.mathnet.ru

OO0pazoBaTenbHbIN MAaTeMaTUYECKUI
caut

CBOOOIHBII JOCTYT

http://www.krugosvet.ru

DNeKTPOHHAs SHIMKIONENS, B
KOTOPOH Mpe/ICTaBIeH MaTepual 1o
OCHOBHBIM MaTEMaTUYCCKHM
TEPMHHAM, a TAKKE
ouorpaduyeckue JaHHbIE 00
M3BECTHBIX MaTEMATHKaX.

CBOOOIHBII JOCTYT

http://vilenin.narod.ru/M
m/Books/Books.htm

MaremaTtnueckast OnOIHOTEKA,
MIOCTOSIHHO MOTOJHAEMOE coOpaHue
YHUBEPCUTETCKUX YICOHUKOB,
HCCIIEA0BAHUH 110
MaTeMaTHYeCKOMY aHaJH3y,
anreope, nuddepeHnnanbHOMN
T€OMETPHH U TOMOJIOTHH,

Qg depeHIranbHbIM YpaBHEHHSIM,
MaTeMaTu4ecKon (pu3mke.

Heorpannuennslii foctyn

http://ilib.mccme.ru

Ob ¢ KHUTraMH 110 MaTEeMaTHKE.

CB0OOHBIN AOCTYI.

V1. COBPEMEHHBIE [TIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX

N MTHOOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

KOMIIBIOTEP.
DNeKTpOHHO-OUOIHOTeUHAS B nanpuelimem
o cucrema (ObC IIPEAO0CTABIIAETCA
http://www.biblioclub.ru ( ) pex .
VYHuBepcurerckas OnbnuoTexa HEOTPaHWYEHHBIN
OHJIalH WHJUBUyaJIbHBIA TOCTYII

Perucrpanus yepes
0001 YHUBEPCUTETCKUN

13 TF000H TOYKH, B
KOTOpOM MMeEeTCs TOCTYII
K cetu MHTEpHET
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Poccuiickuit uHGoOpMaIIMOHHBII
opTa B 00JaCTH HAYKH,
TEXHOJIOTUH, METUIIMHBI 1
o0paszoBaHus

Maremarnueckoe 00pa3oBaHue:
3. | http://mathedu.ru 00IIeI0CTYITHAS 3JIEKTPOHHAS 3) CBoOomHBIH AOCTYII
o6ubnmoreka

2. | www.elibrary.ru CBOOOIHBII JOCTYT

VIl. JIMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSIEMOE
INPOIT'PAMMHOE OBECIIEYEHHE
[Ipy peanuzanuu y4yeOHOW IUCHUIUIMHBI NPUMEHSETCS CIEAYIOIlee JIMIIEH3UMOHHOE U
CBO60,Z[HO PacCIIpoCTpaHAaACMOC IIPOTrpaMMHOC 06ecnequI/Ie:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.

ViIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEJACTBA OBYYEHMUS,
HEOBXO/UMBIE J1J151 OCYHECTBJIEHUSA OBPA30BATEJIBHOI'O
MNPOLHECCA IO JUCHUITJIMHE

VYyebHble  3aHATHS ~ TPOBOJATCA B AyJIUTOPUSIX,  YKOMIUIEKTOBAaHHBIX
CHEeIUaIN3UpOBaHHON MeOeNblo, B TOM YHCIE CTAallMOHAPHBIMU WM TEPEHOCHBIMU
TEXHUYECKUMU CPeICTBaMU 00y4deHHUs (IIPOCKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

CamocrosiTenbHasi paboTa MPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOM
TEXHUKON ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTu «IHTepHeT» U o0ecreyeHueM JT0CTyIa
B DJICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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