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PABOYAS ITPOTPAMMA JIUCIHHUIIJIMHBI
b1.B.J1B.01.02 Penienue HecTaHAAPTHBIX MATEMATHYECKUX 3a/1a9

Hanpasaenue noaroroBku: /0.03.01 Ungopmayuonnas 6ezonacnocmo

Hanpasaennocts (mpopuiib): Opeanuzayus u mexHonio2us 3auumsl UHGopmayuu
(no ompacau unu 8 cghepe npogheccuonanbHol OeamenbHoCmu)
KBamuduxamnus (crenenb): oaxanasp

dDopMa 00y4eHUsI: OuHas

NHCTUTYT: MaTEeMaTUKU, €CTECTBO3HAHUS U TEXHUKU
Kadenpa: MmaremaTuky 1 METOIUKH €€ MPENOTABAHUS

ouHasi popma

O0YHO-3204HAasi
dopma

3a04Hasi (popma

Kype

Cemectp/TpmMectp

1

Jlekmuu

JlabopaTopHble 3aHATHS

IIpakTuyeckue (ceMMHAPCKHE) 3aHATHS

36

KoncynbTanun

®opma(bl) MPOMEKYTOYHON aTTeCTALNU

3auer — 0,2

KonTtpoJasn

HNuble popmbl padoThl

CamocrosiTesibHas padora

71,8

Bcero uacos: 108

TpynoemkocTh: 3 3aueTHbIE eTUHUIIBI.

Pazpabotunk pabodeil mporpaMMsl:

KaHouodam neoazo2udeckux Hayk, ooyenm Yepnovcosa H.B.




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab u3ydyeHuss QIMCUMIUVIMHBI: CUCTEMaTHU3alMs, 0000IIEHNE U TTOBTOPEHUE OC-
HOBHBIX MOHATUN IIKOJBHOTO Kypca MAaTeMaTHKH, a TaKKe 3HAKOMCTBO C METOAAaMH 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 MAaTEMATUUYECKOTO aHaIN3a U MOJIEINPOBAHUS, TEO-
PETUUECKOT0 U KCIEPUMEHTAIBHOTO UCCIIEA0BAHNS.

Mecto aucuuniaunbl B cTpykrype OIIOII: peannsyercs B pamkax BapuaTUBHOU
yactu O6710ka b1. Jlucuumnunsl (Moaymn).

HJIaHI/IpyeMl)Ie PE3YJIbTATHI oﬁyquml N0 JUCHUIIJIUHE

Kon Ilnanupyemblie pe3yJibTaThl 00y4eHust
HNHAuKATOPbI AOCTHKEHHS] KOMIETeHIIHU
KOMITCTCHLUH 10 JMCIMILJIMHE
OIIK-2 3Haer: 3Haer:

- OCHOBHBIC TOHSTHS, HAEU, METOHAbl (yHIa-
MEHTaJbHOM M IPUKIAAHOW MaTEMaTHUKH,
(bopMyITUPOBKH U J0Ka3aTeNbCTBA YTBEPIKIeC-
HU, BO3SMOXHBIE C(epbl UX TPUMEHEHHS JIJIS
pelIeHus TPUKIaAHbIX 33/1a4;

- OCHOBHBIE ITOAXO0JIbI K IPOBEIECHUIO TEOPETU-
YECKMX U DKCIEPUMEHTAJIbHBIX HCCIENI0Ba-
HUH, a TaKXKe aHAJIN3Y UX Pe3yJbTaTOB; IPUH-
LIUIIB] MATEMATHYECKOTO MOJIEIIMPOBAHMUS;

- OCHOBHBIE€ CIIOCOOBI pelIeHUs 3a1au npodec-
CHOHAJIBHOM 00J1aCTH ¢ NPHUMEHEHHEM MaTe-
MAaTUYECKUX METOJ0B M MOJEIIEH.

TEPMUHBI U MOHATHS CUCTEMHOTO
[0JIX0/1a, OPUEHTHPYETCS B OC-
HOBHBIX TEOPETHUECKUX 3aKOHO-
MEPHOCTSIX, METOJIax IPUMEHHU-
TENbHO K MPOo(dhecCHoHaIbHOU e-
SITEIBHOCTH

YwMmeer:.

- OCYIHGCTBJ'ISITI) BBI60p METAMATECMATHUYCCKOT'O
MHCTPYMEHTApUs, 3aKOHOB €CTECTBEHHOHAYY-
HBIX TUCHUIIIINH dJIs1 peHIeHI/ISI IIOCTABJICHHBIX
MaTEeMaTUYeCKUX U MPUKIAIHBIX 33]1a4;

- an/maraTb HOHy‘IGHHBIC MATEMATUYCCKHC
3HaHUS K IPOBEJICHUIO UCCIIEIOBAHUM, a TaK-
Xe aHaJ'II/I3y nux pCSYJ'II)TaTOB; HpI/IMeHHTB Ha
MPAKTHUKE METOABl MAaTeMaTUYECKON 00padboT-
KHN I/IH(bOpMaHI/II/I 1 METOAbI MAaTECMATUYCCKOT'O

MOACIINPOBAHUSA;

- UCIIOJIb30BaTh MaTeMaTU4YECKUN anmapar JJisl perieHus
TIPUKJIAIHBIX 3a/1a4 B 00JaCTH 3aIUThl HHPOPMAITUH, &
TaKXKe TMPUHATHH ONTUMAJIbHBIX YMPaBJICHUYECKUX pe-
MIEHUH B DKOHOMUKE.

YmMeer:

BBITIOJIHATHE ITOUCK pGHICHI/Ifl 3a-
JlauM: BBIAENATH 3Tallbl perie-
HMH:, OCyHIeCTBJ'IHTI) I[CI\/JICTBI/ISI
10 PELIEHUIO;

HaxOJIUTh PalMOHAIBHBIE CIIOCO-
OBl pereHus 3aaa4

Bnaneer:

- 0a30BBIM KaTEropuajbHBIM MaTEMaTUYECKHM
arrmaparoM sl NOCTPOCHUS WU pean3alvu
OCHOBHBIX MAaT€MaTHYECKUX aJITOPUTMOB,

Bnaneer:

HaBbIKAMHN OIICHHUBAHUA pezynb—
TaTOB PELICHUS 3a1a4H;

HaBbIKAMH aprMeHTI/IPOBaHHOFO,
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aHaTM3a MaTeMaTHYECKUX M 3KOHOMUYECKHX
npoOIieM, penIeH s MPAKTUIECKUX 3a/1a4;

croco0amMM HaKoOIUJICHUsI, 0OpabOTKM U HC-
HOJIb30BAHMS MaTeMaTH4eCKOH MH(pOPMAIIH;
HaBbIKaMHU IMOCTPOCHUA, aHAJIM3a U NPUMCHC-
HHUSI MaTeMaTHMYeCKHX METOJ0B W MoJelei

AJId pCHICHU A MMPUKIIAAHBIX 3a1a4;

HaBbIKAMU TPUMEHEHHS COBPEMEHHOTO MaTeMaTHye-
CKOTO MHCTPYMEHTApHS [UIS PELICHUS MPHUKIATHBIX 3a-
Ja4 B 001aCTH 3aIIUTHl HHPOPMAIIWH; MIIAHUPOBAHUS U
MIPOTHO3UPOBAHNS, NPHUHATHS ONTUMAJBHBIX YIPaB-
JICHYECKUX PEIICHHUI B 9KOHOMHKE.

JOTUYHOTO  (POPMYTUPOBAHUS
CYXKJICHUH.

Il. COAEP’KAHUE U OB BbEM JUCIHHUIIJIMHbI

C YKazaHHuEM KoJINYeCTBa 4aC0B, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqaloumxca

¢ nmpenoaasaresieM (10 BUIaM Y4eOHbIX 3aHATH) M HA CAMOCTOATEILHYIO padoTy

QOunas popma o0yueHust

No AyIUTOpPHBIE 3aHATHS Cam.
HaumeHoBaHuUe pa3aeoB U TeM Bcero
n/n JK 3 JB pab.
Pazpen 1. «Qaementsl apupmeruxu. IlociaenoBarenbHo- 5 2 3
CTH H NMPOTrPeCCHI
Tema 1. «JeiictButensHple umcna. V3o0pakeHue
1. JICHCTBUTENFHBIX YUCEI Ha YHCICHHOH ocu. HepaBeH- 2 1 1
CTBa»
2. Tema 2. « Ilporpeccumn» 3 1 2
Paspen 2. « Meroa MmaTeMaTH4ecKOi MHIAYKIIUW) 4 2
Tema 3. IlpuMeHeHHEe METOJAa MAaTEMaTHYECKOH WH-
JTYKIMU K T0Ka3aTeJIbCTBY TOXIECTB, GOPMYI CYMMBI
3. K pelIeHHI0 3aJad Ha JeIMMOCTh. J[oKa3aTenbCTBO 4 2 2
HEpaBEHCTB C IIOMOIIBI0 METO/a MaTeMaTHYeCKOU
WHIYKIHH
Paznen 3. «daeMeHTapHble PYHKIMN» 7 2 5
4 Tema 4. Ilonstue ¢yukumn. I'padux PyHKIMU.
) Caoiicta ¢pyHkimid. Cxema ucciieioBanust QyHKIHH.
Tema 5. Onemenrapueie ¢QyHkuuu. JIpoOHO- 3 1 2
5. panmonanbHbIe QyHKIMH. [IpeodpasoBanus rpadhukoB
(hyHKIHH.
6 Tema 6. Kommosunus ¢pysakuuii. [lorsatrue oopaTHOiA 4 1 3
) dhyHKIHH
Pasnen 4. « Aaredpanuyeckue BoipaxeHusi. CTenenmn» 9 3 6
7 Tema 7. UucnoBble BbIpAXEHUs] U BBIPAXKEHUS C Ie-
' peMeHHBIMU. JIeCTBHSI ¢ MHOTOWICHAMH. 3 1 2
8. Tema 8. ToxxnecTsa.

9. Tema 9. CteneHs ynciia U €€ CBOMCTBA. 3 2
10. | Tema 10. Jlorapudmsl 1 X CBOHCTBA 3 1 2
Paznen 5. « Aaredopanuyeckue BoipaxeHusi. CTenenm» 45 15 30

11 Tema 11. OCHOBHBIE IOHATUS U ONPEAEIECHUS TEOPUU
" | ypaBHEHHH.
3 1 2
12 Tema 12. YpaBHeHus, cojepxaliie NepeMeHHYIO M0
" | 3HAKOM MOJTYJISL.
13 Tema 13. UppauuoHaibHble YpaBHEHUSI U METOJBI UX 3 1 2
" | peureHwus.




Tema 14. Iloka3arenbHble ypaBHeHus. Jlorapudmmde-

14. 3 1 2
CKHE ypaBHEHHS.
15 Tema 15. IIpocreiliine ypaBHEHHUs, coAepKallye Ia- 3 1 2
" | pametp. UccrenoBanne ypaBHEHUH.
16. | Tema 16. YpaBHeHHUs C IBYMS NIEPEMEHHBIMU. 3 1 2
17 Tema 17. CucteMbl ypaBHEHUH C HECKOJIBKIMH TIepe- 3 1 2
" | MCHHBIMU.
18 Tema 18. TekcToBBIE 3a1a4 HA COCTABJIEHUE ypaBHE- 3 1 2
" | HHH WK CHCTEM ypaBHCHHU.
19. | Tema 19. HepaBencrsa. 3 1 2
20 Tema 20. HepaBeHcTBa, comepikamiue IEepeMEHHYIO 3 1 2
" | mox 3HAaKOM a0COIIOTHON BEIMYNHEL.
21. | Tema 21. UppannoHaipHbIC HEPaBEHCTBA. 3 1 2
22 Tema 22. [loka3zarenpHbIe HepaBeHCTBA. Jlorapupmu- 3 1 2
" | 4eckue HEpaBEHCTBA.
23 Tema 23. Ilpocreiilie HEpaBEeHCTBA, COJIEpIKaIIHe 3 1 2
" | mapametp. HccnenoBannue HEpaBeHCTB.
24 Tema 24. KomOuHupoBaHHbIe HepaBeHCTBa. HekoTo- 3 1 2
" | pele 3aMeyaTeNbHbIC HEPABEHCTBRA.
o5 Tema 25. CucremMbl HEpaBeHCTB C OAHOM IEepeMEeHHOI]. 3 1 2
" | CucteMbl HEpaBEHCTB C HECKOJIBKUMU ITEPEMEHHBIMU.
26 Tema 26. TexcToBble 3a1auu, peliaeMble ¢ TOMOIIBIO 3 1 2
" | HepaBeHCTB
Pasnen 6. «aeMeHTHI KOMOMHATOPUKM 12 4 8
Tema 27. KombunatopHsie 3agaqu. [IpaBmia cyMMbl
27. | nnpousBeneHus. [IpuHINT BKIIOUSHUH U UCKITIOUE- 3 1 2
HUH.
28. | Tema 28. YnopsgodeHHbIe BEIOOPKU. COeTUMHCHHS. 3 1 2
29 Tema 29. bunom Herorona. [TonnHOMHuansHas Teope- 3 1 2
" | Mma.
30. | Tema 30. BeposiTHOCTB. 3 1 2
Paznen 7. «DjeMeHTHI TPUTOHOMETPUM 9 3 6
31 Tema 31. IIpeoOpa3oBaHHE TPUTOHOMETPHUUECKUX 3 1 2
" | BBIpaXKCHHH.
32 Tema 32. PemeHue TpUrOHOMETPUYIECKUX YpaBHEHHUH 3 1 2
' | HEpaBEHCTB U MX CHCTEM.
33 Tema 33. OOparHBIe TpUTOHOMETpUYECKUE (DYHKIHH 3 1 2
" | mux rpaduKu.
Pasnen 8. « DineMeHTHI reoMeTpuN» 16,8 5 11,8
34. Tema 34. 'eoMeTpust Ha IUIOCKOCTH.
35 Tema 35. [Tono6ue ¢uryp Ha mmockocT. Brincannsie 3 1 2
' | ¥ onHcaHHBIE MHOTOYTOJIbHHUKH.
36 Tema 36. ['eomeTpruecke NOCTPOSHUS Ha MIOCKOCTU 3 1 2
' | B npocTpaHcTBE
37. | Tema 37. CrepeomeTpruyeCcKUe MOHATHS. . 3 1 2
Tema 38. MHuororpansuku. Tena Bpamenus. Beruuc-
38. | nenue 00BEMOB | IUIOIIAACH OCHOBHBIX T€OMETPHYEC- 3 1 2
CKHX TelL
39. | Tema 39. KomOuHanmm mpocTpaHCTBEHHBIX T 4.8 1 3,8
®opMa 0TYETHOCTH: 3a4eT 0,2
HUTOTO: 108 36 71,8




OuHo-3a04uHasi popma o0yueHus: (He pean3yeTcs)
3aouHas ¢popma odyueHus (He peanuzyercs)

I11. OEHOYHBIE MATEPHAJIBI JJI5S1 MPOBEJAEHWS TEKYIIEA U

MNPOMEXYTOUYHON ATTECTAIIMUA OBYYAIOIIUXCA MO JUCIHUITIIUHE

Tekymias arrectarus IpoBoAUTCS B hopMe KOHTPOIBHOM paboThI, TecTa, pedepara.

Bapuanr A

1.

S

[TocnenoBarenbHOCTH 3a7jaHa PEKYPPEHTHBIM COOTHOIIIEHUEM 4a,,, =(N+1)a,, a, =1. 3a-

namrte e€¢ popMyroit ol1ero ujaeHa.
IlocnenoBarenpHOCTH (8,) TAKOBA, YTO & =-7, @, =0, &, IPU n>2 PABHO paJUaHHOU

Mepe BHYTPEHHETO YIJIa IPaBUJILHOTO n -yrojbHUKa. HaliiuTe nsaTh mociienqoBaTelb-
HBIX €€ YWICHOB, HaUMHas c a,. Haiinure ¢popmyiy o011iero aieHa 3Toi Nocae10BaTeNb-

HOCTH.

CyMMa ATy HayadbHBIX YWICHOB aprU(METHYECKON MPOrpecCur MEHbIIIE CYMMBI €€ T0-
cieayromux naty wieHoB Ha 50. Ha cKoJIbKO AECATHIN YICH MPOrpecCuu OOJIbIe €€
BTOPOTO WieHa?

bank Hauncisier 7% ronoseix. 1 ssuBaps 2000 r. B 3TOT OaHK ObLIa MOJOKEHA CyMMa a
pyoueii. Haitgure pazmep Bkiaaa Ha 1 ssaBaps 2005 r., eciid B TEUSHHUE 3TOTO BPEMEHU
MPOIIEHTHAsI CTaBKa ocTaBajach 0e3 n3MeHeHus. C MOMOIIbIO KAJIbKYJISITOPA BBISICHUTE,
Yyepe3 Kakoe HauMEHbIIIee YUCIIO JIET CyMMa BKJIaJia yBeTUYUTCs 0ojiee 4eM B 2 pasa.
JIOKaXHUTe UPPALMOHATIBHOCTD Yncia /2 .

B Buge kakoit 6eCKOHEUHON JEeCATUYHON JpoOU MpecTaBuMa JaHHAasi OOBIKHOBEHHAS:
11377,

18087

Bapuant b
1.JTokakuTe uppannoHanbHOCTh yrcia Sin 40°.
2.IlpeacraBbTe B BUJIE OOBIKHOBEHHOM JIpOOM CIIEAYIONIEE BBIPAKEHHUE, COJIEeprKaliee

4
0.23(7) + .
CMCHIAHHBIC 6eCKOHe“IHI)IC JACCATUYHBIC HepI/IOI[I/ILIeCKI/Ie I[pO6I/II ff_g .
0,5(61) -~
495

3.Jlana pyHkmms g(x)=2-8° —4-4* -8.2"". a) Pemmre HEpaBEeHCTBO g(x)< 0.

0) M300pa3ute Ha MIOCKOCTH MHOXKECTBO TOYEK, KOOPAMHATHI X U ) KOTOPBIX YIOBJIE-

TBOPSIOT HEPABCHCTBY g(xy) <O.

4 JlokasaTh, uTo0 VneZ:12 +2 +3> +..+n

B) CKOJILKO pelleHnii (B 3aBUCUMOCTH OT @) HMEET ypaBHeHUe g(x)=a-2"" ?

»  n(n+1)(2n+1)
= . .

Bapuaunt B

3+
|l.Pemnre ypaBHEHHE:

(B+x)
(3—x) (2—x



2.Pemmte ypaBHenue: Vx —v/x+1+vx+9 —/x+4=0.
3.Pemure ypaBuenue: log, log, log, log, (— lj =0.
X

1

4.Pemmte ypaBHeHue: 100" =4/100.
5.Pemmmre ypaBHEeHue: Qx -3- 2)- x=0.. B orBeT 3anummre cymmy KOpHEM.

Bapuanr I

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

2. Eciiu 4,B,C — yriibl TpeyroiabHuka u yroa C — Tynou, 1o tga -tgf <1. Jlokaxure.

3. Beiuncaure tg (Sarctg ?J

Pewmnre ypaBHeHueE: tgx -tg 2—3X =1

4.
2 - 2 l
cos” ax —sin” zy =2,
. Pemnre cucrteMy ypaBHEHUN: 1
: X—y==.
y 3
- 6 6 7
Pemnre HEpaBeHCTBO: sin® X —cos® X < T
6.
Bapuanrt /{

1. JlokaxxuTe, 4TO B MPSIMOYTOJILHOM TpeyrojipHuke a+b<c+h,.

2. Jloxasatbh, YTO BBICOTHI TPEYTOJIBHUKA TIEPECEKAIOTCS B OJTHOM TOUKE.
3. Haiit cTOpOHBI MPSIMOYTOIBLHOTO TPEYTOJIbHUKA 110 JAaHHBIM: IEPUMETPY 2P U BBICOTE

h.

4. B tpanenuun ABCD (AB I CD) cpennsist munaust 7 ¢M, BbICOTa 15V3 CM, a yTOJI MEXIY

JUAroHaJsIMA IPOTUB OCHOBAHUS 120°. Haiiqure quaroHanu Tpamneuuu.

5. Jlan poM0 ¢ octpbiM yriiom B 30°, Goubliast AuaroHas €ro paia a. B aror pom6
BIMCAH MPSIMOYTOJIBHUK TaK, YTO OJHA U3 €T0 IUArOHAJIEH €CTh MEHbIIIAsA TUArOHAIb
pomba. OnpeaenuTs MmIomaas TPSIMOYTOJIbHHAKA.

Bapuant E
HyCTB ABCDA181C1D1 — KY6
Uro sBisiercs nepeceuenreM rmiockocteit B1C1D; u ABB;?

e o o =

HazoBute HECKOIBKO Map MIOCKOCTEN, TEPECEUEHUEM KOTOPHIX siBJsieTcs npsimas AB.
PaccmarpuBarorcs mimockoctn AB1Ci m Ai1D1C. TlpeacraBere cebe mx IepeceucHue.
HazoBuTe kakue-HuOyAb UX OOIIME TOUKH.

Kakum MoXeT ObITh B3aMMHOE PACIOJIOKEHHE IBYX MPsAMBIX a U b, eciu oHn nexar B
MepeCceKaromMXCs MIOCKOCTAX?



3. BepHo Ju, YTO yroJ MexXILy MPSAMOM U IIIOCKOCTBIO Beera Menbine 90°?
4. Kakoil MHOTOYTOJIbHUK MOKHO MOJYYHTb, IPOBOAS CEUEHUE KyOa IIOCKOCTHIO, HE Ia-

paJuieIbHOM OCHOBaHUIO?
THUIIOBOM BAPUAHT TeCTA

A) OTMETBTE HOMEP IIPABUJIBHOT'O OTBETA B

BJIAHKE OTBETOB

3AJAHUS

BAPUAHTBI OTBETOB

Al. Ykaxure Bce HOMEpa palilMOHAIIbHBIX YUCEJI JaHHOT'O MHOKECTBA:

1) Y323 .83:2 273 3%°% 4y 1 ;5)/8+2415.(y3-5)

V3+4/5

1) 123 2234 3)2,35

4)2,45 5)1,25

a+b’ '(\/—_ayl

A2. YIpoCcTUTE BBIpa)KEHHE — 7 .
a—bv-a

1)b—(;/3 2)b—+-a 3)J-a-b
4) \J—a+b 5) —J-a-b

A3. CymMa KopHeil Wit KOpeHb (€Cii OH €IUHCTBEHHBIN) ypaBHEHUS

MIPUHAUICKUT IIPOMEKYTKY

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

A4. Haiimute CKOpOCTh JIONKH B CTOsSYed Boae (B KM/4ac), eciii 3a 5 4acoB OHa MPOILIa

mo peke 20 KM ¥ BEpHYJIACh Ha3aJl,  CKOPOCTh TEUCHUs 3 KM/4ac 1HN8 2)9 3)10 411 5)12
o X 1 x-2 1 2 4
A5. Cymma kopHeii ypapuenust (3/g3x+ |7 _ (7] paBHa 1) -3 2) — 3 3) —4 4) — 3 5)2
36

A6. CpenHee  apu(METHUECKOE BCEX KOpHeEl ypaBHEHMs COS’X + SinNX COSX = 1, npuHaj-
JIeKAIINX TIPOMEKYTKY [-T; ], paBHO

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

A7. IlpousBeneHue OpANHAT TOYEK MEPECEUCHIUS IPAMOH - 2X + 3y = 2 1 THIIepOOIIB

paBHO

Y=50x

2) 1 3yl g2 54

2
1) _2
3 3

A8. Haiiznre miomans YeTbpexyroibHIKa, OTPAHHYCHHOTO MPSIMBIMA Y _ 14 H
$—x=

Y _ « —gH OCIMH KOOpAHHAT

2

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

A9. Ecm Touku A(2; - 3; 5), B(11; - 4; 6) u D(3; 6; 4) sBstrorest BepmHamu pomba ABCD, to
mmHa auaroHad AC paBHa

1)40 2) 2./41 3) 313 4) 2415 5) 447

A10. Ecnu B Tpameiyu AJiMHA MEHBIIIETO OCHOBAaHUS paBHA 16 CM, OTHOIICHHUE JJIHH OOJIbIIIe-
TO OCHOBaHUS U CpeAHell TMHUM paBHO 3 : 2, TO JUIMHA CpelHeH JIMHUM (B CM) paBHA

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

A1l1l. Obpasyromas KOHyca paBHa 4 cM, a YroJI TIpH BEPIIIHE OCEBOTO ceUeHust paBeH 120°.
Haiinute o0vem KoHyca (B Ky0. cM)

1247 2) 8J3rn 3) 36 4)1243r 5) 8x

Al2. HafiguTe BCe 3HAYEHMs NapameTpa a, IpH KOTOPBIX rpaduku GpyHKumid | _ [x=2| y
=z

y = ‘x 4+ a‘ HMEIOT OZIHY OOIIYI0 TOYKY

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

IIpumepHas Tematuka pedeparon

Pa3Butne nonstus o uncne.
[Tpunnun Jupuxiie.

[TocnemoBaTeIbHOCTH ¥ MPOTPECCHUH.

Meton maTeMaTUYECKOM MHAYKIUHA U €0 IPUMEHEHHUE.
Pemenne ypaBHeHUH ¢ ITapameTpaMmu.

Jloka3aTenbCTBO TPUTOHOMETPUUYECKUX HEPABEHCTB.

CoNoOaRrLNE

Hexkoropeie 3ameuaresibHbIE HEPABEHCTBA U UX UCIOJIb30BAHUE MPU PEIICHUN 3a]1a4.
OYHKITMOHATBHO-TpaQUIECKU METO]T PEIICHHS YPaBHECHUM.

OOpatHble TPUTOHOMETPUYECKUE ONIEPALIMH HAJl TPUTOHOMETPUUECKUMH (PYHKIUSMHU.



10. Tpuronomerpudeckue COOTHOIICHHUS MEXKITY OCHOBHBIMH 3JIEMEHTAMU
TPEYTrOJIbHUKOB.

11. [IpuMeHeHUEe MeTOa KOOPAMHAT K PEIISHUIO 3a/1a4.

12. [IpuMeHeHnEe BEKTOPHOTO METO/Aa K PEIICHUIO 3a/1a4.

13. 'eomeTpuyeckue 3ajaud Ha OTHICKAaHHWE HAWMOOJBIIUX M HAUMEHBIIUX 3HAYCHUU
BEJIMYHUH.

[IpomexxyTouHast arrectanusi OOydalOLIMXCS OCYIIECTBIseTCs B (opMe 3aueTa C
WCIIOJIb30BAHUEM CIIENYIOIINX OLEHOYHBIX MAaTEPHAJIOB:

Bomnpocs! k 3auery (1 cemectp, ouHas popMa 00y4eHUs1)

1. Onpenenenre palMoOHAIBHBIX, UPPALMOHATIBHBIX, AEHCTBUTEIBHBIX yKcell. VX npen-

CTaBJIeHHE B BUJie poOeil. M300pakeHne Ha YUCIOBOM HMpsIMOiA.

[TocnenoBarensHOCTH yKcen. ApupMeTndeckas U reoMmeTpuueckas nporpeccuu. [pu-

MEHEHHE MPOTpeccuil AJisi NepeBoia NECATUUHBIX JpoOeil B 0ObIKHOBEHHBIE.

YuCII0BBIE BBIPAKEHUS U BBIPAKEHHUS C IEPEMEHHBIMU.

Crenenu u UX CBOMCTBA.

Apudpmernueckue kopHu. CBoHCTBa KOPHEH.

Jlorapudmuueckre u noka3aTelibHbIe BBIPAKEHUS U UX IPE0Opa3oBaHue.

OpnHowieHbl U MHOTOUJIEHBI. JlelicTBUs ¢ MHOrowieHaMu. CriocoObl pa3ioKeHUs] MHO-

rO4YJIEHOB Ha HEMPUBOJUMBIE COMHOXKUTENU. JleleHre MHOTOUJIEHOB C OCTATKOM.

8. OcHoBHas Teopema apupMeTHKU. TeopeMbl 0 IeTUMOCTH MHOTOYJICHOB. 3HAYEHUS
KOpPHU MHOTOwWIeHOB. Llenbie u ApoOHbIe KOpHU MHOrOwIeHOB. Teopema besy. Teopus
MHOrowieHoB U (popmyna Kapaano. KopHu u nuHeiiHbIe MHOKUTEIN MHOTOUYJIEHOB.

9. Hcnonp3oBaHnEe MHOTOUYJICHOB JJIsl PA3JIOKEHHSI POU3BOJILHOTO MHOTOUJIEHA TIO CTe-
MEHsAM JIBywIieHa. Teopus MHOrouIeHOB 1 OnHOM HbloTOHA.

10.ITocTpoenue rpadukoB HyHKIMIA ¢ TOMOIIBIO JJIEMEHTAPHBIX MTPE0OpPa30OBAHMIA.

11.KomOuHaTOpHbIE 337a4l B KOHEUHBIX MHOXecCTBaxX. [IpaBuio cyMMbl U IPOU3BEACHHUS.
Yucno »1eMeHTOB O0ObeqUHEHMs] IBYX MHOXecTB. KomOuHaTOpHBIE 3adauu B
KOHEYHBIX MHOKeCTBaX. [I[puHIMIT BKIIFOUEHHS U HCKITFOUEHUS.

12. YnopsinoueHusie BoIOOpKU. COETUHEHUS: COUYETAHUs, pa3MEIlEeHUE, MMEPECTAHOBKU C
noBTopeHusMH u 6e3. KoMmOnHaTopHbIe TOX1eCTBA.

13.Koaddurmentst MuHorounena u 6unom Hrtotona. [lonmHomMuansHas Teopema.

14 . KoMOuHaTOpHbIE 33/1a4M Ha BBIUMCIECHUE BEPOSITHOCTH.

15.ToxxnecTBeHHbIE  TIpeoOpa3oBaHUsl ~ MPPALMOHAIBHBIX  BBIPAXKEHUM,  CBOICTBa
apupmeTnyeckoro KopHs. CTeneHb ¢ paloHaIbHbIM MOKa3aTeeM.

16.ToxnectBa. @OpMyIIbl COKPAILIEHHOTO YMHOXEHHUA. TOXIECTBEHHbIE MPeoOpa3oBaHUs
anredpandecKkux BhIpaXKEHUH, COAEPKAIIUX a0COTIOTHYIO BETUYHHY.

17.ToxnecTBeHHBbIE MPEeOOpa30BaHUs MOKA3aTEIbHBIX U JIOTApU(PMUYECKUX BBIPAKCHUI.
[Tonsitue norapudma. CoricTBa morapudmMoB.

18. lokazarenscTBO TOXKAecTB. MHOTOwIeHbl. Cxema ['opuepa. Teopema besy.

19.TlonsiTue o Meroae marematudeckod uHAykiuu. [Ipumenenne MMU k pemieHuro
3azay.

no
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20.UccnenoBanne GyHKOMA C TOMOIIBIO TMPOU3ZBOJHON W TIOCTPOEHUE TpaduKoB.
[TokazaTtenbHas u Jorapupmuyueckas GQyHKIUU.

21.Jlunerinas u kBagpatuuHas ¢yHkuuu. CreneHHas ¢yHkuusa. poOHo-panrioHanbHas
byHKIUS.

22.Iloctpoenue rpadukoB (PYHKIUN, aHAIUTUYECKOE BBIPAXKEHUE KOTOPBIX COACPIKUT
mepemenHyio o 3uakom Moy (y = [f(X)], [y| = [f(X)], y] = [F(x)], y = f(|x[)).

23.Buabl ypaBHeHMl M crmocoObl WX pelieHus (Liefible ypaBHEHHUs, MOKa3aTelIbHbIe
YpaBHEHU).

24.Bunel ypaBHEHHH U CrHOcoObl MX peuieHus (IpoOHO-palroHalbHbIE YpaBHEHUS,
norapuMHUIECKEC YPaBHCHUS ).

25.Bujsl ypaBHeHH U c1IOCOOBI UX perieHus (ypaBHEHUS BBICIINX CTENICHEH, ypaBHEHHUS,
coJiep KaIme 3HaK a0COIOTHON BEITUIMHBI).

26.Buel ypaBHEHUH U cIOCOOBI UX pelieHusl (MppallioHaIbHbIe YPaBHEHN).

27.YpaBHEHUS U HEPABEHCTBA C TApaMETPAMH.

28.Buapl HepaBeHCTB M CHOCOObI MX peleHus (1iesible HEepaBEHCTBA, IOKa3aTENIbHBIC
HEPaBEHCTBA).

29.Buipl HEpaBEHCTB M CHOCOOBI MX pelieHus (IpoOHO-pallOHaIbHbIE HEPaBEHCTBA,
norapupMHUIECKre HEPABEHCTBA).

30.Bunpl HEpaBEHCTB U CHOCOOBI MX pelIeHHs (HEpaBEHCTBA, COAEpIKalllie MHOTOYJIEH
cTerneHn N>4, HepaBeHCTBA, CO/IEpIKaIe 3HaK aOCONMIOTHON BEJTMYMHBI).

31.Buasl HepaBEHCTB U CITOCOOBI X PEIICHUS (MPPAOHAILHBIC HEPABEHCTRA).

32.PaBHOCUIIBbHBIE TPe0Opa30BaHus MPU PELICHUH YPAaBHEHUI U HEPABEHCTB.

33.CucteMbl M COBOKYITHOCTH YPAaBHEHMH C OJHOW M HECKOJIbKUMHU IEPEMEHHBIMHU.
PaBHOCunbHBIE ccTeMbl. CUCTEMBI-CIIEACTBHSL.

34.MeTto/1bl pelIeHus: CUCTEM HepaBeHCTB. HepaBeHCTBa ¢ IByMs IEpEMEHHBIMHU.

35.DOyHKIMOHATBHBIE,  AIreOpOaHATUTUYECKUEe  METOJbl  PEHIeHUS  YpaBHEHUH,
HEPaBEHCTB, CUCTEM.

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

37.[loka3aTenbcTBO  HepaBeHCTB. CpaBHEHHUsT 3HAuYeHWW  BbIpakeHuid. OmopHbIE
HepaBeHCTBA. CBOMCTBA YHCIIOBBIX HEPABEHCTB.

38.Pemenne 3amad Ha COCTaBJICHHME YpaBHEHUH, HEPABEHCTB W HMX KOHCTPYKIIH.
TekcToBBIE 3a1a4M HA UCCIIEAOBAHNUE PEILICHUN.

39.loka3aTeNnbCTBO TPUTOHOMETPUYECKIX HEpaBeHCTB. ToXAECTBEHHOE MpeoOpa3oBaHue
TPUTOHOMETPUYECKUX BBIPAKEHUH.

40.OyHKIIMOHATIBHBIE METOJIbl PEIICHUS TPUTOHOMETPUYECKUX M KOMOMHUPOBAHHBIX
YpaBHEHUN.

41.MeTo/1bl pelIeHUs CUCTEM TPUTOHOMETPUUECKHUX YpaBHEHUIA.

42.MeTobl perieHus: TPUrOHOMETPUYECKUX YPABHCHHM.

43.Meto/1bl pelieHns TPUTOHOMETPUUECKUX HEPABEHCTB.

44 Tpuronomerpudeckue GyHkiuu. OOpaTHbIC TPUTOHOMETPHUECKUE QYHKITUU.

45.ToxaecTBeHHbIE MPeoOpa30BaHUs BHIPAKCHUM, PEIIEHWE YpPaBHEHUW M HEPABEHCTB,
coJiepKaux oOpaTHbIE TPUTOHOMETPUIECKHE (PYHKIIUH.

46.AKcrOMBI U onpesiesieHus: a0COIIOTHON T€OMETPHH.



47.OCHOBHBIEC TMJIAHUMETPUUYECKHE OOBEKTHI (TPEYrOJbHHUK, €r0 CBOMCTBA, METPUUECKUE
COOTHOIIICHHSI B TPEYTOJILHUKE).

48.0CHOBHBIE TUTAHUMETPUYECKHE OOBEKTHl  (YETHIPEXYroJIbHUK, €ro CBOMWCTBA,
METPUYECKUE COOTHOIIICHUS B UETHIPEX YT OJIbHUKE).

49.0CHOBHBIC TJIAHUMETPUYECKHE OOBEKTHl (OKPY>KHOCTb, BIMCaHHAsT W ONUCAHHas
OKPYXHOCTb, MPONOPIHUOHATBHOCTb OTPE3KOB U YTJIOB).

50.0OcHoBHBIC TJITAHUMETPUUECKHUE 00BEKTHI (ITPaBUIIbHBIC MHOTOYTOJIbHUKH).

51.Teopema UeBbl 1 MeHenast, X NpUMEHEHHE. 3aMeyaTeIbHbIE TOUKH TPEYTOJIbHUKA.

52.TTogobue uryp, BEIYUCICHHAE TIOMIACH.

53.I'eomeTpruyeckre MOCTPOCHUS HA TNIOCKOCTH (MMPOCTEHINNE 3a/1auu, ITAbl PEIICHHMS).

54.T'eomeTprUyecKre MOCTPOCHHS Ha IJIOCKOCTH (KJIACCHUYECKHUE 33aJa4uM, HE pa3pelirMble
LUAPKYJIEM U JIMHEUKOM.

55.0cHOBHBIE METO/IBI PEIICHNUS TUTAHUMETPHUECKUX 3a7a4 Ha TIOCTPOSHHE.

56.AKCHOMBI U OIpeleNeHus cTepeoMeTpuu. JIuHeiHble, IByrpaHHbIE 1 MHOTOTPaHHbIE
YTJIBI.

57.B3auMHOE pacroyiOKEHHE MPSAMBIX, TMPSAMBIX M IUIOCKOCTEH, IUIOCKOCTEH B
IPOCTPAHCTBE.

58.MHuororpannuku. Teopema Oinepa.MHOrorpaHHukH (IpU3Ma: 3JEMEHTHI, CHOCOOBI
HOCTPOEHUS U N300paKEeHNU s, BEIUMCICHHE 00BEMOB U IIJIOLIAAEH).

59.MHororpaHHuKkd (MUpaMUa: dSJIEMEHTHI, CIHOCOObI TOCTPOCHUSI M HU300paKeHUs,
BBIUMCIICHHE 00BEMOB U ILIOIIAEH).

60.Tena Bpamenus (IIMHADP: SJIEMEHTHI, CIOCOOBI TOCTPOCHHUS U HU300paKCHHUS,
BBIUMCIICHHE 00BEMOB U ILIOIIAEH).

61.Tena BpameHuss (KOHYC: DJIEMEHTBI, CIOCOOBI TOCTPOCHHS U HW300paKeHHs,
BBIYHCIICHHE 00BEMOB U ILIOIIAICH).

62.Tena BpamieHus (Iap: 3JIE€MEHTHI, CIOCOOBI MOCTPOCHUS U N300paKEHUsI, BEIUKNCICHHUE
00bEMOB U TUIOIIAJICH).

63.KomOuHanmuu npocTpaHCTBEHHBIX Tl

64.Yceuennbie GUTYpHI (IJEMEHTHI, CIOCOOBI MOCTPOCHUSI U M300PaKEHUSI, BEIUUCICHUE
00BbEMOB U TUIOIIAJICH).

IV. HEPEYEHD JUTEPATYPHI, HEOBXOJIUMOMH )11 OCBOEHUSA
JANCHOUITJINHBI
4.1. OcHOoBHas1 JiUTEpaTypa

1. EnbuanunoBa, I'.I'. DnementapHas maremaruka : yuyeOHoe nmocodue / I'.I'. Enbua-
HUHOBA, P.A. MenbHukoB ; Enenkunii rocy1apcTBeHHbIM yHUBEpcHUTeT UM. M. A. By-
HuHa. — Enen : Enenukuii rocygapctBenHslii yausepeureT uMm. M. A. bynuna, 2015.
— Y. 1. Apucdmernxa. OcHoB anredpsl. Kombunatopuka. @ynkuuu. — 123 c¢. — URL:
http://www.elsu.ru/uploads/files/2019-03/1551896931 5.pdf  (mata oOpamieHus:
31.08.2020). — TekcT : 37€KTPOHHBIH.

2. EnpuanunoBa, I'.I'. DnemenTtapHas marematuka : yue6Hoe nocobue / I'.I'. Enpua-
HUHOBA, P.A. MenbaukoB ; Enenxuil rocygapcTBeHHbI yHUBEpcUTET M. .A. By-
HuHa. — Enen : Eneuxuii rocynapcTBeHHbll yHuBepeuteT uMm. U. A. bynuna, 2016.
— Y. 4. I'eometpust. HauaneHble cBenenus. TpeyroabHuk. — 93 c. — Pexxum pocryna:
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http://www.elsu.ru/uploads/files/2019-03/1551896931_5.pdf

o noxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=498154 (na-
ta oopamenus: 31.08.2020). — bubmuorp. B ku. — ISBN 978-5-94809-852-4. - ISBN
978-5-94809-853-1 (u. 4). — TekcT : 37EKTPOHHBIH.

4.2. lonoJiHUTEIbLHAS JIUTEPATYpPAa

MenbsaukoB, P.A. DnemMenTapHas Maremaruka : yueOHoe nocooue / P.A. MenbHu-
koB, ['.I'. EnpbuanunoBa ; Eneuxuii rocyiapcTBeHHbIN yHUBepcUTeT UM. . A. ByHu-
Ha. — Enen : Enenkwii rocygapctBeHHblid yauBepcuteT uMm. M. A. bynuna, 2017. —
Y. 3. Tpuronomerpusa. — 101 c¢. — Pexum npocryma: nmo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=498152 (mata  oOpamieHHUS:
31.08.2020). — bubmmorp. B kH. — ISBN 978-5-94809-852-4. - ISBN 978-5-94809-
943-9 (4. 3). — TeKcCT : IEeKTPOHHBIMN.

Eneuxux, U.A. Ilnanumetpus : yuebnoe nocodue / M.A. Eneukux, H.B. UepHoyco-
Ba ; Enenkuit rocynapcreennsiil ynusepcureT uM. M.A. bynuna. — Enen : Enenkuii
rocyfgapctBeHHblid yHuBepcutrer um. WM. A. bynuna, 2016. — 66 c. — URL:
http://www.elsu.ru/uploads/files/2016-12/1480680416_3.pdf (mata oOpamieHus:
31.08.2020). — TekcT : 37eKTPOHHBIH.

V. IIEPEYEHb PECYPCOB HUH®OPMAILIMOHHO-

TEJJEKOMMYHUKAIIMOHHOM CETU «AHTEPHET», HEOBXOIUMBbIX

JJIS1 OCBOEHUSA IUCHUIIJIMHBI

Ne Ccblika HA HaumenoBanue pazpadorku B
nn " . JocTrynHocTh
HH(OpPMaLMOHHBII pecypc 3JIEKTPOHHOI ¢opme
1. http://www.math.ru EIE)TM MaTEMaTHieCKoro 06pasosa- CBOOOHBII JOCTYII
http://exponenta.ru O6vp A30BATCIILHBIM MATCMATHACCKIH CBOOOIHEII JOCTYTT
2. caiir
®denepanbHBI 00pa3oBaTEIBHBII
3. http://www.ict.edu.ru nopran "HHdopmatonHo- CBOGOIHEI JOCTYI
KOMMYHUKAITUOHHBIC TCXHOJIOT'UU B
obpazoBaHun"
VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N NTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI
Ne Ccplika Ha HaumeHnoBanune pa3padoTKu B 2JICKTPOH-
. . JocTynHocTh
I HHPOPMALMOHHBII pecypc HOH hopme
Perucrpanus uepes iro-
0011 yHUBEpCUTETCKUI
KOMIIBIOTEDP.
DIIeKTPOHHO-OUOIMOTEeUHAS °P
cucrema (I5C) B nanpneimem npeno-
1. | http://www.biblioclub.ru CTaBJIICTCS HEOTPAHMU-
YHuBepcurerckas 0nbIMOTEKA OH- .
A YCHHbIM HHANBUAYAJIb-
HBII TOCTYI U3 JIFOOOMH
TOYKHU, B KOTOpOﬁ HUMECT-
cs joctyn K cetu MuTep-
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HET

www.garant.ru . o
2. WndopmaninoHHO-IIPaBOBOM MOpTAa CB0OOIHBII JOCTYTI

Poccuiickuii nuopMaioHHBIH 1TOp-
3. | www.elibrary.ru TaJl B 00JIACTH HAyKH, TEXHOJOTHH, CBOOOHBIH JOCTYIT
METUIMHBI B 00pa30BaHuUs

Poccuiickas KOMITIBIOTCPHAasd CIIpaBO4-
HO-IIpaBOBad CUCTCMa

4. | www.consultant.ru

CB0OOAHBIH JOCTYI

http://fgosvo.ru [Topran deaepaibHBIX TOCyIAP-
5. CTBEHHBIX 00pa30BaTEIbHBIX CTAH- CBOOOIHBII AOCTYIT
JIapTOB BBICILIET0 00pa30BaHMs
http://mathedu.ru MaremaTtrueckoe oOpa3oBaHue: 00-
6. MIEJJOCTYITHAS JIEeKTpoHHAss OubOmmo- | CBOOOAHBIN AOCTYI

TCKa

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
ITPOI'PAMMHOE OBECIIEYEHUE
[Ipu peanuzanuu y4eOHON JUCHUIUIMHBI MPUMEHSETCS CIEAYIONIEE JTUIIEH3UOHHOE
1 CBOOOJHO pacpOCTpaHsIEeMOe MPOrpaMMHOe 00ecTieUeHUE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIiIl. OBGOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHUI,
HEOBXOJIUMBIE J1JIsA OCYIECTBJIEHUSA OBPA30OBATEJIBHOI'O
MMPOLECCA IO AMCIUIIVIMHE

YdeOHbIe 3aHATHS TPOBOASTCS B ayTUTOPUSIX, YKOMIUIEKTOBAHHBIX CIICIAATN3UPO-
BaHHOW MeOesbIo, B TOM YHCJIe CTAllMOHAPHBIMU HII MIEPEHOCHBIMU TEXHUYECKUMHU CPE/I-
CTBaMH 00yueHus (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

CamocTosiTenbHast paboTa NpPOBOAUTCS B KaOMHETaX, OCHALICHHBIX KOMIIbIOTEPHOM
TEXHUKON C BO3MOKHOCTBIO MOJAKIIOUEHUs K ceTu «/HTepHeT» u odecnedyeHrneM J1octymna
B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.
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