EJIELIKU TOCYJAPCTBEHHBIN YHUBEPCUTET um. U.A. BYHUHA
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HanpaBaennocts (mpoguin): Marematuka u Undopmatuka, OGusnka

KBanudukanus (crenenn): 6axanasp

dDopMma 00y4eHusI: OuHasA

HNucTutyT: 1MdpOBBIX TEXHOJIOTUN U MAaTEMATUKH
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ouHasi popma

OYHO-3a04YHas

3ao0uHas popma

dbopma
Kypc 1
CemecTp/TpumMecTp 1
Jlexuuu 18
JlabopaTopHble 3aHATHS -
IIpakTHyeckue (ceMMHAPCKUE) 3aHATHS 36
B T.4Y. IPAKTHYECKAasi MOATOTOBKA 2

®opma(bl) MPOMEKYTOYHOM aTTECTALINH

3k3ameH — 0,3

KonTpoun 9
Hubie popmsbl padoThI 0
CamocrosiTeibHas paboTa 80,7

Bcero uacos: 144
TpynoeMkocTh: 4 3a4eTHbIE eIMHUIBI

Pa3paborunk paboueil mporpaMmsl:

Kanouodam nedazo2uveckux Hayk, ooyenm Yepuoycosa H.B.




I. OPTAHU3AIIMOHHO-METO/IMYECKUI PA3JIEJ

IIe.]'IL H3YYCHUA TUCHMNIIJIMHBI: CUCTCMATHU3aIl1A, 0606H_IGHI/IC H IIOBTOPCHUC OCHOB-
HBIX TTOHSATUM IIKOJBHOTO KypCa MaTCMAaTHUKH, 4 TAKKC 3HAKOMCTBO C MCTOAaAMHN PCIICHUA
HCCTAaHAAPTHBIX MATCMATHYCCKUX 3aaa4, 1 KaK CJICACTBUC, ITIOBBIINICHUC YPOBHA MAaTCMATU -

YECKOM KYJIBTYPHL.

3agaum u3yyeHUsl IMCUMILUIMHBI: (OPMHUPOBAHHUE U PA3BUTHE CIIOCOOHOCTEN HC-
MOJIb30BaHUsl OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUYHBIX JUCHUILIMH B TPO(PECCUOHATLHON
NEeATEeIbHOCTH, TPUMEHEHUE METOJ0B MaTEMAaTUYECKOTO aHaIu3a U MOAECIUPOBAHUS, TEO-
PETUYECKOTO U HKCTIEPUMEHTAIBLHOTO UCCIICIOBAHMUS.

Mecto mucnunmiaunbl B ctpykrype OIIOII: peanusyercs B pamkax yactu, popMu-
pyeMoii ydacTHUKaMU 00pa3oBaTeNIbHbIX OTHOIIECHUM, 6:10ka b1. Jucuunanael (MOLysn).

Ilnanupyembie pe3yJbTAThI 00y4eHHUS M0 JMCHUIIMHE:

Koa n HazBaHue
KOMIIETeHIHH

Kox m HamMeHOBaHMe HHAUKATOPA
JOCTHKEHHs KOMIIeTeHINH

Ilnanupyemble pe3yJbTAThl 00y4eHUst
MO AUCHMILINHE

IK-1.

CnocobeH ocBanBaTh
U HCIOJIB30BaTh TEO-
peTUYecKue 3HAHUS U
MPAKTUYECKHE yMe-
HYSI M HABBIKU B ITPE/I-
METHOH o0yactu npu
pemieHnu npogeccu-
OHAJIBHBIX 33724

IIK-1.1. 3naet cTpykTypy, cOCTaB
Y TUTAKTUYECKUE €ANHUIIBI TTPeI-
MeTHOH obnactu (mpemnojiaBae-
MOT0 NPEAMETA).

[IK-1.2. VYmeer oCyLIECTBIATH
0oTOOp y4eOHOTO COJIep KaHus ISt
€ro pealn3allMd B pa3IU4HbIX
dbopmax 0OyueHUST B COOTBET-
crBun ¢ TpeboBanusimu OI'OC
00.

IIK-1.3. JIleMOHCTpUpYET yMEHHE
pa3zpabaThiBaTh pasuYHbIC
¢dopMBbl y4eOHBIX 3aHATUH, HpU-
MEHSTHh METOJIbI, IPUEMBI U TeX-
HOJIOTHMH O0y4YeHHMsI, B TOM YHCIIe
MH(OpPMALIMOHHBIE.

3Haer:

TEPMHHBI M TOHATHS CHCTEMHOIO II0JXOa,
OpI/ICHTI/IpyeTCﬂ B OCHOBHBIX TeOpeTI/ILIGCKI/IX
3aKOHOMEPHOCTSX, METOAaX PEIICHHS MaTe-
MAaTHUYCCKHUX 3a1a4

YwMmeer:

BBINOJIHATH MTOMCK PEIICHUs 3aJaydu: BblIeE-
JTH OTarlbl PCIICHUSA, OCYHICCTBJIIATH I[Gf/i-
CTBUS II0 PEIICHUIO; HAXOAWTh PallMOHAIIb-
HbIE CITOCOOBI peleHus 3a1a4

Bnaneer:

HaBBbIKAMH OLICHUBAHUS PE3YJIbTATOB pellle-
HHS 3a/1a4d; HaBBIKAMHU ApTyMEHTHPOBAH-
HOTO0, JIOTUYHOTO (POPMYITUPOBAHUS CYXKIIE-
HUMN.

II. COAEP’)KAHUE N OBBEM JJTUCHUIIJIMHbI
€ YKa3aHHeM KOJH4YeCTBA YaCOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4arommxcst
¢ mpenoaasareseM (10 BUAaM y4eOHbIX 3aHATHI) U HA CAMOCTOSATEJbHYIO padoTy

Ounas popMma 00yueHust

Ne AyIuTOpHBIC 3aHATHS Cam.
HaumeHnoBaHue pa3aesioB U TeM Bcero
n/n JIK mn3 JB pao.
Paznen 1. «nementsl apudpmernku. [locaenoBaresbHocTn 8 2 ) 4
U NMPOrpeccumn»
Tema 1. «/lelictButenbHble uucia. M3mepeHue ot-
1. pe3ka. OmpeneneHne panuOHAIBHBIX, HPPAIMOHATb- 2 2 4
HbIX, JACHCTBUTENbHBIX uMces. VX mpencraBiieHne B
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BHJC NpoOeH. AKCHOMATHYECKOE OIPEHCICHUC JIeH-
CTBUTENBHOTO uKcia. HempepbIBHOCTD U YIIOPSIOUEH-
HOCTh MHOXecTBa R. M300paxkeHue neHCTBUTEIBHBIX
yrcel Ha 4ucieHHoW ocu. Hepamencrsa. [Ipubmmke-
HHE K JIEHCTBUTEILHBIM YHCIaM)

Tema 2. «[loHATHE T™OCICNIOBATEILHOCTH YHCEI.
Apudmerrueckas nporpeccus. ['eomeTpudeckas mpo-
rpeccus. [IpuMeHeHHe POrpeccHy IS MepeBoa jie-
CATUIHOHN poOU B 0OBIKHOBEHHYIO IPOOH)»

Pa3gen 2. «MeTox MaTeMaTH4YeCKOH HHAYKITUM»

Tema 3. [Monstue unaykuuu. [lonHas u HenmoJiHas UH-
nykuus. [IpumeHeHne Meroja mMaTeMaTH4YeCKOM WH-
IyKIMA K JO0Ka3aTelbCTBY TOXIecTB. lIpumeneHue
METOJla MaTEMAaTUYECKOW MHIYKIUH I 10Ka3aTelb-
cTBa (JOPMYJT CyMMBI YWICHOB apU(PMETHIECKO U reo-
MeTpuyeckor nporpeccuu. [IpuMenenne merona ma-
TEMaTU4YECKOW MHIYKLUHU K PELICHUIO 3a/1a4y Ha JENH-
MOCTb. J{0Ka3aTenbCTBO HEPABEHCTB C MOMOILLIBIO Me-
TOJIa MATEMAaTUYECKOM HUHTYKIIMH

Paspea 3. «JieMeHTapHBIe PYHKUIMI»

Tema 4. Ocu koopauHaT. AdGcuucca ¥ OpAUHATA TOYKH
Ha wiockocTH. [Toustue ¢pynkuuu. CrocoObl 3a1aHus
¢ynkipu. O6nacte onpeencHus QYHKIMA 1 MHOXKe-
cTBO 3HaueHWH QyHkimu. Hymm ¢ysxmmu. [Tpome-
KYTKU 3HAKOIIOCTOSHCTBA ()YHKIMH. YeTHOCTh M He-
YeTHOCTh (QyHKIUH. [IepHOOMYHOCTH M OrpaHUYCH-
HOCTh (yHKIMH. MOHOTOHHOCTh (pyHKIMH. DKCTpe-
MyMbl GyHKIuH. Hanbospliee ¥ HauMeHbIIee 3HaYe-
Hue QyHKIMU. HenpepblBHBIC U pa3phIBHBIC (DYHKIHH.
Touku paspsiBa ¢pyakuun. ['paduk GpyHKIUN. AcHMII-
ToThl. Cxema uccieioBanus HyHKIHH.

Tema 5. Knaccuduxauust GyHKIMHA. DneMeHTapHbIe
croco0bl mocTpoeHust rpadukoB yHkimu. CrocoOs!
nocTpoeHus rpaduKoB QYyHKIMH, COAEPKAIIUX Mepe-
MEHHYIO TMOJ 3HakoM MoAyis. JpoOHo-InHelHas
¢bynkuus u eé rpaduk. ['unepbonnyeckue GyHKIUHN U
UX CBOWCTBA U rpaduKu.

6.

Tema 6. Komnozunust ¢pynkimii. [Tonsitie odparHoit
GbyHKIHN

Pasnen 4. «Auredpanyeckue Bpipaxenus. Ctenenmn»

14

Tema 7. YuciioBble BbIpa)KEHUS U BBIPAXKEHHUS C Iepe-
MeHHbIMH. OJHOYICHB U MHOTOWICHHI. [IpuBeneHue
mof00HBIX wWieHOB. CrokeHne ogHOwWIeHOB. Crnosxe-
HHE MHOTOWICHOB. BblunTaHne 0JTHOWICHOB U MHOTO-
YJIEHOB. Y MHO)KEHHE OJTHOWICHOB. YMHOXEHHE MHO-
rowieHa Ha OJHOWICH. YMHOXEHHE MHOTOUYJIEHAa Ha
MHorouseH. JleneHue oqHO4IeHOB. [leneHne MHOro-
YJICHOB.

Tema 8. KBagpatnslii TpéxuwieH. KopHu kBaapaTHOro
TpéxuneHa. Pa3nojkeHue KBaJIpaTHOro TpéXuieHa Ha
JIMHEIHBIe MHOXHTENH. CIIocOOBI pa3JIoKEeHUS] MHOTO-
4JIeHa HA HENPUBOAMMBIE COMHOKUTENIU. PaBeHCTBO U
TOXIECTBO

Tema 9. Ctenenpb ynciia ¢ HaTypalbHBIM IOKA3aTENEM.
CremeHnp 4YHWClIa € palMOHAJIBHBIM IOKa3aTelieM.
Apucpmermueckuii kopens. CBoiicTBa KopHEH. Brine-
CEHUE MHOXKHTEIIS] M3-T10] 3HaKa KBaAPATHOTO KOPHS U
BHECEHHE ero moja 3Hak KopHsi. [loHstue o6 oTpura-
TENHLHOM rokasareJe CTENEHU. Bosseenne

14




OIHOYJICHOB BO BTOPYIO U TPETHIO CTCIICHU. BO3BCIL€-
HHUEC OJHOYJICHOB B HATYPAJIbHYIO CTCIICHb.

10.

Tema 10. JlorapudMsl 1 UX CBOWCTBa

Pa3gen S. «Anredpanyeckue Bpipazkenus. Crenenm»

50

16

32

11.

Tema 11. OcHOBHBIE NOHATHS U OIpPEAETICHUS TEOPHU
YPaBHEHUU. YPaBHEHMs C OJHOM IEPEMEHHOW U HX
knaccudukamnys. J{poOHO-palioHanbHble YpaBHEHUSI.
Anrebpanyeckre ypaBHeHHs 3-T0, 4-T0 U Oonee BbICO-
KHX TTOPSIKOB.

12.

Tema 12. YpaBHeHus, cofepxaliyue nepeMeHHyIo moJ
3HAKOM MOJYJISL.

13.

Tema 13. UppannoHanbHble YpaBHEHUSI U METOIbI UX
PpELICHUS.

14.

Tema 14. [loxa3zarenpHble ypaBHeHUS. Jlorapudmmye-
CKHE YPaBHCHHSL.

15.

Tema 15. [Ipocreiiive ypaBHEHHs, COAEpKALLME Ma-
pamertp. UccnenoBanue ypaBHEHUH.

16.

Tema 16. YpaBHeHUS KOMOWHUPOBAHHOTO THTIA. Y paB-
HEHHUS C AByMs NepeMeHHbIMH. J{nodaHTOBHI ypaBHe-
HUSL.

17.

Tema 17. Cuctembl ypaBHEHHUI ¢ HECKOJIBKUMU Iepe-
MeHHbIMH. OCHOBHbIE NMOHATUSA. OCHOBHBIE METOJBI
peuieHus cucteM ypaBHeHM. CHUCTEMBI JHMHEHHBIX
ypaBHeHuil. Ilonsatue ompenenutens. Meron Kpa-
Mepa.

18.

Tema 18. TexcToBbIe 3a/1a4M HA COCTAaBIIEHUE ypaBHe-
HUU WINA CUCTEM YPABHEHUU

19.

Tema 19. OcHOBHBIE IOHATHS U OIPEAETICHUS TEOPHU
HEpaBeHCTB. AnreOpandeckue HepaBEHCTBA C OIHOI
NIEPEMEHHOM.

20.

Tema 20. HepaBencTBa, coiepskaiine HEpPEMEHHYIO
T10J] 3HAKOM a0COIOTHOHM BEJINYNHEI.

21.

Tema 21. UppaunoHaiibHble HEpaBEHCTBA.

22.

Tema 22. [loka3aTenpHbIC HepaBeHCTBA. Jlorapupmu-
YeCKHE HEPaBEeHCTBA.

23.

Tema 23. [Ipocreiiiine HepaBEHCTBA, COAEPIKALIUE T1a-
pamertp. VccnenoBanue HEpaBEHCTB.

24.

Tema 24. KomOuarpoBaHHBIE HepaBeHCTBAa. Hekoro-
pBle 3aMeyaTebHbIC HEPABCHCTRA.

25.

Tema 25. CucteMbl HEpaBEHCTB C OJJHOW MEPEMEHHOM.
CucTteMbl HEPaBEHCTB ¢ HECKOJIBKUMH NEPEMEHHBIMH.

26.

Tema 26. TexcToBbIe 3a7a49H, pelIaeMble ¢ TTOMOIIBIO
HEPABEHCTB

50

Pa3gen 6. «31eMeHTBI TPHTOHOMETPHM

20

12

27.

Tema 31. Onpenenenue, OCHOBHBIE CBOMCTBA M Ipa-
¢uku TpuroHomerpudeckux QpyHkunuii. Ilpeobpaszona-
HHE TPUTOHOMETPHYECKUX BBIPAKEHHH.

28.

Tema 32. Penienue TpUroHOMETPUYECKUX YPABHEHUM
HEPaBEHCTB U UX CHCTEM.

29.

Tema 33. OGpaTHBIE TPUTOHOMETPUUECKHE (DYHKIUH U
nx rpa¢uku. ToxxaecTBeHHBIE TPeoOpa3oBaHus BbIpa-
KESHHH, COJIepKANTIX 00paTHBIE TPUTOHOMETPHUYECKIE

20

12
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¢GyHKIMH. YpaBHEHHMS W HEPaBEHCTBA, COZIEpIKallHe
o0OpaTHbIe TPUTOHOMETPHYECKUE (DYHKIIMH.

Pa3gen 7. «J1eMeHTBI reoMeTpHI 28,7 2 6 20,7

Tema 34. AKCHOMBI M OCHOBHBIE OIIpeieIeHust abco-
30. | mroTHOI reoMeTpuu. OCHOBHBIE T€OMETPHUECCKHE
00BEKTHI M UX CBOMCTBA.

Tema 35. [TomoOue duryp Ha wiockocTH. Bricanubie

31.
Y OMHMCAHHBIE MHOTOYTOJIbHUKH.
32 Tema 36. 'eoMeTprueckrue NOCTPOCHHUS HA MIIOCKOCTH
" | ¥ B IpoCTpaHCTBE
28,7 2 6 20,7
Tema 37. AKCHOMBI U OTIpEIeNIEHUs] CTEPEOMETPHUH.
33. | IlapannenbHOCTb U NEPIEHAUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE.
Tema 38. Muororpannuku. Tena Bpamenust. Boerauc-
34. | menme 00BEMOB U TUIOIMIAACH OCHOBHBIX T€OMETpHYE-
CKHX TEJl.
35. | Tema 39. KomOuHanmu npocTpaHCTBEHHBIX TEI
(DopMa OMYEMHOCMU. IK3AMEH 9,3
8 M.4. NPaKmuyecKas no020mosKd 2
HUTOIoO: 144 18 36 80,7

OuHo-3204Has popma 00yueHHs (HE peannu3yercs)
3aounasi gpopma o0yueHusi (HE peaI3yeTCs)

I1I. OHEHOYHBIE MATEPHUAJIBI JIJISI MIPOBEJEHUSA TEKYIIEA U

MPOMEXKYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIIJIMHE

Tekyias arrectaius NpoBOAUTCS B popMe KOHTPOJIbHOM paboThI, TecTa, pedepara.

TunoBoii BApMAHT KOHTPOJILHOM PadOTHI

Bapuant A

l.

ITocnenoBaTenpHOCTH 3aJjaHa PEKYPPEHTHBIM COOTHOUIEHUEM aq,,, =(n+1)a, , @, =1. 3a-

nairte e€ popmMyIoit o01ero ujaeHa.
[TocnenoBaTenbHOCTH (a,) TaKOBA, UTO @, =-7, a, =0, a, TIpU n>2 paBHO paJlUaAHHON

Mepe BHYTPEHHETO yIJIa IPABUIIBHOTO n -yroJIbHUKA. Haliaure maTh nociaeaoBaTenb-
HBIX €€ WICHOB, HAaUMHas C a,. Haliqute dopmMyy ob1iiero uieHa 3TOH MoCIeI0BaTEb-

HOCTH.
CyMMa ATy HayadbHBIX WICHOB apU(METUYECKON POrPECCUH MEHbIIIE CyMMBI €€ T0-
cieayronmx nsaTy wieHoB Ha 50. Ha cKoJIbKO AECATHIN YIeH MPOrpeccuu 0oJibiie eé
BTOPOTO 4JIeHA?

bank nauncnsier 7% ronoseix. 1 ssaBaps 2000 1. B 3T0T OaHK ObLIa MOJO0KEHA CyMMa a
pyouieii. Haitnute pazmep Bkiaaa Ha 1 saBapst 2005 1., eciii B TEUEHHE 3TOT0 BPEMEHU
MIPOIICHTHAsI CTaBKa OcTaBaiach 0e3 m3MeHeHus. C mOMOIIBIO KAJIbKYJISTOPA BHISICHUTE,
yepe3 Kakoe HauMEHBIIIee YUCIIO JIET CyMMa BKJIaJla YBEJIHMUUTCS Oosiee yeM B 2 pasa.

JIOKa)KHTe HPPALHOHAIBHOCTD Yrcia 2 |



6. B Buje kakoil 06CKOHEUHOM JAECATUYHOMN ApOoOH MpeAcTaBUMa JaHHAs OOBIKHOBEHHAS:

1377 ,
18087

Bapuanr b

1.Jloka)XuTe MPPAlMOHAIBHOCTH yncia sin 40° .

2.IIpeacraBbTe B BUJE€ OOBIKHOBEHHOU JpOOU CIEAYIONIEEe BhIpAXKEHUE, COIepKaIee cMe-
43

0,23(7) + —
450

113 °
0,5(61) — 195
3.lana yHkuus g(x)=2-8"—4-4* 8.2, a) PemuTe HEpaBEeHCTBO g(x)<O0.
0) N300pa3uTe Ha TUIOCKOCTH MHOXKECTBO TOUYEK, KOOPAUHATHI X U y KOTOPBIX yIOBJIETBO-
pSIOT HEPABEHCTBY g(xy) <O0.

IaHHBIC 0ECKOHEYHBIC IECATUYHBIC TIEPUOANICCKUE TPOOH:

B) CKOJIbKO peIeHu (B 3aBUCUMOCTH OT @) UMEET YpaBHCHUE g(x)=a-2"" ?
»  n(n+1)(2n+1)
. :

2
4.Jlokaszarb, uto VaeZ:1> +2° +3* +..+n

Bapuanr B
P (3+x) (2+x) (1+x)_

1.Pemmte ypaBHEeHuE: : : =-35.

(3—x) (2—x) (l—x)

2.Pemute ypaBHEHHE: Jx=Jx+1+Jx+9-Jx+4=0.

1
3.Pemure ypaBHeHue: log log, log, log, (— —j =0.
X

1

4. Pemite ypaBHEHUE: 100"~ =4/100.
5.Pemmre ypaBHeHue: ([x -3 - 2)- x=0.. B oTBeT 3anummTe CymMmMy KOpHEM.

Bapuanr I

. a o T
1. Beruucaure smE,cosz,th, ecnmu cosa=08 wm 0<a<5.

2. Eciu 4,B,C — yrubl TpeyronbHuka u yroi C — Tynoi, 1o g -1gff <1. Jlokaxwure.

3
3. Berunucaure tg(Sarctg%].

2
4. Pemute ypaBHEHHUE: tgx-tg?x =1.

2 e 2 1
COS 7x —Sm 7y = 5,
5. Pemmre cucreMy ypaBHEHUN:
X—y=—.

6. PernTe HepaBeHCTBO: sin® x —cos’ x < e

Bapuant J{
1. Jokaxure, 4TO B MPSMOYTOJILHOM TpeyrojbHuKe a +b <c+h,.
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2. I[OKaBaTB, 4TO BBICOTBI TPEYTOJIbHHUKA IICPECCKAIOTCA B OHHOﬁ TOYKCE.

Haiiti cTOpOHBI NPSIMOYTOIBHOTO TPEYTOIBHUKA IO TAHHBIM: IEPUMETPY 2P U BBICOTE
h.

W

4. B tpanemuun ABCD (AB I CD) cpennsist muaMst 7 €M, BbICOTa 15 CM, a yTOJI MEXIY

JAMaroHaJsIMH POTUB OcHOBaHus 120° . Haiiiure nuaroHaiy Tpanemnnu.

5. Jlan poM6 ¢ ocTpbiM yriioMm B 30, Gosblnas 1uaroHanb ero pasHa a. B oTot pom6 Bru-
CaH NPsIMOYTOJILHUK TaK, YTO OJTHA U3 €r0 JUaroHajel eCTh MEHbIIas AUaroHaib
pomba. OrnpeAenuTs MI0aab IPIMOYTOJIbHUKA.

Bapuanr E

HYCTB ABCDA1B1C1D1 — KY6

Uro sBnsiercsa nepeceuenneM miuockocreid B;CiD; u ABB,?

Ha3o0BuTe HECKOJIBKO ITap IUNIOCKOCTEN, IEPECEUEHUEM KOTOPBIX sBIseTCs Ipsimast AB.

PaccmarpuBatorcsa minockoctu AB|C; u A|D;C. IlpeacraBere cebe uX nepeceucHue.

HazoBure kakue-HuOy1b UX OOIIME TOUKH.

2. Kakum MOxeT ObITh B3aMMHOE PaCIOIOKEHUE JIBYX MPSAMBIX a U b, eciin oHM Jexar B
MEPECEKAIOMIMNXCS TIIOCKOCTSX ?

3. BepHO 11, 4TO Yroa MexIy NPsAMOM M INIOCKOCTBIO Beeraa Menbine 90°?

4. Kakoil MHOTOYTOJIbHUK MOKHO TOJIyYHTbh, IPOBO/Isl CEUEHHE KyOa IIOCKOCThIO, HE Ma-

palIENbHON OCHOBAHUIO?

e o o —

Tumnosou BapuaHT TECTa

A) OTMETBTE HOMEP IIPABUJIIBHOI'O OTBETA B BJIAHKE OTBETOB

3AJAHUA BAPUAHTHBI OTBETOB
Al. Ykaxute Bce HOMEpa pallMOHaIbHBIX YUCEI TaHHOT'O MHOXKECTBA: 1) 1,2,3 2)2,34 3) 2,3,5
-2 1 9
D Y32V3-83:2)2753) 354 1 5554842415 (\/5_\/3) 4)2.4,5 5)1,25
V3+45
a+b’ 1 pb-v-2 2 p-J-a 3J-a-b
A2. Yripoctute BelpaxkeHne ——————— . |\/— a a
a—by—a

4) J—a+b 5 —J-a—-b

2
A3. CymMMa KOpHE# WM KOPEHb (€CITH OH €AWHCTBEHHBIH) YpaBHEHHS 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:-1.9)
nanaune)Km HpOMe)KyTKy

A4. Haiimute CKOpOCTH JIONKHA B CTOSYEH Bojae (B KM/4ac), €CM 3a 5 4acOB OHA IPOIILIa

no peke 20 KM M BepHyJach Ha3aj, a CKOPOCTh TCUCHUsT 3 KM/4ac Hng& 2)9 3)10 411 5)12
x-2 2 4
AS5. Cymma KOpHEH ypaBHEHHs (31’63”1 )Zx - (1] paBHa 1) _% 2) ~3 3) -4 4) ~3 5)2
36
A6. CpentHee  apu(METHYECKOE BCEX KOpHEH ypaBHEHHs cos’X + sinx cosx = 1, mpuHaj- D(-7n/8) 2)0 3)(-3n)/4 4)(- n/10)
JIeXAIMUX IPOMEXYTKY [-T; ], paBHO 5) /8
A7. Ilpou3sBeieHrEe OpIMHAT TOUEK MepeceueHus NpsamMoi - 2x + 3y = 2 u runepOoJbt 1) 2 2) 1 3) 1 4) 2 5) 4
y= 2 pasHo 3 3
5-2x
AS8. Halinure miowazp 4eTbpexXyroibHUKa, OTPaHHYEHHOTO IPSAMBIMA y 1o H 1)128 2)28 3)164 4)64 5)82
3 =
%7 x — g1 OCAMH KOOPJMHAT




A9. Ecin Touku A(2; - 3; 5), B(11; - 4; 6) u D(3; 6; 4) sistrorest BepuraamMu pomba ABCD, to 1)40 2) 2441 3) 313 4) 2\/@ 5) 447
umHa quaroHami AC paBHa

A10. Ecriit B Tpanenuu JyTHHA MCHBIIIETO OCHOBAHUS paBHA 16 ¢cM, OTHONICHUE JUTHH 0O0JTb- 1)32 2)34 3)36 4)38 5)40
[IET0 OCHOBAHMSA U CPEIHEH JTMHUU paBHO 3 : 2, TO JUIMHA CpeIHeH TuHUY (B CM) paBHA

A11. Obpasyroias KOHyca paBHa 4 ¢M, a YroJI IIPH BEPIIHHE 0ceBOro ceuenust paseH 120°. [1)24 7 2) 8v3x 3) 36 4) 12437 ) 8n
Haiinure o0beM koHyca (B KyO. cM)

Al12. HalizuTe Bce 3HAY€HHs TNapameTpa a, IpM KOTOPhIX Tpadukyu QyHKIMH | _ @ u 1)(- ;- 3) 2)(-0;-2) 3)[-3;-2) 4)[-2;-1)

5[-3:-1)
y = |x &+ a| HUMEIOT OfHY OOIIyI0 TOUKY

IIpumepHas TemaTuka pedeparon

Pa3BuTne nonsTusa o yucie.

[Ipyuanmn upuxie.

HexoTopele 3amedaTenbHple HEPABEHCTBA U MX UCIIOJIB30BAHUE IIPU PEILICHUM 3a/1a4.

OyHKIMOHANBHO-TpapUIECKUI METO/I PEIICHUs] ypaBHEHUH.

[TocnenoBaTenbHOCTH U MPOTPECCHM.

Meton MaTeMaTH4eCKON NHIYKIIUU U €r0 PUMEHEHUE.

Pemenne ypaBHEeHUN ¢ TapaMeTpaMH.

JI0Ka3aTenbCTBO TPUTOHOMETPUUECKUX HEPABEHCTB.

OOpaTHbIe TPUTOHOMETPUUYECKUE OTIEPAIIMH HaJl TPUTOHOMETPUUECKUMHU (DYHKIIUAMHU.
. TpuroHomMeTpu4eCcKre COOTHOLIEHUS MEXAY OCHOBHBIMU JIEMEHTAMU TPEYTOJIbHUKOB.
. [Ipumenenne MeTo1a KOOPAMHAT K PEIICHUIO 3a4a4.
. [IpumeHeHne BEKTOPHOTO METO/1a K PELLICHUIO 3a/1a4.
. 'eomerpuueckue 3amayd Ha OTHICKAHWE HAWOOJBIIMX W HAaWMEHBUIMX 3HAYE€HUHN

BEJINYMH.

NI R WD =

— e \O
W N = O

ITpomexyTouHas aTTecTanus o0ydaroMXCcsl OCYLIECTBISIETCA B (OpME IK3aMeHa C
VICIIOJIb30BAHUEM CIIEAYIOIINX OLEHOYHBIX MaTepUaJIOB:

Bonpocwt k 3x3ameny

JletictBuTenbHble unciia. I3Mepenue nimHbl oTpe3ka. M3o0paxkeHne Ha YuCI0BOM OCH.
OnpeneneHue palMOHAIBHBIX, UPPALIMOHANBHBIX, NEUCTBUTENbHBIX yucen. [Ipencras-
JICHHUE B BUJE APOOCH.
3. IocnenoBarenpHOCTH uKcen. ApupmMerndeckas U reoMeTpuueckas nporpeccuu. [pu-
MEHEHHE MMPOrpeccuil AJisi NepeBojia NECATUUHBIX JpoOeil B 0ObIKHOBEHHBIE.
[lenwie u qpoOHBIE BHIPAKEHUS U UX MTPeoOpa3OBaHuUE.
UucnoBblie BEIPAKEHUS U BBIPAKEHUS C IEPEMEHHBIMU.
Crernenu u Ux CBOMCTBA.
Apudmernueckre kopHu. CBoWCTBa KOPHEH.
Jlorapudpmuyeckne 1 noka3aTeabHbIe BBIPAXKEHHS U UX TpeoOpa3oBaHue.
OpnHousneHsl U MHOTOWIEHBI. JleficTBust ¢ MHOrOwIeHaMu. CIoCOOBI Pa3ioKeHHs] MHO-
TrOYJIEHOB HA HENPHUBOJAUMBIE COMHOKHUTENH. J[eJIeHrEe MHOTOWIEHOB C OCTaTKOM.
10.OcHoBHas TeopeMa apupMeTuku. Teopembl 0 TETUMOCTH MHOTOUJICHOB.
11.3nadenust u KOpHU MHOTOWICHOB. Llenbie u qpoOHbIe KOPHU MHOTOWJICHOB. TeopeMa

besy. Teopust mHOTOUNEHOB U hopmyra Kapmano.

N —

A N A



12.KopHu ¥ TMHEHHBIE MHOXKUTEIN MHOTO4JIEHOB. C0JIb30BaHHE MHOTOWIEHOB J1JIS
Pa3I0KEHHS MPOU3BOJIBHOTO MHOTOYJIEHA IO CTENEHSM JIBY4JICHA.

13.Teopust MHOTOWIEHOB 1 OMHOM HbIOTOHA.

14.TToctpoenwne rpadukoB (PyHKITHI C TOMOIIBIO DIIEMEHTAPHBIX MPEe0Opa3OBaAHMM.

15.KombuHaTopHbIE 33/1a4i B KOHEYHBIX MHOKeCTBax. [IpaBuiio CyMMbI U IPOU3BEICHUSI.
Yucno 371eMEeHTOB 00bEIMHEHUS IBYX MHOXECTB.

16.KomOuHaTopHble 3a7aud B KOHEUYHBIX MHOXKeCTBax. [IpUHIMN BKIIOYCHHS H
UCKIIFOYEHUSL.

17.Ynopsigouenusie BbIOOpKkU. COENMHEHUS: COUETAaHHUS, pa3MEIICHHE, MePEeCTaHOBKHU C
noBTopeHusaMH u 6e3. KoMOnHaTopHbIe TOXKIeCTBA.

18.Koaddurmentsr MHOTOUNIEHa U OMHOM HpbIOTOHA.

19.ITonuHOMMaTBEHAS TEOPEMA.

20.KomOuHaTOpHBIE 3aJa4l HA BBIUMCICHUE BEPOSITHOCTH.

21.ToxaecTBeHHblE  MpPeoOpa3oBaHUSl  UPPALMOHAIBHBIX  BBIPAKEHUW,  CBOMCTBA
apupmeTnyeckoro KopHs. CTeneHp ¢ paloOHAIbHBIM OKa3aTeJIEM.

22.ToxnectBa. [Ipocreimme nmpumMepsl TOxAECTB. DOPMyIIbI COKPAIEHHOTO YMHOXKEHUS.
ToxaecTBeHHbIE NPeoOpa3oBaHUsl LENbIX U APOOHO-pAllMOHANBHBIX BBIPAXKEHUH.
ToxxaecTBeHHbIE NPeoOpa3oBaHUsl ANreOpavyecKuX BBIPAKEHUH, COAEpKalIUX
a0COJIIOTHYIO BEJINUUHY.

23.ToxaecTBeHHbIE MPEOOPA30BAHMS MMOKA3aTENBHBIX U JIOTAPU(DPMHUUECKUX BBIPAKECHHM.
[Tonsitue norapudma. CpolicTBa norapupmMos.

24.Toka3atenbCTBO TOXAecTB. MHorousneHsl. Cxema ['opHepa. Teopema besy.

25.11onsATHE 0 MeTOIE MaTeMaTnueckoil UHAyKIuu. [Ipumenenne MMU k pemieHuto 3aaay.

26.VccnenoBanre (yHKIMH C TIOMOIIBIO TPOU3BOJHONM W TOCTPOEHHE TpauKOB.
[TokazaTenbHas u morapudmuydeckas GyHKIUU.

27.Jluneiinas u kBaaparuuyHas QyHkiuu. CrenenHas ¢yukuus. J[poOHO-parmoHabHAS
byHKIUS.

28.«Cnoxenue» u «yMHOkeHue» rpapukoB. Iloctpoenne rpadukoB (QyHKIMA,
AHAJTMTUYECKOE BHIPAXKEHHE KOTOPBIX COJAEPKUT MEPEMEHHYIO 101 3HAKOM MOy (Y =
FC0, Iy| = IfCOl, [yl = [FG0l, y = f(IxD).

29.Buapl ypaBHEHUH M CHOCOObI WX peuieHus: (1esble YpaBHEHHMs], IOKA3aTeJIbHbIC
ypaBHEHU).

30.Buasl ypaBHEHUH M CHOCOOBI HUX pelIeHHs (IpOOHO-palMOHATIbHBIE YpPaBHEHUS,
JorapupMUUEcKUe ypaBHEHN).

31.Bunel ypaBHEeHHMH 1 ciocoObl UX pelieHus (ypaBHEHUS BBICUIMX CTENIEHEH, ypaBHEHMS,
coJiepKaIimue 3HaK a0COIOTHON BETUYMHBI).

32.Bussl ypaBHEeHUH U CIOCOOBI UX pelieHus (MppalioHaIbHbIC YpaBHEHUS).

33.YpaBHEHHUS U HEPABEHCTBA C TapaMEeTPaMH.

34 Buabsl HEpaBEeHCTB M CHOCOOBI WX pelieHus (Iebleé HEPAaBEHCTBA, IMOKa3aTelIbHbBIC
HEPABEHCTBA).

35.Buabsl HepaBeHCTB U CHOCOOBI MX pelleHus (IpoOHO-palOHaIbHbIE HEPaBEHCTBA,
norapu(pMHUYECKHe HEPABEHCTBA).

36.Buabl HEpaBEHCTB M CHOCOOBI MX pelieHus (HEpaBeHCTBA, cojlepiKalllhie MHOTOYJIEH
CTENeHU n>4, HepaBEHCTBA, CO/IepPKAlle 3HAK a0COJIIOTHOW BEJIMYUHBI).
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37.Bunbl HEpaBEHCTB U CIIOCOOBI UX pelIeHUs (MppaliOHaIbHbIE HEPABEHCTBA).

38.PaBHOCHIIbHBIE TPEOOPA30BaHUs MIPU PEIICHUHA YPABHEHUN U HEPABEHCTB.

39.CucteMbl U COBOKYNHOCTH YPAaBHEHHM C OJHOM M HECKOJBKUMHU I€PEMEHHBIMHU.
PaBHOCHIIbHBIE cUCTEMBL. CUCTEMBI-CIEACTBUS.

40.MeTtoapl penieHus: CUCTEM HepaBeHCTB. HepaBeHCTBa ¢ ABYMs IEPEMEHHBIMU.

4]1.DyHKIIMOHANIBHBIE,  anreOpo-aHAIMTUYECKUE  METOAbl  PELICHUS  ypaBHEHMIA,
HEPaBEHCTB, CUCTEM.

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

43.]lokazaTenscTBO  HepaBeHCTB. (CpaBHEHMs 3HA4YeHMU  BbIpakeHUil. OnopHbIe
HepaBeHCTBa. CBOMCTBA YHCIIOBBIX HEPABEHCTB.

44.Pemienre 3agad Ha COCTABJICHHE YPABHEHUM, HEPABEHCTB M HX KOHCTPYKIIMM.
TekcToBbIe 3a1a4M HAa NCCIEA0BAHUE PELICHUN.

45./loxa3aTenbCTBO TPUTOHOMETPUUYECKUX HEPABEHCTB. TOXKIECTBEHHOE MPeoOpa3oBaHue
TPUTOHOMETPUUYECKHUX BBIPAKECHHI.

46.DyHKIIMOHAIBHBIE METOJIbl PEIIEHUS TPUTOHOMETPUUECKMX W KOMOWHHUPOBAHHBIX
YpPaBHECHUM.

47.MeTozpl peleHns CUCTEM TPUTOHOMETPUUYECKUX YPABHEHU.

48.MeTtozpl peleHns TPUTOHOMETPUYECKUX YPAaBHEHUM.

49.Metoapl perieHns TPUTOHOMETPUIECKUX HEPABEHCTB.

50.Tpuronomerpuueckue GyHkuuu. OOpaTHbIE TPUTOHOMETPUUYECKUE (PYHKITUH.

51.ToxaecTBeHHbIE MPEOOpPa30BaHUS BBIPAXKCHU, PEIICHUE YpPaBHEHHM M HEPABEHCTB,
coJiepKalux oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIINU.

52.AkcroMbl U oripesiesieHus a0COJIFOTHON reOMETpHUH.

53.0OcHOBHbIE TUUIAHUMETPUUECKHE OOBEKTHI (TPEYTroJIbHUK, €r0 CBONCTBA, METPUUYECKUE
COOTHOILICHHSI B TPEYTOJIbHUKE).

54.0OcHOBHbIE  IUITAHUMETPUYECKHE OOBEKTHI  (YETHIPEXYTOJbHUK, €ro CBOMCTBA,
METPUYECKHE COOTHOIICHUS B YETHIPEXYTOJIbHUKE).

55.0cHOBHbBIE TJIAHUMETPUUECKUE OOBEKTHI (OKPYKHOCTh, BIHMCAHHAS M OMNHCAHHAas
OKPY>KHOCTb, MPONOPLUHUOHAIBHOCTb OTPE3KOB U YTJIOB).

56.0OcHOBHbIE TUTAHUMETPUUYECKHE OOBEKTHI (ITPABUIIbHBIE MHOTOYTOJIbHUKH ).

57.Teopema UeBbl 1 MeHemnast, X MPUMEHEHHUE. 3aMEYATENbHBIE TOUKU TPEYTOJIbHUKA.

58.Ilono6ue uryp, BEIUUCICHHUE TUIOMIAICH.

59.'eomeTpryeckre MOCTPOEHUS Ha MJIOCKOCTH (MIPOCTEHILINE 3a/1a4u, 3TAIbl PELICHHUS).

60.I'eomeTprueckre MOCTPOCHMS Ha IJIOCKOCTH (KJIACCMYECKHUE 33aJa4M, HE Pa3pelIrMbIe
LHAPKYJIEM U JIMHEUKOU.

61.0OcHOBHBIE METO/IbI PEIICHUS TJITAHUMETPUUECKUX 3a]1a4 HA TIOCTPOCHHUE.

62. AKCMOMATUYECKUI METO/T TOCTPOCHUS a0COIFOTHOM T€OMETPHHU.

63.AKCHOMBI U ONIPEECICHUSI CTEPEOMETPHHU.

64.JIunelinble, IBYTpaHHbIE 1 MHOTOI'PAHHBIE YTJIBI.

65.B3auMHOE pacmoyio)K€HUE TMPSIMBIX, MOPSIMBIX W IUIOCKOCTEH, TUJIOCKOCTEM B
IPOCTPAHCTBE.

66.MHuororpannuku. Teopema Ditnepa.

67.MHororpaHHukd (Mpu3Ma: BJIEMEHThI, CHOCOObl TOCTPOEHUS U M300pa’KeHus,
BBIUHCIICHHE 00BEMOB M ILIOIIAAEH).
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68.MHororpaHHuky (TMpaMua: 3JIEMEHTHI, CIIOCOOBI IMOCTPOEHUS W H300pa)KeHwus,
BBIUMCJICHHE 00BEMOB U ILIOIIAEH).

69.Tena BpameHus (IUIMHAP: DOJIEMEHTHI, CIOCOOBI TMOCTPOCHHUS U HU300paKEeHHS,
BBIUMCIICHHE 00BEMOB U ILIOIIAEH).

70.Tena BpateHus (KOHyC: 3JIEMEHTBI, CITIOCOOBI MOCTPOSHUS U NU300PaKEHUS, BHIYUCIICHUE
00BEMOB M TUIOIIAJICH ).

71.Tena BpaieHus (1ap: 3J€MEHThI, CHOCOOBI TOCTPOEHUSI U U300paKEHNs, BBIUACICHUE
00bEMOB U TUIOIIAJICH).

72.KoMOuHaMu npocTpaHCTBEHHBIX TEN

73.YceueHnble GUrypsl (3JIEMEHTBI, CIIOCOOBI MOCTPOEHUSI U N300pakKEeHNsl, BHIYUCICHUE
00bEMOB U TUIOIIAJICH).

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJIUMOMU JJ151 OCBOEHUA
JANCHUITJINHBI
4.1. OcHoBHasI JJUTEpaTypa
1. EnbuanunoBa, I'.I'. DneMeHTapHas maremaruka : yueoHoe nocoodue / I'.I'. Enpuanu-
HOBa, P.A. MenbHukoB ; Enenxnii rocygapcTBeHHbId YHUBepcUuTeT uM. M.A. byHuna. —
Enen : Eneukwuii rocygapctBeHHblid yHuBepcuteT uM. M. A. bynuna, 2015. — Y. 1. Apud-

Metuka. OcHoB anreOpel. KomOunaropuka. @Dynkmumun. — 123 c¢. — URL:
http://www.elsu.ru/uploads/files/2019-03/1551896931_5.pdf (mara  oOpamieHus:
10.04.2024). — TekcT : 3NEKTPOHHBIN.

2. Enbuanunosa, I'.I'. DnemMenTapHas maremaruka : yueobnoe nocodue / I'.I'. Enpuanu-

HOBa, P.A. MenbHukoB ; Enenxuii rocygapcTBeHHbId YHUBepcUuTeT uM. M.A. byHuHa. —
Enen : Enenkwuii rocygapctBeHHblld yHuBepcuTeT M. . A. bynuna, 2016. — Y. 4. I'eomer-
pus. HauanbeHble cBenenus. TpeyronbHuk. — 93 c. — Pexum qocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=498154 (mara obpamenus: 10.04.2024). —
bubmuorp. B kH. — ISBN 978-5-94809-852-4. - ISBN 978-5-94809-853-1 (u. 4). — Tekcr :
AIEKTPOHHBIN.

4.2. lonoJHUTEIbLHAS JIUTEPATYpPa

1. MenbHukoB, P.A. DneMeHnTapHas maremaTuka : yueoHoe nocooue / P.A. MenbHHUKOB,
I'.I'. EnpuanunoBa ; Enenkunii rocy1apcTBeHHbIN yHUBEpcUTET UM. M.A. byHuHa. —
Enen : Enenxuil rocygapcTBeHHblld yHUBepceuTeT uM. M. A. bynunna, 2017. — Y. 3.
Tpuronomerpus. — 101 c¢. — Pexum pocryma: no mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=498152 (mara  oOpareHus:
10.04.2024). — bubauorp. B kH. — ISBN 978-5-94809-852-4. - ISBN 978-5-94809-
943-9 (4. 3). — TeKcCT : PAESKTPOHHBIMN.

2. Enenkux, U.A. [Tnanumerpus : yue6Hoe mocodue / U.A. Enenkux, H.B. UepnoycoBa
; Enenxuii rocynapctBeHHb1i yHuBepcuteT uM. M. A. bynnna. — Enen : Enenkwii roc-
yaapcTBeHHbI yHuBepcuteT uM. M. A. bynumna, 2016. — 66 c¢. — URL:
http://www.elsu.ru/uploads/files/2016-12/1480680416 3.pdf (mara oOpamieHus:
10.04.2024). — TekcT : 3JIEKTPOHHBIM.

V.IIEPEYEHb PECYPCOB UH®OPMAILIMOHHO-
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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

TEJJEKOMMYHUKAIIMOHHOMN CETU «AHTEPHET», HEOBXOJUMbBIX

JJI1 OCBOEHUA JTUCIIUIIJIMHBI

Ne Ccblika Ha HaumeHoBaHue pa3paboTku B
nn o . JocTtynHocTh
uHGOpMaNMOHHBII pecypc 3J1eKTPOHHOI hopme
1. http://www.math.ru E:I)E[)Tan MaTeMaTHECKOro 06pasopa- CB0OOIHBIN HOCTY
http://exponenta.ru O6upa30BaTeHLHHH MATEMATHACCKHH CB0OOHBIN AOCTYI
2. caiT
DdenepanbHbIi 00pa3oBaTENbHBIN
3. http://www.ict.edu.ru nopran "HeEgopMarzoHH0-KOMMYHH- CBoOOIHBIN HOCTYI
KaI[IOHHBIE TEXHOJOTHUH B 00pa3oBa-
HUH'"
VI. COBPEMEHHBIE TIPO®PECCHUOHAJIBHBIE BA3bI JAHHBIX
N NTHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMBbI
Ne Ccplika Ha HauMeHoBaHue pa3padoTKH B 3JIEKTPOH- JocTynHocts
100 HH(OpPMaLIHOHHBII pecypc HoH dopme y

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

DNEeKTPOHHO-OUOINOTEeUHAS
cuctema (3bC)

YHuBepcurerckas OnOJIMOTeKa OH-
JIalH

Perucrtpanus yepes Jto-
00l YHUBEPCUTETCKUI
KOMITBIOTED.

B nanbHelimem npeno-
CTaBJISIETCS HEOTPAHU-
YEHHbI UHJAUBUIYaJlb-
HBII JOCTYT U3 JIF000M
TOYKH, B KOTOPOU NMe-
ercs 1octyn K cetu MH-
TEPHET

) www.garant.ru

WNHudopmanronHo-1IpaBoBOi IOpTa

CB0OOIHBIN 1OCTYI

3. | www.elibrary.ru

Poccuiickuit ”HPOpMaIIMOHHBIH 1TOp-
TaJl B 00JIACTH HAyKH, TEXHOJIOTHH,
MEIMIMHBI U 00pa3oBaHus

CBoboaHbIi JocTyn

4. | www.consultant.ru

Poccuiickas komnproTEpHAs Cripa-
BOYHO-IIPABOBAasi CUCTEMA

CB0OOIHBIN 1OCTYI

http://feosvo.ru

ITopran ®PenepanbHBIX rocynap-

TCKa

5. CTBEHHBIX 00pa30BaTEIbHBIX CTAH- CB0OOIHBIN 1OCTYI
JIApTOB BhICLIEr0 00pa30BaHUs
http://mathedu.ru MaremaTnueckoe obOpa3oBaHue: 00-
6. IeA0CTyIHAs dJeKTpoHHasT O6ubano- | CBOOOAHBIN JOCTYII

VII. JUHEH3NOHHOE U CBOBO/JHO PACITPOCTPAHAEMOE

ITPOI'PAMMHOE OBECIIEYEHMUE
[Ipu peanuzanuu yueOHON TUCITUTUIMHBI PUMEHSETCS CJICAYIOIIEE JIUIIEH3UOHHOE U

CBOOOIHO paclpoCTpaHseMoe MPOrpaMMHOE 0OecTIeUeHHeE:

- Microsoft Windows;
- Microsoft Office;
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http://www.garant.ru/
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http://www.consultant.ru/
http://fgosvo.ru/
http://mathedu.ru/

- LibreOffice u np.

VIII. ObOPYJOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUEHMWUSI,
HEOBXOJUMBIE JJISA OCYIIECTBJIEHUSA OBPA3OBATEJIBHOT'O
MNPOLHECCA IO JUCHUIIVIMHE

Y4eOHbIe 3aHITHS MTPOBOISTCS B ayIUTOPHUAX, YKOMIUIEKTOBAHHBIX CIICIIHATH3UPO-
BaHHOW MeOeJIbI0, B TOM YHCIIe CTAllMOHAPHBIMH HIIA MEPECHOCHBIMH TEXHUYICCKUMU CPE/I-
cTBaMH 00y4eHus (MPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

CamocrosTenpHas paboTa IPOBOAUTCS B KaOMHETAaX, OCHAIIEHHBIX KOMIIBIOTEPHOM
TEXHUKON C BO3MOXXHOCTBIO MOJKITIOUCHUS K ceTH « HTepHEeT» M oOecreueHneM I0CTymna
B DJIGKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.
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