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

JISIMHM TIOJITOTOBKH )

Hanpaaennocts (mpoguian): Maremaruka u napopmaruka, Ousnka

KBanudukanus (crenenn): baxanrasp

dopma 00ydeHusI: OuHAs

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

oyHas ¢popma

OYHO-3a04YHasd

3ao04Has popma

¢dopma
Kypce I
CemecTp/Tpumectp 1
Jlexuun He NpPeayCcMOTPeHbI

JlabopaTopHble 3aHATHUS

He MpeycMOTpPeHbI

IpakTuyeckue (ceMMHAPCKHE) 3aHATHSA

36

B T.4Y. MIPaAKTHYECKad MOATOTOBKaA

2

®opma(bl) MPOMEKYTOYHON aTTECTALMHU

sx3amen — 0,3

Kontpoas 9
Hubie popmbl padoThl 0
CamocrosiTesibHasi pa6oTa 98,7

Bcero yacos: 144

TpynoemMkocThb: 4 3aueTHbIE eIUHUIIBI

Pazpabotunk pabodeil mporpaMMsl:

KaHouodam neoazo2udeckux Hayk, ooyenm Yepnovcosa H.B.




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab u3ydyeHuss IMCUMIUVIMHBI: CUCTEMAaTH3alMs, 0000IIEHNE U TTOBTOPEHUE OC-
HOBHBIX MOHSITUHN MIKOJBHOTO Kypca MaTEMaTUKH, a TAKKE€ 3HAKOMCTBO C METOJaMH pe-
IICHUs] HECTaHAAPTHBIX MAaTeMaTHUYECKUX 3aJad, U KaK CJEICTBHE, MOBBIIICHUE YPOBHS
MaTEMaTUYECKON KYJIbTYpPHI.

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

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

pyeMoii y9acTHHKaMU 00pa30BaTeNIbHBIX OTHOIICHHMA, 010Kka b1. Juctummuaer (MOTysH).

HJIaHI/IpyeMl)Ie PE3YJIbTATHI oﬁyquml N0 JUCHUILJINHE:

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

dbopMUpOBaHUS U peallu3aliid COAepKa-

noaxoaa, OpUCHTUPYETCS B OCHOBHBIX

HUA o0pazoBaHUs o ($u3UKO- | TEOPETUUECKUX 3aKOHOMEPHOCTAX,
MaTeMaTHUYeCKUM JUCIUIUIMHAM W HWH- | METOJIaX PEIICHHS MaTeMaTHYCCKUX
dbopmatuke; 3a1a4

- CTPYKTYpY, COCTaB M IUJAKTHYECKUE

CANHUILIBI COIICp)KaHI/Iﬂ IIKOJIBHOT O HpeI[-

MeTa 1Mo (U3UKO-MAaTEMAaTHYECKUM JIHC-

IIUIINHAM U I/IH(l)OpMaTI/IKe.
YMeTh: YMmeer:

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

BBINOJIHATh TOUCK PELICHHS 3aJadu:
BBIJICIATH OJTalbl pELIEHUs, OCy-
IIECTBJISITh JEUCTBUSA 110 PEUIECHUIO;
HaXOJWTh palMOHAIIbHBIE CHOCOOBI
pelIeHus 3a1a4

Brnaners:

- TpEeIMEeTHBIM CcoJepXaHueM (hU3HUKO-
MaTeMaTHYeCKUX JUCHUUIUIMH U HH)Op-
MAaTHKH;

- YMEHUSMU O0TOOpa BapUaTHUBHOTO COJEp-
KaHUS C yY4ETOM B3aMMOCBSA3M YPOUHOM
1 BHEYpOUHOU Gopm oOyueHus: Gpusmko-
MaTEMaTUYECKUM JUCLUUIUIMHAM W HH-
(dbopmaTuke.

Brnaneer:

HaBBIKAMM OLICHUBAHUS PE3yJbTaTOB
pelieHus 3a1a4u;

HaBBIKAMHM apTryMEHTHUPOBAHHOIO, JIO-
TUYHOTO  (OPMYJIIMPOBAHUS  CYXKJC-
HUM.




Il. COAEP’KAHUE U OBBEM JUCIHHUIIJIMHbI

€ YKa3aHHeM KOJMYeCTBA YACOB, BbI/IEJICHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4al0uuXxcs
¢ nmpenogasareJsieM (110 BUIaM Y4eOHbIX 3aHATH) M HA CAMOCTOATEJILHYIO padoTy

Ouynas popma 00yueHust

Ne AyIuTOpHBIEC 3aHATHS Cam.
- HaumeHoBaHue pa3aeioB H TeM Bcero
n/n JIK 3 JB pab.
Pa3zgen 1. «9nementsl apupmeruxku. IlociienoBareabHo- 6 2 4

CTH M IPOrpeccuu»

Tema 1. «/leiictBuTensHele uncna. M3amepenue orpes-
ka. OmnpezneneHne parroHaIbHBIX, HPPAIIHOHAIBHBIX,
JIEACTBUTENBbHBIX yuced. VX mpencraBieHue B BUIE
npobeii. AKcHOMAaTHYeCKOe OIpeesicHHe JCHCTBU-
TEJIBHOTO uHncia. HemnpepplBHOCTH U yHopsAI0YeH-
HOCTh MHOXKeCTBa R. M300paxkeHue NeiCTBUTEILHBIX
qrceN Ha YucieHHoW ocu. Hepasenctra. [Ipubmimxke-
HHUE K JCUCTBUTEIILHBIM YHCIIaM)

Tema 2. « IloHsATHE ©OCIENOBAaTENBHOCTH 4YHCEN.
Apudmernyeckas nporpeccus. ['eomerpudeckas npo-
rpeccus. [IpuMeHeHHe porpeccuu il IepeBoja e-
CATHYHOHN IpoOH B OOBIKHOBCHHYIO IpOOB)

Paspen 2. « Meroa mareMaTH4yecKOi MHIAYKIUW) 6 2 4

Tema 3. Ilonarue ungykuuu. [lomHas U HemoiHas
uHaykuus. [IpuMeHeHHe MeTona MaTeMaTHYeCKOi
MHIYKLIUH K J0Ka3aTesIbCTBY TOXIECTB. [IpumeHeHme
METoJla MaTeMaTH4eCKONH MHAYKIMHU JUIsl I0Ka3aTellb-
3. cTBa (OPMYJIT CYMMBI WICHOB apH(PMETHUECKOW H 6 2 4
reoOMETPUYECKON Tporpeccud. IIpuMeHeHne Mmerona
MaTeMaTHYeCKON MHAYKINN K PELICHHIO 3a/a4 Ha Jie-
TMOCTh. J|0Ka3aTenbcTBO HEPaBEHCTB C ITOMOIIBIO
METO/Ia MaTEMaTHIECKON HHAYKIINU

Paspen 3. «JaeMeHTapHBIe PYHKIMI» 4 2 2

Tema 4. Ocu xoopauHaT. Abcipicca U OpAXHATA TOU-
ki Ha iockocTH. [lonstue dynkmuu. CrocoObl 3a-
nanusi ¢pynkuun. O6nacte onpenencHus: GyHKIUH U
MHOXXECTBO 3HaueHMH ¢yHkiuu. Hymn ¢yHkonm.
[TpomexyTkH 3HaKOIOCTOSTHCTBA (DYHKIMH. YeTHOCTh
4. M HEYeTHOCTh (yHKIMH. [lepnoaudHOCTh M OTrpaHu-
YEHHOCTh (YHKIMHA. MOHOTOHHOCTh (PYHKIMH. DKC-
TpeMyMbl (yHKnuu. HauOombinee u HanMeHblee
3HauyeHne (QyHKuMU. HempepbiBHbIE W pa3pbIBHbBIC
¢ynkuun. Touku paspeiBa yHkuun. ['paduk dyHk- 4 2 2
1mu. AcuMntoTel. Cxema uccieoBaHus (QYHKITHH.

Tema 5. Knaccudukanust GyHKIMHA. DiieMeHTapHbIE
crocoObl moctpoenus rpapukoB GpyHknuu. CrocoOsl
nocTpoeHus: rpadKkoB GpyHKIMH, COAepKaLIUX Mepe-
MEHHYI0 TMOJ 3HakoM Moxayms. JpoOHo-muHeitHas
¢dyakuus u e€ rpaduk. ['mnepOonmyeckue QyHKIMH 1
MX CBOMCTBA U rpaMKH.

Tema 6. Komnozunus ¢pynkiuii. [Tonstie obparHoi

6. dyHKIIIH

Paznen 4. « Aaredpanyeckue BoipaxeHusi. Ctenenmn» 8 4 4

Tema 7. UucnoBble BBIPAXKEHUSI U BBIPAXKEHUS C Ie-
pemeHHBIMH. OJHOWIEHB W MHOTOWIEHHI. [IpuBene-
HHE NOAOOHBIX uJeHOB. CIIOKCHHE OJHOWICHOB.
CrnoxeHrne MHOTOYJICHOB. BrruntaHme OJHOYIEHOB U
MHOTOYJIEHOB. YMHOXEHHE OJHOYIEHOB. YMHOXe-
HHE MHOrOWJIEHAa Ha OJHOWIEH. YMHOXEHHUE MHOIO-




4jicHa Ha MHOI'OYJICH. Z[GJ'IGHI/IG OIHOYJICHOB. I[ene—
HHC MHOTOYJICHOB.

Tema 8. KBagpartuelii TpéxuieH. KopHu kBagpaTHOTO
TpéXwieHa. Pa3znokeHue KBaJpaTHOTO TPEXUJIEHA Ha
nuHeHHBIe MHOXKHATENH. CIIOCOOB! Pa3NIoKEeHHUsS MHO-
ro4jeHa Ha HENPHBOIWMBIC COMHOXHUTENU. PaBeH-
CTBO U TOKAECTBO

Tema 9. CreneHp umcna C HaTypalbHBIM IOKazaTe-
neM. CTeneHp 4nciia ¢ paoHaIbHBIM IOKa3aTelIeM.
Apudmernueckuil kopeHb. CBoiicTBa KopHel. Brine-
CEHME MHOXUTENS M3-TIOJ 3HAaKa KBaJPaTHOTO KOPHS
U BHECEHHUE ero moj 3Hak KopHs. Ilonstue o6 otpu-
LaTeJIbHOM IIOKa3aTelle CTeleHW. BosBeneHue ogHo-
YJICHOB BO BTOPYIO U TPEThIO CTENEeHU. Bo3BeneHue
OJIHOWIEHOB B HATYPAJIbHYIO CTEIEHb.

10.

Tewma 10. Jlorapudmsl 1 UX CBOWCTBA

Pa3gen S. « Anredpandeckue BoipaxkeHus. CTeneHu»

48

16

32

11.

Tema 11. OCHOBHBIE IOHSATHUS U ONPEAEIECHUS TEOPUU
YpaBHEHHNA. YPaBHEHUsI C OJHOM MEPEMEHHOW U HX
knaccuukanus. J[poOHO-panroHaIBHBIE YpaBHEHUS.
Anrebpamdeckue ypaBHeHUs 3-ro, 4-ro u Ooee BBI-
COKHX HOPSIKOB.

12.

Tema 12. YpaBHeHus, coaepxKalliyue NEPEMEHHYIO MO
3HAKOM MOZYJIS.

13.

Tema 13. UppanuoHanabHble YpaBHEHUSI U METOIBI UX
pemnIeHus.

14.

Tema 14. [loxa3zarenbHble ypaBHeHUS. Jlorapudmmde-
CKUE YpaBHEHHUS.

15.

Tema 15. Ilpocreiimue ypaBHEHUs, COAepIKaIIye ma-
pametp. HccnenoBanue ypaBHEHHUIA.

16.

Tema 16. VYpaBHeHHS KOMOMHHUPOBAHHOTO THIIA.
VYpaBHeHust ¢ AByMsl nepeMeHHbIMH. J[nohaHTOBBI
YPaBHEHHS.

17.

Tema 17. Cuctembl ypaBHEHHUIl ¢ HECKOJIBKUMH Tepe-
MeHHbIMH. OCHOBHbIE MOHATHS. OCHOBHBIE METOJIBI
pelieHus cucteM ypaBHeHUHA. CHUCTEMBI JIMHEHHBIX
ypaBHenuid. [lonsitue onpenenurens. Merong Kpame-

pa.

18.

Tema 18. TexcToBBIE 3a/1a4l HA COCTABJIEHHE ypaBHE-
HUM WM CUCTEM ypaBHEHUU

19.

Tema 19. OcHOBHBIE MOHATHUS U ONPENIEIECHUS TEOPUH
HepaBeHCTB. AnreOpandeckre HepaBeHCTBA C OJHOM
MEPEMEHHOM.

20.

Tema 20. HepaBeHcTBa, conepskaline MNEPEMEHHYIO
O/l 3HAKOM a0COJIFOTHOM BEJIUUUHBI.

21.

Tema 21. UppanpoHaabHble HEPABEHCTBA.

22.

Tema 22. [loka3arenpHbIe HepaBeHCTBA. Jlorapupmu-
YecKHe HepaBeHCTBa.

23.

Tema 23. Ilpocreiine HEpaBEHCTBA, COJIEPIKaIIHE
napametp. MccnenoBaHne HEpPaBEHCTB.

24.

Tema 24. KomObuHUpOBaHHBIE HepaBeHcTBA. Hekoro-
pBIe 3aMedaTeIbHbIC HePaBEHCTBA.

25.

Tema 25. CuctemMbl HEPaBEHCTB C OTHOH ITEPEMEHHOII.

4




CucrteMbl HCPABCHCTB C HECKOJILKUMU NEPEMCHHBIMU.

Tema 26. TexcToBble 3aauu, pelIaeMble ¢ TOMOIIBIO
HEpaBEHCTB

26.

Pa3gen 6. «J1eMeHTHI TPHTOHOMETPUM 16 4 12

Tema 31. OnpeneneHue, OCHOBHBIE CBOIiCTBa M Ipa-
27. | ¢uxu Tpuronomerpuyeckux ¢yHkuui. [Ipeodbpasona-
HHE TPUTOHOMETPHYECKUX BBIPAKESHHH.

Tema 32. PemieHue TpUrOHOMETPUYECKUX YpaBHEHHUH
HEpPaBEHCTB U MX CUCTEM.

28.
16 4 12

Tema 33. OOparHble TpUrOHOMETpHUYECKHE (YHKIHH
u ux rpaduku. ToxxaecTBeHHbIE IPEOOPa3OBaHUs BbI-
29. | paxeHui, couepiKaliuxX OOpaTHbIE TPUTOHOMETpHUUE-
ckue (YHKIMH. YpaBHEHHS U HEPAaBEHCTBA, COAEP-
JKarue o0paTHBIC TPUTOHOMETPUUECKHE (DYHKITHH.

Pa3zjen 8. « DjieMeHTbI reOMeTPUM» 46,7 6 40,7

Tema 34. AKCHOMBI ¥ OCHOBHBIE OTIpE/IeIeHuUs a0co-
30. | motHOU reomerpur. OCHOBHEIC TEOMETPHUECKIE
OOBEKTHI U HX CBOWCTBA.

Tema 35. [lomobue ¢uryp Ha miockoctu. BrimcanHbie
Y OTIMCAHHBIC MHOTOYT OJIbHHKH.

31.

32 Tema 36. ['eoMeTprueckre NOCTPOEHUS Ha MIIOCKOCTH
" | ¥ B IpOCTpaHCTBE

Tema 37. AKCHOMBI U OTIpEICTIEHUS] CTEPEOMETPHUH. 46,7 6 40,7

33. | IapamienbHOCTh U MEPIEHIUKYISIPHOCTD MIPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE.

Tema 38. MHororpanauku. Tena Bpamenus. Beruuc-
34. | nenne 00bEMOB M IUIOLIA/IEH OCHOBHBIX T€OMETpHYE-
CKHX TeJL

35. | Tema 39. KomOuHanuu npocTpaHCTBEHHBIX TEJ

Dopma omyemnocmu: IK3aMeH 9,3

6 .m.4. npakmu4deckas n0020MosBKa 2

HUTOIO: 144 36 98,7

OuHo-3a04uHasi popma od0yueHust (He pean3yeTcs)
3aounasi popma o0yuenus (He pean3yeTcs)

I11. OUEHOYHBIE MATEPUAJIBI JIJISI TIPOBEJAEHUS TEKYIIENA 1
MPOMEXKYTOUHOM ATTECTAILIMU OBYYAIOIIUXCS MO JUCHUILINHE

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

TunoBoii BApMAHT KOHTPOJIbLHOMH PadoTHI
Bapuant A
1. TlocrnenoBaTenbHOCTD 3a7jaHa PEKYPPEHTHBIM COOTHOIICHUEM a,,, =(n+1)a,, a =1. 3a-

nairte e€ popmMysoit o01ero ujaeHa.
2. TlocnemoBarensHOCTH (@,) TakoBa, 4To & =—7, &, =0, & TPU N>2 paBHO paJMaHHOU

Mepe BHYTPEHHETO yTJila IPAaBWJIBHOTO N-yrosibHUKa. Halaure mate nmocienoBaresb-
HBIX €€ YICHOB, HauUMHas ¢ 8,. Haliaure popmyiy oOriero uigeHa 3Toil mocieaoBa-

TCIIBHOCTH.



3. Cymma msTH Ha4aJIbHBIX YJICHOB apu(PMETHIECKOM MPOTPECCUU MEHBIIIE CYMMBI €€ TI0-
cieayromux nsaty wieHoB Ha 50. Ha ckoyIbKO A€CATHIN WIEH MpOorpeccuu 0oJibiie €
BTOPOTO YJieHa?

4. bank Hauucnsier 7% rogossix. 1 suBaps 2000 r. B 3TOT OaHK ObLIA MOJIOXKEHA CyMMa a

pyOneit. Haitnute pasmep Bkiana Ha 1 ssaBapst 2005 T., eciiu B TEUEHHE 3TOTO BpEMEHU

IPOLIEHTHAs CTaBKa OcTaBaiach 0e3 u3MeHeHus. C MOMOINIbIO KaJIbKYJISTOPA BHIICHUTE,

yepe3 Kakoe HauMEHbIIIee YUCIIO JIET CyMMa BKJIaJla yBeIMUUTCs 0oJiee yeM B 2 pasa.

JlokaxuTe MppaLMOHAILHOCTS uncna /2.

6. B Buje kakoif 06CKOHEYHOM JIECITUIHOM IPOoOH MpeacTaBUMa JJaHHash OOBIKHOBEHHAS:
11377 ,,

18087
Bapuanr b

1.JlokaxkuTe MppalMoHaILHOCTh yncia Sin 40°.
2.IlpencraBbTe B BHJIE OOBIKHOBEHHOW JpOOHM ClEIyIolee BBIpAKEHUE, COJepKallee

o

023(7)+ 2
CMCHIAaHHBIC 6eCKOHeI‘IHBIe ACCATHUYHBIC IICPUOJUYICCKHUC I[p06I/I: —il.1530 .
056D~ o>

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

0) M300pa3ute Ha MIOCKOCTA MHOKECTBO TOYEK, KOOPAUHATHI X U ) KOTOPBIX YIOBJIE-
TBOPSAIOT HEPABEHCTBY g(xy) <.

B) CKOJILKO pelleHuii (B 3aBUCUMOCTH OT @) UMEET ypaBHenue g(x)=a-2""?
, n(n+1)2n+1)

4. Jloka3atp, 9to VneZ:1> +2° +3% +..+n 6

Bapuant B

1.Pemmre ypaBHEHuE: (3+x) : (2+x) . (L+x) =-35.

B-x) 2-x) (1-x)

2.Pemmte ypasHenue: vx —/x+1++/x+9 —/x+4=0.

3.Pemute ypaBnenwue: log, log, log, log, (— 1) =0.
X

1

4.Pemmte ypasHenwue: 100V =%/100.
5.Pemnre ypaBHeHue: (}x—fﬂ - 2)- x=0.. B oTBeT 3anummTe CymMmy KOpHEH.

Bapuanr I

1. Beruuciure Sin%,cos%,tg%, ecan cosa=08 wu O<a<%.

2. Ecmu A,B,C — yrasl TpeyrosnbHuka 1 yros C — Tynoi, To tge-tgf <1. Jlokaxwure.
3. Beruucnure tg(Sarctggj.

Pemre ypaBHeHue: tgx-tg 2—3)( =1

4.



6.

2 "2 1
COS” 72X —SINn 72y=§,
Pemnre cucrteMy ypaBHEHUN:
X—y=

~ Wl

Pemmre HepaBeHCTBO: SiN® X —Cos® X < R

Bapuant /|

1.

2.
3.

e o o -

3.

4

Jlokaxxute, 4TO B PSIMOYTOJIBHOM TpeyroiibHuke a+hb<c+h_ .

Jloka3aTh, 4YTO BBICOTHI TPEYTOJIbHUKA IIEPECEKAIOTCSA B OJTHOM TOUKE.
Haiiti cTOpOHBI IPSIMOYTOIBHOTO TPEYTOJIBHUKA IO JAHHBIM: IEPUMETPY 2P U BBICOTE

h.

B tpanenuun ABCD (AB I CD) cpenusist nunus 7 oM, BBICOTal CM, @ YIOJl MEXAY

IAArOHAJIAMU MPOTUB OCHOBAHMUSA 120°. HaiiauTe auaroHaiu TpaneLuu.

Jlan poM6 ¢ ocTpbiM yrioM B 30°, Gonbluas quaroHans ero pasHa a. B atot pom6
BIMCaH MPSMOYTOJBHUK TaK, UTO OJIHA U3 €ro IUaroHajael ecTh MEHbIIas JUaroHaib
pomb6a. OnpeaenuTs IIO0IAlb MPIMOYTOJIbHUKA.

Bapuant E

HyCTB ABCDAlBlchl — KY6

UYro sBrsercs nepecedeHneM miockocreid B1C1D; u ABB;?

HazoBuTe HECKOJIBKO Map TIOCKOCTEH, IEPECEUeHUEeM KOTOPBIX siBJsieTcs mpsimast AB.
PaccmarpuBarorcs mimockoctn AB1Ci m AiD1C. TlpeacraBere cebe nx IepeceucHue.
HazoBute kakue-HUOY b UX OOIIME TOUKH.

Kakum MokeT ObITh B3aUMHOE PACIIOJIOKEHHE JBYX MPSAMBIX a U D, eclIM OHM JIeKaT B
MEPECEKAIOIIMNXCS TIIIOCKOCTSX ?

BepHO 11, 4TO yroJ MeXIy IPAMOM U MIIOCKOCTEIO Beeraa MeHpe 90°?

Kaxoit MHOTOYTOJTbHUK MOYKHO TIOJIY4UTh, TTPOBO/JISI CEUCHHE KyOa IIOCKOCThIO, HE Ia-

pajuieNIbHOM OCHOBaHUIO?

Tumnosoi BapuaHT TecTa

A) OTMETBTE HOMEP IIPABUJIBHOT'O OTBETA B BJIAHKE OTBETOB

3AJAHUSA BAPUAHTBI OTBETOB

Al. Ykaxure Bce HOMepa pandoOHaIbHBIX YHCEIT JAaHHOTO MHOXKECTBA: 1) 1,2,3 2)234 3) 2,3,5

1) Y323-93:2 223 3%% 4 1 ;5 8+2\/1—5'(\/§—\/~F>) 4)2,45 5)1,25

V3+45

A2. YrpocTuTe BhIpaKeHHE ———F—= .
a—bv-a

2 b—-a _ |z —a_
a+b '(\/—_ayl o=y 8 2)b—v—a 3 J-a-b
4 J—a+b 5 —v—a-b




5x2+7x—6_
X+2 B

A3. Cymma KopHeil Wit KOpeHb (eciy OH €IMHCTBEHHBIN) ypaBHEHUSI

+4

TIPUHAIIEKUT IPOMEKYTKY

1) (0,2;0,3) 2)(-0,3;-0,2) 3)(1,7; 1.8)
4)(09;11) 5)(-21;-19)

A4. Haiinure CKOpOCTh JIOAKM B CTOsied Boxe (B KM/4ac), €ClM 3a 5 yacoB OHa IIpolLIa

o pexke 20 KM M BepHYJach Ha3aj, a CKOPOCTh TEUSHMST 3 KM/4ac 18 2)9 3)10 4)11 5)12
N x (1Y 1 2 4
AS5. Cymma kopHeit ypauenns (3/g3xH |7 — % paBHa 1) ~3 2) — 3 3 —44) 3 5)2
A6. Cpennee  apudmerndeckoe BCeX KOPHEH ypaBHeHHMst COS?X + Sinx cosx = 1, mpunan- (1) (- n/8) 2)0 3)(-3n)/4  4)(- n/10)
JIeXKALMX IPOMEXKYTKY [-TT; 7], paBHO 5) n/8
A7. TIpoun3BeneHre OpIMHAT TOYCK IIEPECeUCHHs MPSAMOH - 2X + 3y = 2 1 runepOoIIbl 1) 2 2) 1 3) 1 4) 2 5) 4
2 3 3 3 '3 3

- paBHO
Y=5 %

AS8. Haiigure miommaas 4eThIpeXyroibHUKa, OTPAHUYEHHOTO NPSIMBIMH Y —104
zZXx=

% —_x=6 U OCsIMH KOOpAHWHAT

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

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

1)40 2) 2./41 3) 3/13 4) 2J15 5) 47

A10. Ecnii B Tpameiuu AJiHA MCHBIIIETO OCHOBAHUS paBHA 16 ¢M, OTHOIICHHUE JUTHH OOJIbIIIe-
TO OCHOBAHHS U CPEeHEH JIMHUHU PaBHO 3 : 2, TO [UIMHA CpEAHEH TMHUY (B CM) paBHA

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

A1l1l. Obpasyromas KOHyca paBHa 4 cM, a YroJI IIpH BEpIINHE OCEBOTO ce4eHust paBeH 120°.
Haiinute o6memM KoHyca (B Ky0. cM)

1247 2) 8J3rn 3) 36n4)12J/3n 5) 8x

Al2. HafizuTe BCE 3HAYEHMs NapameTpa a, IpH KOTOPBIX rpaduku GyHKumi  _ [x=2 p
>z

Y= |X _|_a| HUMEIOT OZHY OOIIYI0 TOYKY

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

IIpumepHas TemaTuka pedepaton

Pa3Butne noHATHA O YHUCIIE.
[Tpyranmn upuxme.

[TocnemoBaTeIbHOCTH U MPOTPECCHUH.

Meroa MaTeMaTH4ECKON UHAYKIIMA U €r0 PUMEHEHHUE.
Pemenune ypaBHeHUH ¢ mapameTpamu.

JIloka3aTenbCTBO TPUTOHOMETPUYECKUX HEPABEHCTB.

RHOoo~NoOR~wWNE

0. TpuronomeTpuyeckme COOTHOILICHHS
TPEYTOJIBbHUKOB.
[IpruMmenenne MeToa KOOPANHAT K PELICHUIO 3a/1a4.

[IpuMeHeHre BEKTOPHOTO METO/1a K pELICHUIO 3a/1ay.

MEXKITY

11.
12.
13.

BCJIMYHH.

HexoTopelie 3ameuaTenbHble HEPABEHCTBA U UX UCIOJIB30BAHUE MPU PEIICHUH 3a]1a4.
OYHKIIMOHAIBHO-TpaQUUECKUI METO]T PEIICHHs YPaBHEHUM.

OOpatHble TPUTOHOMETPUUYECKUE OTIEPAIIMH HAJl TPUTOHOMETPUUECKUMU (QYHKIIUSIMH.

OCHOBHBIMH JJIEMCHTaAMH

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

[TpomexyTouHas aTTecTanrs oOydarolUXcsl OCYHUIECTBIIETCA B (hOpMe SK3aMeHa ¢

HCIIOJB30BAHUCM CJIICAYIOMIUX OLCHOYHBIX MATCPUAJIOB:

Bonpocwul k yx3ameny

1. JleiicTBuTenpHbIC uyncia. M3mepenue niuHbl oTpeska. M3o0paxeHnue Ha YUCIOBOM OCH.
2. OrmpejeneHne palluoOHATBHBIX, UPPAIMOHATBHBIX, JEHCTBUTEILHBIX uncen. [Ipencras-

JIEHUE B BUJE APOOEH.



3. IocnenoBarensHoCTH uKcen. ApupMeTnueckas ¥ reoMmeTpuaeckas nporpeccuu. [1pu-

MEHEHHUE MIPOTPECCHi JIJIsl IEpEeBO/Ia JECATUUHBIX APOOEi B OOBIKHOBEHHBIE.

Llenbie u qpoOHBIE BHIpAKEHUS U UX MTPeoOpa30BaHHUE.

YucioBble BBIPAXKEHUS U BBIPAKEHUS C IEPEMEHHBIMU.

CremneHnu U UX CBOICTBA.

Apudmernueckre kopHu. CBoWCTBa KOPHEH.

Jlorapudmuyeckue 1 noka3aTebHbIe BRIPAKEHHS U UX TPeoOpa3oBaHue.

OnuowieHsl U MHOTOWIEHBI. JleficTBUS ¢ MHOTOUIeHaMu. CriocOOBI Pa3IoKEHUSI MHO-

rO4YJICHOB Ha HEMPUBOJUMBIE COMHOXKUTENHU. JleleHre MHOTOUJIEHOB C OCTaTKOM.

10.OcHoBHas TeopeMa apudmeTuku. Teopembl 0 JETUMOCTH MHOTOUWICHOB.

11.3naueHust 1 KOpHU MHOTOUJIEHOB. [{enbie u 1poOHBIE KOPHU MHOTOUYJIEHOB. Teopema
besy. Teopwust MHOTOUNIEHOB U hopMmya Kapmano.

12.KopHu u IMHEHHbIE MHOKUTEIN MHOTOWIECHOB. M cronb30BaHre MHOTOUJICHOB TSI
Pa3I0KEHMSI IPOU3BOJIBHOTO MHOTOWIEHA IO CTEIICHSM JIBYUJICHA.

13.Teopus MmHOTOUYIeHOB 1 OMHOM HblOTOHA.

14 .Tloctpoenue rpadukoB GyHKIHIA ¢ TOMOIIBIO 3JIEMEHTAPHBIX TPEOOpa30BaHUM.

15.KomOuHaTopHbIE 3a7a4l B KOHEYHBIX MHOKeCTBaxX. [IpaBUIO cyMMBbl U IPOU3BEIACHMUSL.
Yucno 371eMEeHTOB 00BbETUHEHUS ABYX MHOXECTB.

16.KomOuHaTopHble 3aJauyd B KOHEYHBIX MHOXecTBaX. I[IpuHLMI BKIIOYEHUS U
UCKJTFOUCHUS.

17.Ynopsnoyenusie BbIOOpKU. COEOUHEHUS: COYETAaHUs, Pa3MEIIECHUE, MEPECTAHOBKH C
MoBTOpeHUsIMU U 0e3. KomOMHaTOpHBIE TOXKIECTBA.

18.Koaddurments MHOTOUWIEHa M OuHOM HbIOTOHA.

19.TTommHOMHUATIEHAS TEOPEMA.

20.KomOuHaTOpHBIE 33/1a4U Ha BHIYHCICHUE BEPOSITHOCTH.

21. ToxaecTBeHHbIE  MPeoOpa3oBaHMsl  HUPPALMOHAIBHBIX  BBIPAKCHM, CBOWCTBA
apudmernyeckoro kopHs. CTeneHb ¢ paloHaIbHBIM TOKa3aTEIEM.

22. ToxnectBa. [Ipocreiitue npumepsl TOkKAECTB. DOPMYIIbI COKPAIIEHHOTO YMHOXKEHUS.
ToxnaecTBeHHbIE MPeoOpa3oBaHUS LENbIX U JPOOHO-pAIlMOHATIBHBIX BBIPAKEHUI.
ToxnecTBeHHble MpeoOpa3oBaHUs — aNreOpandecKuX BBIPAKEHHUH, CoJepKalux
a0COJIIOTHYIO BEJIMYUHY.

23.ToxxecTBeHHbIE TTPEOOpPa30BaHUS MMOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX BBIPAKECHUH.
[Tonsitue norapudma. CoricTBa JorapupmMoB.

24. JloxazarenbcTBO ToKaecTB. MHorowieHsl. Cxema I'opHepa. Teopema besy.

25.ITonsiTie 0 Merone MaremaTHdeckod WHAyKIuH. [Ipumenenne MMMU k pemeHuto
3azay.

26.VccnenoBanrie (yHKIHMA C TOMOIIBIO TMPOU3BOJHOM M TMOCTPOCHHE TPa(PHUKOB.
[TokazaTenbHas u Jorapupmuyueckas GQyHKIUU.

27.Jluneitnas u kBagpatuuHas QyHkuuu. CreneHHas ¢yHkius. [poOHo-panmroHaibHas
GyHKIHS.

28.«Cnoxenne» u «ymHOxeHue» TpaduxoB. Iloctpoenne rpadukoB GyHKIHIA,
AHAJIMTHYECKOE BBIPAKEHNE KOTOPBIX COAEPKUT IMEPEMEHHYIO MOJ 3HAKOM Moy (Y

= [fCAL Iyl = [FOAL Iyl = [FOL y = (x])).

©ooNORA



29.Bunpl ypaBHEHHH M CIOCOOBI UX pelieHusl (Lenble ypaBHEHUS, IOKa3aTelIbHbIC
ypaBHEHHS).

30.Bunpl ypaBHEeHM M CHocoObl WX pemieHus (IpoOHO-pallMOHANIbHBIC YpaBHEHMUS,
JorapupMUUECKUe ypaBHEHHUS).

31.Bujsl ypaBHEHUN U cIOCOOBI UX pelieHus (YpaBHEHHsI BBICIIUX CTENEHEN, ypaBHEHUS,
coJiepKaline 3HaK a0COJIIOTHON BETUYMHBI).

32.Bujibl ypaBHEHUN U CIIOCOOBI X pelieHus (MppalioHaIbHbIe YpaBHEHUS ).

33.YpaBHEeHHs U HEPABEHCTBA C MapaMeTpaMH.

34.Bunpl HEpaBeHCTB M CHOCOOBI MX pelleHus (Leibleé HEepaBEHCTBA, IMOKa3aTeNIbHBIC
HEPaBEHCTBA).

35.Buapl HEpaBEHCTB W CHOCOOBI WX pemIeHUs (IpoOHO-paroHaIbHBIE HEPaBEHCTBA,
JorapuMuUecKUe HEPABEHCTBA).

36.Bunbl HepaBEHCTB M CIOCOOBI MX pelIeHHs (HEpaBEHCTBA, COAEpIKAIlMe MHOTOYJICH
CTENEeHU N>4, HepaBEHCTBA, COJEPIKaIIe 3HaK a0COIIOTHON BEIUYUHBI).

37.Buibl HepaBEHCTB U CIIOCOOBI UX pelIeHUs (MppallioHaIbHbIe HEPABEHCTBA).

38.PaBHOCHIIBHBIE TPe0Opa30BaHus MPHU PEUICHIH YPABHEHUI U HEPABEHCTB.

39.CucteMbl M COBOKYIMHOCTH YPaBHCHHA C OJHOW W HECKOJBKUMHU II€PEMEHHBIMHU.
PaBHOCUnBHBIE cucTeMBI. CUCTEMBI-CIEACTBUS.

40.MetobI perieHns CuCTeM HepaBeHCTB. HepaBeHcTBa ¢ IByMsl IEPEMEHHBIMH.

41.dOyHKIMOHANIbHBIE,  anreOpo-aHAIMTUYECKUE  METOAbl  PELICHUS  ypaBHEHMWIA,
HEPaBEHCTB, CUCTEM.

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

43./loxa3zaTenbcTBO  HepaBeHCTB. (CpaBHEHHs 3HAUeHUW BbIpakeHHd. OnopHbIe
HepaBeHCTBa. CBOMCTBA YHCIOBBIX HEPABEHCTB.

44 PemieHue 3a7ay Ha COCTaBJICHUE YpPAaBHEHUN, HEPAaBEHCTB MU UX KOHCTPYKLUH.
TekcToBbI€ 3a/1a4n HA UCCIIEIOBAHUE PEILICHUM.

45.]Tokxa3aTenbCTBO TPUTOHOMETPUUYECKUX HEPABEHCTB. T0XIECTBEHHOE MPeoOpa3oBaHue
TPUTOHOMETPUUYECKUX BBIPAKEHUH.

46.DyHKIIMOHATIFHBIE METOJIbI PEIICHUS TPUTOHOMETPUUYECKUX M KOMOWHHPOBAHHBIX
YpaBHEHUM.

47.MeToapl peuieHusl CUCTEM TPUTOHOMETPUUECKUX YPAaBHEHU.

48.MeToibl perieHns TPUTOHOMETPHUECKUX YPaBHEHHIA.

49.MeToibl pelieHnst TPUTOHOMETPHUUECKUX HEPaBEHCTB.

50.Tpuronomerpuueckue GpyHkiun. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINN.

51.ToxnecTBeHHBbIE TIPEOOpa30BaHUs BBIPAKEHUMN, pEIICHUE YpaBHEHUW U HEPABEHCTB,
coJiepKalmx oOpaTHbIE TPUTOHOMETpUUECKUE QYHKIIUU.

52.AKCUOMBI U OTpeieTICHUs] aOCOIOTHON T€OMETPHH.

53.0OCHOBHBIC TJIAHUMETPUYECKUE OOBEKTHI (TPEYrOJbHUK, €r0 CBOMCTBA, METPUYECCKUE
COOTHOIIIEHHSI B TPEYTOJIbHUKE).

54.0OCHOBHBIC TUIAHUMETPUYECKHE OOBEKTHl  (UETHIPEXYTrOJIbHUK, €ro CBOWCTBA,
METPUYECKHE COOTHOIICHUS B YETHIPEXYTOJIbHUKE).

55.0OCHOBHBIE TJIAHUMETPUUECKUE OOBEKTHl (OKPYKHOCTb, BIHMCAHHAsi W ONUCAHHAas
OKPYXHOCTb, PONOPLUHUOHATBHOCTb OTPE3KOB U YTIJIOB).

56.0OcHOBHBIE TIIIAHUMETPUUECKUE OOBEKTHI (MMPABUIIbHBIE MHOTOYTOJIbHUKH ).
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57.Teopema UeBbl 1 MeHenast, X NpUMEHEHHUE. 3aMeyaTeIbHbIE TOUKU TPEYTOJIbHUKA.

58.ITonobue puryp, BEIYUCICHUE TIIOMIAICH.

59.I'eomeTpuyeckrie MOCTPOCHUS HA MIIOCKOCTH (MIPOCTEHIIINE 3a/1a4u, TAIbl PEIICHHUS).

60.['eomeTpryeckre MOCTPOCHUS Ha TJIOCKOCTU (KJIACCHUECKHE 3aJjauM, HE pa3pelirMble
IUPKYJIEM Y JIMHEUKOU.

61.OcHOBHbBIE METO/IbI PEIICHUS IIJITAHUMETPUUECKUX 3a/1a4 Ha TOCTPOEHUE.

62. AKCuoMaTHYECKUN METO]T MOCTPOEHHUS a0COIIOTHOW F€OMETPHHU.

63. AKCHOMBI U OTIpEeICTICHUS] CTEPEOMETPHH.

64.JIunelinple, TByrpaHHbIC © MHOTOTPAaHHBIE YTJIbI.

65.B3anMHOE pacmoioKeHWe TPSIMBIX, MPSAMBIX H IUIOCKOCTEH, TUIOCKOCTEH B
MIPOCTPAHCTBE.

66.MHuororpanauku. Teopema Ditnepa.

67.MHororpaHHukd (MpU3Ma: DIEMEHTBI, CHOCOOBI TOCTPOCHUS U H300pa)KeHHUS,
BBIYUCIICHHE 00BEMOB U TLJIOIIAJICH).

68.MHororpaHHuky (MUpaMua: dSJIEMEHTBI, CHOCOOBbl MOCTPOCHHUS W H300pa)KeHus,
BBIYUCIICHHE 00BEMOB U ILJIOIIAJICH).

69.Tena Bpamienust (LMWJIMHIP: 3JIEMEHTHI, CHOCOOBI IOCTPOEHUA U U300paKeHHUS,
BBIYUCIICHHE 00BEMOB U ILIOIIAICH).

70.Tena BpameHuss (KOHYC: OJJIEMEHTBI, CIOCOOBI TOCTPOCHHS U H300paxeHus,
BBIYUCIICHHE 00BEMOB U ILJIOIIAJICH).

71.Tena BpameHus (1ap: 3JI€MEHTbI, CHOCOOBI MOCTPOSHUS U U300pAKEHUS, BRIUUCIICHHUE
00BHEMOB | TIOIIA/ICH ).

72.KoMOMHAIINY TPOCTPAHCTBEHHBIX TeEll

73.Yceuennbie GUTYPHI (3JEMEHTHI, CIIOCOOBI TIOCTPOCHHS U M300PaKCHHUSI, BRIYNCICHUE
00BEMOB M TIOIIA/ICH ).

IV. MEPEYEHD JJUTEPATYPHI, HEOBXOJUMOMH 1151 OCBOEHUSA
JANCIUIIJINHBI
4.1. OcHoBHasI JIUTEPATypa

1. EnpuanunoBa, I'.I'. DnementapHas maremaruka : yuyeoHoe mocodue / I'.I'. Enpua-
HUHOBA, P.A. MenbHukoB ; Enenkunii rocygapcTBeHHbl yHuBepcuret uM. M.A. By-
HuHa. — Enen : Eneukuii rocygapctBeHHbsiid yauepeuteT uMm. M. A. bynuna, 2015.
— Y. 1. Apudmernxa. OcHoB anred6psl. KomOunatopuka. @ynkuuu. — 123 c. — URL:
http://www.elsu.ru/uploads/files/2019-03/1551896931 5.pdf  (mata oOpamieHus:
31.08.2020). — TekcT : 37IEKTPOHHBIH.

2. EnpuanmnoBa, ['.I'. DnemenTtapHas marematuka : yae6Hoe mocobue / I'.I'. Enpua-
HHUHOBa, P.A. MenpHukoB ; Enenkuil rocyiapctBeHHbI yHuBepcuteT um. N.A. by-
HuHa. — Enen : Enenuxuii rocygapctBenHslid yausepeureT uM. M. A. bynuna, 2016.
— Y. 4. I'eometpusa. Hauanensie cBeenud. Tpeyronpauk. — 93 c. — Pexxum gocrtyna:
no nmomanucke. — URL: https://biblioclub.ru/index.php?page=book&id=498154 (na-
ta oopamenus: 31.08.2020). — bubauorp. B k. — ISBN 978-5-94809-852-4. - ISBN
978-5-94809-853-1 (u. 4). — TekcT : 31EKTPOHHBIH.

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

1. MenbuukoB, P.A. Dnementapnas maremMatuka : yueoHoe nocodbue / P.A. MenbHu-
koB, ['.I'. EnbuanunoBa ; Enenxuii rocyiapcTBeHHbIN yHUBepcuteT uMm. N.A. byHu-
Ha. — Enen : Eneuxuil rocynapctBeHHbIM yHUBepcuTeT M. M. A. bynuna, 2017. —
Y. 3. Tpuronomerpus. — 101 c¢. — Pexum npocryma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=498152 (mata  oOpaIlcHHS:
31.08.2020). — bubsmorp. B kH. — ISBN 978-5-94809-852-4. - ISBN 978-5-94809-
943-9 (u. 3). — TekcT : PAEKTPOHHBIH.

2. Eneukux, U.A. Ilnanumerpus : yuebnoe nocooue / M.A. Eneuxux, H.B. Uepnoyco-
Ba ; Enenkuit rocygapcreeHubid yausepceuteT uM. M.A. bynuna. — Enen : Eneuxuit
rocygapcTBeHHblid yHuBepcurer uM. WM. A. bynwmna, 2016. — 66 c. — URL:
http://www.elsu.ru/uploads/files/2016-12/1480680416_3.pdf (mata oOpameHus:
31.08.2020). — TekcT : 37IEKTPOHHBIA.

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHMKALIMOHHOM CETU «AHTEPHET», HEOBXOINMBIX
JUISI OCBOEHMS TUCIATIIMHBI

Ne Ccblika HA HaumenoBanue pazpadorku B
nn . o JocTrynHocTh
HH(OpPMaLMOHHBII pecypc 3JIEKTPOHHOI opme
IMopran maremMaTu4yeckoro oopasora- .
1. http://www.math.ru HHE P CB0OOOIHBIN TOCTYII
OO0pa3oBaTenbHBIH MaTeMaTHICCKUI .
http://exponenta.ru vp CB0OOHBII AOCTYII
2. caiit
®denepanbHBI 00pa30BaTEIHHBII
. noptain "NudopmanmoHHo- .
3. http://www.ict.edu.ru P bopman CB0OOIHBII AOCTYII
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH B
obpazoBannn"

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UHO®POPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Ccbliika HA HaumeHnoBanue pa3padoTKu B 31eKTPOH-

MH(OpPMaLMOHHBII pecypc Hol dopme Aoctynnocts,

Perucrpanus yepes ito-
00l YHUBEPCUTETCKHIA
KOMIIBIOTED.

DIIeKTPOHHO-OUOINOTEUHAS B nanpueiimem npeno-

hitp:/Avww.biblioclub.ru cuctema (3bC) CTaBJIAETC HEOrPAHH-
VYHupepcurerckas 0nbIMOTEKA OH- YEHHbIW UHIUBUyalb-
JIaH HBIM TOCTYM U3 000

TOYKH, B KOTOPOH UMeEET-
cs noctyn K cetu MHTep-
HET

www.garant.ru . o
HNudopmannonHo-npaBoBoii mopran | CBOOOAHBINH AOCTYI

Poccuiickuii nuopMaiioHHbIH 11Op-
www.elibrary.ru TaJ B 00JIACTH HAYKH, TEXHOJIOTHH, CBOOOTHBIN JTOCTYII
MEJIUIIMHBI M 00pa30BaHUs
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https://biblioclub.ru/index.php?page=book&id=498152
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/

Pocculickas KOMIIBIOTEPHAs CIIPAaBOY-
HO-TIPaBOBAasi CHCTEMA

4. | www.consultant.ru CBOOOHBIH JOCTYIT

http://fgosvo.ru [Topran MeaepanbHBIX TOCyIap-
S. CTBEHHBIX 00Pa30BaTEIbHBIX CTAH- CB0OOAHBIIi AOCTYI
JIAPTOB BBICIIET0 00pa30BaHuUs
http://mathedu.ru MaremaTtrueckoe oOpa3oBaHue: 00-
6. IIEOCTYIHAsT JJICKTpOHHAss OuOiro- | CBOOOIHBIN AOCTYI

TCKa

VIl. JUOEH3UMOHHOE U1 CBOBO/IHO PACITPOCTPAHAEMOE
INPOI'PAMMHOE OBECIIEYHEHUME
[Tpu peanuzanuu y4yeOHON AUCUMILTAHBI IPUMEHSIETCS CIEAYIONIee JTUIICH3NOHHOE
¥ CBOOO/IHO pacmpoCTpaHsAeMOe MPOrpaMMHOE 00eCIICUeHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIiIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEACTBA OBYYEHMUSI,
HEOBXOJAUMBLIE JJISA OCYIMECTBJIEHUA OBPA3OBATEJIBHOT'O
MNPOLECCA IO JUCHUIIJIMHE

Y4eOHbIe 3aHATHS POBOAITCS B ayAUTOPHUAX, YKOMIIEKTOBAHHBIX CIICIIHATA3HPO-
BaHHOW MeOeIbI0, B TOM YHUCJIE CTAIlMOHAPHBIMU WIIW ITEPEHOCHBIMA TEXHHUYECCKUMU Cpel-
cTBaMU 00y4eHus (IPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

CamocrosiTenbHast padoTa MPOBOJAUTCS B KaOMHETAX, OCHAIIEHHBIX KOMIIBIOTEPHOM
TEXHUKON C BOBMOXHOCTBIO MOJKIIOUEHHUS K ceTH « HTepHeT» u obecrieueHueM J10CTyma
B DJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.
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