EJIELIKU TOCYJAPCTBEHHBI YHUBEPCUTET um. N.A. BYHUHA

PABOYAS ITPOT'PAMMA JUCHUITJIMHBI
b1.B.01.18./1B.01.01 MaTtemaTH4YeCKHil MPAKTHKYM

B %WT& ATCMaTHUKH, €CTC-

1!

Hanpaaenue nmoaroroBku: 01.03.02 [Ipuknagnas maTeMatuka 1 “HQOpMaTUKa
Hanpasiaennocts (mpoguiib): KoMnsoTepHOE MOIETUPOBAHNE SKOHOMUYECKUX TTPO-

OeCCOB

KBanudukanusa (crenenn): 6axanasp

dDopMma 00y4eHusI: OuHas

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

ouHasi popma

OYHO-3a04YHasA

3a04Hasi (popma

dopma
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Kouncyabrauuu -
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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab u3ydyeHuss IMCUMILVIMHBI: CUCTEMaTU3alMs, 0000IIEHUE U MTOBTOPEHHUE OC-
HOBHBIX MOHSITUHN IMIKOJBHOTO Kypca MaTEMaTUKH, a TAKKE€ 3HAKOMCTBO C METOJaMHU 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 OIIOIL: peanusyercs B pamkax 4actu, GopMu-
pyeMoil yuacTHUKaMH 00pa3oBaTeIbHbIX OTHOIIEHUM, O10Kka b1. J{ucuumiunas (MOgyn).

HJIaHI/IpyeMl)Ie PE3YJIbTATHI oﬁyquml N0 JUCIHUIIJIUHE

Kon Ilnannpyemblie pe3yJbTaThbl 00yue-
NHpukaTopsbl 10CTHAKEHU KOMIIETeHIMHU
KOMIICTECHIIMH HMA 110 JUCHHUIVINHE
YK-1 3HaTh: 3Haer:
- METO/bI NTOMCKa UH(POpMALUU U pabOThl C | TEPMUHBI W IOHSTHS CHCTEMHOI'O
Hel; 10/J1X0/1a, OPUEHTUPYETCS B OCHOBHBIX

- CYIIIHOCTh CUCTEMHOT'O MOAXO0/a. TEOPETUYECKUX 3aKOHOMEPHOCTSIX,
METO/IaX MPUMEHUTEIBHO K Tpodec-
CHOHAJIbHOM JIeATSIIHHOCTH

Ymeer:

BBIITOJIHATH ITOUCK peIHeHI/ISI 3aJa4u,
BBIJICIATH OTalbl pPEUIEHUs, OCY-
LIECTBIIATh IEUCTBUS MO PEIICHUIO;
HAXOJHUTh PAalMOHAIBHBIE CIIOCOOBI

perieHus 3aaaqy

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.

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 BUAAM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJILHYIO padoTy

Ounas popMma 00yueHust

AyAUTOpPHBIE 3aHSA-
No Cam.
w/n HanmeHoBaHMe pa3je/ioB U TeM Bcero TUs 26
Jk | m3 | as | P
Pa3znea 1. «Qaementsl apudmeruxku. Ilociaenosareiinb- 5 2 3
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HOCTH M NIPOrpeccuin)

Tema 1. «JleiictBuTenbHble uucna. M3zmepenue ot-
pe3ka. OrmpezneneHne palMOHAIBHBIX, HpPpaLUo-
HaJIbHBIX, JEHCTBUTEIBHBIX uKcen. X npexncrasie-
HUE B BUie JpoOeil. AKCHOMaTH4ecKoe orpezene-
HUE JEUCTBUTENIBHOrO uucia. HempeprelBHOCTH U
YIOPSA0YEHHOCT, MHOXkecTBa R. HM3oOpakenue
JICHCTBUTENIbHBIX YUCEN Ha 4YUCIEHHOM ocu. Hepa-
BeHcTBa. [IpubnmxeHne K AEHCTBUTEIbHBIM YHC-
J1aM»

Tema 2. « IlonaTue mocCaeIOBAaTEILHOCTH YHCEN.
Apudmerndeckass mporpeccusi. ['eomerpuueckas
nporpeccusi. [[puMeHeHre Mporpeccuu ajis IepeBo-
J1a TECITUYHOM IpoOH B OOBIKHOBEHHYIO APOOB»

Paszpnen 2. « Meroa MaTeMaTH4eCKOM MHIYKITHN»

Tema 3. Ilonstue unnykuuu. IlonHas v HenoHas
uHaykuus. [IpumeHeHne Merona MaTeMaTHYeCKOR
WHIYKIUN K JT0Ka3aTeJIbCTBY TOXAecTB. [Ipumene-
HUE METOJa MaTeMAaTUYECKON MHAYKLUU Ul J10Ka-
3aTenapcTBa (OPMYJl CyMMbl YJIEHOB apupMeTHde-
CKOHM M reomerpudeckoi nporpeccuu. IIpumenenune
METO/1a MaTEMaTUYECKON MHAYKIIMH K PEIICHUIO 3a-
Ja4 Ha JeIMMOCTb. JloKa3aTelbCTBO HEPABEHCTB C
ITOMOIIBI0 METO/1a MATEMATHYECKOW HHIYKIIUH

Pasnen 3. «aemeHTapHble QyHKIMI»

Tema 4. Ocu xoopauHat. AOcuucca W OpJMHATA
TOYKU Ha MIockocTH. [TonsTre dpyHkunu. CriocoObt
3ananus Qynkuuu. O6nacte onpenesnenus pyHKIuu
U MHOXXECTBO 3HaueHu# QyHkuuu. Hymu QyHkmm.
[TpoMexyTku 3HaKomocTosHCTBa (yHKUuU. Yert-
HOCTh M HEUYeTHOCTh (QyHKUuH. [leprnoauuHOCTh U
OTrpaHMUYEHHOCTh (DYHKIUU. MOHOTOHHOCTH (YHK-
.  Okctpemymbl  ¢GyHkuuu. HawubGonbiiee wu
HauMeHblllee 3HaueHue QpyHkuuu. HenpepbiBHbIE U
paspbiBHbIe (QyHKIMH. TOoukM pa3pbiBa (YHKLHUU.
I'paduk Qpynkuuu. Acumnrorsl. Cxema ucciaenoBa-
HUSl QYHKITUH.

Tema 5. Knaccudpukauust GpyHkuui. DneMeHTapHbIe
crocoObl mocTpoeHus rpadgukoB gyHkiuu. Croco-
Obl mocTpoeHus rpadukoB (QYHKUUH, COAEpKAIIUX
NepEeMEHHYI0 TOJ] 3HaKoM Monyis. JIpoOHo-
nuHeiHas pynkuus u e€ rpaduk. ['unepdbonnueckue
(YHKLIMU ¥ UX CBOIMCTBA U rpaUKH.

6.

Tema 6. Komnozunus Gynkuuii. [lonsatue obpaTHoit
byHKIUN

Pa3nea 4. « Aareopandyeckue Bpipaxenus. Ctenenn»

Tema 7. UncnoBele BBIpaKEHUS U BBIPAKEHUS C IIe-
pemeHHbIMU. OJHOUYIEHBI M MHOrowieHsl. lIpuse-
nenre momoOHbIX 4uineHOB. CIIoKeHHe OIHOYIEHOB.
CrnoxeHne MHOTOWIEHOB. BplunTaHue OZHOWIEHOB
Y MHOTOYJIEHOB. Y MHOXEHHE OJHOWICHOB. YMHO-
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KEHHUEC MHOIodJI€Ha Ha OJHOYJICH. VYMHOXEHNE
MHOI'o4JI€Ha Ha MHOI'OYJICH. I[eHCHI/Ie OJHOYJICHOB.
I[CJ'IGHI/Ie MHOI'OYJICHOB.

Tema 8. Kagpartublil TpéxwieH. Kopau kBagpaTHO-
ro TpéxwieHa. Pa3ioxeHne KBaIpaTHOrO TPEXWICHA
Ha JIMHEHHble MHOXUTENHU. CrocoObl pa3ioKeHUs
MHOTI'OYJICHA Ha HEMPUBOAMMBIE COMHOXMTENU. Pa-
BEHCTBO U TOKJIECTBO

Tema 9. Crenenp uncia ¢ HaTypajJbHbIM TOKa3aTe-
nem. CreneHb 4Yucia C PAlMOHAIBHBIM IOKa3are-
neM. Apudmerndeckuii kopeHb. CBOWCTBa KOPHEH.
BriHecenre MHOXKUTENST U3-T10]] 3HAKA KBAJPaTHOTO
KOPHS M BHECEHHE €ro IMoj 3HaK KopHs. [loHsTue 06
OTPHUIIATEIILHOM TIOKa3arene crerneHu. Bo3Benenue
OJIHOYWICHOB BO BTOPYIO M TPEThIO CTeneHU. Bo3Be-
JIEHUE OJIHOWICHOB B HATYPAJIbHYIO CTCTICHb.

10.

Tewma 10. Jlorapud™Mbl 1 BX CBOKWCTBA

Pa3nea 5. « Anredpanyeckue Boipaxenus. Ctenenmn»

45

15

30

11.

Tema 11. OcHOBHBIE MOHATUS U OINPEACICHUS TEO-
pUU YpaBHEHUU. Y PAaBHEHUS C OJHOM IIEPEMEHHOMN U
ux Kinaccupukanms. JIpobHo-panroHambHBIE ypaB-
HeHusl. AnreOpamdeckue ypaBHeHUs 3-ro, 4-TO U
0oJs1ee BHICOKUX MOPSIIKOB.

12.

Tema 12. YpaBHeHus, coaepiKaliue MepeMEHHYIO
10J1 3HAKOM MOJTYJIS.

13.

Tema 13. VppauuoHanbHble YpaBHEHUS U METOJbI
UX pELICHNUS.

14.

Tema 14. [lokazarenbHble ypaBHeHus. Jlorapupmu-
YECKHE YPABHECHHUS.

15.

Tema 15. Ilpocteiimme ypaBHEHHUs, COJEpIKalllne
napamerp. MccnenoBanue ypaBHEHUN.

16.

Tema 16. YpaBHeHHs] KOMOWHUPOBAHHOTO THIIA.
VYpaBHeHUs ¢ ABYMs NepeMeHHbIMH. J[nodaHTOBbBI
YpaBHEHHUS.

17.

Tema 17. CucteMbl ypaBHEHUHN C HECKOJIBKHMH II€-
peMenHbIMUA. OCHOBHBIEC TTOHATUSA. OCHOBHBIE METO-
JIbl PEIICHUs] CUCTEM ypaBHEHUN. CUCTEMBI JIMHEH-
HbIX ypaBHeHUH. [lonstue omnpenenurens. Meron
Kpamepa.

18.

Tema 18. TekcToBbIe 3aja4M HA COCTABIECHUE ypaB-
HEHUU UJIU CUCTEM YpaBHEHUI

19.

Tema 19. OcHOBHBIE MOHATUSA U ONPEIEICHUS TEO-
pUM HepaBEeHCTB. AnreOpanuecKkue HEpaBEHCTBA C
OJHOI EPEMEHHOM.

20.

Tema 20. HepaBeHctBa, coaepxkanme NepeMEHHYIO
0J1 3HAKOM aOCOTFOTHOW BETHUUHBI.




21.

Tema 21. MppannoHaibHble HEpaBEHCTBA.

22.

Tema 22. IlokazarensHbie HepaBeHcTBa. Jlorapud-
MUYECKHE HEPABEHCTBA.

23.

Tema 23. IlpocTeliline HEpaBEHCTBA, COJACpIKAIINE
napametp. MccnenoBanue HepaBEHCTB.

24.

Tema 24. KomOuHupoBaHHBIE HepaBeHCTBA. Heko-
TOpbIE 3aMeyUaTeIbHbIE HEPABEHCTRA.

25.

Tema 25. CucteMbl HEPABEHCTB C OJHOM MEpeMeH-
HOM. CuCTEeMbl HEPABEHCTB C HECKOJbKUMHU IIepe-
MEHHBIMHU.

26.

Tema 26. TekcToBble 3aJauM, pelIaeMble C MOMO-
IIbI0 HEPABEHCTB

Pa3ned 6. «1eMeHThl KOMOMHATOPUKID)

12

217.

Tema 27. Koneunbsie MHOKecTBa. KoMOMHaTOpHBIE
3a/1a4 B KOHEUHBIX MHOXecTBax. [IpaBuna cyMMbl
U nipou3BeneHus. Yucna 31eMeHTOB 00beJUHEHHE
JIBYX MHO€CTB. [I[puHIINIT BKIFOYEHUHN U UCKIIIOYE-
HUU.

28.

Tema 28. YnopsgouenHsie BBIOOpKH. COeTMHEHHUS.
Couetanus, pa3MelIeHUs, IEPECTAHOBKH € IIOBTO-
perusimu U 0e3. KoMOnHaTOpHBIE TOXIECTBA U
ypaBHEHHUSL.

29.

Tema 29. KoaddunreHTsl MHOTOWIICHA H OUHOM
HeroTona. IlonmnoMuansHas Teopema. IlomnHomu-
anpHas Gopmyra.

30.

Tema 30. KomOuHaTOpHbIE 3a/1a4X Ha BHIYMCIIEHUE
BEPOSTHOCTH

/2

Pa3nea 7. «31eMeHThI TPUTOHOMETPHI»

31.

Tema 31. OnpeneneHuie, OCHOBHbIE CBOWCTBA U I'pa-
¢uku TpuroHomerpudeckux ynxuuii. IIpeodbpaszo-
BAHHME TPUTOHOMETPUYECKUX BBIPAKEHUMN.

32.

Tema 32. Pemenne TpUrOHOMETPUYECKUX ypaBHeE-
HUI HEPABEHCTB U X CUCTEM.

33.

Tema 33. OOpaTHble TpUTrOHOMETpUUYECKHE (YHK-
M 1 ux rpaduku. ToxnecTBeHHbIE peodpa3zoBa-
HUS BBIPAKXCHHUN, COAEPIKAIINX OOpaTHBIE TPUTOHO-
MeTpuueckue GyHKIHUU. YpaBHEHUS U HEPABEHCTBA,
cojepkamie  oOpaTHble  TPUTOHOMETPHUYECKHE

byHKINN.

Pasnen 8. « D1eMeHTHI reoMeTpUN»

16,8

11,8

34.

Tema 34. AKCHOMBI 1 OCHOBHBIE OIIpeesIeHUs a0-
COJIFOTHOM reomeTpuu. OCHOBHBIE TEOMETPUUYECKHE
00BEKTHl 1 UX CBOMCTBA.

35.

Tewma 35. ITomo6ue ¢puryp Ha miockoct. Brimcan-
HBIC U OMHMCAHHBIE MHOTOYTOJbHUKH.

36.

Tewma 36. I'eoMeTpudeckre MOCTPOEHUS HA MIIOCKO-
CTH U B IPOCTPAHCTBE

37.

Tema 37. AKCHOMBI U ONIPEJETEHUS] CTEPEOMETPHN.
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[TapannenbHOCTh U NEPIEHANKYISIPHOCTD MPSIMBIX U
MJIOCKOCTEH B IPOCTPAHCTRBE.

Tema 38. Muororpannuku. Tena BpaiieHnus. Boi-

38. | yncinenne 00BLEMOB U IUIONIAIEH OCHOBHBIX T'€OMET- 3 1 2
PHUYECKUX TEIL.
39. | Tema 39. KomOuHaum npocTpaHCTBEHHBIX TEJ 4,8 1 3,8
dopmMa 0TYETHOCTH: 3a4eT 0,2
HUTOIO: 108 36 71,8

OuyHo-3204Has (popMa 00yUeHHS He peaau3yercs
3aouHas popma o0ydyeHHs He peaiu3yeTcs

I11. OUEHOYHBIE MATEPHUAJIBI JIJIS1 IPOBEJAEHUS TEKYIIEA U

MNPOMEXKYTOUHOM ATTECTAILIMU OBYYAIOIIUXCS IO JUCHUIJIMHE

Tekymias arrectanus IpoBOAUTCS B (hOpMe KOHTPOJIBHOM paboThl, TecTa, pedepara.

TunoBoii BApMAHT KOHTPOJIbHOM PadoOTHI

Bapuanrt A

1.

o

[TocnenoBaTenbHOCTD 3alaHa PEKYPPEHTHBIM COOTHOILIEHUEM a,,, =(N+1)a,, a =1. 3a-

naite e€ popMyoit o01ero ujaeHa.
[TocnenoBarensHOCTD (@,) TakoBa, YTO a, =-r, &, =0, &, IPA n>2 PABHO PAAHMAHHOMN

Mepe BHYTPEHHETO yria IPaBUIIbHOTO N -yrojbHUKA. HaliuTe msaTh mocienoBaTellb-
HBIX €€ WICHOB, HAaUMHas ¢ a,. Haiinure hopmyny o61iero uieHa 3Toi rmocienoBa-
TEJIbHOCTH.

CyMMa nsiTU HauyaJIbHBIX YWICHOB apu(PMETUUECKON MPOrpecCur MEHbBIIIE CYMMBI €€ Mo-
cieayromux naty wieHoB Ha 50. Ha cKoJIbKO AECATHIN WICH MPOrpeccuu OoJIbIe €
BTOPOTO WieHa?

bank nauncnser 7% ronoseix. 1 ssHBaps 2000 1. B 3TOT 6aHK ObLIa MOJOKEHA CyMMa a
pyOneit. Haitnure pasmep Bkiiana Ha 1 ssaBaps 2005 T., eciu B TEUEHHUE STOTO BPEeMEHHU
IPOLIEHTHAs CTaBKa ocTaBaiach 0e3 u3MeHeHus. C MOMOIIbIO KAIbKYJISTOPA BBISCHUTE,
Yyepe3 Kakoe HauMEHbIIIee YUCIIO JIET CyMMa BKJIaJla yBeIMUUTCA OoJiee yeM B 2 pasa.
JIoKaknuTe NpPaMOHATILHOCTD YKca 3/2 .

B Buje xakoi 6€CKOHEUHOU JECATUYHON JPOOH MpeIcTaBUMa JIaHHAsE OOBIKHOBEHHAS:
11377 ,

18087

Bapuanr b
1.JTokaskuTe uppannoHaIbHOCTE yrcia Sin 40°.
2.IlpeacraBpTe B BUJIE OOBIKHOBEHHOM JIPOOM CIIENYIONIEE BBIPAKECHHUE, COJIEeprKaliee

CcMelIaHHbIe OECKOHEYHBIE ACCATUYHBIC IICPUOANYCCKUC )1p06I/IZ

023(7) + 2
450

113 °
0,5(61) ———
(61 495



3. Jlana pyHkmus g(x)=2-8" —4-4* —-8.2""'. a) Pemmre HEpaBEeHCTBO g(x)<O0.
6) N300pa3ute Ha TIOCKOCTH MHOXKECTBO TOYEK, KOOPAMHATHI X U ) KOTOPBIX YIOBIIE-
TBOPAIOT HEPABEHCTBY g(xy)<O.
B) CKOJIbKO pelieHuil (B 3aBUCUMOCTH OT @) UMEET ypaBHEHHUE g(x)=a-2*"?
» _ n(n+1)(2n+1)
6

4. Jloka3ath, uTo Vne Z:1> +2° +3> +..+n

Bapuaur B

(3+x) (2+x) (l+x)_

1.Pemurte ypaBHEeHHE: G : 2—x) : (=) -35.

2.Pemmmre ypaBHenue: vx —vx+1+x+9 —J/x+4=0.

3.Pemmnre ypaBuenwue: log ; log , log , log (— 1) =0.
X

1
4 PemmTe ypasHeHue:100 ¥ =%/100.
5.Pemmmre ypaBHEeHuE: Qx -3- 2)- x=0.. B oTBeT 3anmmmTe CymMmmy KOpHEN.

Bapuanr I

1. Beruuciure sin%,cos%,tg%, ecim cosa=08 U 0<0{<%.

2. Eciiu 4,B,C — yriibl TpeyroiasHuka u yroi C — Tynou, To tga -tgf <1. Jlokaxure.
3. Beruuciure tg (Sarctg ?j

Pemute ypaBHeHue: tgx-tg % =1.
4,

2 ta 2 1
COS” 71X —Sin “ 7y =5
Pemmre cucreMy ypaBHEHUI:

x—y—E
3

. 7
Permre HepaBeHCTBO: sin® x —cos® x < &

Bapuant J{
1. JlokaxuTe, 4TO B MPSAMOYTOJLHOM TpeyrojibHUKe a+b<c+h .

2. JlokazaTbh, YTO BBICOTHI TPEYTOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE.
3. HaiiTu cTOpoHBI MPSMOYTOIBHOTO TPEYTOJIbHUKA 110 JAHHBIM: IEPUMETPY 2P U BBICOTE

h.

4. B tpanenuu ABCD (AB I CD) cpennsist muaust 7 cM, BbICOTa 1543 CM, a YTOJI MEXIY

JTUaroHaJsIMU TIPOTHUB OCHOBaHUs 120°. Haiiiure quaroHany TparemuH.

5. Jlan poM0 ¢ ocTpbiM yriaoM B 30°, Gosblias quaroHajib €ro pasga a. B ator pom6
BITMCAH MPSAMOYTOJBHUK TaK, YTO OJIHA U3 €ro JMaroHajaei ecTh MEHbIIas JUaroHaib
pomba. OnpeaenuTs MIomaas TPIMOYTOJIbHUKA.



Bapuanr E

1. ITycts ABCDA;1B1C1D; — ky0.

e Urto saBnsercs nepeceueHueM miockocreit B1C1D; u ABB,?

e HazoBuTe HECKOJIBKO Map MIOCKOCTEH, epeceueHreM KOTOPBIX siBJsieTcs npsiMas AB.

e Paccmarpusarorcs mockoctn AB1C; m A1D;C. TlpeacraBeTe cebe nx mepecedeHue.
Ha3oBute kakue-HUOY1b UX OOLIME TOYKH.

2. KakuM MokeT ObITh B3aMMHOE PaCIIOJIOKEHHUE JBYX MPSIMBIX & U D, eciiu OHU JIexKaT B
NEePECEeKAIOIIUXCS TIIOCKOCTX ?

3. BepHo J, 4TO yroJ MexIy IPSAMOM U IIIOCKOCTBIO Beera MeHbe 9007

4. Kakoi MHOT'OYTOJIbHUK MOKHO ITIOJIYUHUTB, ITPOBOAA CCUCHUC KY6a IIJIOCKOCTBIO, HC IIa-

paJuieIbHOM OCHOBAHUIO?
THUIIOBOM BAPUAHT TeCTA

A) OTMETBTE HOMEP ITPABUMJIBHOI'O OTBETA B BJIAHKE OTBETOB

3ATAHUSA

BAPUAHTBI OTBETOB

Al. YkaxuTe BCe HOMEpa palMoOHAIbHBIX YKCEI JaHHOTo MHOXecTBa: |1) 1,2,3 2)234 3)
J3+45
,8+2\/E-(\/§—\/§) 4) 2,45 5) 1,2,5
2 b-vJ-a .z [— 4 _
A2. YopocTuTe BbIpaKEeHHE a;—\k/)— : (\/—aT1 1 a 2) b 23 b
a— —a

4) J-a+b 5) —J-a-b

A3. Cymma KOpHE# Wi KOPEeHb (€CIT OH €TMHCTBEHHBIN) YpaBHEHHS
5x% +7x -6

X+2

= x + 4 TIPUHAUIC)KUT IIPOMEXKYTKY

1) (0,2;0,3) 2) (-0,3;-0,2) 3)
(1,7; 1,8)
4)(0,9;1,1) 5)(-21;-1,9)

A4. Haiimute CKOpPOCTh JIOAKM B CTOsiUed Boje (B KM/4ac), €CiH 3a

5 vacoB ona mpornuia no peke 20 KM U BepHyJach Hazam, acko- (1)8 2)9  3)10 4)11 5)
pOCTh TeueHus: 3 KM/4yac 12
A5. Cymma KOpHE#H ypaBHEHHS (3«/63’”1 )2X - ( % TZ paBHa 1) _% 2) _g 3) -4 4) _% 5)2

A6. CpenHee  apudMeTHUeckoe BceX KOpHEH ypaBHEHHs COS’X
+ SiNX COSX = 1, mpUHAISKAIINX TPOMEXYTKY [-7; ], paBHO

1)(- ©/8) 2)0 3)(-3n)/4 4)(-
7/10)

7%

A7. IIpousBeneHne opuHAT TOUEK MepeceueHus npsmMon - 2x + 3y =2

M THIIEPOOTIBI | _ - 22 paBHO
—£X

D 2 21 3t 52 5
2 21 9 H2 9

4

A8. Haiinure muionianp 4€ThIPEXYrOJIbHUKA, OTPAHUYEHHOIO MIPSIMBI-
MAy 404 y_,_gH OCIMU KOODAUHAT
= Y —x=

1)128 2)28 3)164 4)64 b5)
82

A9. Ecrm Touku A(2; - 3; 5), B(11; - 4; 6) u D(3; 6; 4) siBnsitoTcs Bep-
mmHamu pom6a ABCD, To mmHa nuaronanmn AC paBHa

1)40 2) 2ym 3) 3yiz 4) 2415
47

5)

A10. Ecnu B Tpaneuuu JAJavMHa MEHBILIETO0 OCHOBaHUS paBHa 16 cM, oT-
HOIIICHHE JJIUH OOJIBbILIEr0 OCHOBAHUS U CPEHEN JIMHUU paBHO 3 :
2, TO JJINHA CpeAaHel JIMHUH (B CM) paBHA

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

A11l. OOGpa3yromas KoHyca paBHa 4 cM, a yroJl IpHu BEPIIMHE OCEBOIO
ceuenus paeH 120°. Haiinure o6beM KoHvca (B Ky0. cM)

1) 24 T 2) 8+/3n 3) 367 4) 12/3n 5)

87




Al2. Haligure Bce 3Ha4YeHUs IapaMeTpa a, Ipx KOTOpeIX rpaduku |1)(- oo;- 3) 2) (- oo; - 2) 3)[- 3;- 2)
yHKUMHA 2 My —|x -+ a UMEIOT OJHY OOLIYIO TOUKY 4[-2-1) 5]-3;-1)

RO ~NoOOR~wWNE

11.
12.
13.

0.

IIpumepHas TemaTuka pedeparon
Pa3BuTHne noHATHA O YUCIE.
[TpuHuun upuxie.
HexoTopelie 3amevaTenbHble HEPABEHCTBA U UX UCIOJIB30BAHUE MPH PEIICHUH 33]1a4.
OYHKIIMOHAIBHO-TPpaQUUECKUN METO]T PEIICHHS YpaBHEHUM.
[TocnenoBaTenbHOCTH U MPOTPECCHH.
Meton maTeMaTHYE€CKOM MHAYKIUHA U €r0 IPUMEHEHHUE.
Pemenune ypaBHeHun# ¢ mapaMeTpamu.
Jloka3aTenbCTBO TPUTOHOMETPUUYECKUX HEPABEHCTB.
OOGpaTHbIe TPUTOHOMETPUYECKHUE ONEPAIMU HAJ] TPUTOHOMETPUUYECKUMU (DYHKIIUSIMHU.
Tpuronomerpudeckue COOTHOUIIEHHUS MEXKITY OCHOBHBIMU 3JIEMEHTaMHU
TPEYTrOJIbHUKOB.
[IpumeHeHne MeTo1a KOOPAUHAT K PELICHUIO 3a]1a4.
[IprMeHeHne BEKTOPHOTO METO1a K PELICHUIO 3aa4.
['eomeTpuyeckue 3aauv Ha OTHICKAHUWE HAMOOJBIIMX W HAUMEHBIIMX 3HAYEHUUN
BEJINYMH.

HpOMC}KYTO‘IHaSI aTTecranus 06yqa101u14xc;1 OCYHICCTBIIACTCA B ¢)0pM€ 3a4€Ta C

HCIIOJIB30BAHHUCM CICAYIOIINX OICHOYHBIX MAaTCPHAJIOB:

=

©Co~N Ok

10.
11.

12,

13.

Bonpocul k 3auemy

(1 cemecmp, ounasn ghopma odyuenusn)
JetictBuTenbHble unciia. 3Mepenue nivHbl oTpe3ka. M3o0paxeHne Ha YuCI0BOM OCH.
OnpeneneHre paMoOHAIBHBIX, UPPAMOHAIBHBIX, AEUCTBUTENbHBIX yucen. [Ipencras-
JIEHUE B BUJE APOOEH.
[locnenoBarenbHOCTH uncen. ApudmeTndeckas 1 reoMeTpudeckas rnporpeccuu. [pu-
MEHEHHE MPOrpeccuil AJisi NepeBojia NECATUUHBIX Jp0oOeil B 0ObIKHOBEHHBIE.
[lenbie u qpoOHBIE BHIpAKEHUS U UX MTPeoOpa3OBaHNUE.
UucnoBbie BBIPAKEHUS U BBIPAKEHUS C IEPEMEHHBIMU.
CreneHu u ux CBOMCTBA.
Apubmernueckre kopau. CBoWCTBa KOPHEH.
Jlorapudmuyeckre u nokasaTelibHble BHIPAKEHUS U UX IPeoOpa3oBaHue.
OpnHousneHsl U MHOTOWIEHBL. JleiicTBust ¢ MHOTOWIeHaMHu. CIOCOOBI Pa3ioKEHHS] MHO-
rO4YJICHOB Ha HETIPUBOJUMBIE COMHOXKUTENU. JleneHre MHOTOUJIEHOB C OCTATKOM.
OcHoBHas Teopema apupmeTuku. TeopeMbl 0 AETUMOCTH MHOTOUJICHOB.
3HaueHUsI U KOPHU MHOTOWIECHOB. L{enbie u qpoOHbIe KOPHU MHOTOWJIEHOB. TeopeMa
besy. Teopust muorouwneHoB u ¢popmyna Kapaano.
KopHu u muHeliHbIe MHOXXHUTENN MHOTOWIEHOB. Vcronb30BaHre MHOTOUYWICHOB IS
Pa3NoKEeHMs MPOU3BOJILHOTO MHOTOYJIEHA MO CTETEHIM JIBY4JIeHA.
Teopus MmHOTOWIEHOB 1 6MHOM HbIOTOHA.



14.Tloctpoenue rpadukoB GyHKIUI C TOMOIIBIO AJIEMEHTAPHBIX TPE0OPa30BaAHUA.

15.KoMOuHaTopHbIE 3a/1a4M B KOHEYHBIX MHOXKeCTBaX. [[paBuiio CyMMBbI ¥ IPOU3BEACHUSI.
Yuciio 351eMEeHTOB 00bEIMHEHUS IBYX MHOKECTB.

16.KoMOuHaTopHblE 3alaud B KOHEYHBIX MHOXKeCTBaxX. [IpUHIMI BKIIOYEHUS W
UCKJTFOUCHUS.

17.YnopsnoyeHusie BbIOOpKU. COEIUHEHUS: COYETaHUs, pa3MEIlEHUE, MMEPECTAaHOBKU C
noBTopeHusaMH u 6e3. KoMmOnHaTopHbIe TOXK1eCTBA.

18.Koaddurments MmHOTOUWIeHa U OuHOM HbIoTOHA.

19.TTommHOMHMANTEHAS TEOpEMA.

20.KomOuHaTOpHBIE 33/1a4U HAa BHIYMCIEHUE BEPOSITHOCTH.

21.ToxaecTBeHHbIE  MpeoOpa3oBaHMsl  HUPPALMOHAIBHBIX  BBIPAXKEHM,  CBOMCTBA
apudmernyeckoro kopHs. CTENeHb ¢ palOHATbHBIM MOKa3aTelIeM.

22. ToxnectBa. [Ipocrelinue mpuMepsl TOKIASCTB. DOPMYIIBI COKPAIIEHHOTO YMHOKCHHS.
ToxnaecTBeHHbIE MPeOOpa30BaHUA LENbIX U JIPOOHO-pAIlMOHATIBHBIX BBIPAKEHUI.
ToxnaecTBeHHble MNpeoOpa3oBaHUs — ANreOpandecKuX BBIPAKEHHUM, CoOJepKalux
aOCOJIIOTHYIO BEJTMUUHY.

23.ToxaecTBeHHbIE NMPeoOpa30BaHMsl MMOKA3ATEIbHBIX U JIOTAPU(PMUUYECKUX BBIPAXKCHUI.
[Tonsitue norapudma. CpolictBa gorapumMos.

24.]1oka3atenbCcTBO TOXKIAecTB. MHOrowieHsl. Cxema ['opuepa. Teopema be3y.

25.11onsaTe 0 Merone Maremartuueckod uHaykuuu. llpumenenne MMMU k pemienuro
3azay.

26.UccnenoBanne (yHKOMA C TIOMOIIBIO TMPOU3BOJHONM M TIOCTPOSHHE TPpaduKOB.
[loka3zaTtenbHas u Jjorapupmuyueckas QyHKIUU.

27.Jlunetinas n kBampatudHas (yHknwwn. CreneHHas QyHKIUA. [[poOHO-pammoHambHas
GyHKUHS.

28.«Cnoxenne» u «ymHOXkeHue» rpadukoB. IlocTtpoenne rpadukoB GyHKIHUH,
AHAJIMTHUYECKOE BBIPAKEHNUE KOTOPBIX CONEPHKHUT MEPEMEHHYIO MOJ 3HAKOM MOy (Y
= [FCAL, Iyl = [F, [yl = [FO)], y = £(x])).

29.Bunpl ypaBHeHHM M CrOcOObl WX pelieHus (LeNble ypaBHEHHUs, MOKa3aTelbHbIe
YPaBHEHHS).

30.Buasl ypaBHeHUW W CHocoObl HMX pemieHust (IpoOHO-paIMOHATBHBIE YpPaBHEHUS,
JorapupMUUEcKUe ypaBHEHNUS).

31.Bunpl ypaBHEeHUI U cIocoObI UX pelleHus (YpaBHEHMsI BBICIIUX CTETICHEN, ypaBHEHUS,
cojieprKalliie 3HaK aOCOMIOTHOM BEIUYUHBI).

32.Bujpl ypaBHEHUH U cIOCOOBI UX pelieHus (MppalioHalbHbIe YpaBHEHUS).

33.YpaBHEHUs 1 HEPABEHCTBA C MapaMeTpaMu.

34.Buabpl HEpaBEeHCTB M CHOCOOBI UX pelleHHs (1eble HEpaBEHCTBA, IMOKa3aTelIbHbIE
HEPABEHCTBA).

35.Busibl HEpaBEHCTB M CHOCOOBI MX peIIeHUs (IpOoOHO-pallMOHAIbHBIC HEPaBEHCTRBA,
JorapuMUUEcKUe HEPABEHCTBA).

36.Bupl HEpaBEHCTB M CIOCOOBI MIX perieHus (HEpaBEHCTBA, COJEpIKAIMe MHOTOYJICH
cTeneHu N>4, HepaBEHCTBA, COIEPKAIIKE 3HAK a0COIFOTHON BETMYUHBI).

37.Bubl HEpaBEHCTB U CIIOCOOBI UX PEIIeHUs (MppallMOHAIbHBIE HEPABEHCTRA).

38.PaBHOCHIIbHBIE TPEOOpPa30BaHUs MPHU PEIICHUN YPAaBHEHUIN U HEPABEHCTB.
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39.CucteMbl M COBOKYITHOCTH YPaBHEHHMH C OJHOW U HECKOJIbKUMHU MEPEMEHHBIMHU.
PaBHOCHIIbHBIE cUCTEMBL. CUCTEMBI-CIIEACTBUSI.

40.MeTojb! perieHus: CUCTEM HepaBeHCTB. HepaBeHCTBaA ¢ IByMSI IEpEeMEHHBIMH.

41.DyHKIMOHANIbHBIE,  anreOpo-aHAIMTUYECKUE  METOJAbl  PEIICHUS  ypaBHEHHIA,
HEPABEHCTB, CUCTEM.

42.I'padryeckuii METO pelICHUsI ypaBHEHUH, HEPABEHCTB, CUCTEM.

43.]lokazaTenbcTBO  HepaBeHCTB. (CpaBHEHMs 3Ha4YeHHM  BblpakeHuil. OmnopHbie
HepaBeHcTBa. CBOWCTBA YHCIIOBBIX HEPABEHCTB.

44 Pemenue 3alady Ha COCTaBJICHHE YpPaBHEHUW, HEPABEHCTB M UX KOHCTPYKIUH.
TekcToBbIE 3a/1a4M HA UCCIEAOBAHNUE PEILICHUN.

45.]lokazaTenbCTBO TPUTOHOMETPUUECKUX HEPaBEHCTB. TOXKIeCTBEHHOE MpeoOpa3oBaHue
TPUTOHOMETPUICCKUX BBIPAKCHUH.

46.DyHKITMOHAIEHBIE METOMBl PEIICHUS TPUTOHOMETPUYECKUX W KOMOMHHPOBAHHBIX
YPaBHEHHUM.

47.MeTojbl penieHus: CUCTEM TPUTOHOMETPUUYECKUX YPaBHEHUM.

48.MeTojbl perieHus: TPUrOHOMETPUYECKUX YPABHEHHM.

49.MeTo/bl petieHus TPUrOHOMETPUUYECKUX HEPABEHCTB.

50.Tpuronomerpuueckue GpyHkuuu. OOpaTHble TPUTOHOMETPpUUYECKHE QYHKIIUU.

51.ToxnecTBeHHbIE TTPEOOpa30BaHUs BBIPAKEHUMN, pEIICHUE YpaBHEHUW U HEPABEHCTB,
coJiepKalux oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIINU.

52. AkCHOMBI U oTipefiesieHus1 abCOMIOTHON T€OMETPHUH.

53.0cHOBHBIC TIAHUMETPUYECKHE OOBEKTHI (TPEYroJIbHUK, €r0 CBOWCTBA, METPUUYECKHUE
COOTHOIICHHS B TPEYTOJIBHUKE).

54.0OCHOBHbBIC TUJITAaHUMETPUUECKHE OOBEKThI  (YETHIPEXYTOJIbHUK, €ro CBOWCTBA,
METPUUYECKHUE COOTHOIIEHUS B UETHIPEXYTOJIBHUKE).

55.0OCHOBHBIE TJIAHUMETPUUECKUE OOBEKTHI (OKPYKHOCTb, BIHMCAHHAs W OMNMCAHHAas
OKPY>KHOCTb, IPOITOPITHOHATIBHOCTh OTPE3KOB H YTJIOB).

56.0OcHOBHBIE TIIAHUMETPUUECKHE OOBEKTHI (MMPABUIIbHBIE MHOTOYTOJIbHUKH ).

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

58.ITogobue uryp, BEIYUCICHHUE TIOMIAICH.

59.I'eomeTpuueckre MOCTPOCHUS HA IIIOCKOCTH (MIPOCTEHIIINE 3a/1a4u, ITAIbl PEIICHUS).

60.['eomeTprueckre MOCTPOCHUS Ha TJIOCKOCTH (KJIACCHUECKHE 3aJauH, HE pa3pelrMbie
LHAPKYJIEM U JIUHEUKOU.

61.OcHOBHBIE METO/IbI PEIICHUS TUTAHUMETPUUYECKUX 3a/1a4 Ha MIOCTPOSHHE.

62. AKCMOMaTHYECKUI METO]T TOCTPOEHUSI AOCOIOTHOM T€OMETPUH.

63. AKCMOMBI U ONpeJIETICHUSI CTEPEOMETPHUH.

64.JIunelinbie, TBYyTpaHHBIC 1 MHOTOTPAHHBIC YTJIBI.

65.B3auMHOE pacmoyiOKeHHE TMPSAMBIX, NPSAMBIX M IUIOCKOCTEM, IUIOCKOCTEH B
IPOCTPAHCTBE.

66.MHuororpanauku. Teopema Ditnepa.

67.MHororpanHukH (TIpU3Ma: d3JIEMEHTBI, CIOCOOBI TIOCTPOSCHHMS H  H300pakKeHus,
BBIYUCIICHHE 00BEMOB U ILJIOIIAJICH).

68.MHororpaHHuky (MUpaMUa: dSIEMEHTHI, CHOCOOBI TIOCTPOCHHUS W HM300paxKeHus,
BBIYUCIICHHUE 00BEMOB U ILJIOIMIAJICH).
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69.Tena BpameHus (IMUIMHAP: BJIEMEHTHI, CIOCOOBI TMOCTPOCHHUS U HU300paKEHHUS,
BBIYUCIICHUE 00BEMOB U TIJIOIIAJICH).

70.Tena BpameHusi (KOHYC: DJIEMEHTBI, CIOCOOBI TIOCTPOCHHS U H300paKeHHUs,
BBIYUCIICHHE 00BEMOB U IIJIOIMIAJICH).

71.Tena Bparenus (mmap: 3J€MEHTBI, CLIOCOOBI MOCTPOCHUS U M300paKEHUS, BBIUUCIICHHE
00bEMOB U TUIOIIAJICH).

72.KoMOuHaIuK NpoCTPaHCTBEHHBIX TEIl

73.Yceuennbie GUTYpHI (3JIEMEHTHI, CIIOCOOBI MIOCTPOCHHSI M M300PaKCHHUSI, BHIYACIICHUE
00BHEMOB M TUIOIIAICH ).

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJIUMOW JUISI OCBOEHMS
JTUCHUATIIMHBI

4.1. OcHoBHasI JIUTEpPaTypa

1. EnbuanunoBa, I'.I'. DnementapHas maremaruka : yuyeOHoe mocodue / I'.I'. Enbua-
HUHOBA, P.A. MenbHukoB ; Enenkuii rocyaapcTBeHHbI yHUBepcuteT uM. M.A. By-
HuHa. — Enen : Eneukuii rocygapctBennslid yHuepeuteT uMm. M. A. bynuna, 2015.
— Y. 1. Apudmeruxa. OcHoB anredopsl. KomOunatopuka. @ynkuuu. — 123 c. — URL:
http://www.elsu.ru/uploads/files/2019-03/1551896931 5.pdf  (mara oOpamieHus:
31.08.2020). — TekcT : 37€KTPOHHBIH.

2. EnpuanunoBa, ['.I'. DnemenTtapHas maremaruka : yue6Hoe mocobue / I'.I'. Enpua-
HHUHOBa, P.A. MenbHuKOB ; Enenkunii rocyrapcTBeHHbI yHUBepcHuTeT M. M. A. by-
HuHA. — Enen : Enenxnii rocynapcTBeHHbI yHuBepeuteT um. M. A. bynuna, 2016.
— Y. 4. I'eometrpusda. Hauanensie cBeenud. Tpeyroapauk. — 93 c. — Pexxum gocryna:
o noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=498154 (na-
ta oopamenus: 31.08.2020). — bubmmorp. B k. — ISBN 978-5-94809-852-4. - ISBN
978-5-94809-853-1 (4. 4). — TekcT : IEKTPOHHBIH.

4.2. JIonoJIHUTEJIbHAS JINTEPATYyPA

1. MenbsaukoB, P.A. DneMeHnTapHas MareMartuka : yueOHoe mnocobue / P.A. MenbHu-
koB, I'.I'. EnpuanunoBa ; Enenkuii rocynapctBeHHbli yauepcutetr uM. M.A. byHu-
Ha. — Enen : Eneukuil rocygapctBennbslid yauepceuteT um. M. A. Bynuna, 2017. —
Y. 3. Tpuronomerpus. — 101 c¢. — Pexum npocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=498152 (mata  oOpamieHHUS:
31.08.2020). — bubsmorp. B kH. — ISBN 978-5-94809-852-4. - ISBN 978-5-94809-
943-9 (u. 3). — TekcT : PAEKTPOHHBIH.

2. Enenxux, U.A. ITnanumetpus : yueOHoe nocodue / M.A. Eneukux, H.B. YepHoyco-
Ba ; Enenkuii rocygapctBeHHbil yHuBepceuTeT uM. M.A. bynuna. — Enen : Eneukuii
rocyjaapcTBeHHbli yHupepcuter 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 : 37€KTPOHHBIH.
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V. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «MHTEPHET», HEOBXOANMBbIX

JUISI OCBOEHM S TUCIHIATIIMHBI

Ne Ccbuika Ha HaumeHoBaHue pa3padoTKu
N . JocTynmHocTh
nn HH(opManOHHBIN pecypc B JJIEKTPOHHOM GopMe
1. http://www.math.ru Ilopran maremaririeckoro o6- CBOOOIHBIH JOCTYIT
pa3zoBaHUs
, OO6pa3zoBaTenbHBIN MaTeMaTH- N
5 http://exponenta.ru qeckui caiir CBOOOHBIH JOCTYII
denepanbHbIi 00pa3oBaTeb-
3. http://www.ict.edu.ru Helid noprait "Hudopmauuon- CBOOOIHBIH JOCTYIT
HO-KOMMYHHUKAIIMOHHBIE T€X-
HOJIOTUHU B 00pa3oBaHUM"
VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIIUMOHHBIE CITPABOYHBIE CUCTEMbI
Ne Ccblika Ha HaumenoBanue pa3padoTku B

nn | nH(pOPMALMOHHBIH pecypc

3JIEKTPOHHOH (popme

HocTynHocrs

1. | http://www.biblioclub.ru

DIIEKTPOHHO-OMOINOTEUHAS
cucrema (3bC)

YHuBepcurerckast 0ubimoTexa oH-
JIaliH

Perucrpanus uepes o-
0011 yHHBEpCUTETCKUI
KOMITBIOTED.

B nanpneiimem npeno-
CTaBJIICTCSI HEOTPaHU-
YEHHBI UHIUBUIYaITb-
HBIM J0oCcTyn U3 1000
TOYKHU, B KOTOPOW MUMEET-
cst 1ocTyn K cetu MHTep-
HET

2 www.garant.ru

WHupopmaninoHHO-TIpaBOBOM MOpTa

CBoOOAHBIN TOCTYI

3. | www.elibrary.ru

Poccuiickuii nHGOpMaIOHHBIH TOp-
TaJl B 00JIACTH HAyKH, TEXHOJIOTHH,
MEAMIMHBI U 00pa3oBaHus

CBoOoHBIH JOCTYI

4. | www.consultant.ru

Pocculickas KOMIIBIOTEPHAsI CIIPAaBOY-
HO-IIPAaBOBasi CUCTEMA

CBoOoHBIH JOCTYI

http://fgosvo.ru

ITopran ®@enepanbHBIX rocynap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JTApTOB BhICIIIEr0 00pa3oBaHus

CBOOOAHBIN TOCTYII

http://mathedu.ru

Marematnueckoe oOpa3oBaHue: 00-
[IeIOCTYIHAsT JJEKTPOHHAss OuOIHO-
TeKa

CB0OOHBIH JOCTYI

VIl. JUOEH3MOHHOE U CBOBO/IHO PACITPOCTPAHSAEMOE

INPOI'PAMMHOE OBECIIEYEHHE

[Ipu peanuzaruu y4yeOHON TUCHUIUIMHBI MPUMEHSETCS CIEAYIOIIee JTUIEH3MOHHOE
¥ CBOOOHO pacrpocTpaHsieMoe MporpaMMHoOe o0ecTieUeHHE:
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- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

ViIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUHI,
HEOBXO/MUMBLIE IS OCYIIECTBJIEHUA OBPA3OBATEJIBHOI'O

INPOLNECCA IO INCIUIIVIMHE

Y4eOHbIe 3aHATHS POBOASTCS B ayAUTOPHUAX, YKOMIIEKTOBAHHBIX CIICIIHAIA3UPO-
BaHHOW MeOeJbI0, B TOM YHCJIe CTAllMOHAPHBIMH HIIA MEPECHOCHBIMH TEXHUYICCKUMU CPE/I-
cTBaMu 00y4eHUs (MMPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

CamocrosiTenbHas padoTa IPOBOJAUTCS B KAOMHETAX, OCHAIIEHHBIX KOMIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOUEHUS K ceTu «HTepHeT» u o0ecneyeHneM 1ocTymna
B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA.
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