EJIELIKU TOCYJAPCTBEHHBIN YHUBEPCUTET um. U.A. BYHUHA

PABOYASA ITPOT'PAMMA JIUCIHUAIIJIMHBI
b1.B.01.21./1B.01.02 Pemienye HeCTAHIAPTHLIX MATEMATHYECKHUX 32124

Hanpasnenue noaroroBku: 09.03.01 MudopmaTuka u BEIYUCIUTENbHAS TEXHUKA

Hanpasiennocts (mpoguinb): MHpopMaTrka 1 BBIYUCIUTEIbHAS] TEXHUKA

KBanudukanusa (crenenn): 6akaiasp
®opma 00y4YeHHUs: OUHAs

NHCTUTYT: MaTEeMaTUKU, €CTECTBO3HAHUS U TEXHUKU
Kadenpa: MmaremaTuky 1 METOOUKH €€ NMPETOTABAHUS

o4Hasi popMa | OYHO-3204HAA 3a04Hast
dopma dopma
|
Kype
1
CemecTp/TpumMectp
Jlekumnu -
JlabopaTopHbie 3aHATHS -
IIpakTHyeckne (ceMHHAPCKHUE) 3aHATHS 36
KoncyabTanuu -
®opma(bl) IPOMEKYTOYHOM aTTeCTAIMI 3ayer — 0,2
Kontpoun -
HNubie popMbl padboThI -
CamocrositeibHas padora 71,8

Bcero yacon: 108

TpynoemkocTh: 3 3a4eTHbIE € IMHUIIBI.

Pa3zpaboTunk pabodeil mporpaMMel:

Kanouoam neoazo2uyeckux Hayk, oouenm Yeprnoycosa H.B.




|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JIEJI

Heab u3ydyeHuss OTMCUMIUVIMHBI: CUCTEMATH3AIMs, 0000ICHINE W TTOBTOPEHUE OC-
HOBHBIX MOHSATHN IIKOJBHOTO Kypca MAaTeéMaTHUKH, a TAKKE€ 3HAKOMCTBO C METOAAMHU pe-
IICHUS HECTAaHJIAPTHBIX MATEMATHYECKUX 3a7ay, U KaK CJIEIACTBHUE, MOBBIIIEHUE YPOBHS
MAaTEMATUYECKOUN KYJIbTYPHI.

3agaum u3y4yeHUsl JMCHMILIMHBI: (OPMHUPOBAHHUE U PA3BUTHE CIIOCOOHOCTEN HC-
MOJIb30BaHUsl OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUYHBIX JUCHUILIMH B TPO(PECCUOHATLHON
NEeATEeIbHOCTH, TPUMEHEHUE METOJ0B MaTEMAaTUYECKOTO aHaIu3a U MOAECIUPOBAHUS, TEO-
PETUYECKOTO U HKCIEPUMEHTAIILHOTO HCCIICI0BAHMUSI.

Mecto qucnumiaunbl B ctpykrype OIIOII: peanusyercs B pamkax yactu, popMu-

pyeMoii ydacTHUKaMU 00pa3oBaTesIbHbIX OTHOIIEHU, 6:10ka b1. Jucuuniauael (MOLysn).

Il1aHupyemble pe3yJbTAThl 00YYEeHHUS M0 TMCHHUIINHE!

Kon IInanupyeMsble pe3yJbTaThl
HNHauKaTopbl 10CTHKEHUS KOMIIETeHIIMH
KOMIIETEHIHN 00yUYeHHsl 0 THCIHILJINHE
YK-1 3HarThb: 3Haer:

- METOJIbI TOMCKA HH(POPMAIIMK U PaOOTHI C
HEH;
- CYIIHOCTh CUCTEMHOT'0 MOJIXO0/1a.

TEPMHUHBI U IIOHATUSA CUCTEMHOI'O
MOJX0/1a, OPUECHTUPYETCSI B OCHOBHBIX
TEOPETUYECKUX  3aKOHOMEPHOCTX,
MeTOJaX MPUMEHHUTEIBHO K mpodec-
CUOHAJIBHOW J€SATEIbHOCTH

YMmerThb:

- aHAM3UPOBATh 3aJa4y, BBIICIATH dTarbl
€€ PEIICHUs, OCYIIECTBIATh ICUCTBUS I10
pELIeHUIO;

- HAXOAUTh paSJ'II/I‘-IHI)Ie BapI/IaHTBI peHIGHI/ISI
3a/1ayy, OLICHMBATh UX MPEUMYIIECTBA U
PHUCKH.

YmMmeer:

BBITIOJIHATh TOUCK PEIICHUS 3a/1auu:
BBIACISITH DOTallbl peIHGHI/ISI, OCY—
HIECTBJIATH ACHCTBUSA 110 PELICHUIO;

HaAXOIUThb paIII/IOHaJ'II)HBIG CHOCO6I)I
perieHus 3aaaqy

Baanern:

- HaABBIKAMHU OIICHUBAHUA HpaKTquCKHX
MOCIEACTBUM  BO3MOXHBIX  BapUaHTOB
peleHns 3aaa4u;

- HaBbIKAMM T'PAMOTHOTO, JIOTUYHOIO, ap-
T'YMEHTHPOBAHHOI'O (bopMyIIHpOBaHUS
COOCTBEHHBIX CYXJICHUU U OLICHOK.

Bnaneer:

HaBbIKAMHN OIICHUBAHUS pGSYJ'IBTaTOB
peLIeHHUs 3a/1a4u;

HaBbIKAMHA apFYMeHTI/IPOBaHHOFO, JI0-
THYHOTO (HOPMYITHPOBAHUS CYXKIe-
HUUN.

Il. COAEP’KAHUE U OBBEM JINCLHUIIJINHBI

€ YKa3aHMEM KOJHMYeCTBA YACOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0d0Ty 00y4aroumuxcs
¢ mpenoaasareeM (10 BUAaM y4eOHbIX 3aHATHI) U HA CAMOCTOSATEJIbHYIO padoTy

Ounas popMma o0yueHust

Ne AyAUTOpHBbIE 3aHATHS Cam.
HaumeHnoBaHue pa3jesos u TeM Bcero
/i JK 3 JB pad.
Pazgen 1. «9uementnl apupmernxu. IlocienoBarenbHo- 5 2 3
CTH M MPOTPeccum»




Tema 1. «/leiictButensHpie umcna. 3o0pakeHue

1. JIEHCTBUTENILHBIX YUCEJ HA YhClIeHHOH ocu. HepaBeH- 2 1 1
CTBa»
2. Tema 2. « IIporpeccuny 3 1 2
Pasgen 2. « Meroa MaTeMaTH4ecKoi HHIYKIHH» 4 2 2
Tema 3. IlpumeHeHne MeToJa MaTeMaTHYECKOW WH-
JIYKIIMU K TIOKa3aTeIbCTBY TOXKICCTB, (POPMYI CYMMBI
3. K peUIeHHIO 3aJady Ha JeIUMOCTh. J[oKa3aTembCTBO 4 2 2
HEpaBEHCTB C IIOMOMIIBI0 METO/a MaTeMaTHYECKOW
WHIYKITHH
Pa3gen 3. «JnemeHTapHbIe PYHKIITU» 7 2 5
4 Tema 4. Iomarme ¢ynkmun. [padux QyHKIHN.
) CaotictBa ¢yHKIui. Cxema uccienoBanus QyHKIHA.
Tema 5. DOmnemenrapusie ¢ynxmun. JpoGHO- 3 1 2
5. panmonanbHbIe QyHKINH. [Ipeodpa3oBanms rpaduKoB
byHKIINH.
6 Tema 6. Kommosumms ¢pyakuuit. [Torstre o6paTHOi 4 1 3
' dyHKIMH
Paznen 4. « Aaredpanuyeckue Boipaxenus. CTenenm» 9 3 6
7 Tema 7. UucnoBble BbIPaKCHUSI U BBIPAXKECHUS C IIe-
) peMeHHbIMU. JIeHCTBUSI C MHOTOUJIEHAMH. 3 1 2
8. Tema 8. ToxnecTsa.

0. Tema 9. CteneHp yucia U ee CBONWCTBA. 3 1 2
10. | Tema 10. Jlorapumsr 1 UX CBOHCTBa 3 2
Paznen 5. « Aaredpanyeckue Boipaxenus. CTenenm» 45 15 30

11 Tema 11. OcHOBHBIE MOHATHUS U ONPENEIECHUS TEOPUH
" | ypaBHEHHIA.

3 1 2

12 Tema 12. YpaBHeHus, coaepKalliye NEPEMEHHYIO MO
" | 3HAKOM MOJYJIAL.

13 Tema 13. UppanuonanabHble YpaBHEHUS U METOJBI UX 3 1 2
" | pemenus.

14 Tema 14. Iloxa3zarensHble ypaBHeHHS. Jlorapudmmude- 3 1 2
" | ckue ypaBHEHUS.

15 Tema 15. [Ipocteiimne ypaBHEeHUs, CoepKalue ma- 3 1 2
" | pametp. MccnenoBanue ypaBHEHUH.

16. | Tema 16. YpaBHeHUs C IBYMSI IEPEMEHHBIMH. 3 1 2

17 Tema 17. Cuctemsl ypaBHEHHH C HECKOJIBKHUMH TIepe- 3 1 2
" | MEHHBIMHU.

18 Tewma 18. TexcToBbIe 3a/1a4ul HA COCTABIICHUE YpaBHE- 3 1 2
" | HUY WK cUCTeM ypaBHEHUH.

19. | Tema 19. HepaBeHncrsa. 3 1 2

20 Tema 20. HepaBeHcTBa, coaepikaliue MepeMEHHYIO 3 1 2
" | moa 3HAKOM aOCOJIFOTHOW BEJIMYHMHBI.

21. | Tema 21. UppaunoHanbHble HEPaBEHCTBA. 3 1 2

22 Tema 22. [loka3zarenpHble HepaBeHCTBA. Jlorapupmu- 3 1 2
" | Jeckue HEpaBEHCTBA.

23 Tema 23. Ilpocrelimne HepaBeHCTBa, COJEpXKallHe 3 1 2
" | mapamerp. MccnenoBanne HEpaBeHCTB.

24 Tema 24. KoMOuHUpOBaHHEIC HepaBeHCTBA. Hekoro- 3 1 2
" | pble 3aMedaTeNbHBIC HEPABEHCTBRA.

25. 3 1 2

Tema 25. CucTeMbl HEpaBEHCTB C OIHOM MEPEMEHHOII.




Cucrembl HECPABCHCTB C HCCKOJBKUMU IIEPEMEHHBIMU.

Tema 26. TekcToBble 3aa4u, pelIaeMble ¢ TOMOIIBIO

26. 3 1 2
HEpaBEHCTB
Pa3gen 6. «neMeHTH KOMOUHATOPUKID) 12 4 8
Tema 27. KombunatopHasie 3a1a4qu. [IpaBuia cyMMbI
27. | mnpousBeneHus. [IpuHIINT BKIIIOYCHAN U UCKITIOUE- 3 1 2
HUH.
28. | Tema 28. YnopsinoueHHsie BbIOOpkU. CoeMHEHNS. 3 1 2
29, EZMa 29. bunom HetotoHa. [lonnHoMuanbHas Teope- 3 1 2
30. | Tema 30. BeposaTHOCTB. 3 1 2
Pa3gen 7. «3neMeHTHI TPUTOHOMETPHU» 9 3 6
31 Tema 31. IlpeoOpa3oBaHne TPUrOHOMETPHUYECKUX 3 1 2
" | BBIpaXKECHHUH.
32 Tema 32. PemieHue TpUroHOMETPUYECKUX YpaBHEHHUH 3 1 2
' | HEepaBEHCTB U HX CHCTEM.
Tema 33. OOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIHH
33. 3 1 2
U ux rpaduku.
Pa3gen 8. « DjieMeHTBI reoMeTPHUM» 16,8 5 11,8
34, | Tema 34. 'eomeTpus Ha MIIOCKOCTH.
g5 | Tema 35. Ilono6ue ¢uryp Ha miockocTy. Briucanusie 3 1 2
' | ¥ onucaHHBIE MHOTOYTOJIbHHUKH.
36 Tema 36. ['eomeTpuueckue MOCTpOSHUs Ha MIOCKOCTH 3 1 2
' | u B mpocTpaHcTBE
37. Tema 37. CrepeoMeTpuuECKUE MOHITHSL. . 3 1 2
Tewma 38. Muororpanuuku. Tena Bpamienus. Borauc-
38. | meHue 0OBEMOB M IDIOIMIACH OCHOBHBIX T€OMETPHYC- 3 1 2
CKHX TelL
39. Tema 39. KomOuHammu npocTpaHCTBEHHBIX TEI 4.8 1 3,8
3auem 0,2
Hmoezo 3a 1 cemecmp 108 36 71,8
HUTOrO: 108 36 71,8

MPOMEXYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS O JUCHUIIJIMHE

OuHo-3a04Hasi hopMa 00yUeHHs (HE peaTu3yeTcs)

3aouHas ¢popma odyueHus (He peanuzyeTcs)

I11. OUEHOYHBIE MATEPHUAJIBI JIJISI IPOBEJEHUS TEKYIIEN U

Tekyiias arrectaius NpoBOAUTCS B (opMe KOHTPOJIbHOUM paboThI, TecTa, pedepara.

Bapuant A
[TocnenoBaTenbHOCTD 3aJjaHa PEKYPPEHTHBIM COOTHOIIIEHUEM Chyg =(n+])a1, a=1. 3a-

1.

naute e€ popMyIion 00IIero wieHa.

IlocnenoBaTeILHOCTD (aq) TaKoOBa, 4TO & =77, BQ:O, d, mpu N>2 paBHO paJHaHHOMN

Mepe BHYTPEHHETO yIja IPaBUbHOIrO [N-yrojapHuka. Haliaure maTe nocienoBaTelib-

HBIX €€ WICHOB, HaunHas ¢ &. Haliaute dhopmMyy obmiero uieHa 3TOH MOCIe0BATEb-

HOCTH.




3. CyMMa nsTH HayaJlbHbIX YWIEHOB apU(PMETUYECKOM IPOTrPECCUN MEHBIIIE CyMMBI €€ MOo-
cnenyromux naTy 4wieHoB Ha 50. Ha ckosbko ecsThIil uieH nporpeccun 0obiie eé
BTOPOTO 4jieHa?

4. bauk Hauucnser 7% rogossix. 1 suBapsg 2000 r. B 3TOT OaHK ObLIA MOJIOXKEHA CyMMa d
pyouieii. Haitnure pazmep Bkiaaa Ha 1 ssaBaps 2005 r., eciid B TEUEHHUE 3TOTO BPEMEHU
MPOLICHTHAsI CTaBKa ocTaBajiach 0e3 n3MeHeHHsl. C MOMOUIbIO KAJIbKYJIATOPA BBISCHUTE,
Yyepe3 KaKoe HauMEHbILIee YUCIIO JIET CyMMa BKJIa/la yBEIMUHUTCS Oosiee yeM B 2 pasa.

5. JloKaXuTe HppalMOHAIBHOCTD Yncia 32,

6. B Buje kakoi 6eCKOHEUHON JAeCATUYHON ApoOU MpecTaBUMa JaHHass OOBIKHOBEHHAS:

1137,
1808

Bapuant b

1.JIokaxuTe HppanHOHATLHOCTH uncia Sin 400

2.IlpencraBbTe B BHJIE OOBIKHOBEHHOW JpOOHM CIEMyIOIIEE BBIPAXKEHHUE, COJEprKallee

Q2+ 2
CMEIaHHBIC GECKOHSHEIC ACCATHYHBIC IEPHOJMICCKHIS POOH: —— 3.
3. Mana dynxuus g(x)=2-8 —4-4*—8-2. a) Pemure nepasenctso g(x)<()
0) M300pa3ute Ha MIOCKOCTH MHOXKECTBO TOYEK, KOOPAMHATHI X U ) KOTOPBIX YJOBJIE-
TBOpsiOT HepaeHeTBY 2(X))<()

B) CKOJIBKO PEIeHnii (B 3aBUCHMOCTH OT @) HIMeeT ypaBHeHHe 2(X) =q- 217
4.Jlokasatb, uro VheZ: P42 +3 +.. 417 _I’(n+1)6(2n+l) .
Bapuant B

1.Pemmnre ypaBHEHHE: gtg : gtg - 8 tig =35

2.Peumte ypapuenue: VX —/X+1+/x+9—/x+4=0
3.Pemmute ypaBHeHuE: Iog |ng |ng |OQ(—%J=O.

1
4.Pemmure ypapaenue: 100F =y10C
5.Pemnre ypaBHeHue: (pc—3 —2)-x=0. B orBer 3anuimmTe cyMMy KOpHEW.

Bapuanr I
o a . T
1. Beruuciure SIH—Z,CO%,tg?, eciu CO&=08 u O<a<—2.

2. Ecin 4,B,C — yrasl tpeyroipauka u yroi C — tynoid, To tgr-tQF<1l Hokaxure.

3. Berunciure t{&l’Cté;J

2X
Pemmre ypasrenne: (gXtg= =1
4, g_g



6.

Pemnre cucreMy ypaBHEHUN:
S.

Pemmre HepasencTBO: SIFP X—CO8 X<
P 16

COS 7X—Sir? 75/=%,

x—yz%).
/

Bapuant J{

1.

2.
3.

e o o =

3.
4.

JIOKaKuTe, 4TO B MPSAMOYTOJILHOM TpeyrojibHuke a+b <c+h,

JlokazaTb, 4YTO BBICOTHI TPEYTOJIbHUKA MIEPECEKAIOTCS B OJIHOM TOUKE.
Haiitu cTopoHBI IPSMOYTOIBHOTO TPEYTOIBHUKA 10 TAHHBIM: IEPUMETPY 2P U BBICOTE

h.

B tpanenuun ABCD (AB I CD) cpennsist muuust 7 cM, BBICOTA—=— CM, & YTOIl MEXTY

nuaronasnsmu npotus ocHosanus 120, Haiinure nuaronanu tpanenun.

Jlar pom6 ¢ octpsiM yrioM B 30, Gonbiast qnaronans ero paBHa a. B aTot pom6
BIIMCAH MPSMOYTOJIbHUK TaK, YTO OJIHA U3 €0 AUAroHaje eCTh MEHbINAsl IUaroHallb
pomba. OrnpeaenuTs MI0aab TPIMOYTOJIbHUAKA.

Bapuant E

[Tycts ABCDA;B1C1D; — ky0.

UYro sBrsercs nepecedeHneM miockocreir B1Ci1D; u ABB;?

Ha3oBuTe HECKOJIBKO Map TIOCKOCTEN, IEPECEUEHUEM KOTOPBIX siBisieTcs npsimas AB.
PaccmarpuBarorcs mimockoctn AB1Cy m AiD1C. TlpeacraBere cebe nx IepeceucHue.
HazoBute kakue-HUOYyab UX OOIITHE TOUKH.

Kakum MOXeT ObITh B3aMMHOE PACIOJIOKEHUE BYX MPSAMBIX & U D, eciiu oHM nexar B
MEePECEKAOIINUXCS TIIIOCKOCTSIX?

BepHO 111, 4TO yroa Mex Iy MpsAMOM M INIOCKOCTBIO Beeraa Menbiue 90°%?

Kaxkoit MHOTOYTOJTbHUK MOYKHO TIOJTYYHTh, TIPOBOJIS CEUCHHE KyOa IUTOCKOCTHIO, HE TMa-

palIeabHON OCHOBAHUIO?

Tunosoii BApuaHT TecTa

A) OTMETBTE HOMEP IIPABUJIBHOT'O OTBETA B BJIAHKE OTBETOB

3AJAHUA BAPUAHTBI OTBETOB

Al. Ykaxute Bce HOMEpa pallMOHAIbHBIX YMCEI JaHHOT'O MHOXKECTBA: 1) 1,2,3 2)234 3) 2,3,5

1) YF/3-83;2) 22,5 3089, 4 S JB2M5(B~E)  |i2as 512

a+b2 (\/—a> 1) b_\a/ja 2) b—ﬁ 3) H—b

A2. YrpocTuTe BbIpaKeHHE
a-b/-a 5 J—a+b 5 —y—a-b




5% +7%—6
————=X+4
X+2

A3. CymMa KopHel M KOPEeHb (€CIN OH €IUHCTBEHHBIN) yPaBHEHUS

TIPUHAIIICKUT IPOMEKYTKY

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

A4. Haiigure CKOpOCTh JIOOKH B CTOsiuei Boae (B KM/4ac), €Cid 3a S 4acoB OHAa MpOILLIa

o pexke 20 KM M BepHYJIach Ha3aj, a CKOPOCTh TEUCHMST 3 KM/4ac 18 2)9 3)10 4)11 5)12
=2 1 2 4
A5. CyMMa KopHEH ypaBHeHHs |3 +1)b( — 1 aBHA 1) = 2) —4 3) —4 4) —m 5)2
yMMa KopHeii yp (\/W 35 ° 3 3 3

A6. CpenHee apudMeTHUECKOEe BCeX KOpHEH ypaBHeHMs COS?X + SinX COSX = 1, mpuHas-
JIeXKAIMX TIPOMEKYTKY [-TT; ], paBHO

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

A7. IlponsBesieHne OpANHAT TOUEK NTEPECEUCHUS MPSAMOIL - 2X + 3y = 2 1 runepOoIIs!

y= 5_22 paBHO

1 _2

3 5

4)2 3

3)1 3

2 _1 3

3

A8. Haiinure ruiomazs 4eThIpEXyTroJIbHUKA, OTPAHUUEHHOTO MPSIMBIMH %_X:]_C u

%_XZGI/I OCSIMU KOOpJMHAT

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

A9. Ecnn Touku A(2; - 3; 5), B(11; - 4; 6) u D(3; 6; 4) siBsirotest BepumHamu pom6a ABCD, To
JuinHa nuaroHanu AC paBHa

1)40 2) 2/413) 312 4) 2/15 5) 47

A10. Ecnu B Tpanenuu JJIiHa MCHBIIIETO OCHOBAHUS paBHa 16 ¢M, OTHOIIICHUE JJTHH OOJIbIIIC-
TO0 OCHOBaHUS M CPEIHEH JMHUU PaBHO 3 : 2, TO AJIMHA CpeIHEH TMHUU (B CM) paBHA

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

A11l. Obpasyromas KoHyca paBHa 4 CM, a yroJj pH BepIINHE OCEBOT0 ceueHusl paBeH 120°.
Haiinute o6bemM koHyca (B Ky0. cM)

124n 2) 8/3r 3) 36c4)12/3n 5) 8

A12. Haiiqure Bce 3HaueHMsl IapameTpa a, IpH KOTOPBIX rpaduky QyHKIuMH y= \X:a u

y:‘ X—|—a HUMEIOT OIHY OOULIyI0 TOUKY

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

IIpumepHas TemaTuka pedeparon

Pa3Butne nmoHATHA O YHUCIIE.
[Ipyranmn upuxme.

[TocnemoBaTeIbHOCTH U MPOTPECCHUH.

Metoa MaTeMaTH4ECKON UHAYKIIMHA U €r0 PUMEHEHHUE.
Pemenue ypaBHeHU# ¢ mapameTpamu.

Jloka3aTenbCTBO TPUTOHOMETPUYECKUX HEPABEHCTB.

HOo~NOOR~WNE

0. TpuronomeTpuyeckue COOTHOILIECHUS
TPEYrOJIbHUKOB.
[IpuMeHeHne MeTo1a KOOPAMHAT K PEISHUIO 3a/1a4.

[IpumeHeHrne BEKTOPHOTO METOa K PEIICHUIO 3a/1ay.

MEKITY

11.
12.
13.

BCJIMYHH.

HexoTophblie 3amedaTenbHble HEPABEHCTBA U UX UCIOJIB30BAHUE MPU PEILICHUH 3a]1a4.
OYHKIIMOHAIBHO-TpaQUUECKUN METO]T PEIICHHs YPaBHEHUH.

OOpatHbie TPUTOHOMETPUYIECKUE OTIEPAIIMH HAJl TPUTOHOMETPUUECKUMH (PYHKITUSIMHU.

OCHOBHBIMH QJICMCHTaMH

F€OM€TpI/I‘I€CKI/IC 3aJa4l Ha OTBICKAHUC HauOOJIBIIINX M HAWMCHBIINX 3HAYCHUHN

ITpoMexyTouHass arrectanusi OOy4YarOUIMXCs OCYIIECTBISETCS B (OpMe 3adera C
HCITOJIb30BAHUEM CJIEAYIOIINX OLIEHOYHBIX MAaTEPUAIIOB: IEPEYEHb BOIPOCOB K 3a4ETy.

Bomnpocsl k 3auery

(1 cemecTp, ouHas popMa 00y4eHUs1)
1. Ompenenenue parmOHAIBHBIX, UPPAMOHATBHBIX, JEHCTBUTEIBHBIX Yrce. VX nmpen-
CTaBJIeHUE B BUJe Apobeit. M3o0pakeHne Ha YUCIOBOM MPSMOM.



no

[TocnenoBarenbHOCTH uncen. ApudmeTndeckast U reoMeTpudeckas rnporpeccuu. [lpu-

MEHEHHE MPOTPeCcCUuil AJis MepeBoa AECATUUHBIX IpoOeil B OObIKHOBEHHBIE.

YucIioBbIE BBIPAXKEHUS U BBIPAKEHHUS C IEPEMEHHBIMU.

CreneHu u Ux CBOMCTBA.

Apudpmernuecknue kopau. CBONWCTBAa KOPHEH.

JlorapudmMuyeckre u mokasaTelbHbIe BRIPAKEHUS U UX IpeoOpa3oBaHue.

OnnowieHsl U MHOTOWIEHBI. JleficTBUs ¢ MHOTOUIeHaMu. CriocoObl pa3ioKEHUsI MHO-

rO4YJICHOB Ha HETIPUBOJUMBIE COMHOXKUTENU. JleneHre MHOTOUJIEHOB C OCTATKOM.

8. OcHoBHas TeopeMa aprupMeTUKH. TeopeMbl 0 TETUMOCTH MHOTOUJICHOB. 3HAYEHUS U
KOpHHU MHOTO4JIeHOB. Llenbie u 1poOHble KOpHU MHOTOWIEHOB. Teopema besy. Teopus
MHOTOWIeHOB U (hopmyna Kapnano. Kopuu u nuHeiiHble MHOKUTEIN MHOTOUYJICHOB.

9. Hcnonp3oBaHre MHOTOUYJICHOB JIJIsl Pa3JI0KEHUS MPOU3BOILHOTO MHOTOUJIEHA TIO CTe-
neHsIM JBywieHa. Teopus MHOrowieHoB U OuHoM HeioToHA.

10.ITocTpoenue rpadukoB GYHKIHIA ¢ TOMOIIBIO 3JIEMEHTAPHBIX ITPEOoOpa30BaHUM.

11.KoMOuHaTOpHBIE 3a/1a4M B KOHEYHBIX MHOXKeCTBaX. [[paBuiio CyMMBI U IPOU3BEACHUS.
Uucno »reMeHTOB OOBEIWHEHMS JBYX MHOXecTB. KomOuHaTOopHble 3amaud B
KOHEYHBIX MHOKeCTBaX. [I[puHIUIT BKIIFOUEHHS U HCKITIOYEHUSI.

12.VYuopsnodennsie BbIOOpKkH. COeNMHEHUS: COUETaHUs, pa3MeIleHUE, TIePEeCTaHOBKU C
noBTOpeHUus MU 1 0e3. KomMOnHaTopHbIE TOXKIECTBA.

13.Koaddumments mHOTOWIeHa U OuHOM HbtoToHa. [lomuHOMUansHas Teopema.

14. KomOuHaTOpHBIE 3a/1a4i HA BHIYUCIEHUE BEPOSITHOCTH.

15.ToxnecTBeHHblE  MpPeoOpa3oBaHMsl ~ HUPPALMOHAIBHBIX  BBIPAXKEHUH,  CBOWMCTBA
apudmernyeckoro kopHs. CTEeNeHb ¢ pallMOHAIbHBIM OKA3aTENIEM.

16.ToxnectBa. opMysbl COKpAILIEHHOTO YMHOKEHHUA. ToXIecTBEHHbIE TPeoOpa3oBaHus
anreOpanvyeckuX BbIPaXEHUH, COEepPKAIUX a0COTIOTHYIO BEIUYUHY.

17.ToxecTBeHHbIE TPEOOPa30BaHUs MTOKA3ATEIbHBIX U JIOTApUPMUUYECKUX BBIPAKCHUH.
[Tonsitue norapudma. ColictBa JorapupMoB.

18. JlokazarenscTBO TOKIAeCcTB. MHOTOWIeHBI. Cxema ["oprepa. Teopema besy.

19.Ilonatue o metone matematnueckoil wHaykuuu. [Ipumenenne MMMU k pemeHuto
3azay.

20.HccnenoBanrie (QyHKIHMA C TOMOIIBI0 MPOU3BOJHOM M TOCTPOCHHE TPAPHUKOB.
[TokazaTenbHas u jorapupmuyueckas GQyHKIUU.

21.Jlunetinas n kBampatuuHas (yHknuw. CreneHHas QyHKIUA. [[poOHO-pammoHambHas
byHKITHS.

22.Iloctpoenue rpaduKoB (PYHKIIUN, aHAIUTUYECKOE BBIPAXKEHUE KOTOPBIX COACPIKUT
nepemenHyro oz 3uakom Moxyst (Y = [f(X)], [y| = [f(x)], [y = [f(x)], y = f(x])).

23.Buapl ypaBHeHH M CrocoObl WX pemieHus (LeNble ypaBHEHHUs, IOKa3aTelIbHbIC
ypaBHEHUS).

24.Bunpl ypaBHEHHH M CHOCOOBI WX pemieHus (IpoOHO-palMOHAIbHBIE YpPaBHEHUS,
JorapupMUUECKUe ypaBHEHHUS ).

25.Buspl ypaBHEeHUH 1 criocoObl UX pelieHus (YpaBHEHHSI BBICIIUX CTENEHEN, ypaBHEHUS,
coJieprKalllie 3HaK aOCOMOTHOM BEIUYHUHBI).

26.Buspl ypaBHEHM 1 c1OCOOBI UX pELIeHUs (MppallMOHAJIbHBIE YPABHEHMUS).

2(.YpaBHEHUS U HEPABEHCTBA C MapaMeTpPaMH.
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28.Buibpl HepaBeHCTB M CHOCOOBI MX pelleHUs (IIesble HEpaBEHCTBA, MOKa3aTeIbHbIC
HEPaBEHCTBA).

29.Bunpl HEpaBEHCTB M CHOCOOBI WX pelieHus (IpoOHO-palMoOHaILHBIC HEPaBEHCTBA,
jorapuMuUecKre HEPABEHCTBA).

30.Bunpl HepaBEHCTB M CHOCOOBI MX pelIeHHs (HEpaBEHCTBA, COAEpIKAIlMe MHOTOYJICH
CTENeHu N>4, HepaBEHCTBA, COACPIKAIIKNE 3HAK A0COIIOTHON BEJIMYMHBI).

31.Busibl HEpaBEHCTB U CIIOCOOBI UX PeIIeHUs (MppallMOHAIbHBIC HEPABEHCTBA).

32.PaBHOCWIIbHBIE TTPEOOpPa30BaHUs MIPU PEIICHUN YPABHEHUIN 1 HEPABEHCTB.

33.CucteMbl M COBOKYITHOCTH YPaBHEHHMH C OJHOW U HECKOJIbKUMHU MEPEMEHHBIMHU.
PaBHOcHIIbHBIE cCTEMBL. CUCTEMBI-CIEACTBUS.

34.MeTo/1bI pelIeHnsl CUCTEM HepaBeHCTB. HepaBeHCTBa ¢ IByMs IEpEMEHHBIMHU.

35.OyHKIIMOHATBHBIE,  AIreOpOaHAIUTUYECKHE  METOJBl  pEUICHHs  ypaBHEHUH,
HEPaBEHCTB, CUCTEM.

36.I'padmyeckuit MeTO perIeHns ypaBHEHNUH, HEPABEHCTB, CHCTEM.

37.[loka3aTenbcTBO  HepaBeHCTB. CpaBHEHHUSI 3HauYeHUW BbeIpakeHuid. OmopHbIE
HepaBeHCTBa. CBOMCTBA YHCIOBBIX HEPABEHCTB.

38.Pemenne 3amad Ha COCTaBICHHME YpPAaBHEHUH, HEPABEHCTB W MX KOHCTPYKIIMI.
TekcToBble 3a1a4M HAa NCCIEA0BAaHUE PELICHUM.

39.loka3aTenbCTBO TPUTOHOMETPUUECKUX HEPABEHCTB. TOXKIAECTBEHHOE PEeoOpa3oBaHue
TPUTOHOMETPHUUYECKUX BBIPAKECHHI.

40.OyHKIMOHATIBHBIE METOJIbl PEIICHUS TPUTOHOMETPUYECKUX M KOMOMHUPOBAHHBIX
YpPaBHEHUM.

41.MeToapl peuieHusl CUICTEM TPUTOHOMETPUUYECKUX YPABHEHU.

42.MeTobl pelieHus TPUTOHOMETPHUECKUX YPaBHEHHIA.

43.MeToibl perieHns TPUTOHOMETPHUECKUX HEPaBEHCTB.

44 Tpuronomerpuueckue GpyHkuun. OOpaTHbIe TPUTOHOMETPUUYECKHE (PYHKIIUU.

45. ToxaecTBeHHbIE MPeOoOpa30BaHUs BBIPAKEHU, PEIIEHUE YPAaBHEHUW M HEPABEHCTB,
coziepKalnx oOpaTHbIE TPUTOHOMETPUUECKUE (QYHKIIUU.

46.AKcHOMBI U onpeieNieHus: a0COIIOTHON T€OMETPHH.

47.OCHOBHBIC TIAHUMETPUYECKHUE OOBEKTHI (TPEYTOJIbHHUK, €r0 CBOWCTBA, METPUUYECKUE
COOTHOILICHHSI B TPEYTOJIbHUKE).

48.0CHOBHBIC TUTAHUMETPUYECKHE OOBEKTHl  (YETHIPEXYTrOJIbHUK, €ro CBOWCTBA,
METPUYECKUE COOTHOLIECHHSI B UETBIPEXYTOJIBHUKE).

49.0OCHOBHBIC TUIAHUMETPUYECKHE OOBEKTHI (OKPYXHOCTb, BIHMCAHHAsT W OIMHUCAHHAS
OKPY>KHOCTb, MPONOPLUHUOHAIBHOCTD OTPE3KOB U YTIJIOB).

50.OcHoBHBIE TUTAHUMETPHYECKHE O0BEKTHI (TPABUIIbHBIE MHOTOYTOJILHUKH).

51.Teopema UeBbl 1 MeHenasi, UX IpUMEHEHHE. 3aMeyaTeNIbHbIe TOUKH TPEYTOJbHUKA.

52.1Tono6ue puryp, BEIYUCICHUE TUIOMIAICH.

53.I'eomeTpuyeckre MOCTPOCHUS HA TNTIOCKOCTH (MIPOCTEHIINE 3a/1a4u, ITAbl PEILICHHUS ).

54.T'eomeTpruueckre MOCTPOCHHS HA IMJIOCKOCTH (KJIACCHUECKHUE 3aJauM, HE pa3pelirMble
LUPKYJIEM U JIMHEUKOU.

55.0CHOBHBIE METO/IbI PEIICHUS TIIAHUMETPUUYECKUX 3a/1a4 Ha TOCTPOCHHUE.

56.AKCHOMBI U ONpeeNeHNus cTepeoMeTpuu. JInHeiHble, TByrpaHHbIE U MHOTOTPAHHBIE
YTJIBI.



57.B3auMHOE pACHOJOKEHHE TPSAMBIX, MPIAMBIX M IUIOCKOCTEH, IUIOCKOCTEH B
MIPOCTPAHCTBE.

58.Muororpanauku. Teopema Diiniepa.MHOrorpaHHUKH (TMpU3Ma: 3JIEMEHTBI, CIIOCOOBI
MOCTPOCHHUS U N300paKeHUsI, BHIYUCICHIE 0O0bEMOB U ILTOIIAICH).

59.MHororpanHuky (THpaMUIa: SJIEMEHTHI, CIIOCOOBI TOCTPOSHUS U H300paKeHUs,
BBIUMCJICHHE 00BEMOB U ILIOIIAEH).

60.Tena BpameHust (MWIMHAP: 3JIEMEHTHI, CHOCOOBI TOCTPOSHUS H H300pakKeHMUS,
BBIYUCIICHHE 00bEMOB U TIJIOIIAJICH).

61.Tena BpameHuss (KOHYC: DJIEMEHTBI, CIIOCOOBI TIOCTPOCHHS U H300paKeHHUs,
BBIYUCIICHHE 00bEMOB U IIJIOIIAJICH).

62.Tena BpameHus (1ap: 3JIEMEHThI, CIOCOObI TOCTPOCHUS U N300paKEHUsI, BRIUUCICHUE
00bEMOB U TUIOIIAJICH).

63.KoMOuHauu npoCcTpaHCTBEHHBIX TEIl

64.Yceuennbie GUTYPHI (3JIEMEHTHI, CIIOCOOBI MIOCTPOCHHS U M300PaKCHUSI, BHIYUCIICHUE
00BEMOB | TUIOIIAACH).

IV. HIEPEYEHDb JUTEPATYPBI, HEOBXOJUMOMH JJIs1 OCBOEHUSA
JAUCIHUIIJINHBI
4.1. OcHOBHas1 JJUTEpaTypa

1. EnpuanunoBa, I'.I'. DnementapHas maremaruka : yueOHoe nmocobue / I'.I'. Enpua-
HUHOBA, P.A. MenbHuKOB ; Enenxuii rocygapcTBeHHbI yHUBEepcUuTeT uM. M.A. by-
HuHa. — Enen : Eneukuii rocygapcTBeHHblld yHuBepeuteT uM. M. A. Bynuna, 2015.
— Y. 1. Apudmernka. OcHoB anredopsl. KomOunatopuka. @ynkuuu. — 123 ¢. — URL:
http://www.elsu.ru/uploads/files/2019-03/1551896931 5.pdf  (mara oOpamieHus:
01.09.2020). — TekcT : 37EKTPOHHBIH.

2. Enpuanunosa, I'.I'. Dnementapnas maremaruka : ydueOHoe mocodue / I'.I'. Enpua-
HUHOBa, P.A. MenpHuKOB ; Enenkunii rocyrapcTBeHHbI yHuBepceuteT uM. M. A. by-
HuHA. — Enen : Eneuxuid rocynapcTBeHHbl yHuBepeureT uM. M. A. bynuna, 2016.
— Y. 4. I'eometrpusda. Hauanensie cBenenud. Tpeyroapauk. — 93 c. — Pexxum gocrtyna:
o noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=498154 (na-
ta oopamenus: 01.09.2020). — bubnuorp. B k. — ISBN 978-5-94809-852-4. - ISBN
978-5-94809-853-1 (u. 4). — TekcT : IIEKTPOHHBIM.

4.2. JlonoJIHUTEJIbHAS JINTEPATYypPAa

1. MenbsaukoB, P.A. DneMeHnTapHas MareMartvka : yueOHoe nmocobue / P.A. MenbHu-
koB, I'.I'. EnpuanunoBa ; Enenkwuii rocynapcTBeHHbll yHuBepcutetr uM. N.A. byHu-
Ha. — Enen : Eneukuit rocynapctBennsiid yHuBepceuteT uMm. M. A. bynuna, 2017. —
Y. 3. Tpuronomerpusa. — 101 c. — Pexum npocryma: nmo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=498152 (mata  oOpamieHus:
01.09.2020). — bubauorp. B k. — ISBN 978-5-94809-852-4. - ISBN 978-5-94809-
943-9 (u. 3). — TekcT : PAEKTPOHHBIH.

2. Enenxux, U.A. ITnanumetpus : yueOHoe nocobue / MU.A. Enenxux, H.B. Uepnoyco-
Ba ; Enenkuit rocygapctBeHHbid yHuBepcuTeT uM. M.A. bynuna. — Enen : Eneukuii
rocygapctBeHHblid yHuBepcutrer uMm. WM. A. bynuna, 2016. — 66 c. — URL:
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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

http://www.elsu.ru/uploads/files/2016-12/1480680416_3.pdf (mara

oOparieHus:

01.09.2020). — TekcT : 2IEKTPOHHBIA.

V. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBIX

JJI1 OCBOEHUA JUCIIUTTJIMHBI

Ne Ccplika Ha HaumeHnoBanue pa3padoTku B
nn " . JocTrynHocTh
HH(OPMaLMOHHBII pecypc 3JICKTPOHHOM opMme
1. http://www.math.ru EP(I); TAll MATEMATHEECKOTO 06pa3oBa- CBOGOIHBIIH TOCTYTI
http://exponenta.ru quagOBaTeHBHHH MaTeMaTHHECCKIH CB0OOIHBII AOCTYIIT
2. caiT
denepanbHbIi 00pa3oBaTENbHBIN
3. http://www.ict.edu.ru nopran "HudopmaronHo- CBOOOAHBIH 1OCTYIH
KOMMYHUKAIIMOHHBIC TCXHOJIOTUHN B
obpaszoBanuu"
V1. COBPEMEHHBIE IPO®ECCHOHAJIBHBIE BA3bI JAHHBIX
N MTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMbI
Ne Ccblika HA HaumenoBanue pa3padoTKu B 2JICKTPOH-
o o JocTrynHocTh
nn HH(OpPMalLMOHHBII pecypc Hol dopme
Perucrpanus yepes iro-
00l YHUBEPCUTETCKUI
KOMIIBIOTED.
DNeKTpOHHO-OMOIMOTeYHAs B nanbneiimem npeno-
I cucrema (ObC CTaBJISICTCS HEOTPaHHU-
1. | http://www.biblioclub.ru ( ) - ‘P
YHuBepcurerckast OubImoTexa oH- YEHHBIN UHIUBUIYAITb-
JaiH HBII 1OCTYyT U3 JTIF0O00MH
TOYKH, B KOTOPOU UMEET-
cs nocryn k cetu MHTep-
HET
Www.garant.ru o o
2. WupopmaninoHHO-TIpaBOBOM MopTal CBOOOIHBII JOCTYT
Poccuiickuii ntHQOpMaIOHHBIH TOp-
3. | www.elibrary.ru TaJI B 00JIACTH HAYKH, TEXHOJIOTHH, CBOOOIHBII JOCTYIT
MEJUIIMHBI 1 00pa30BaHus
Poccuiickas KoMIbIOTEpHAs CIIpaBOY- N
4. | www.consultant.ru p p CBOOOTHBIN JOCTYTI
HO-TIPaBOBasi CUCTEMaA
http://fgosvo.ru [Topran deaepanbHBIX TOCYyAAP-
5. CTBEHHBIX 00pa30BaTEIbHBIX CTAH- CBOOOIHBII JOCTYT
JTApTOB BBICILIET0 00pa30BaHUs
http://mathedu.ru Matematuueckoe oOpa3oBaHHE: 00-
6. IEOCTyIHAs AJIEKTPOHHAst OnOmmo- | CBOOOMHBIN AOCTYT
TeKa

VIl. JMOEH3UOHHOE U CBOBO/JHO PACITPOCTPAHSAEMOE

IMPOI'PAMMHOE OBECIIEYEHUE
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http://www.elsu.ru/uploads/files/2016-12/1480680416_3.pdf
http://www.math.ru/
http://exponenta.ru/
http://www.ict.edu.ru/
http://www.biblioclub.ru/
http://www.garant.ru/
http://www.elibrary.ru/
http://www.consultant.ru/
http://fgosvo.ru/
http://mathedu.ru/

[Ipu peanuzarnuu y4yeOHOM JUCIUIUIMHBI PUMEHSETCS CIEAYIOIIee JTUIIEH3UNOHHOE
1 CBOOOTHO pacIpoCTpaHsIeMoe IPOrpaMMHOE 00eCTICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

ViIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUNA],
HEOBXO/JUMBIE UIAA OCYIHECTBJIEHUSA OBPA3OBATEJIBHOT'O
INPOLHECCA IO JINCIUIIVIMHE

Y4eOHbIe 3aHATHS TPOBOASTCA B ayIUTOPUSIX, YKOMIUIEKTOBAHHBIX CIIEUATH3UPO-
BaHHOW MeOEJbI0, B TOM YUCJIE CTAlMOHAPHBIMU WJIM IIEPEHOCHBIMH TEXHUYECKUMU Cpea-
CTBaMU 00yueHHs (MIPOEKTOP, SKPaH, KOMIIbIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa IPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHU K ceTu «HTepHeT» u o0ecniedeHneM J10cTymna
B QJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.
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