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«YTBEPXIAKO»
JIupeKTOp MHCTUTYTAa MaTeMaTHUKH, €CTe-
CTBO3HAHHMSA Y TEXHUKU

b1.B.01.1B.01.01 BBoIHBIN KYpC MAaTEMATUKA

(oA /H.B.Yepnoycora/

Hanpasienue noaroroBku: 44.03.05 [legarorndyeckoe odpazoBanue (¢ AByMst mpodu-

JISIMHM TIOJITOTOBKH )

Hanpaaennocts (mpoguian): Maremaruka u napopmaruka, Ousnka

KBanudukanus (crenenn): baxanrasp

dopma 00ydeHusI: OuHAs

I/IHCTHTyT: MaTCMaTHuKH, CCTCCTBO3HAaHMNA U TCXHUKHU
Ka(benpa: MAaTCMATUKHU U MCTOIUKH CC IIPCIIOAaBaHUA

oyHas ¢popma

OYHO-3a04YHasd

3ao04Has popma

¢dopma
Kypce I
CemecTp/Tpumectp 1
Jlexuun He NpPeayCcMOTPeHbI

JlabopaTopHble 3aHATHUS

He MpeycMOTpPeHbI

IpakTuyeckue (ceMMHAPCKHE) 3aHATHSA

36

B T.4Y. MIPaAKTHYECKad MOATOTOBKaA

2

®opma(bl) MPOMEKYTOYHON aTTECTALMHU

sx3amen — 0,3

Kontpoas 9
Hubie popmbl padoThl 0
CamocrosiTesibHasi pa6oTa 98,7

Bcero uacos: 144

TpynoeMkocTb: 4 3a4eTHbIE eTMHULIBI

Pa3paborunk paboueil mporpaMmsl:

Kanouodam nedazo2uyeckux Hayk, oouenm Yepuoycosa H.B.




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab u3ydyeHuss IMCUMIUVIMHBI: CUCTEMAaTH3alMs, 0000IIEHNE U TTOBTOPEHUE OC-
HOBHBIX MOHSITUHN MIKOJBHOTO Kypca MaTEMaTUKH, a TAKKE€ 3HAKOMCTBO C METOJaMH pe-
[ICHUs] HECTaHAAPTHBIX MAaTEeMAaTHMUECKUX 3a/1ad, U KaK CJEJICTBHUE, MOBBIIICHUE YPOBHS
MaTEMaTUYECKON KYJIbTYpPHI.

3agaum M3y4YeHusi AUCHUILIMHBI: (OPMUPOBAHUE U Pa3BUTUE CHOCOOHOCTEW HC-
MI0JIb30BaHUsI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX JUCIUIUIMH B IPO(ecCHOHATBHOM
JESITEIbHOCTH, IPUMEHEHUE METO/I0B MAaTEMATUYECKOTO aHaIN3a U MOJEINPOBAHUS, TEO-
PETUUYECKOT0 U 3KCIIEPUMEHTAIBHOTO HCCIIE0BAHUS.

Mecto qucuumiaunsl B ctpykrype OIIOIL: peanusyercs B pamkax 4yactu, GopMu-

pyeMoii y9acTHHKaMU 00pa30BaTeNIbHBIX OTHOIICHNM, 010ka b1. Jluctummmaer (MOgyH).

HJIaHI/IpyeMl)Ie PE3YJIbTATHI oﬁyquml N0 JUCHUILJINHE:

Kon IInanupyembie pe3ybTaThl 00y4eHUS
HHHHKaTOpBI JOCTHKCHUA KOMIICTCHIIUHN
KOMIICTCHIIMA o JUCHUIIJINHE
TIKC-2 3HaTh: 3HaerT:
- 3aKOHOMEPHOCTH, MPUHIIMIBI U YPOBHU | TEPMUHBI W TOHATHUS CHUCTEMHOIO

(bopMUpOBaHUS M peaTn3alUH COJICpIKa-
HUs o0pazoBaHUs 1o ¢duzuko-
MaTeMaTU4eCKUM IHCUUIUIMHAM W HH-
dopmaruke;

- CTPYKTYpY, COCTaB M JUJaKTHYECKHE
€IMHUIIBI COAEPIKaHUS IIKOJIBHOTO TpeI-
MeTa 1Mo (hU3MKO-MaTeMaTHYeCKUM JIHC-
IIUTUTMHAM U THQOPMAaTHKE.

noaxoaa, OpUCHTUPYETCS B OCHOBHBIX
TCOPCTUUCCKHUX 3aKOHOMCPHOCTAX,
MCTOZaxX PpCIICHUA MATCMATHYCCKUX
3aaa4

YMers:

- OCYIIECTBISATH OTOOp ydeOHOro cojuep-
KaHUSA I peau3allii B Pa3IMYHbIX
bopmax oOyueHus ¢uzuko-
MaTeMaTHYeCKUM JUCHUIUIMHAM U HH-
¢dbopmMaTuke B COOTBETCTBHH C TUIAKTH-
YECKUMH LEJISIMU, BO3PACTHBIMU OCOOEH-
HOCTSIMM O0y4arouxcs U TpeOOBaHUAMHU
@I'OC obuiero o6pazoBaHus.

YMmeer:

BBITIOJIHATHL ITOHUCK pGHIGHI/ISI 3a1a4n.

BBIICNIATh O3Tallbl  PEIICHHS, OCY-

IIECTBJISITh JEUCTBUSA 110 PEUIECHUIO;

HAaXOJUTh paIMOHATbHBIE CIOCOOBI
perieHus 3aaa4y

Brnaners:

- TpeIMEeTHBIM cojJepXaHueM (u3mko-
MaTeMaTHYeCKUX JUCHUUIUIMH U HH)Op-
MAaTHKH;

- YMEHUSMU O0TOOpa BapUaTHUBHOTO COJEp-
JKaHMs C Y4ETOM B3aUMOCBS3H YPOUHOU U
BHEYpOUHOHl ¢opM oOyueHus GusmnKo-
MaTEMaTUYECKUM JUCLUIUIMHAM M HH-
dbopmaTuke.

Brnaneer:

HaBBIKAMM OLICHUBAHUS PE3yJbTaTOB

pelenus 3aaaqu;

HaBBIKAMHM apTyMEHTHUPOBAHHOTO, JIO-
THYHOTO (HOPMYJIHUPOBAHUS CYXKIe-
HHUH.




Il. COOEP’)KAHUME U OBBEM JIUCHHUIIJIMHBI
€ YKa3aHHeM KOJMYeCTBA YACOB, BbI/IEJICHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4al0uuXxcs
¢ nmpenogasareJsieM (10 BUIaM Y4eOHbIX 3aHATH) M HA CAMOCTOATEJILHYIO padoTy

Ouynas popma 00yueHust

Ne AyIUTOpHBIE 3aHATHSA
- HaumeHoBaHue pa3iesioB U TeM Bcero Cam. pa6.
n/n JIK 3 JB
1. Tema 1. [letictBurenbubie uncina. [Ipoctsie u cocTas-
14 4 10
ubie yucia. HO/[ u HOK. Ilponopuun v npoueHThI.
2. Tema 2. Ilonarne mOCIEAOBATEILHOCTH YHCEIN. 20 4 16
Apudmerndeckas 1 TeOMETPUIECCKast TPOTPECCHUH.
3. Tema 3. @yHKIUU. 20 4 16
4. Tema 4. DneMeHTHl KOMOMHATOPUKH. 22 4 18
5. Tema 5. YpaBHEHHS, HEPAaBEHCTBA M X CUCTEMBI. 30 10 20
TexkcToBbIC 3a4aUH.
6. Tewma 6. Tpuronomerpus. 28,7 10 18,7
Dopma omuemnocmu: IK3ameH 9,3
6 Mm.4. nPAKMu4eckas noo02omoeKa 2
Hmozo 3a 1 cemecmp 144 36 98,7

OuHo-3a04Hasi popma odyueHust (He pean3yeTcs)

3aounas ¢popma o0yueHHs (HE peann3yeTcs)

I1l. OHEHOYHBIE MATEPHAJIBI VISI TPOBEJEHUSI TEKYIIEA 1
INPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIIINXCA ITO AUCHUIIJIMHE

Tekyias arrectanus NpoBOAUTCS B (OpMe KOHTPOJIbHOUM paboThI, TecTa, pedepara.

TunoBoii BApMAHT KOHTPOJIbHOM PadoTHI
Bapuant A
1. TlocnemoBaTebHOCTh 3aj[aHa PEKyPPEHTHBIM COOTHOIIeHHEM &, =(N+1)a,, a, =1. 3a-

namte e€ popMyIioi 001Iero YieHa.
2. TlocnenoBarenbHOCTD (@,) TakoBa, YTO & =—7, 8, =0, &, MPU N>2 paBHO paHMaHHON

Mepe BHYTPEHHETO yTJIa MPaBUILHOTO N-yrojibHUKA. Haiiiute math mociaenoBaresb-
HBIX €€ YWJICHOB, HauMHas ¢ a;. Haiiaute dhopmyiy obiero dieHa 3Toi mociaeaoBa-

TEIBHOCTH.
3. CyMmma msTH Ha4aJIbHBIX YJICHOB apu(PMETHUECKON MPOTPECCUU MEHBIIIE CYMMBI €€ To-
cieayromux nsaty wieHoB Ha 50. Ha ckoyibKO AeCATHIN WIeH Nporpeccuu 0oJibiie €

BTOPOTO WieHa?
4. baunk Hauucnser 7% rogossix. 1 suBaps 2000 r. B 3TOT 6aHK ObliIa MOJIOkKEHA CYyMMa &
pyoueii. Haitnure pasmep Bkiaaa Ha 1 ssaBaps 2005 1., eciiv B TEUEHUE ATOTO BPEMEHH




MIPOIICHTHAsI CTaBKa OcTaBaiach 0e3 m3MeHeHus. C mMOMOIIbIO KATbKYJISTOPA BHISICHHUTE,
Yyepe3 Kakoe HauMEHbIIee YUCIIO JIET CyMMa BKIIaJla yBeIHUUTCs 0oJiee yeM B 2 pasa.
5. JloKaXuTe UppalMoOHaIbLHOCTD uncia ¥/2.

B Buge kakoi 6€CKOHEUHON JECATUYHOM JpoOU MpeicTaBUMa JJaHHAsi OOBIKHOBEHHAS
11377,

18087
Bapuaunt b
1.JlokaxkuTe MppaLMOHATEHOCTE uncia Sin 40°.
2.IlpeactaBbTe B BUJICE OOBIKHOBEHHOW JpOOM CIIEIYIONIEE BBIPAKECHHUE, COJIEpHKAIIEe

o

023(7)+ 2
CMCHIAaHHBIC 6eCK0HeLIHI)Ie ACCATUYHBIC IICPUOAUYICCKHUC I[pO6I/I: —il-lsg .
056D~ o>

3.Jlana Qpynkius g(x)=2-8" —4-4* —8-2*". a) Pemmre HepaBeHCTBO g(x)<O.

0) M300pa3ute Ha MIOCKOCTA MHOKECTBO TOYEK, KOOPAUHATHI X U ) KOTOPBIX YIOBJIE-
TBOPSIOT HEPABEHCTBY g(x)) <O.

B) CKOJIBKO peleHuii (B 3aBUCUMOCTH OT @) MMEET ypaBHeHue g(x)=a-2*"?
, n(n+1)2n+1)

4 Jlokasath, uto VneZ:1> +2° +3* +..4+n .

Bapuant B Box) (2+3) (142)
3+x) 2+x) (I+x)_
(=) =9 (=)

2 Pemmre ypaBHeHue: vx —x+1+/x+9—x+4=0.

1.Pemmte ypaBHEHUE:

3.Pemmte ypaBuenue: log, log, log, log, (— 1) =0.
X

1
4 Pemmre ypasaenue: 100 =¥/100.
5.Pemnte ypaBHeHUeE: (]x—q - 2)- x=0.. B oTBeT 3anmummure CyMMy KOpHEH.

Bapuanr I

1. Beruuciure Sin%,cos%,tg%, ecim cosa=08 wu 0<a<7—2[.

2. Eciiu 4,B,C — yribl TpeyroiabHuka u yroa C — tynoi, To tge-tgf <1. Jlokaxwure.

3. Beruucnure tg(SarCtggj.

Pemnre ypaBHenue: tgx-tg X =1
a 3
2 i 2 1
COS” X —Sin“ 7y ==,
Pemnre cucremy ypaBHEHUM: 1 2
X—y= 3



. 7
Pernre HepaBeHCTBO: SiN® X —Cos® X < 6

6.

Bapuant /|
1. JlokaxxuTe, 9TO B MPSAMOYTOJILHOM TpeyrojibHUKe a+b<c+h_.

2. JlokazaTb, YTO BBICOTHI TPEYTOJIbHUKA IEPECEKAIOTCS B OAHON TOUKE.
3. HaiiTu cTOpOHBI MPSIMOYTOIBHOTO TPEYTOIbHUKA 110 JAHHBIM: IEPUMETPY 2P U BBICOTE

h.

4. B tpaneruu ABCD (AB I CD) cpennsis nmuHus 7 M, BLICOTa% CM, @ YTOJI MEXIY

AMaroHaasMH npoTus ocHoBanus 120°. HaiinuTe auaroHanu Tpaneimu.

5. Jlan poMm6 ¢ ocTpbIM yriaoM B 30°, Gombluas quaroHans ero pasHa a. B aTot pom6
BIMCaH MPSIMOYTOJBHUK TaK, YTO OJIHA U3 €r0 IUaroHajael eCTh MEHbIIAas JUaroHaib
pomba. OnpeaenuTs TIO0Alb NPIMOYTOJIbHUKA.

Bapuant E

[Tycts ABCDA;B1C1D; — ky0.

UYro siBnsercs nepecedenueM riockocreit B1C1D1 u ABB;?

HazoBuTe HECKOJIBKO Map TIOCKOCTEN, IEpecCeUeHUeM KOTOPBIX sBJsieTcs psivast AB.

PaccmarpuBarorcst mockoct AB1Cy; m A1D;C. TlpeacrtaBeTe cebe nx mepecedeHue.

HazoBure xakue-HUOY b UX OOIIME TOUKH.

2. KaxuM MokeT ObITh B3aUMHOE PACIIOJIOKEHHUE JBYX MPSMBIX @ U D, eciiu OHU JIeKaT B
MEPECEKAIOIIUXCS TIIOCKOCTSX ?

3. BepHo 1, 4TO yroJ Mex Iy IPsAMOM U MIIOCKOCTBIO Beera Menpie 9007

4. Kakoit MHOTOYTOJTbHUK MOKHO TIOJIYYHUTbh, TPOBO/ISI CEUCHHE KyOa IIIOCKOCThIO, HE TMa-

pajuieNIbHOM OCHOBaHUIO?

e o o =

Tumnosoi BapuaHT TecTa

A) OTMETBTE HOMEP IIPABUJIBHOI'O OTBETA B BJIAHKE OTBETOB

3AJAHUA BAPUAHTHI OTBETOB
Al. Ykaxure Bce HOMepa pallMOHAIbHBIX YHCEJ JAHHOT'O MHOXECTBA: 1) 1,2,3 2)234 3) 2,3,5
1) YPV3-83;2) 27,3 3% 4 1 ;5 8+2\/1_5'(\/§—\/~E>) 4)245 5)125
J3+45
a+b? 1 pb=V=a 3 p_y-a 3JV-a-b
A2. Vpoctute Bolpaxkerne ———— . \v/—ad a
a—bv-a

4 J—a+b 5 —y—a-b

2
A3. CymMa KopHeil Wi KOpeHb (€ciy OH eIMHCTBEHHBIN) ypaBHEHUS w =x+4 [1)(0,2;0,3) 2)(-0,3;-0,2) 3)(1,7;1,8)

X+2 4)(09;1,1) 5)(-21-19)
MIPUHAJIEKUT IPOMEKYTKY

A4. Haiimute CKOpOCTh JIONKH B CTOsSYel Boae (B KM/4ac), €CJIM 3a 5 4acOB OHa MpOILIa
mo peke 20 KM ¥ BepHYJIACh Ha3aj, a CKOPOCTh TEUEHUsT 3 KM/4ac 18 2)9 310 411 5)12

. X 1 x-2 1 2 —4 4
A5. Cymma kopHeit ypapaenus 3/ g3x+1 :(36) paBHa 1) 3 2) 3 3) 4) -3 5)2




A6. Cpennee apudMeTHUeCKOe BCEX KOPHEH ypaBHeHMs COS?X + SinX COSX = 1, mpuHas-

1)(- ©/8) 2)0 3)(-3n)/d 4)(- n/10)

JIeKANUX TIPOMEXYTKY [-T; 7], paBHO 5) n/8
A7. IlpousBeeHne opAUHAT TOUEK MepeceueHus IpsAaMon - 2x + 3y = 2 u runepOosl 1) 2 2) 1 3) 1 4) 2 5) 4
2 3 3 3 3 3

paBHO

Y5

AS8. HaﬁHHTe momanb 4Y€ThIpEXYTroJIbHUKA, OTPAHUYCHHOIO IIPSIMBIMU Y x =10 n
5—X=

% —x=6 Hu OCAMU KOOpAUHAT

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

A9. Ecnin Touku A(2; - 3; 5), B(11; - 4; 6) u D(3; 6; 4) siBnsirotest BepumHamu pomba ABCD, To
nHa auaroHamu AC paBHa

1)40 2) 2441 3) 3/13 4) 2J15 5) 447

A10. Eciii B Tpanenuu JJTHHA MEHBIIIETO OCHOBAHUS paBHA 16 cM, OTHONICHUE JUTUH OOJIbIIIe-
TO OCHOBaHHS U CPEJHEH JIMHUU PaBHO 3 : 2, TO JUTMHA CPEAHEH JTHMHUY (B CM) paBHA

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

A11l. Obpazyromas KoHyca paBHa 4 CM, a yroJ IIpH BEepIINHE OCEBOTO ceueHus paBeH 120°.
Haiinute o6vem koHyca (B Ky0. cM)

1)24n 2) 8/3x 3) 36n4)12/3x 5) 8r

Al2. HaliuTe BCe 3HAYEHHs TNapameTpa a, IpH KOTOPHIX rpaduku GpyHKmwmi  _ x=2| y
=z

y :|X _|_a| HAMEIOT OHY OOIIYI0 TOYKY

1)(- ;- 3) 2)(-o0;-2) 3)[-3;-2) 4 [-2-1)
5)[-3;-1)

IIpumepHas TemaTuka pedeparon

Pa3Butne noHATHA O YHUCIIE.
[Tpyranmn upuxie.

[TocienoBaTeIbHOCTH U MPOTPECCHM.

Meton maTeMaTHYECKOM MHAYKIUHA U €r0 PUMEHEHUE.
Pemenune ypaBHeHUH ¢ rmapameTpamu.

Jloka3aTenbCTBO TPUTOHOMETPUUECKUX HEPABEHCTB.

HOoo~NoOkwWNE

0. TpuronomeTpuueckue
TPEYTOJILHUKOB.
[IpumeneHnre MeTo/1a KOOPAMHAT K PEIISHUIO 3a/1a4.
[IpuMeHeHre BEKTOPHOTO METO/1a K PEIICHUIO 3a/1a4.

COOTHOIICHUA MCIKIOY

11.
12.
13.

BCJIIMYHH.

HexoTopelie 3amedaTenbHble HEPABEHCTBA U UX UCIIOJIB30BAHUE IIPU PEILICHUH 3a/1a4.
OYHKIMOHAIBHO-TPA(QUUECKUI METO]T PEILICHHS YPaBHEHU.

O6paTHI>IC TPUTOHOMCTPHUYCCKHC OIICpall HAJl TPUTOHOMCTPUICCKUMHA (bYHKIIHﬁIMI/I.

OCHOBHBIMH 9JICMCHTaMH

F€OM€TpI/I‘I€CKI/IC 3aJa4l Ha OTBICKAHUC HauOOJILIINX W HAWMEHBLIIMX 3HAYCHUH

ITpomexyTouHas aTTecTanus oOydaroIUXCsl OCYLIECTBIIAETCA B (POpME IK3aMeHa C

HUCIIOJIBb30BAHUCM CIICAYIOMIUX OLCHOYHBIX MATCPUAJTIOB!

Bonpocwul k 3x3ameny

1. JleiictBuTenbHbIe yncia. 3mepenue nimuHel oTpeska. M3o0paxenue Ha YUCIOBOM OCH.
2. OrmpejeneHne palluoOHAIbHBIX, UPPAIIMOHATBHBIX, JEHCTBUTEIbHBIX uncen. [Ipencras-

JICHHUE B BUJE APOOCH.

3. TlocnenoBarenbHOCTH uKces. ApudMeTndeckas U reoMmeTpudeckas nporpeccuu. [1pu-
MEHEHHUE MPOTPECCU IJIs TIePEBO/IA IECATUYHBIX APOOEii B OOBIKHOBEHHBIE.

Lenbie u qpoOHBIE BBIpAKEHUS U UX MTPEoOpa30BaHHUE.
YuclioBbIe BBIPAXKEHUS U BBIPAKEHUSI C IEPEMEHHBIMU.
Crenenu u ux CBOMCTBA.

Apudmernueckre kopHu. CBoWCTBa KOPHEH.

No ok
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8. Jlorapudmuueckre u nokazaTelbHbIE BHIPAKEHUS U UX IPeoOpa3oBaHue.

9. OpnHouwnensl U MHOTOUJIEHBI. [leficTBust ¢ MHOTOUIeHaMu. CriocoObl pa3iokKeHUs MHO-
rO4YJICHOB Ha HETIPUBOJUMBIE COMHOXKHUTENU. JleneHre MHOTOUJIEHOB C OCTATKOM.

10.OcHoBHas Teopema apudmeTrku. TeopeMbl 0 AETUMOCTH MHOTOYJICHOB.

11.3Ha4enust ¥ KOpHU MHOTOWICHOB. Llesbie u qpoOHBIE KOPHU MHOTOWIIEHOB. TeopeMa
besy. Teopust MHOTOUNIEHOB U hopMyna Kapnaano.

12.KopHu ¥ JIMHEWHbIE MHOXKHUTENIM MHOTOWIEHOB. M cronp30BaHre MHOTOUWICHOB JIJIs
Pa3I0KEeHHS MPOU3BOJIBHOTO MHOTOYJIEHA IO CTENEHSM JIBY4JICHA.

13.Teopust MmHOrOwIeHOB 1 OMHOM HbIOTOHA.

14.Tloctpoenue rpadukoB GyHKIUI C TOMOIIBIO AJIEMEHTAPHBIX TPEO0OPa30BaAHUA.

15.KomOuHaTopHbIe 337a4i B KOHEYHBIX MHOKeCTBaxX. [IpaBUIO CyMMBI U IPOU3BEICHHUSL.
Yucno 371eMEeHTOB 00BbETUHEHUS ABYX MHOXECTB.

16.KomOuHaTopHble 3aJauyd B KOHEYHBIX MHOXECTBaX. [IpUHIMI BKIIOYEHUA U
UCKJIIOYECHHUS.

17.Ynopsnouennbie BbIOOpkH. COEMHEHUS: COUETaHUs, pa3MEIlEeHUE, ePECTaHOBKU C
noBTOpeHUsIMU U 6e3. KomMOnHaTOpHBIE TOKIECTBA.

18.KoaddurmenTsl MHOTOWIEHAa 1 6uHOM HbIOTOHA.

19.TTonuHOMHMANIBHAS TEOPEMA.

20.KomOuHaTOpHBIE 33/1a4U HA BHIYMCIECHUE BEPOSITHOCTH.

21.ToxaecTBeHHbIE  NpeoOpa3oBaHMsl ~ HUPPALMOHAIBHBIX  BBIPAXKEHWH,  CBOWMCTBA
apupmeTnyeckoro KopHs. CTeneHp ¢ parMoHAIbHBIM TOKA3aTEJIEM.

22. ToxnectBa. [Ipocreiimue nmpuMepsl TOKASCTB. DOPMYITBI COKPAIIEHHOTO YMHOXKCHHUS.
ToxnecTBeHHbIE NPeoOpa3oBaHUsl LENbIX U APOOHO-pAllMOHANBHBIX BBIPAXKEHUH.
ToxxaecTBeHHbIE NpeoOpa3oBaHUsl ANreOpavyecKuX BBIPAKEHHUH, COAEpKalIUX
a0COJIIOTHYIO BEJINYUHY.

23.ToxaecTBeHHbIE MPEoOpa30BaHMs MOKA3aTEIbHBIX U JOTapU(MUYECKUX BBIPAKEHUI.
[Tonsitue norapudma. CorictBa morapupmMoB.

24.]loka3arenbcTBO TOXKAecTB. MHOrowieHsl. Cxema I'opaepa. Teopema be3y.

25.11onsaTe o0 Merone Maremaruueckod uHaykuuu. llpumenenne MMMU k pemenuro
3ajad.

26.UccnenoBanne (GyHKIMIA C TOMOIIBIO TMPOU3BOJHONM W TIOCTpOEHUE TpaduKoB.
[TokazaTenbHas u morapudmuydeckas GyHKIIUU.

27 Jluneninas u kBagpatuuHas ¢yHkuuu. CrenenHas ¢yHkiusa. [poOHo-pamurioHanbHas
GyHKUHS.

28.«Cnoxenne» u «ymHOXkeHue» rpadukoB. IlocTtpoenne rpadukoB GyHKIHUH,
aHAJIUTUYECKOE BBIPAKEHHE KOTOPBIX COACPIKHUT MEPEMEHHYIO MO 3HAKOM MOayJs (Y
= [FOL, Iyl = [FO, Iyl = [f(X)], y = f([x])).

29.Buabl ypaBHeHMI M crmocoObl WX pelieHus (LieJible ypaBHEHHUs, IOKa3aTelIbHbIe
ypaBHEHUS).

30.Buasl ypaBHeHUW W CHoCOOBI HMX pemieHus (IpoOHO-paIMOHATBHBIE YpPaBHEHUS,
JorapuMUUecKue ypaBHEHNU).

31.Bunpl ypaBHEeHHH U cIocoObI UX pelieHus (ypaBHEHUS BBICHIMX CTENECHEH, ypaBHEHMS,
coJiepKaIiie 3HaK a0COIIOTHOW BEITUYMHBI).

32.Bujpl ypaBHEHUH U CIOCOOBI UX pelieHus (MppalioHaIbHbIC YpaBHEHUS).
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33.YpaBHEeHHs U HEPABEHCTBA C MapaMeTpamH.

34.Buabpl HEpaBEeHCTB M CHOCOOBI WX perieHus (1ejble HEpaBeHCTBA, MOKa3aTeIbHbIC
HEPaBCHCTBA).

35.Busibl HEpaBEHCTB M CHOCOOBI MX peIIeHHs (IpoOHO-palMOHaIbHBIE HEPaBEHCTRBA,
JorapupMUUecKrue HEPaBEHCTBA).

36.Buapl HEpaBEHCTB M CHOCOOBI MX pelieHus (HEpaBeHCTBA, cojliepiKalllie MHOTOYJICH
cTeneHu N>4, HepaBEHCTBA, CoIepkKallie 3HAaK a0COJIIOTHONU BEJIMYUHBI).

37.Bupl HEpaBEHCTB U CITOCOOBI X PelICHUsI (MpPAOHATILHBIC HEPABEHCTRA).

38.PaBHoCHIIbHBIE TTPEOOpa30BaHUs MPU PEIICHUN YPaBHEHUN 1 HEPABEHCTB.

39.CucteMbl M COBOKYINHOCTH YPAaBHEHHMM C OJHOM U HECKOJBKUMHU TEPEMEHHBIMHU.
PaBHOcHIIbHBIE cUCTEMBI. CUCTEMBI-CIIEACTBUS.

40.MeTojpI perieHus: CUCTeM HepaBeHCTB. HepaBeHCTBa ¢ ABYMs IEPEMEHHBIMU.

41.DyHKIMOHANIbHBIE,  anreOpo-aHAIMTUYECKUE  METOJAbl  PEIICHUS  ypaBHEHUIA,
HEPaBEHCTB, CUCTEM.

42 I'papuueckuii METO peLICHNs YpaBHEHH, HEPABEHCTB, CUCTEM.

43./lokazaTtenscTBO  HepaBeHCTB. (CpaBHEHHs 3HA4YeHHWN BhIpakeHuid. OmopHbIE
HepaBeHCTBA. CBOMCTBA YHCIIOBBIX HEPABEHCTB.

44 Pemenue 3amad Ha COCTaBICHHE YypPAaBHEHWW, HEPABEHCTB M UX KOHCTPYKIIWH.
TekcToBBIE 3a1a4M HA UCCIEAOBAHNUE PEILICHUN.

45.]10ka3aTeNnbCTBO TPUTOHOMETPUUECKUX HEPABEHCTB. T0XKIECTBEHHOE MPeoOpa30BaHue
TPUTOHOMETPUUYECKUX BBIPAKEHUH.

46.DyHKIIMOHAIBHBIE METOJIbI PEIIEHUsT TPUTOHOMETPUUECKMX U KOMOWHHUPOBAHHBIX
YPaBHEHHUM.

47.MeTo/ibl pelIeHUs CUCTEM TPUTOHOMETPUUECKUX YpaBHEHUIA.

48.MeTo/1bl pelieHNs TPUTrOHOMETPUUECKUX YPaBHEHUIA.

49.MeTobI perieHus: TPUrOHOMETPUYECKUX HEPABEHCTB.

50.Tpuronomerpuueckue GpyHkuuu. OOpaTHbIe TPUTOHOMETPUUECKHIE (PYHKITUH.

51.ToxnecTBeHHbIE TIPEOOpa30BaHUs BBIPAKEHUMN, pEIICHUE YpaBHEHUW U HEPABEHCTB,
coJiepkamux oOpaTHbIE TPUTOHOMETPUIECKHE (PYHKIIUH.

52. AkcHOMBI U oTipefieNieHus1 aOCOMIOTHON T€OMETPHUH.

53.0OcHOBHBIC TIAHUMETPUYECKHE OOBEKTHI (TPEYroJIbHUK, €r0 CBOWCTBA, METPUUYECKHUE
COOTHOIIEHHS B TPEYTOJIHLHUKE).

54.0OCHOBHbBIC TUJITAHUMETPUUECKHE OOBEKThl  (YETHIPEXYTOJIbHUK, €ro CBOMCTBA,
METPUUYECKHUE COOTHOIIEHUS B YETHIPEXYTOJIBHUKE).

55.0CHOBHBIC TJITAHUMETPUUECKUE OOBEKTHI (OKPYKHOCTb, BIHCAHHAs W ONMUCAHHAs
OKPY>KHOCTb, PONOPLIMOHATBHOCTh OTPE3KOB U YIJIOB).

56.0OcHOBHBIC TIIAHUMETPUUECKHE OOBEKTHI (MMPABUIIbHBIE MHOTOYTOJIbHUKH ).

57.Teopema UeBbl 1 MeHenasi, UX MPUMEHEHUE. 3aMeUyaTeIbHbIE TOUKU TPEYTOJIbHUKA.

58.TTogobue uryp, BEIYUCICHHUE TIOMIAICH.

59.'eomeTpuueckre MOCTPOCHUS HA IIIOCKOCTH (MMPOCTEHUININE 3a/1a4H, TAIbl PEIICHHUS).

60.I'eomeTpryeckue NOCTPOEHHUSI Ha MJIOCKOCTH (KJIACCHUYECKUE 3aJauM, HE pa3pelIuMbie
LUPKYJIEM U JIUHENKOU.

61.OcHOBHbBIE METO/IbI PELICHUS MIJITAHUMETPUUECKUX 33/1a4 HA TOCTPOEHUE.

62. AKCMOMaTUYECKUN METO]T TOCTPOEHHUS a0COIIOTHOW FEOMETPHHU.
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63. AKCHOMBI U OTIpEICTICHUS] CTEPEOMETPHH.

64.JIunelinblie, IByrpaHHbIE 1 MHOTOTPAHHBIE YTJIbI.

65.B3auMHOe pacnosiokeHue NPSIMBIX, MPAMBIX U IUIOCKOCTEH, TUIOCKOCTEH B
IPOCTPAHCTBE.

66.MHuororpanauku. Teopema Ditnepa.

67.MuororpaHHukr (TIpuU3Ma: d3JIEMEHTBI, CIIOCOOBI TOCTPOCHUS M HM300paKEeHMUS,
BBIYUCIICHHE 00BEMOB U TIJIOIIAJICH).

68.MHororpaHHuky (MUpamMUAa: DIEMEHTBI, CHOCOOBI MOCTPOCHHSI M HU300pakKeHHUs,
BBIUMCIICHHE 00BEMOB U ILIOIIAEH).

69.Tena BpameHust (IMWJIAHAP: 3JIEMEHTHI, CIOCOOBI TOCTPOSHUS H H300pakKeHMUS,
BBIYHMCIICHHE 00BEMOB H ILIOIIAICH).

70.Tena BpameHusi (KOHYC: DJIEMEHTBI, CIIOCOOBI TOCTPOCHHS U HU300pakKeHHs,
BBIUMCIICHHE 00BEMOB U ILIOIIAEH).

71.Tena BpareHus (1ap: JIEMEHTHI, CIOCOObI TOCTPOCHUS U U300paKEHNUS, BEIUUCICHUE
00bEMOB U TUIOIIAJICH).

72.KoMmOuHanuu npocTpaHCTBEHHBIX Tl

73.Yceuennbie GUTYPHI (3JIEMEHTHI, CIOCOOBI MOCTPOCHUS U M300PaKEHUSI, BHIUUCICHUE
00bEMOB U TUIOIIAJICH).

IV. IEPEYEHDB JUTEPATYPHI, HEOBXOJUMOMH 1151 OCBOEHU A
JANCHUITJINHBI
4.1. OcHoBHasI JJUTEpaTypa

1. EnpuanunoBa, I'.I'. DnementapHas maremaruka : ydyeOHoe nmocobue / I'.I'. Enbua-
HHUHOBa, P.A. MenpHuKOB ; Enenkuil rocytapcTBeHHbIN yHUBEpcUTET UM. M. A. by-
HuHA. — Enen : Enenxnii rocynapcTBeHHbl yHuBepcuTeT um. M. A. bynuna, 2015.
— Y. 1. Apucdmeruka. OcuoB anredpsl. Kombunaropuka. @ynkmun. — 123 ¢. — URL:
http://www.elsu.ru/uploads/files/2019-03/1551896931 5.pdf  (mara oOparieHus:
31.08.2020). — TekcT : 37€KTPOHHBIH.

2. Enpuanunosa, I'.I'. Dnementapnas maremaruka : yueOHoe mocodue / I'.I'. Enpua-
HUHOBA, P.A. MenbHukoB ; Enenkuii rocyaapcTBeHHbli yHuepcuretr um. M. A. By-
HuHa. — Enen : Eneukuii rocygapctBennslii yauepeuretT uM. M. A. bynuna, 2016.
— Y. 4. 'eomeTrpusi. Hauanbuble cBenenus. TpeyroapHuk. — 93 c. — PexuM nocryna:
no noamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=498154 (na-
ta obpamenus: 31.08.2020). — bubmuorp. B ka. — ISBN 978-5-94809-852-4. - ISBN
978-5-94809-853-1 (u. 4). — TekcT : DIEKTPOHHBIH.

4.2. lonosHUTEILHAS JIUTEPATYpPa

1. MenbHukoB, P.A. DneMeHntapHas Maremaruka : yueOHoe nocooue / P.A. MenbHu-
k0B, I'.I'. EnpuanunoBa ; Enenkuit rocynapcTBeHHbli yauepeuret uM. M.A. byHu-
Ha. — Enen : Eneukuii rocynapctBeHHsbll yauBepcuteT uM. M. A. bynuna, 2017. —
Y. 3. Tpuronomerpusa. — 101 c. — Pexum npocryma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=498152 (mata  oOpamieHus:
31.08.2020). — bubauorp. B k1. — ISBN 978-5-94809-852-4. - ISBN 978-5-94809-
943-9 (4. 3). — TekcT : PAESKTPOHHBI.

9



http://www.elsu.ru/uploads/files/2019-03/1551896931_5.pdf
https://biblioclub.ru/index.php?page=book&id=498154
https://biblioclub.ru/index.php?page=book&id=498152

2. Eneukux, U.A. Ilnanumerpus : yueobnoe nocodue / M.A. Eneuxux, H.B. Uepnoyco-
Ba ; Enenkuii rocygapctBeHHbild yHuBepcuTeT uM. M.A. bynuna. — Enen : Eneukuii
rocyjaapcTBeHHbli yHupepcuter uMm. WM. A. bynumna, 2016. — 66 c. — URL:
http://www.elsu.ru/uploads/files/2016-12/1480680416 3.pdf (mata oOpameHus:

31.08.2020). — TekcT : 3IEKTPOHHBII.

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKAIMOHHOU CETU «MHTEPHET», HEOBXOANMBIX
JJI OCBOEHUA JTUCHHUTIJIMHbI

Ne Ccbli1ka Ha HanmenoBanue pa3padoTku B
nn " . JocrynHocrs
nH(poOpManMOHHBII pecypc 3JIeKTPOHHO (hopme
1. http://www.math.ru EP(I); TaJl MATeMATHIeCKOro 06pasoBa- CBOGOIHBIIH TOCTYII
http://exponenta.ru O6up A30BATCLHBIN MATCMATHHECCKIH | g 50 naprit JOCTYII
2. cair
denepanbHbIi 00pa3oBaTENbHBIN
3. http://www.ict.edu.ru nopran "HudopmaronHo- CBOOOAHBIH OCTYH
KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B
obpazoBanun"
V1. COBPEMEHHBIE IPO®ECCUOHAJIBHBIE BA3bI TAHHBIX
N NTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI
Ne Ccbli1ka Ha HanmeHoBanune pa3padoTKku B JIEKTPOH- JocTymHocrs
100 HH(OpPMaLIHOHHBII pecypc HoH dopme y

Perucrpanus uepes no-
00l YHUBEPCUTETCKUIA

KOMITBIOTED.
DIIeKTPOHHO-OUOINOTEUHAS B nanpueiimem npeno-
. cuctema (OBC CTaBIISIETCS HEOIPaHU-
1. | http://www.biblioclub.ru ( ) . P
VYHuBepcurerckasi 0MbIMOTEKA OH- YEHHbIW UHIUBUyaIb-
JIaH HBIM TOCTYM U3 000

TOYKH, B KOTOPOH MUMEET-
¢ gocryn K cetu MHTep-
HET

www.garant.ru o .
2. WHupopmalinoHHO-IIpaBOBOM MoOpTa CBOOOHBIN JOCTYTI

Poccuiickuii nHQOpMaIOHHBIH TTOp-
3. | www.elibrary.ru TaJl B 00JaCTH HAYKH, TEXHOJIOTHH, CBOOOIHBIH AOCTYII
ME/IMIINHBI H 00pa30BaHuUs

Pocculickas KOMIIBIOTEPHAsI CIIPaBOY-
HO-IIPAaBOBasi CUCTEMaA

4. | www.consultant.ru CBOOOTHBIN JOCTYII

http://fgosvo.ru [Topran deaepanbHBIX TOCyIAP-
S. CTBEHHBIX 00pa30BaTeNbHBIX CTaH- CB0OOHBIH AOCTYI
JTApTOB BBICIIET0 00pa30BaHMs

http://mathedu.ru Matematuueckoe oOpa3oBaHHE: 00-
6. IIEOCTYIHAsT JIEKTpOHHAst OnOmmo- | CBOOOHBIN AOCTYI
TeKa
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http://www.elsu.ru/uploads/files/2016-12/1480680416_3.pdf
http://www.math.ru/
http://exponenta.ru/
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http://www.biblioclub.ru/
http://www.garant.ru/
http://www.elibrary.ru/
http://www.consultant.ru/
http://fgosvo.ru/
http://mathedu.ru/

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INTPOI'PAMMHOE OBECIIEYEHHE
HpI/I peain3annunu y‘l€6HOI>'I AUCTUILIMHBI IMIPUMCHACTCA CIICAYIOIICC JIMICH3NOHHOC
51 CBO6OI[HO PaCIpoCTpaHsACMOC ITPOTrpaMMHOC O6€CHC‘I€HI/ICI
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

ViIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUS],
HEOBXO/JMUMBIE UIAA OCYIHECTBJIEHUA OBPA3OBATEJIBHOI'O
HPOLECCA IO INCIUIIVIMHE

VY4eOHble 3aHIATHS IPOBOAATCS B ayIUTOPUAX, YKOMIUIEKTOBAHHBIX CIIELUAIU3UPO-
BaHHOW MeOEJbI0, B TOM YUCJIE CTAlMOHAPHBIMU WJIM NMEPEHOCHBIMH TEXHUYECKUMU Cpe-
CTBaMU 00y4yeHus (IPOEKTOP, 3KPaH, KOMITBIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa IPOBOJAUTCS B KaOMHETaX, OCHAIICHHBIX KOMITbIOTEPHOMN
TEXHUKOM C BOBMOXHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» u obecrieyeHueM J10CTymna
B AJIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

11



