EJIELIKUN TOCYJAPCTBEHHBIN YHUBEPCUTET um. M.A. BYHUHA

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

b1.B.01.18./1B.01.02 Pemienne HeCTAHAAPTHBIX MATEMATHYECKHUX 3a/1a4

Hanpasiaenne noarorosku: 01.03.02 Ilpuxinannas MmaTemaTuka u H”HGOpMaTHUKa
HanpasienHocts (mpopuib): KomnbroTepHoe MoIeIMpOBaHUE SJKOHOMUYECKHX MPOLIECCOB

KBanndukauus (cTenenn): oaxanasp
®opma 00yueHUs: ouHas

I/IHCTI/ITYT: MaTEMAaTHKH, €CCTCCTBO3HAHUA U TCXHUKU
Ka([)ez{pa: MAaTCMAaTUKU U MCTOAUKU €€ ITPCITIOJaBaHNA

ouHas ¢opma 0YHO-3204HAasi 3a04yHas popma
¢opma

Kype 1

Cemectp/TpmMectp 1

Jlexnun -

JlabopaTopHble 3aHATHUS -

IIpakTnyeckue (ceMMHAPCKUE) 3aHATHS 36

KoncynbTanun -

®opma(bl) MPOMEKYTOYHOM ATTECTALUN 3aver - 0,2

KonTtpoJas -

HNuble popmbl padoThl -

CamocrosiTesibHas padoTa 71,8

Bcero yacos: 108
TpynoemkocTs: 3 3a4eTHbIC eIMHULIBI.

Pa3pabotuuk paboueil nporpaMmsl:
KaHM/IaT MeJarOrMyecKuX HayK, JOLEHT

H.B. Yepnoycosa




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab u3ydyeHuss QIMCUMINVIMHBI: CUCTEMaTH3alMs, 0000IIEHNE U TTOBTOPEHUE OC-
HOBHBIX MOHATUN MIKOJBHOTO Kypca MaTeMaTHKH, a TaKKe 3HAKOMCTBO C METOJaMH pe-
[IEHUs] HECTaHAAPTHBIX MAaTeMAaTHYECKUX 3a/1ad, U KaK CJEJICTBHUE, MOBBIIICHUE YPOBHS
MaTEMaTUYECKON KyIbTYpPHI.

3agauyu u3yyeHusl TUCHUILIMHBI. (OPMUPOBAHUE U Pa3BUTHE CIOCOOHOCTEH HcC-
[I0JIb30BaHUsl OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX JUCIHUIUIMH B MPO(eCcCHOHATBHOM
JESTENIbHOCTH, IPUMEHEHUE METO/I0B MAaTEMATUYECKOTO aHaIN3a U MOJEIMPOBAHUS, TEO-
PETUUECKOT0 ¥ 3KCIEPUMEHTAIBHOTO UCCIIE0BAHUS.

Mecto qucuunmiaunsl B ctpykrype OIIOII: peanusyercs B pamkax yactu, GopMu-

pyeMoil yuacTHUKaMH 00pa3oBaTeIbHbIX OTHOIIEHUM, O10Kka b1. J{ucuumiunas (MOgyn).

HJIaHI/IpyeMl)Ie PE3YJIbTATHI oﬁyquml N0 JUCIHUIIJIUHE

Kon Ilnannpyemblie pe3yJbTaThbl 00y4e-
NHpukaTopsbl 10CTHAKEHU KOMIIETeHIMHU
KOMIICTECHIIMH HMA 110 JUCHHUIVINHE
YK-1 3HaTh: 3Haer:
- METO/bI NTOMCKa UH(POpMALUU U pabOThl C | TEPMUHBI M IOHSTHS CHCTEMHOI'O

HEW;
- CYIIIHOCTh CUCTEMHOT'O MOAXO0/a.

M0/IX0/1a, OPUEHTUPYETCS B OCHOBHBIX
TEOPETUYECKUX 3aKOHOMEPHOCTSIX,
METO/IaX MPUMEHUTEIBLHO K Tpodec-
CHOHAJIbHOM JIeATSIIHHOCTH

YMmeThb:

- aHaJ'II/ISI/IpOBaTI: 3az[aqy, BBIACJISATE DTAllbl
€€ pelIeHus, OCYIIECTBIATh ACUCTBUS 1O
pelIeHUIO;

- HAXOJUTh Pa3JINYHbIC BAPUAHTHI PEIICHUS
3aJa4u, OLICHUBATh HUX HpGI/IMYHICCTBa nu
PHUCKH.

Ymeer:

BBIITOJIHATHE ITOUCK pGHIGHI/If{ 3a1a4u.
BBIICIATH OJTalbl pELICHUs, OCYy-
IIECCTBIIATH I[GI\/'ICTBI/ISI 10 pemeHmo;

HAaXOJUTh paIlMOHATbHBIE CIOCOOBI
peleHus 3a1a4

Baagern:

- HaBbIKAMHM OLICHUBAHUSA NPAKTUYECKUX
HOCHGHCTBI/Iﬁ BO3MOXHBIX BapI/IaHTOB
pelieHus 3a1a4u;

- HaABBIKaAMHU FpaMOTHOFO, JJOTMYHOT O, ap-
TYMEHTUPOBAHHOTO dbopMynupoBaHUs
COOCTBEHHBIX CYXJIEHUH U OLIEHOK.

Bananeer:

HaBBIKAMHM OIICHUBAHUS PE3YyJbTATOB
pelIeHns 3a1a4u;

HaBBIKAMHM apTyMEHTHUPOBAHHOTO, JIO-
THYHOTO (HOPMYJIHPOBAHUS CYKIe-
HMUIA.

1. COAEP’KAHUE N OB BEM JUCIHUIIJINHbI
€ YKa3aHHueM KOJIH4YeCTBA YAaCOB, BbIICJEHHBIX HA KOHTAKTHYI0 padoTy 00y4aromuxcst
¢ mpemnoaasartesieM (10 BUIAM Y4eOHBIX 3aHATHI) U HA CAMOCTOSITEJIbHYIO padoTy

Ounas popMma 00yueHust

Ne AyautopHble 3aHATHS | Cawm.
u/n HanmeHoBaHMe pa3eioB U TeM Bcero K o3 1B pab.
Paznen 1. «Qaementsl apudmeruxku. Ilociaenosa- 5 2 3
TeJbHOCTH H NPOIPECCHn»




Tema 1. «JleiictButensHble uncna. M3o0paxkeHnue

1. | neicTBUTENBHBIX YKCEN Ha YyuciaeHHou ocu. Hepa- 2 1 1
BEHCTBa»
2. | Tema 2. « I[Iporpeccun» 3 1 2
Pa3nen 2. « MeToa MaTeMaTH4YeCKOH MHIYKIIUN) 4 2 2
Tema 3. IlpumeHeHue MeToAa MaTeMaTHYECKOM
UHAYKIUU K JI0Ka3aTeJIbCTBY TOXAECTB, (HOpMyIl
3. | CyMMBI K pelIeHHUI0 33aJ1a4 Ha JeIMMOCTh. Jlokasa- 4 2 2
TEIbCTBO HEPABEHCTB C MOMOIIbIO METOJla MaTe-
MaTHYE€CKOM MHIYKIUU
Pa3nen 3. «dneMeHTapHbIe PYyHKIMI» 7 2 5
Tema 4. Ilonstue ¢ynkuun. ['paduk dyHKIHIH.
4. | CpoiictBa dyHkuuii. Cxema uccienoBanus QyHK-
1007078
3 1 2
Tema 5. Dnemenrapubie ¢yHKUHU. JIpoOHO-
5. | paunonaneubie ¢(yHkuuu. IIpeoOpasoBanusi rpa-
¢uKoB QyHKIUI.
6 Tema 6. Komnoszunus pynkuuit. [lonstue odpat- 4 1 3
" | HOMl pyHKIMH
Pasnen 4. « AuredOpanyeckue Bbipaxkenusi. CteneHm» 9 3 6
v Tema 7. UncnoBele BBIPaKEHHUS M BBIPAXKECHUS C
" | nepeMenHbIMU. JleHiCTBHSI ¢ MHOTOUJICHAMH. 3 1 2
8. | Tema 8. ToxnecTa.

9. | Tema 9. Crenenp yncna u ee CBONCTBA. 3 1 2
10. | Tema 10. Jlorapudmsl u ux cBoiicTBa 3 1 2
Pa3nea 5. « Anredpanyeckue Boipaxenus. Ctenenmn» 45 15 30

11 Tema 11. OcHOBHBIE TIOHATHUS U ONPEIEICHUS TE€O-
" | puu ypaBHEHH.

3 1 2

12 Tema 12. VYpaBHeHus1, conepxkalire MepeMeHHYIO
" | Mo 3HaKOM MOAYJIS.

13 Tema 13. UppauuonanbHble ypaBHEHUS U METO/bI 3 1 9
" | UX pelIeHus.

14 Tema 14. Tloka3arenvHble ypaBHeHus. Jlorapud- 3 1 9
" | MUYeCKHE ypaBHEHHUS.

15 Tema 15. IlpocTeiimime ypaBHEHHUs, COAECpKAIIUE 3 1 5
" | mapametp. MccrnenoBanue ypaBHEHHIA.

16. | Tema 16. YpaBHeHUs ¢ ABYMS IEPEMEHHBIMHU. 3 1 2

17 Tema 17. Cucremsl ypaBHEHHMH € HECKOJIbKHMH 3 1 2
" | HIEpEMEHHBIMH.

18 Tema 18. TexcroBBIE 3aJayd HAa COCTaBJIEHUE 3 1 5
" | ypaBHEHUH WIN CUCTEM YPaBHEHHH.

19. | Tema 19. HepaBeHcraa. 3 1 2

20 Tema 20. HepaBeHcTBa, conepiKaliye NEepeMeEH- 3 1 5
" | HyIO TIOJ1 3HAKOM a0COJIFOTHOM BEIMYWHBI.

21. | Tema 21. UppanoHaibHble HEpaBEHCTBA. 3 1 2




Tema 22. IlokazatenbHble HepaBeHcTBa. Jlora-

22. 3 1 2
pudMHIecKue HEPABEHCTBA.

23 Tema 23. Ilpocreiiline HepaBeHCTBA, COJIEpKAIlIHEC 3 1 2

" | mapametp. HccnenoBanme HepaBEeHCTB.

o4, Tema 24. KomOuHMpOBaHHBIE HepaBeHCTBa. Heko- 3 1 5
TOpbIE 3aMeuaTeIbHble HEPABEHCTBA.
Tema 25. CrucreMbl HEPAaBEHCTB € OHOM IEPEMEH-

25. | Ho#l. CHuCcTeMBbl HEPABCHCTB C HECKOJIBKHMH TEpe- 3 1 2
MEHHBIMHU.

2. Tema 26. TexkcToBbI€ 3a7auM, peHIa€MbIE C TTOMO- 3 1 2
b0 HEPABEHCTB

Pa3nes 6. «1eMeHTbl KOMOMHATOPHKH 12 4 8
Tema 27. KomObunaTtopusle 3anaun. [IpaBuia cym-

27. | MBI ¥ pousBecHu. [I[pUHIMT BKIIOYEHUH U UC- 3 1 2
KJIFOYEHUH.

28, Tewma 28. YnopsmoueHHsie BIOOpku. CoenHe- 3 1 5
HUSL.

29, Tewma 29. bunom Hetotona. [lonunomuanbHas 3 1 5
TeopeMa.

30. | Tema 30. BeposiTHOCTB. 3 1 /2

Pa3nen 7. «1eMeHTHI TPUTOHOMETPHI» 9 3 6

31 Tema 31. I;Ipeo6pa3OBaHHe TPUTOHOMETPUUECKUX 3 1 2
BBIPAKCHHI.

3 Tellaa 32. PemieHue TpUrOHOMETPUYECKHUX ypaBHE- 3 1 2
HUW HEPABEHCTB U MX CUCTEM.

33 Tema 33. OGparHble TPUTOHOMETPUUECKHE (PYHK- 3 1 2

" | muu 1 ux rpaduKy.

Pasnen 8. « DiieMeHTHI reoMeTpUN» 16,8 5 11,8

34. | Tema 34. 'eomeTpusi Ha MIOCKOCTH.

35 Tewma 35. ITono6ue ¢uryp Ha miockoctu. Brimcan- 3 1 2
HBIE U OMHCAHHBIE MHOTOYTOJbHUKH.

36. Tema 36. 'eomeTpruueckre NOCTPOEHUS Ha TJIOC- 3 1 2
KOCTH U B IIPOCTPAHCTBE

37. | Tema 37. CtepeoMeTpUIeCKUEC TOHSTHSL. . 3 1 2
Tema 38. Muororpanauku. Tena Bpamienus. Bol-

38. | uncienre 00HEMOB M IUIOMAACH OCHOBHBIX I'€0- 3 1 2
METPUUYECKUX TEIl.

39. | Tema 39. KomOuHaIMu IpOCTPAHCTBEHHBIX Tell 4.8 1 3,8
DopMa 0TYETHOCTH: 3a4eT 0,2

HUTOIO: 108 36 71,8

OuHo-3204Has popma 00yUeHUS HE peau3yeTcs

3aouHas popma o0yuyeHHs He peaiu3yercs




I11. OEHOYHBIE MATEPHAJIBI JJISI TIPOBEJAEHWS TEKYIIIEA U

MNPOMEXYTOUYHOM ATTECTAILIMU OBYYAIOIIUXCA MO JUCIUITIIUHE

Tekymias arrectaiys NpoBOAUTCS B (hopMe KOHTPOJIBHOM paboThl, TeCcTa, pedepara.

Bapuanr A

1.

o

[TocnenoBarenbHOCTH 3a7jaHa PEKYPPEHTHBIM COOTHOIIIEHUEM a,,, = (N+1Da,, a, =1. 3a-

namte e€ popMyoit o01Iero ujaeHa.
[TocnenoBarenbHOCTH (a,) TaKOBa, YTO &, =-7, &, =0, &, TP n>2 PABHO PAJAUAHHOU

Mepe BHYTPEHHETO yIja IPaBUIIbHOTO N -yrojbHUKA. HaliuTe maTh mocienoBaTellb-
HBIX €€ WICHOB, HaUMHas C a,. Haliqute dhopmMymy ob1iero uieHa 3TOH MOCIeI0BATEb-
HOCTH.

CyMMa ATy HayadbHBIX YWICHOB aprU(METHYECKON MPOrpecCu MEHbIIIE CyMMBI €€ T10-
cieayromux naty wieHoB Ha 50. Ha cKoJIbKO AECATHIN YWICH MPOrpecCuu OOJIbIe €€
BTOPOTO WieHa?

bank nauncnser 7% ronoseix. 1 ssHBaps 2000 r. B 3TOT 6aHK ObLIa MOJOKEHA CyMMa a
pyOneit. Haitnure pasmep Bkiiana Ha 1 ssaBapst 2005 T., eciu B TEUEHHUE STOTO BpEeMEHU
IPOLIEHTHAs CTaBKa ocTaBayiach 0e3 u3MeHeHus. C MoMoOIIbI0 KalbKYJISTOPa BBISICHUTE,
Yyepe3 Kakoe HauMEHBIIIee YUCIIO JIET CyMMa BKJIaJia yBEIUYUTCS OoJiee ueM B 2 pasa.
JIOKaKnuTe NpPaMOHATLHOCTD YKca 3/2 .

B Bue xakoii 6eCKOHEUHOMN AeCATUYHON ApoOU MpeicTaBUMa JaHHAss OObIKHOBEHHAS:
11377

18087

Bapuant b
1.JToka)kuTe uppannoHaIbHOCTE yrcia Sin 40°.
2.IlpeacraBbTe B BUJIE OOBIKHOBEHHOM JpOOM CIIENYIONIEE BBIPAKEHHUE, COJIeprKaliee

023(7) + 2

CMCHIAHHBIC 6CCKOH€‘IHBIC JACCATUYHBIC HepI/IOI[I/I‘ICCKI/IG ,Z[pO6I/IZ ?15:(3) .
0,5(61)—
495

3.Jlana pyHkums g(x)=2-8" —4-4° 8.2, a) PemunTe HEPABEHCTBO g(x)<O0.

0) M3o0pa3ute Ha MIOCKOCTH MHOKECTBO TOUYEK, KOOPJAMHATHI X U ) KOTOPBIX YAOBIIE-

TBOPSIIOT HCPABEHCTBY g(xy) <O.

4 JlokasaTh, uT0 VneZ:1> +2 +3% +..+n

B) CKOJIBKO peleHni (B 3aBUCUMOCTH OT @) IMEET ypaBHeHUe g(x)=a-2""?

,  n(n+1)2n+1)
_ : _

Bapuaunt B

(3+x) (2+x) (1+x)__35.

|.Pemnre ypaBHEHHE: : :

(3—x) (2—x) (l—x)_

2.Pemmite ypaBHerue: vx —Vx +1+vx+9 - x+4=0.

3.Pemmte ypaBHenue: log, log, log, log , (— Ej =0.
X



1

4 Pemmre ypaBHeHue: 100 =1/100.
5.Pemmre ypaBHEHUE: Qx -3- 2)- x=0.. B oTBeT 3anummTe CyMMy KOpPHEH.

Bapuanr I

1. Beruncaure sin%,cos%,tg%, ecmm cosa=08 H 0<a<%.

2. Eciu A,B,C — yrael TpeyrojibHuKa U yroi C — Tynoi, To tge -tgps <1. Jlokaxure.
\/5]

3. Beruucnure tg [5arctg 3

Pemure ypaBHeHue: tgx-tg 2X_q.
4. 3
2 ta 2 1
Cos“ X —sin“ 7y = =,
e Pemnre cucrteMy ypaBHEHUN: L 2
X—y= 3

Pemmre HEpaBeHCTBO: sin® x —cos® x < l.
p 16

Bapuanr /{
1. JlokaxxuTe, 4TO B MPSIMOYTOJILHOM TpeyrojikHuke a+b<c+h, .

2. JlokaszaTb, YTO BBICOTHI TPEYTOJIbHUKA IIEPECEKAIOTCS B OAHON TOUKE.
3. HaiiTu cTOpOHBI IPSIMOYTOIBHOTO TPEYTOIBHHKA 110 JAHHBIM: TIEPUMETPY 2P U BBICOTE

h.

4. B tpanenuun ABCD (AB I CD) cpennsist munaust 7 ¢M, BbICOTa 1573 CM, a yTrOoJ MEXIY

JMaroHaJsIMU TIPOTHUB OCHOBaHUs 120°. Haiiaute quaroHany Tparemnm.

5. Jlan poM0 ¢ octpbiM yriom B 30°, Goublnast AuaroHas €ro paia a. B aror pom6
BITMCAH MPSMOYTOJIBHHUK TaK, YTO OJIHA U3 €T0 JUArOHaJIeH €CTh MCHbINIAs TUAarOHaIb
pomba. OnpeaenuTs II0Ialb NPIMOYTOJIbHUKA.

Bapuant E

HyCTB ABCDAlBlchl — KY6

UYro sBrsercs nepecedeHreM miockocreid B1C1D; u ABB;?
HazoBute HECKOIBKO Map MIOCKOCTEN, TEPECEUEHUEM KOTOPBIX siBIsieTcs npsimas AB.

e o o =

HazoBute xakue-HUOY b UX OOIIME TOUKH.

PaccmarpuBarorcs mimockoctn AB1Ci m Ai1D1C. TlpeacraBere cebe nx IepeceucHHue.

2. Kakum MOkeT ObITh B3aMMHOE PACIIOJIOKEHHE JBYX MPSAMBIX a U D, ecjiu OHM JIeKaT B

MEPECEKAOIINUXCS TIIOCKOCTSIX?
3. BepHo 11, UTO yroa Mex Iy NpsAMOi U IJIOCKOCTBIO Beeraa Menbine 90°?

4. Kakoif MHOTOYTOJIbBHUK MOXXHO TOJIY4YHTb, IPOBOJIA CEUeHHUE KyDa MIIOCKOCThIO, HE Ta-

pasuieIbHOM OCHOBaHUIO?



Tunosoii BapuaHT TecTa

A) OTMETBTE HOMEP IIPABUJIBHOT'O OTBETA B

BJIAHKE OTBETOB

3AJAHUS

BAPUAHTBI OTBETOB

Al. Ykaxure Bce HOMepa palliOHAIBHBIX YUCET JAHHOTO MHOKECTBA!

1) Y343.93:2 22,3 3% 4 1 s);48+2415-(V3-15)

V3+45

1) 12,3 2)234 3)2,3,5

4)2,45 5)1,25

a+b? -(\/—_afl

A2. YmpocTuTe BEIpaKeHHE —F— .
a—bv-a

nb-v=a 2 ph-y-a 3 J-a-b
a
4) J-a+b 5 —J-a-b

A3. Cymma KopHeil Wit KOpeHb (ecir OH eINHCTBEHHBIN) ypaBHEHUsI

MIPUHAATIEKUT TPOMEKYTKY

1) (0,2; 0,3) 2) (-0,3;-0,2) 3)(1,7;1.,8)
4)(09;11) 5)(-21-19)

A4. Haiinure CKOpOCTh JIOJKH B CTOsiueii Bonme (B KM/4ac), €CiM 3a 5 4acoB OHA MpOIILIa

o peke 20 KM ¥ BEpHYJIACh Ha3aJl,  CKOPOCTh TEUCHUsT 3 KM/4ac 1H8 2)9 3)10 411 5)12
» X 1 x=2 1 2 4
AS5. Cymma kopHeit ypaBrenms 3/g3x+ |7 | = paBHa 1) -3 2) ~3 3) —4 4) ~3 5)2
36

A6. CpeniHee  apu(MeTHUECKOE BCEX KOpHEH —ypaBHEHHs COS’X + SinX cOSX = 1, mpuHaj-
JIeKAIIUX TIPOMEKYTKY [-T; ], paBHO

1)(- n/8) 2)0 3)(-3n)/4 4)(- n/10)
5) n/8

A7. IlpousBeneHue OpAUHAT TOYEK MEPECEUCHIUS MIPAMOH - 2X + 3y = 2 1 THIIepOOIIB

paBHO

y:5—2x

)2 2.1 31 52 g4
3 3 3 3 3

A8. Haiinre miomans YeTspexyroibHIKa, OTPAHHYCHHOTO MPSIMBIMA Y _ 1 H
F-x=

Y _ 4 —gH OCIMH KOOPIHHAT

2

1)128 2)28 3)164 4)64 5)82

A9. Ecrm Touku A(2; - 3; 5), B(11; - 4; 6) u D(3; 6; 4) siensirorcs BepumaaMu pom6a ABCD, To
Ha auaroHamn AC paBHa

1)40 2) 241 3) 313 4) 2415 5) 447

A10. Ecimi B Tpanenny JUTMHAa MEHBIIETO OCHOBAHMS paBHa 16 cM, OTHOIIIEHHE UTHH OOJIbIIIe-
IO OCHOBaHUS U CpeAHel TMHUM paBHO 3 : 2, TO JUIMHA CpeiHeH JIMHUU (B CM) paBHA

1)32 2)34 3)36 4)38 5)40

A11l. Obpasyromas KoHyca paBHa 4 CM, a yroJ IpH BepIIMHE OCEBOTO ceueHusl paBeH 120°.
Haiinute o0vemM KoHyca (B Ky0. cM)

D24n 2) 8/3x 3) 36 4)124/3n 5) 8n

Al2. HaiiuTe Bce 3HaYeHHs NApaMeTpa a, IPM KOTOPBIX rpadukd GyHxkumid ., _ [*-2| u

y = |X + a| HAMEIOT OHY OOIIYI0 TOYKY

1)(- ;- 3) 2)(-0;-2) 3)[-3-2) 4)[-2-1)
5 [-3:-1)

IIpumepHas Tematuka pedeparon

Pa3Butne moHATHA O YHUCIIE.
[Tpuaumn upuxie.

[TocnemoBaTeIbHOCTH ¥ MPOTPECCHUH.

Meton maTeMaTUYECKOM MHAYKIHUH U €10 IPUMEHEHHUE.
Pemenne ypaBHeHUH ¢ mapameTpamu.

JlokazaTebCTBO TPUTOHOMETPUYECKUX HEPABEHCTB.

ROoOo~NoOO~WLNE

0. Tpuronomerpudeckue COOTHOIIIEHHUSA
TPEYTOJIBLHUKOB.
11. [IpuMeHeHue MeTOa KOOPAUHAT K PEIISHUIO 3a/1a4.

12. [IpuMeHeHnEe BEKTOPHOTO METO/a K PEIISHHUIO 3a/1ay.
7

MEXKITY

Hexoropreie 3ameuarenbHbIE HEPABEHCTBA U UX UCTOJIb30BAHUE MPU PEIIEHUN 3a]1a4.
OYHKITMOHATBHO-TpaPUIECKU METOJT PEIICHHS YPaBHECHUM.

OOpatHbIe TPUTOHOMETPUIECKUE OTIEPAIIMH HAJl TPUTOHOMETPUUYECKUMH (PYHKITUSIMHU.

OCHOBHBIMH JJIEMCHTaAMH



13. 'eomeTpudeckue 3aaadud Ha OTHICKAHWE HAWOOJBIIUX W HAWUMEHBIINX 3HAYCHUI
BEJINYMH.
[IpomexxyTouHas arTecTanus OOy4YaroMIMXCS OCYIIECTBIsieTCS B ¢GopMe 3auera C
UCIIOJIB30BAHUEM CIEAYIOLINUX OLEHOYHBIX MAaTEPUAIOB:

Bonpocuwl k 3auemy
(1 cemecmp, ounan hopma ooyuenus)

1. Ompenenenue parmOHAIBHBIX, HPPANMOHATLHBIX, JEHCTBUTEIBHBIX Yrcell. X mpen-

CTaBJeHUE B BUJe Apobeit. M3o0pakeHne Ha YUCIOBOM MPSMOM.

[TocnenoBarensHOCTH uKcen. ApudMeTudeckas U reoMmeTpuaeckas nporpeccuu. [1pu-

MEHEHHE MPOTPECCUil AJis MePEeBOIa IECATUIHBIX IpoOeil B OOBIKHOBEHHBIE.

YwclioBbIE BRIPAKEHUS U BEIPAKECHUS C TIEPEMEHHBIMHU.

CrerneHu u Ux CBOMCTBA.

Apudmernueckre kopau. CBOWCTBa KOPHEH.

Jlorapudmuyeckue 1 Moka3aTeIbHbIC BRIPAKEHHS U UX TPeoOpa3oBaHue.

OpnHousieHbl U MHOTOWICHBL. JleficTBust ¢ MHOTOWIeHaMU. CTIOCOOBI Pa3IOKEHHSI MHO-

rO4YJICHOB HAa HETIPUBOJUMBIE COMHOXKUTENU. JleneHre MHOTOUJIEHOB C OCTATKOM.

8. OcHoBHas TeopeMa aprupMETUKHU. TeopeMbl 0 JETUMOCTH MHOTOUYJICHOB. 3HAYCHUS U
KOpHU MHOTouJIeHOB. Llenbie u 1poOHbie KopHU MHOTOUIeHOB. Teopema besy. Teopus
MHOTOWIeHOB U (hopmyna Kapaano. Kopuu u nrHeHbIe MHOKHUTEIN MHOTOUYJICHOB.

9. Hcnonp3oBaHnEe MHOTOUYJICHOB JJIsI PA3JI0KEHHSI POU3BOJILHOTO MHOTOWJIEHA TI0 CTe-
MEHsAM JIBywIeHa. Teopus MHOro4IeHOB 1 OMHOM HproTOHA.

10.IToctpoenue rpadukoB GYHKIUI C TOMOIIBIO AIEMEHTAPHBIX MPeoOpa30BaHMIA.

11.KoMOWHATOpHBIE 3a/1a4l B KOHEYHBIX MHOKEeCTBaX. [[paBMIIO CyMMBI ¥ TIPOU3BEACHUS.
Yucino »51eMeHTOB OOBEOUHEHUsT JABYX MHOXecTB. KomOMHATOpHBIE 3amaud B
KOHEUYHBIX MHOXKeCTBaX. [[pUHITUTT BKITFOUCHHS ¥ HCKITFOUCHHUSI.

12. YnopsinoueHusie BoIOOpKU. COETUHEHUS: COUYETAHUs, pa3MEIlEeHUE, MEPECTAHOBKH C
noBTopeHusaMH u 6e3. KoMOrnHaTopHbIe TOXK1eCTBA.

13.Koaddurmentst MHOrOuneHa u 6unom Hetotona. [lonmHomMuansHas Teopema.

14 KoMmOuHaTOpHbBIE 33/1a4i Ha BBIUMCICHUE BEPOSITHOCTH.

15.ToxxmecTBeHHBIE  TIpeoOpa3oBaHUs ~ MPPAIMOHAIBHBIX  BBIPAXKEHUHM,  CBOMCTBA
apudmeTndeckoro KopHs. CTeneHb ¢ palroHaIbHBIM MOKa3aTeeM.

16.ToxnectBa. @OpMyIIbI COKPAIIEHHOTO YMHOXEHHUA. TOXKIECTBEHHbIE MPeoOpa3oBaHus
anredpanvdecKnX BBIPAKEHUH, COAEepPKAIINX a0COMOTHYIO BEIMUUHY.

17.ToxnecTBeHHBbIE MPEeOOpa30BaHUs MOKA3aTEIbHBIX U JIOTApUPMUUYECKUX BBIPAKCHUI.
[Tonsitue norapudma. Coricta morapumMoB.

18. loxazarenbcTBO TOXKAecTB. MHOrowiensl. Cxema ['opHepa. Teopema be3y.

19.1TonsTe 0 MeTone maTeMarndeckod uHAyKIuu. [Ipumenenne MMMU k pemieHutro
3azay.

20.UccnenoBanne GyHKIMA C TOMOIIBIO TMPOU3BOJHONM W TIOCTPOEHUE TpaduKoB.
[TokazaTtenbHas u morapudmudeckas GyHKIUU.

21.Jlunetinas u kBagpatuuHas ¢yHkuwu. CrenenHas ¢yHkiusa. [[poOHo-pamnuoHambHas

byHKIIHS.

N

No ko



22 .Iloctpoenue rpapukoB (QPYHKIMA, aHATUTHUYECKOE BBIPAKEHHE KOTOPBIX COAEPIKHUT
nmepemenHyio o 3uakom Moy (y = [f(X)], [y| = [f(X)], Iy] = [F(x)], y = f(|x[)).

23.Buapl ypaBHeHMI M crmocoObl WX pelieHus (Lefible ypaBHEHHUs, IOKa3aTelIbHbIe
ypaBHEHHS).

24.Bunpl ypaBHEHUM M CHOCOOBI WX pemieHus (IpoOHO-palMoOHaIbHBIC YpaBHEHMUS,
JorapupMUUECKUe ypaBHEHHUS ).

25.Buspl ypaBHeHUH U criocoObl UX pelieHus (YpaBHEHHsI BBICIIUX CTENEHEH, ypaBHEHUS,
coJiep KaIime 3HaK a0COIOTHON BEITUIMHBI).

26.Buel ypaBHEHUN U cIOCOOBI UX pelieHus! (MppalioHaIbHbIe YPAaBHEHNU).

27.YpaBHEHUS U HEPABEHCTBA C TApaMETPaAMH.

28.Buapl HepaBeHCTB M CHOCOObI MX pelieHus (Iesble HEPaBeHCTBA, IMOKa3aTeNIbHbIC
HEPaBEHCTBA).

29.Buipl HEpaBEHCTB W CHOCOOBI WX peieHus (IpoOHO-palMoOHaIbHBIC HEPaBEHCTBA,
norapuMHUIECKre HEPABEHCTBA).

30.Buapl HEpaBEHCTB M CHOCOOBI MX pelieHus (HEpaBEHCTBA, COJepiKalllie MHOTOYJICH
cTeneHu N>4, HepaBEHCTBA, CoJIepKallie 3HaK a0COMIOTHON BEJIMYUHBI).

31.Bunbl HepaBEHCTB M CIIOCOOBI UX pelIeHus (MppaloHaIbHbIe HEPaBEHCTBRA).

32.PaBHOCHIIBHBIE TPe0Opa30BaHus MPHU PEUICHUH YPaBHEHUI U HEPABEHCTB.

33.CucteMbl M COBOKYIMHOCTH YPaBHCHHHA C OJHOW W HECKOJBKUMHU II€PEMEHHBIMHU.
PaBHOCUBHBIE cUCTEMBI. CUCTEMBI-CIEACTBUS.

34.MeTo/bI pelIeHns: CUCTEM HepaBeHCTB. HepaBeHCTBa ¢ IByMs IepeMEHHBIMH.

35.DOyHKIMOHATBHBIE,  AIreOpOaHATUTUYECKUEe  METOJbl  PEHICHUS  YpaBHEHUH,
HEPABEHCTB, CUCTEM.

36.I'paduueckuit MeTo pelIeHUs] YPaBHEHU, HEPABEHCTB, CUCTEM.

37.JoxazatenbctBo  HepaBeHCTB. (CpaBHeHUsS 3HAUYCHMM  BbIpakeHuil. OmnopHbIe
HepaBeHCTBa. CBOICTBA YHCIIOBBIX HEPABEHCTB.

38.Pemienre 3amad Ha COCTaBIIEHWE YpPAaBHEHHWM, HEPABEHCTB W UX KOHCTPYKIIUU.
TekcToBbI€ 3a/1a4n HA UCCIIEIOBAHUE PEILICHUM.

39./loxazaTenbCTBO TPUTOHOMETPHUCCKUX HEPaBEHCTB. TOXKIECTBEHHOE TTPeoOpa3oBaHue
TPUTOHOMETPUUECKUX BBIPAKECHUH.

40.DyHKIIMOHAIEHBIE METONBI PEIICHUS TPUTOHOMETPHUECKMX W KOMOWHHUPOBAHHBIX
YpaBHEHUM.

41.MeToabl pelieHusi CUCTEM TPUTOHOMETPUUECKUX YPABHEHUH.

42.MeTobl pelieHnst TPUTOHOMETPHUECKUX YPaBHEHHIA.

43.MeTobI perieHus] TPUrOHOMETPUUYECKUX HEPABEHCTB.

44 Tpuronomerpudeckue pyHkiuu. OOpaTHbIC TPUTOHOMETPHUECKUE QYHKITUU.

45.ToxaecTBeHHbIE MPeoOpa30BaHUs BHIPAKCHUI, PEIIEHWE YPaBHEHUN M HEPABEHCTB,
coziepKaimx oOpaTHbIE TPUTOHOMETPHUECKUE QYHKITUH.

46.AxcHUOMBI 1 onIpeiesieHrs a0COIFOTHONW T€OMETPHH.

47.OCHOBHBIC TUIAHUMETPUYECKHNE OOBEKTHI (TPEYrOJbHUK, €ro CBOWCTBA, METPUUYECKUE
COOTHOILICHHSI B TPEYTOJIbHUKE).

48.0OCHOBHBIC TIJITAHUMETPUUECKHE OOBEKTHI  (UETHIPEXYTOJIbHUK, €ro CBOMCTRA,
METPUYECKUE COOTHOILICHHSI B UETHIPEXYT OJIbHUKE).



49.0CHOBHBIE TJIAHUMETPUUYECKHE OOBEKTHI (OKPYKHOCTh, BIUCAHHAas M OINMCaHHAas
OKPYHOCTb, MPONOPIHUOHATBHOCTb OTPE3KOB U YTJIOB).

50.0OcHOBHBIE TIIAHUMETPUUECKUE O0BEKTHI (MMPABUIIbHBIE MHOTOYTOJIbHUKH ).

51.Teopema UeBbl 1 MeHenast, UX IpUMEHEHHE. 3aMeyaTeIbHbIe TOUKH TPEYTOJIbHUKA.

52.ITono6ue puryp, BEIYUCICHUE TIIOMIAICH.

53.I'eomeTpuyeckre MOCTPOCHUS HA IJIOCKOCTH (MPOCTEHINNE 3a/1a4u, ITAbl PEIICHHUS).

54.T'eomeTpuueckre MOCTPOCHHS Ha IJIOCKOCTH (KJIACCHUECKHUE 3aJjauM, HE pa3peliuMbie
LHAPKYJIEM U JIMHEUKOM.

55.OCHOBHBIE METO/Ibl PELICHUS INIAHUMETPUUECKUX 3a7]a4 Ha IOCTPOEHUE.

56.AKCHOMBI U OIPEACIICHHUs] CTepeoMeTpru. JIMHEWHbIe, NBYTPaHHBIE 1 MHOTOTPaHHBIC
YTJIBL.

57.B3auMHO€ pacroyio)KeHHE TMPSMBIX, MPSMBIX M IUIOCKOCTEM, IUIOCKOCTEH B
MIPOCTPAHCTBE.

58.MHuororpannuku. Teopema OJiiniepa.MHOrorpaHHUKH (MpU3Ma: 3JIEMEHTBI, CIIOCOObI
MOCTPOCHUS U N300paKEHUs1, BBIYUCICHHE 00bEMOB U TIJIOMIAJIEH ).

59.MHororpaHHukd (MUpaMUa: dSJIEMEHTHI, CHOCOObI TOCTPOCHUS U HU300paKeHUs,
BBIYUCIICHHE 00BEMOB U ILJIOIIAJICH).

60.Tena Bpamenust (IMWJIMHAP: D3JIEMEHTHI, CHOCOOBI IMOCTPOEHUA U U300paKeHHUS,
BBIYUCIICHHE 00BEMOB U ILJIOIIAJICH).

61.Tena BpamieHuss (KOHYC: OJJIEMEHTBI, CIOCOOBI TOCTPOCHHS H H300paxeHus,
BBIUMCIICHHE 00BEMOB U ILIOIIACH).

62.Tena BpamieHus (Iap: 3JIE€MEHTHI, CIOCOOBI MOCTPOCHUS U M300paKEHUs, BEIUUCICHHUE
00BHEMOB | TIOIIA/ICH ).

63.KoMOuHamMy mpoCcTpaHCTBEHHBIX Tell

64.Yceuennbie GUTYPHI (3JIEMEHTHI, CIIOCOOBI MIOCTPOCHHSI U M300PaKCHUSI, BHIYUCIICHUE
00BHEMOB M TUIOIIAICH ).

IV. HEPEYEHD JUTEPATYPHI, HEOBXOJIUMOMH )11 OCBOEHUSA
JANCHUITIJINHBI
4.1. OcHoBHasI JIUTEPATYypa

1. EnpuanunoBa, I'.I'. DnementapHas maremaruka : yuyeoHoe mocodue / I'.I'. Enpua-
HUHOBA, P.A. MenbHukoB ; Enenkuii rocyaapcTBeHHbl yHuBepcuret uM. M.A. By-
HuHa. — Enen : Eneukuii rocygapctBennsiii yauepeuteT uMm. M. A. bynuna, 2015.
— Y. 1. Apucdmeruka. OcuoB anredpsl. Kombunaropuka. @ynkiun. — 123 ¢. — URL:
http://www.elsu.ru/uploads/files/2019-03/1551896931 5.pdf  (mata oOpamieHus:
31.08.2020). — TekcT : 37EKTPOHHBIH.

2. EnpuanunoBa, I'.I'. DnementapHas maremaruka : yuyeOHoe mocodue / I'.I'. Enbua-
HUHOBA, P.A. MenbHukoB ; Enenkunii rocyapcTBeHHbI yHUBEepcuTeT uM. M.A. by-
HuHa. — Enen : Enenukuii rocygapctBeHHblld yHuBepeuteT uM. M. A. bynuna, 2016.
— Y. 4. I'eometpust. HauanbHble cBenenus. TpeyroabHuk. — 93 c. — Pexxum pocryna:
no nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=498154 (na-
ta obopamenus: 31.08.2020). — bubmmorp. B ku. — ISBN 978-5-94809-852-4. - ISBN
978-5-94809-853-1 (u. 4). — TekcT : 31EKTPOHHBIH.
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4.2. JlonoJIHUTEJIbHAA JIUTEPATYypPa

1. MenbHukoB, P.A. DneMeHTapHas MaremaTuka : yueOHoe mocooue / P.A. MenbHu-
koB, ['.I'. EnpbuanunoBa ; Enenxuii rocyiapcTBeHHbIN yHUBepcUTeT uM. M. A. bByHu-
Ha. — Enen : Eneuxuil rocynapctBeHHbIM yHUBepceuTeT M. M. A. bynuna, 2017. —
Y. 3. Tpuronomerpus. — 101 c¢. — Pexum npocryma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=498152 (mata  oOpamieHus:
31.08.2020). — bubsmorp. B kH. — ISBN 978-5-94809-852-4. - ISBN 978-5-94809-
943-9 (4. 3). — TeKCT : IEeKTPOHHBIMN.

2. Eneukux, U.A. Ilnanumetpus : yueOnoe nocodue / M.A. Eneuxux, H.B. YepHoyco-
Ba ; Eneukuit rocynapctBeHHbiit yHuBepcuteT uMm. M. A. bynuna. — Enen : Enenkuit
rocygapcTBeHHblid yHuBepcurer uM. WM. A. bynwmna, 2016. — 66 c. — URL:
http://www.elsu.ru/uploads/files/2016-12/1480680416_3.pdf (mara oOpamieHus:
31.08.2020). — TekcT : 37IEKTPOHHBII.

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHHMKALIMOHHOM CETU «AHTEPHET», HEOBXONMBIX
JUISI OCBOEHMS TUCIATIIMHBI

Ne Ccbliika Ha HanmenoBanue pa3padoTkun
o . . JocTynmHocTb
uH(opMaNOHHBII pecypc B 2JIeKTPOHHOM dopMme
[Topran MaremMaTH4eCKOTro 00- .
1. http://www.math.ru p CBOOOIHBIN JOCTYII

Pa3oBaHusAg

OO6pa3zoBaTenbHBIN MaTeMaTH-

5 http://exponenta.ru qecKuil caiit CBOOOIHBII JOCTYI
®denepalibHbIN 00pazoBaTeb-
3. http://www.ict.edu.ru ubiit nopran "HMugopmaron- CBOOOIHBII JOCTYI
HO-KOMMYHHUKAallHOHHbIE TE€X-
HOJIOTHH B 00pa3oBaHuM"
VI. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N NTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI
Ne Ccblika Ha HaunmenoBanue pa3padoTku B
N . JocTynmHoCTh
nn | nHpopManMOHHBIN pecypc 3JIEKTPOHHOM opme

Perucrpanus yepes ito-
00l YHUBEPCUTETCKUI

KOMIIBIOTED.
OneKkTpoHHO-OMbIMoTeyHas cucreMa | B nanpHelimem npeno-
L 9BC CTaB/IAETCS HEOTPAHU-
1. | http://www.biblioclub.ru ( ) o P
YHuBepcurerckas 0nbIMoTEKa OH- YEHHbI UHIUBUTyalb-
JIaH HBIA OoCTyN U3 1000

TOYKH, B KOTOPOW MUMEET-
cs goctyn K cetu Murep-
HET

2 www.garant.ru

HupopmaninoHHO-TIpaBOBOM MOpTal CBOOOHBIN JOCTYTI
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Poccutickuit mHGOpMAITMOHHBIN TTOP-
3. | www.elibrary.ru Tax B 00JIACTH HAYKH, TEXHOJIOTHH, CBOOOIHBII JOCTYII
MEIUIMHBI B 00pa30oBaHUs

Poccuiickas KOMITIBIOTCPHAasd CIIpaBO4-
HO-IIpaBOBad CUCTCMa

4. | www.consultant.ru

CB0OOAHBIH JOCTYI

http://fgosvo.ru [Topran deaepanbHBIX TOCyIap-
5. CTBEHHBIX 00pa30BaTEIbHBIX CTAH- CBOOOIHBII AOCTYIT
JIapTOB BBICILIET0 0Opa30BaHUs
http://mathedu.ru MaremaTtrueckoe oOpa3oBaHue: 00-
6. MIEJJOCTYITHAS JIEKTpoHHAs Oubmmo- | CBOOOAHBIN JOCTYI

TCKa

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INPOI'PAMMHOE OBECIIEYEHHE
HpI/I pcalin3annunu y‘l€6H0ﬁ AUCHUINIMHBI ITPUMCHACTCA CICAYIOMICC JIMICH3MOHHOC
51 CBO60,Z[HO PacIpoCTpaHAaACMOC IIPOTrPaMMHOC 06€CH€‘IGHI/IGZ
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

ViIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUSI,
HEOBXO/JMUMBIE UIAA OCYIMECTBJIEHUA OBPA3OBATEJIBHOI'O
HPOLECCA IO IUCIHUIIVIMHE

VY4eOHble 3aHIATHS IPOBOAATCS B ayIUTOPUAX, YKOMIUIEKTOBAHHBIX CIIELUAIU3UPO-
BaHHOM MeOEJbI0, B TOM YHMCJIE CTAlMOHAPHBIMU WUJIM MEPEHOCHBIMU TEXHUYECKUMU Cpe-
CTBaMH 00yueHus (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa MPOBOJUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOM
TEXHUKON ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTh «MIHTepHeT» n o0ecnedeHrueM J0cTymna
B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.
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