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IIpakTHyeckue (CeMHHAPCKHUE) 3aHATHUS 36
B T.Y. IPAKTHYeCKAs MOJAT0TOBKA 2
®opma(bl) MPOMEKYTOUYHOM aTTecTAlMH 3k3ameH — 0,3
Kontpoas 9
Hubie popmMbl padoTh 0
CamocrosiTesibHast padoTa 26,7
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TpynoeMkocTh: 2 3a4eTHbIE eINHULIBI

PazpaboTtunk paboueit mporpamMmbi:
Kanouodam nedazo2uveckux Hayk, oouenm Yepuoycosa H.B.




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab u3ydyeHuss TMCUMILVIMHBI: CUCTEMaTU3alMs, 0000UIEHUE U MMOBTOPEHHE OC-
HOBHBIX MOHSITUHN IIKOJBHOIO Kypca MaT€MAaTHUKH, a TAKXKE 3HAKOMCTBO C METOJaMH pe-
IIEHUSI HECTAaHJAPTHBIX MaTEeMaTHYECKUX 3a7ay, U Kak CIEACTBUE, MOBBILICHUE YPOBHS
MaTeMaTU4YeCKON KyIbTYypHI.

3agauyu u3yveHusl TMCHUILUIMHBI: (OPMUPOBAHUE U Pa3BUTHE CHOCOOHOCTEH uc-
II0JIb30BaHUsI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHbIX TUCLUUIUIMH B IPO(PECCUOHAIBHON
JESTEIbHOCTH, IPUMEHEHUE METO/I0B MaTEMAaTUYECKOr0 aHAIM3a U MOJEIUPOBAHMS, TEO-
PETUUECKOT0 ¥ KCIEPUMEHTAIBHOTO UCCIIEOBAHNUS.

Mecto qucuumiaunsl B ctpykrype OIIOIL: peanusyercs B pamkax dyactu, GopMu-

pyeMOii y9acTHHUKaMU 00pa30BaTeNIbHBIX OTHOIICHH, 610ka b1. {uctunmuaer (Mogysn).

Ilnanupyembie pe3yJabTaThl 00Y4YeHHs 10 AUCHHILIMHE!

Kon IInannpyemMsle pe3yJbTaThbl 00y4eHUsI
HNHaukaTopbl A0CTHKEHHS] KOMIETEeHIIUH
KOMITCTCHIH 10 JHCIMILJIHHE
TIKC-2 3HaTh: 3HaerT:
- 3aKOHOMCPHOCTH, NPHUMHLUIIBI U YPOBHH | TCPMHUHBI W MOHATHUA CHCTEMHOI'O

(bopMHpOBaHUS U peaM3allii CO/ACPIKa-

M0/IX0J1a, OPUEHTUPYETCSI B OCHOBHBIX

HUs 00pazoBaHUs 1o (U3UKO- | TEOPETHUECKUX  3aKOHOMEPHOCTSIX,
MaTeMaTU4eCKUM JHUCHUIUIMHAM W HMH- | METOJaX PpEIICHUS MaTeMaTHYECKHX
dbopmaTuke; 3a1a4

- CTPYKTYpY, COCTaB M JUJAKTHYCCKHE

€UHHULIBI COJEPHKAHUS IIKOJIBHOIO MpPe-
MeTa 1o (U3UKO-MATEMAaTHYECKUM JIHC-
[UTUTHHAM U WH(OpPMAaTHKE.

YMers:

- OCYIIECTBISITh OTOOp yd4eOHOTro cojuep-
KaHUS JUIS pealu3alliil B Pa3IMIHBIX
dopmax o0y4eHus ¢duzuko-
MaTeMaTHYECKUM JUCHUIUIMHAM W WH-
dopMaTHKe B COOTBETCTBHM C JHMIAKTHU-
YECKHMH TEJISIMU, BO3PACTHBIMH OCOOCH-
HOCTSIMHU O00y4aroImuXxcst U TpeOOBaHUSIMU
®I'OC obmiero o6pa3oBaHUsI.

YmMmeer:

BBITIOJIHATH ITOHUCK peH_IeHI/I}I 3ada4un:
BBIJICJISITH ~ OTallbl  PEIICHUs, OCY-
LIECTBIISITh AEUCTBUS 110 PELIEHUIO;
HaxOJWUTh pPaIlMOHAIBHBIC CIOCOOBI
pelieHus 3aaqy

Buaners:

- TpPEeIMETHBIM COJepX aHUeM (PU3HKO-
MaTeMaTHYeCKUX IUCUUIUIMH U HH)OP-
MaTHKH;

- YMEHHMSIMH OTOOpa BapHaTHBHOTO COJEp-
KAHUSA C Y4ETOM B3aUMOCBS3H YPOUHOMH
U BHEYpOuHOU (popm oOyueHust pusmko-
MaTeMaTHYECKUM JUCLUUIUIMHAM M WH-
¢dbopmaruke.

Bnaneer:

HaBbIKAMHM OILICHUBAHUSA PE3YyJbTaTOB
pELIeHHs 3a/1a4u;

HaBbIKAMH apryMEHTHUPOBAHHOTO, JIO-
TMYHOTO  (POPMYIMPOBAHUS  CYXKIe-
HUH.




1. COAEP’KAHUE U OBBEM JUCIHUIIJIMHbI

C YKazaHueM KoJINYeCTBa 9aC0B, BLIACJICHHBIX HA KOHTAKTHYIO paGOTy oﬁyqamumxcn
C nmpemnoaaBaTtejieM (l'lO BHUJIaM yqeﬁﬂux 3aHﬂTHﬁ) U HA CAMOCTOSATCJILHYIO paﬁoTy

Ounas popMma 00yueHuUs1

Ne AyIHMTOpHBIE 3aHATHUS Cam.
HaumeHoBaHue pa3genos U TeM Bcero
n/m JK mn3 JB pao.
Paznen 1. «Qaementbl apupmeruxu. IociaenoBaTesbHo- 4 2 2
CTH M MPOrpeccum»
Tema 1. «/leiicTBuTensHbie uncna. M3aMepeHue otpes-
ka. OmnpezneneHne parroHaIbHBIX, HPPAIHOHAIBHBIX,
JCHCTBUTENBHBIX uucell. VX mpenacraBicHHE B BHIC
1 npobeil. AKCHOMAaTH4ecKoe OIpejielieHHe NeHCTBH-
' TENBHOTO 4YHcha. HemnpepblBHOCTH W yHOPSAIOYCH-
HOCTh MHOXKeCTBa R. M300paxeHue NeHCTBUTEILHBIX 4 2 5
yucen Ha yuciaeHHOW ocu. HepaBenctra. [Ipubmmke-
HUE K JICHCTBUTEIHHBIM YUCIIAM»
Tema 2. « IloHsTHe moCIeqOBATEILHOCTH YHCET.
2 Apudmerndeckas nporpeccusi. ['eomeTpudeckas mpo-
' rpeccust. [IpuMmenenue nporpeccuu Ui mepeBoa Jae-
CATUYHOHN poOU B OOBIKHOBEHHYIO IPOOH»
Pa3znen 2. « MeToa MaTeMaTHYeCKOH MHIYKIMI 4 2 2

Tema 3. Ilonsatue wHmyknuu. IlomHas W HemoiHas
uHayKuug. I[lpuMeHeHne MeToJa MaTeMaTHYECKOU
WHIYKINH K JJOKa3aTeIbCTBY TOXKIECTB. [IpnMenenue
METOJa MaTeMaTHUECKOW MHIYKIUU I A0Ka3aTelb-
3. cTBa (OPMYJI CyMMBI UJIEHOB apH(METHUECKOH U 4 2 2
reoMeTpudeckoil mporpeccuu. Ilpumenenue merona
MaTeMaTHYeCKOW MHAYKLIUH K PEeIIeHHIO 3a/1a4 Ha Jie-
IUMOCTb. J[0Ka3aTeIbCTBO HEPAaBEHCTB C IOMOIIBIO
METOAa MaTEeMaTHIECKOW HHIYKITHH

Paznen 3. «JaeMeHTapHbIe PYHKIMN» 4 2 2

Tema 4. Ocu xoopaunHat. AGcrucca U opuHATA TOY-
ki Ha 1uiockoctH. [Tonstue ¢ynknuu. CrocoObl 3a-
nmaang ¢yHKunua. OOmacTe ompeneneHus] QYHKINH U
MHOXeCTBO 3HaueHHH Qynkmmn. Hymun ¢yHKnnm.
[IpomMexxyTKu 3HaKOMOCTOSTHCTBA (PyHKITNHA. YeTHOCTh
4, W HEYETHOCTh (QYHKIUH. [lepnognaHOCTs W OTpaHu-
YEHHOCTh (YHKIMH. MOHOTOHHOCTH (DYHKIMH. DKC-
TpeMyMbl QyHKnuu. Haubonblnee u HauMmeHblIee
3HaueHne (QyHKIuU. HempepblBHBIE W pa3pbIBHBIC
¢ynkuun. Touku paspeiBa Gynkuuu. ['padux GpyHK- 4 2 2
K. AcuMnToThl. CxeMa nccie1oBaHus GyHKIHH.

Tema 5. Knaccuduxanust GyHKIMHA. DneMeHTapHbIC
crocoObl mocTpoeHus TpadukoB QyHkuH. CrIocoObI
MOCTPOCHUS TPapuKOB (HYHKIHH, CONEpKAIIUX Hepe-
MEHHYI0 MOJ 3HakoM Monyist. [IpoOHo-nmmHeitHas
¢yaxuus u e€ rpaduk. ['umepOomaeckue QyHKINN 1
WX CBOMCTBA M rpaduKy.

6 Tema 6. Komnozunwus Gpyukuwmii. [Torstre obpaTHO
) byHKITIN

Paznen 4. « Anredopanyeckue Bpipaskenusi. CTeneHn» 8 4 4

Tema 7. UucnoBbie BbIpaXXEHUs] U BBIPAXKEHUS C IIe-
peMennsiMu. OHOWIEHBI U MHOrowieHsl. [IpuBene-
HUe NOH00HBIX ujaeHOB. ClIOKEHHE OJJHOYIICHOB.
CnoxxeHue MHOTOYWICHOB. BrlunTanue OJHOYICHOB U
MHOTOYJICHOB. YMHOXXEHHE OJHOWICHOB. YMHOMXE-
HHE€ MHOIOYICHA HAa OJHOWICH. YMHOXXEHHE MHOIO-




YJICHA Ha MHOI'OYJICH. HGHGHI/IG OJHOYJICHOB. I[eﬂe—
HHUC MHOTOYJICHOB.

Tema 8. KBanpartusiid TpéxwieH. Kopau kBagpaTHoTO
TpéxusieHa. Pa3nokeHrne KBaapaTHOTO TPEXHIIEHA HA
nuHeHble MHOXKUTEH. CrocoObl pa3yioKeHUsT MHO-
rowieHa Ha HENPHUBOJWMBIE COMHOXHTENH. PaBeH-
CTBO M TOJKJECTBO

Tema 9. CreneHb 4yuciia ¢ HaTypaJbHBIM ITOKa3are-
neM. CTeneHp 4nciia ¢ panoHaIbHBIM MOKA3aTeIeM.
Apudmernueckuil kopeHb. CBoiicTBa KopHeil. Boine-
CeHHE MHOXHTEJISl U3-110J] 3HaKa KBaJpPaTHOTO KOPHS
1 BHECEHME ero IoJ| 3HaK KopHs. IloHstne 00 otpu-
LaTeJbHOM IIOKa3aTene cTeneHu. BoseeneHue onHO-
YIEHOB BO BTOPYIO M TPEThIO CTeneHH. Bo3BeneHue
OJIHOWIEHOB B HATYPAJIbHYIO CTEIEHb.

10.

Tema 10. Jlorapudmbl 1 BX CBOWCTBA

Pasnen 5. « Anredopanyeckue Bpipaskenusi. CTeneHmn»

27

16

11

11.

Tema 11. OcHOBHBIE OHSATHS U ONPEAETICHUS TEOPUU
ypaBHEHUH. YpaBHEHHS C OJHOW MEpPEeMEHHON M HX
kinaccudukanus. J[poOHo-panroHabHBIE YpaBHEHUS.
AnreOpanyeckue ypaBHeHHs 3-T0, 4-T0 u 0ojee BbI-
COKHX MOPSAJIKOB.

12.

Tema 12. YpaBHeHus, cofepxaiine nepeMeHHyIo Mo/
3HaKOM MOAYJIS.

13.

Tema 13. UppanmoHaiapHbIE ypaBHEHHS H METOABI UX
pelieHus..

14,

Tema 14. [TokaszarenpHble ypaBHeHus. Jlorapudmmae-
CKHE ypaBHEHHSI.

15.

Tema 15. IIpocrefimme ypaBHEHHUS, COAEprKaIIne Ia-
pamertp. MccnenoBanue ypaBHEHUN.

16.

Tema 16. VYpaBHeHHS KOMOWHHPOBAHHOTO THIIA.
VYpaBHeHUS ¢ JOBYMS TIepeMEHHBIMU. J[HO(haHTOBBI
YpaBHEHHS.

17.

Tema 17. CucteMsl ypaBHEHHUI ¢ HECKOJIBKUMH Tepe-
MeHHbIMHA. OCHOBHbIE HOHATHSI. OCHOBHBIC METOJIBI
peuieHuss cucteM ypaBHeHHMH. CHCTEMBbl JHMHEWHBIX
ypaHenuii. [lonstue onpenenurens. Meton Kpame-

pa.

18.

Tema 18. TexcToBbIE 3a/1a4l HA COCTABJICHUE ypaBHE-
HUM WM CHUCTEM YpaBHEHUIl

19.

Tema 19. OcHOBHBIE OHATHS U ONPEAETICHUS TEOPUU
HepaBeHCTB. AnreOpanyecKkue HEpaBEeHCTBA C OJHOM
TIePEMEHHOM.

20.

Tema 20. HepaBeHcTBa, comepikamiie IEePeMEHHYIO
M0JI 3HAKOM a0COJIFOTHOM BEJIMUNHBI.

21.

Tema 21. UppannoHalibHbIC HEpABEHCTBRA.

22.

Tema 22. ITokazarensHble HepaBeHcTBa. Jlorapupmu-
YEeCKHE HEPaBEHCTBA.

23.

Tema 23. Ilpocrelimue HepaBeHCTBA, COJAEPIKAIIUC
napameTtp. VccnenoBanne HEpaBeHCTB.

24,

Tema 24. KomOuHupOBaHHBIE HepaBeHCTBA. HekoTo-
pble 3aMeuaTesbHbIE HEPABEeHCTRA.

25.

Tema 25. CucteMbl HEpaBEHCTB C OJTHOM MMEPEMEHHOM.

4




CucreMbl HCPABCHCTB C HECKOJbLKUMHU NNEPEMCHHBIMU.

Tema 26. TexcToBble 3a7auu, pelIaeMble ¢ TOMOUIbIO
HEPABEHCTB

26.

Paznen 6. «JaeMeHTHI TPHTOHOMETPHHI» 5 4 1

Tema 31. Onpenenenue, OCHOBHBIE CBOIICTBa M rpa-
27. | ¢uxu Tpuronomerpuyeckux ¢pynkuuii. [Ipeodpasona-
HHE TPUTOHOMETPHYECKUX BBIPAXKCHUIH.

Tema 32. Pentenue TpUroHOMETPUUYECKUX YPABHEHUIL
HEPaBEHCTB U MX CUCTEM.

28.

Tema 33. OOpaTHBIE TPUTOHOMETPUUECKHE (DYHKLIUH
u ux rpaduku. ToxxaecTBeHHbIE TPeOOPa3OBaHuUs BbI-
29. | paxeHWi, colepiKaluxX OOpaTHbBIE TPUTOHOMETpUYE-
ckue (YHKIMH. YPaBHEHHS U HEPaBEHCTBA, COMEp-
JKarme oOpaTHbIE TPUTOHOMETPUICCKUE (QYHKITHH.

Pa3znen 8. « DiaeMeHTHI reoMeTpPHU» 10,7 6 4,7

Tema 34. AKCOMBI © OCHOBHEIE OTpeIeIeHHs a0co-
30. | motHO#M reomerpun. OCHOBHBIC TCOMETPHUICCKUE
O00BEKTBI M MX CBOMCTBA.

Tema 35. [Togo6ue puryp Ha TuIockocTH. BrincanHbie
Y ONMCAHHBIE MHOTOYTOJIbHUKH.

31

32 Tema 36. ['eoMeTprueckre IOCTPOCHHUS Ha TUIOCKOCTH
" | u B IpocTpaHCTBE

Tema 37. AKCHOMBI U ONIPEJENICHNUS CTEPEOMETPHUN. 6.7 6 47

33. | INapayutenbHOCTD M MEPHEHAMKYIISIPHOCTD NPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.

Tema 38. Muororpanauku. Tena Bpamenus. Berunc-
34. | nenue 0OBEMOB M IUIOLIAJICH OCHOBHBIX T€OMETPHYC-
CKUX TelL

35. | Tema 39. KomOuHauu npocTpaHCTBEHHBIX TEI

Dopma omuemnocmu: IK3AMeH 9,3

6 .m.4. npakmu4eckas Nn0020MosKa 2

HUTOIO: 72 36 26,7

OuHo-3a04Hasi popMma o0yueHus (He peansyercs)
3aounas ¢opma o0yueHus (He peaan3yeTcs)

I1l. OHEHOYHBIE MATEPHAJIbI V151 IPOBETEHUSI TEKYIIEA 1
HNPOMEXYTOUYHOU ATTECTAIIUU OBYYAIOIIIUXCA ITO AUCHUIIJIMHE

Tekyias arrectanus NpoBoaUTCS B GopMe KOHTPOJIBHOUM paboThI, TECTa, pedepara.

TunoBoii BApMAHT KOHTPOJIbHOM PadoTHI
Bapuant A
1. TlocnenoBaTrenbHOCTH 3aJjaHa PEKYPPEHTHBIM COOTHOLIEHUEM a,,, =(n+1)a,, a =1. 3a-
naiite e€ popMyIoil 001Iero yieHa.
2. TlocnepoBarenbHOCTH (@,) TaKoOBa, YTO & =-7, @, =0, &, IPH n>2 PaBHO PaJAUAHHOM
Mepe BHYTPEHHETO yIJla IPaBUIIBHOTO N -yroyibHUKa. HaliauTe msaTe nocienoBaTellb-
HBIX €€ WICHOB, HaUMHas ¢ a,. Haitaute gopmyiy oOlero wieHa 3Toil mocneaoBa-

TCJIBbHOCTH.



3. Cymma msTH Ha4aJIbHBIX YJICHOB apu(PMETHIECKOU MPOTPECCUU MEHBIIE CYyMMBI €€ TT0-
cieayromux naty wieHoB Ha 50. Ha ckonbKo AecAThIi WieH nporpeccuu 0oibiine e€
BTOPOIO YJieHa?

4. bank Hauucnsier 7% rogossix. 1 suBapst 2000 1. B 3TOT 0aHK ObLIA MOJOKEHA CyMMa a

pyoueii. Haitgure pasmep Bkiaga Ha 1 ssuBaps 2005 ., eciiv B TEUEHHE ITOTO BPEMEHH

MPOLICHTHAs CTaBKa ocTaBajach 0e3 n3MeHeHus. C MOMOUIbIO0 KAJIbKYJIATOPA BBISICHUTE,

Yyepe3 KaKoe HauMEHbIIee YUCIIO JIET CyMMa BKJIaJla yBEIUUUTCs OoJiee yeM B 2 pasa.

JIOKaXUTe UPPALMOHAIBHOCTD uKca /2 .

6. B Buje kakoit 06CKOHEYHOM IECATUYHOM ApOoOH IpeAcTaBUMa JaHHass OOBIKHOBEHHAS:
11377,

18087
Bapuanr b
1.JTokaxuTe uppanuoHaibHOCTh yrcia Sin 40°,
2.IlpencraBpTe B BHUE OOBIKHOBEHHOW IpOOM CIEMyIONIee BHIPAKECHHE, COJEpKaIlee

o

0.23(7) + 2.
CMCHIAHHBIC 66CKOH€‘-IHBIC JACCATUYHBIC HepI/IOI[I/I‘—IeCKI/Ie I(pOGI/I: ffg .
05(61) -, -

3. lana pyukuus g(x) =2-8"—4-4*-8.2"", a) Pemure HepaBeHCTBO ¢(x) <O.

0) M300pa3ute Ha MIOCKOCTU MHOXXECTBO TOYEK, KOOPJUHATHI X U ) KOTOPBIX YIOBJIE-
TBOPSIOT HEPABEHCTBY ¢g(xy) <O.

B) CKOJIbKO perieHui (B 3aBUCUMOCTH OT @) UMEET YpaBHEHUE g(x)=a-2*"?
m(r+1)(2m+1)

4. JlokasaTh, uTo0 Ve Z:12 +2 +32 +..+ 1 = 5

Bapuaunt B

) (3+ X) (2+ X) (1+ X)_
1.Pemmre ypaBHEeHUE: G0 2w ~35.

2 PemmTe ypaBHeHUE: vx —/x +1++x+9 —/x +4 =0.

3.Pemure ypaBHenue: log, log, log, Iogz(— 1) =0.
X

1

4.Pemmte ypaBHeHue: 100 =4/100.
S.Pemmre ypaBHEHUE: Qx -3- 2)- x=0.. B oTBET 3anummTe CyMMy KOPHEH.
Bapuaunr I

1. Beruucnure sin%,cos%,tg%, ecan cosa=08 wH 0<a<%.

2. Ecmu A,B,C — yrasl TpeyronbHuka u yroa C — Tynoi, To tga -tgB <1. Jlokaxwure.

3. Beluncnure tg (5arctg g]

Pemure ypaBHeHue: tgx-tg % =1
4,



2 2 1
COS* 72X —sin“ zy =5
Pemure cucremy ypaBHEHUI:

S. -
X—y==.
Y 3
.« cinb 6 7
Pemnre HepaBEHCTBO: sin® X —c0s° X < s
6.
Bapuanr [{

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

2. Jloka3aTb, YTO BBICOThI TPEYI'OJbHUKA IEPECEKAOTCS B OJJHON TOUKE.
3. HaiiTu cTOpOHBI IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA M0 JAHHBIM: IEPUMETPY 2P U BBICOTE

h.

4. B tpaneiuu ABCD (AB I CD) cpennsis muHus 7 cMm, BBICOT&% CM, a YTOJI MEXIY

JAVaroHaIsIMU TIPOTUB OCHOBaHUs 120°. HaiinuTe nuaroHany Tpamnerum.

5. Jlau pom0O ¢ octpsiM yriioMm B 30°, Goliblias JuaroHaib €ro paBHa a. B ator poM6
BITMCAH MPSMOYTOJBLHUK TaK, YTO OJJHA M3 €0 IUaroHaje ecTh MEHbIIIass JUaroHab
pomba. OnpeaenuTh oAb MPSIMOYTOJIbHHKA.

Bapuanr E

HYCTB ABCDA]_B]_C]_D]_ - KY6

Uro sBrseTcs nepecedeHnem miockocreit B;C1D; u ABB;?

HazoBute HECKOIBKO TMap MI0CKOCTEN, TepeceueHueM KOTOPbIX sABJsgeTcs npsmas AB.

PaccmarpuBatorcs minockoctu AB;C; u A;D;C. TlpeacraBpre cebe nx nepecedcHue.

HazoBuTe kakue-HuOyAb UX OOIIHE TOUKH.

2. Kakum MokeT OBITh B3aUMHOE PACITOJIOKCHHE JIBYX MPSAMBIX a U D, eciIv OHM JIeKaT B
MEePECEKAOIINXCS TIOCKOCTSIX?

3. BepHo 1, 4TO Yroy Mex /Iy MpsIMOi H ITOCKOCTHIO Beera Menbiie 90°?

4. Kakoit MHOTOYTOJTLHUK MOHO TIOJIY9HTh, IPOBOJISA CEYCHUE KyOa TUIOCKOCThIO, HE Ta-

pajuIeIbHOM OCHOBaHUIO?

e o o -

THUIIOBOM BAPUAHT TeCTa

A) OTMETBTE HOMEP IIPABUJIBHOI'O OTBETA B BJIAHKE OTBETOB

3AJAHUS BAPUAHTHI OTBETOB
Al. YkaxuTe Bce HOMepa PalMOHABHBIX YKCeN JAaHHOTO MHOKECTBA: 1) 12,3 2234 3)2,35
-2 logg; 9
1) §/324/3.8/3;2) 272:3) 3997 4y 1 :5);4/8+2415 (\/5_\/5) 4)2,45 5)1,25
V3+45
2
a+b® (—y pb=v-=2 2b—v-a 3)J-a-b
A2. VnpocTure BBIpaKECHHE b—\/_ W—a a
a-bv-a 4) J-a+b 5 —J—a-b
2
A3. CymMMa KOpHE# WK KOPEHB (€CJIM OH €MHCTBCHHBIN) ypaBHEHUS w =x+4 |1)(0,2;0,3) 2)(-0,3;-0,2) 3)(1,7;1,8)

X+2 4)(09;11) 5)(-21-19)

MIPUHAICKUT IPOMEKYTKY




A4. Haiimure CKOpOCTH JIOOKH B CTOSYeH Boae (B KM/4ac), €Ciii 3a 5 4acoB OHa Mpouuia
o peke 20 KM M BepHYJach Ha3aj, a CKOPOCTh TeUCHHs 3 KM/4ac

1)8 2)9 3)10 4)11 5)12

x—2
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A6. CpenHee  apudMeTHIECKOE BCEX KOPHEHl ypaBHEHHs COS™X + SiNX COSX = 1, mpuHaz-
JIeXKALMX IPOMEXKYTKY [-TT; 7], paBHO
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A7. IlpousBeneHue opAMHAT TOUEK IepecedeHus npsaMoi - 2x + 3y = 2 u runepOois
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A3. Haiimre momma/ib 4eThIPEXyroibHIKa, OTPaHHYCHHOTO IPSIMBIME Y _ 4
$—x=

y _ x=6 U OCAMU KOOpAUHAT
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A9. Ecnn touku A(2; - 3; 5), B(11; - 4; 6) u D(3; 6; 4) siBistrorest BepuHamu pomba ABCD, To
A quaronam AC paBHa
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A10. Ecii B Tpanenun JUIMHA MCHBIIIETO OCHOBaHUS paBHa 16 cM, OTHOIIICHUE JUTUH OOJIbIIIe-
IO OCHOBaHHS U CPEHEH JIMHUU PaBHO 3 : 2, TO JUTMHA CpeJHEH THHUH (B CM) paBHA
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A11. Obpazyromas KoHyca paBHa 4 CM, a yroJ IpHU BepIINHE OCEBOTO cedyeHust paBeH 120°.
Haiinure o6beM KoHyca (B KyO. cM)
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Al2. Haliqute Bce 3HAYEHMs NApameTpa a, P KOTOPbIX rpaduku QyHkumMi |, _ [x=2| u
Sz

y = |X + al HMEIOT OfHY OOIIyI0 TOUKY
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IIpuMmepHas TemaTuka pedeparon

Pa3Butne nonsitus o uncie.
[TpuHuun upuxie.

[TocnemoBaTelbHOCTH U MPOTPECCHUH.

Meron MaTeMaTU4ECKON MHAYKIIMA U €r0 IPUMEHEHHUE.
Pemienne ypaBHeHUH ¢ ITapameTpaMmu.

JIloKka3aTebCTBO TPUTOHOMETPUYECKUX HEPABEHCTB.

HOo~NoORWNE

0. TpuronomeTpuieckue COOTHOIILICHUS
TPEYTOJIbHUKOB.
[IpumeneHnne MeTo1a KOOPAMHAT K PELICHUIO 33/1a4.

HpI/IMeHeHI/Ie BCKTOPHOI'O MCTOA4 K PCIICHUIO 3a1a4.

MEXKITY

11.
12.
13.

BCINYHH.

HexkoTopble 3amevaTenbHble HEPABEHCTBA U MX UCIOJIB30BAHUE MIPU PEIICHUU 3a/1a4.
OyHKIMOHAIBHO-TpadUUeCKU METO] PEIICHUSI YPaBHEHUM.

OOpatHbple TPUTOHOMETPUUYECKUE OTIEPAINH HAJl TPUTOHOMETPUUECKUMU (DYHKITASIMH.

OCHOBHBIMH 9JICMCHTaAMH

FeOMeTpI/I‘-IeCKI/Ie 3aJa4 Ha OTBICKAHUC HauOOJBIINX M HAWMCEHBIINX 3HAYCHUH

ITpoMexyTouHas aTTecTanus 0OydarolUXCsl OCYHIECTBIAETCA B (POpPME DK3aMEHA C

HCIIOJIBb30BAHUCM CICAYIOMIUX OLICHOYHBIX MATCPHUAJIOB!:

BO”pOCbl K IK3ameny

=

JleiicTBuTenbHbie uncia. 3mepenue amHbl oTpeska. M3o00paxkenne Ha YMCIIOBOM OCH.

2. OmpeneneHue palMoOHAILHBIX, UPPAIIMOHATBHBIX, NTEHCTBUTENbHBIX uncel. [Ipencras-

JIEHHE B BUJE APOOEH.

3. TlocnenoBarenbHOCTH uKcen. ApudMeTnyeckas u reomeTpudeckas nporpeccuu. [pu-
MEHEHHUE MPOTPECCU IJIsl IEPEBOIA IECATUYHBIX APOOEii B OOBIKHOBEHHBIE.

4. Tlenbie u npoOHbBIE BEIPAXKEHUS U UX TIPE0Opa30oBaHUE.
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YucnoBble BEIPAKEHHSI U BHIPAXKEHUS C IEPEMEHHBIMHU.

CreneHnu U UX CBOICTBA.

Apudmernueckue kopHu. CBOMCTBAa KOPHEH.

JlorapudmMuueckue 1 nokazaTeiabHbIe BIPAKEHHS U UX MTPeoOpa3oBaHue.

OpnHousneHbl U MHOTOWIEHBI. JleficTBus ¢ MHOTOWIeHaMH. CTIOCOOBI Pa3iioKEeHHs] MHO-

rO4YJICHOB Ha HETPUBOJUMbIE COMHOXKHUTENHU. JleeHre MHOTOUYJIEHOB C OCTATKOM.

10.OcHoBHas Teopema apudmeTrku. TeopeMbl 0 JeTMMOCTA MHOTOUYJIEHOB.

11.3HayeHust 1 KOpHU MHOTOWIEHOB. Llenbie u ApoOHbIe KOpHU MHOTOWIEHOB. Teopema
besy. Teopust mHOTOUNIEHOB U hopmyna Kapmano.

12.KopHu u IMHEHHbIE MHOKUATEIN MHOTOWIEHOB. M cronb30BaHne MHOTOUJICHOB TSI
pa3IoXKEeHUs MPOU3BOJILHOIO MHOTOUJIEHA IO CTETIEHSIM JBYUJICHA.

13.Teopus mHOTOUYIEHOB 1 OMHOM HbIOTOHA.

14 .Tloctpoenue rpadukoB GYHKIIHIA ¢ TOMOIIBIO JIEMEHTAPHBIX MTPE0Opa30BAHMIA.

15.KomOuHaTOpHBIE 337a4ui B KOHEUYHBIX MHOKeCTBaX. [IpaBUIO0 CyMMBI U IPOU3BEICHHUSL.
Yucno 371eMEeHTOB 00BeTMHEHHUS ABYX MHOXKECTB.

16.KomOuHaTopHbIe 3aaud B KOHEYHBIX MHOXECTBaxX. [IpWHIMI BKIIOYCHHS W
WCKITIOYCHHUS.

17.Ynopsanoyenusie BbIOOpKU. COEIUHEHHUSA: COYETaHUs, pa3MEIlICHHE, MEPECTaHOBKHU C
noBTOpeHUusiMU 1 0e3. KomOnHaTOpHbIE TOXKIECTBA.

18.Koaddunmentsr MmHOTOWIeHa U OuHOM HbIOTOHA.

19.1TonmuHOMHMANIBHAS TEOPEMA.

20.KomOuHaTopHbBIE 33a/1a4u HA BEIYUCICHUE BEPOSITHOCTH.

21.ToxzaecTBeHHblE  NpeoOpa3oBaHUsl  MPPALMOHAIBHBIX  BBIpaXKEHWI,  CBOMICTBa
apumernueckoro kopHs. CTeneHb ¢ parioHaIbHbBIM TOKa3aTENIEM.

22. Toxnaecta. IIpocTteiimue nmpumepsl ToxkAecTB. DOpMyIbl COKpPAILIEHHOTO YMHOXKEHHUS.
ToxnaecTBeHHblEe MpeoOpa3oBaHMs LENbIX W JAPOOHO-pAllMOHANbHBIX BBIPAKEHUI.
ToxnaecTBeHHble TMpeoOpa3oBaHMs anreOpanyecKuX BBIPAKEHUH, COAEpIKAIIUX
aOCOIOTHYIO BEJTMUHHY.

23.ToxaecTBeHHbIE MPEOOPA30BAHMS MMOKA3ATEIBHBIX U JIOTAPU(PMUYECKUX BBIPAKEHUI.
[Tonsitue norapudma. CpoiicTBa goraprudmMos.

24. JloxazarenbcTBO ToXKaecTB. MHorowieHbl. Cxema ['oprepa. Teopema besy.

25.IlonsiTie 0 Merone MaremMaTHdeckod HHAYKIUH. llpumenenne MMMU k perienuro
3a/ay.

26.UccnenoBanue (QyHKIMI C TOMOIIBIO TPOU3BOJHOW U MOCTPOECHUE TpaduKOB.
[TokazaTenbHas u Jorapupmuydeckas GyHKIUU.

27.Jluneitnas u kBagpatuyHas ¢yHkiuu. CreneHHas QyHkius. J[poOHO-paroHanbHas
byHKIHUA.

28.«Cnoxenue»y u «ymHOkeHUe» rTpadukoB. Iloctpoenue rpadukoB (yHKIUH,
AHAIMTUYECKOE BBIPAXKEHUE KOTOPBIX COACPKUT MEPEMEHHYIO MOJ1 3HAKOM Moayis (Y
= [FOL, [yl = [FCAl, Iyl = [f()l, y = £(x])).

29.Bunpl ypaBHEHHH M CIOCOOBI WX pelieHus (1efble ypaBHEHHWS, IOKa3aTelIbHbIC
YpaBHEHUS).

30.Bunpl ypaBHeHMII W CHOCOOBI HMX pelieHus: (IpoOHO-paloHaIbHbIE YypaBHEHUS,

JorapuMUUEcKUe ypaBHEHNUS).
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31.Bussl ypaBHEHUN U CIOCOOBI MX perieHus (YpaBHEHHS BBICIIMX CTEIICHEH, YpaBHEHUS,
coJiepKallne 3HaK a0COJIIOTHON BEJTMYMHBI).

32.Bujibl ypaBHEHUM U CIOCOOBI MX pellieHus (MppallioOHaIbHbIC YPAaBHECHHMS ).

33.YpaBHeHUS U HEPABEHCTBA C TTapaMeTPaMH.

34.Bunbl HEpaBEHCTB U CIIOCOOBI WX pemieHus (1eJble HepaBEHCTBA, IOKa3aTelbHbBIC
HEpPABEHCTBA).

35.Busibl HEpaBEHCTB W CHOCOOBI MX peEIIeHUs (IpOoOHO-pallMOHAIbHBIE HEPaBEHCTRBA,
Jorapu(MUIECKre HEPABCHCTBA).

36.Buapl HEpaBEHCTB M CIOCOOBI MX perieHus: (HepaBEHCTBA, COJAEpIKAIINE MHOTOUICH
cTeneHu N>4, HepaBEHCTBA, COIEPKAIIKE 3HAK a0COFOTHOU BEJIMYUHBI).

37.Bujibl HEpaBEHCTB U CIIOCOOBI UX perieHus (MpparmoHaIbHbIe HEPABEHCTRA).

38.PaBHOCHIIbHBIC TPEOOPA30BAHUS TIPU PEIICHUN YPaBHEHUM U HEPABEHCTB.

39.CuctemMbl U COBOKYMHOCTH YpPaBHEHUN C OJHOM M HECKOJIBKHUMHU IEPEMEHHBIMHU.
PaBHOcHibHBIE cCTEMBI. CHUCTEMBI-CIIEICTBUS.

40.MeTosl perieHus: CUCTEM HepaBeHCTB. HepaBeHCTBA ¢ ABYMS IEPEMEHHBIMH.

41.DyHKIMOHANIbHBIE,  anreOpo-aHATMTUYECKUEe  METOABl  PEIICHUsS  ypaBHEHU,
HEPaBEHCTB, CUCTEM.

42.T'paduryeckuii METOJ pelICHUsI ypaBHEHUH, HEPABEHCTB, CHCTEM.

43.]lokazaTenbcTBO  HepaBeHCTB. (CpaBHEHHS 3HAaYeHW  BbIpaxkeHuid. OnopHBIE
HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

44 PemieHne 3ajad Ha COCTABJICHHE YypPaBHEHUH, HEPABEHCTB M HUX KOHCTPYKIIHM.
TexkcroBble 3a]a4M Ha UCCIEA0OBAaHUE PELICHUM.

45.]loka3zaTenbCTBO TPUTOHOMETPUUECKUX HEPABEHCTB. TOXKIeCTBEHHOE MpeoOpa3oBaHue
TPUTOHOMETPUYECKUX BBIPAKCHUH.

46.DyHKIIMOHAILHBIE METOMBI PEIICHUS TPUTOHOMETPUYECKUX M KOMOWHHPOBAHHBIX
YpaBHECHUM.

47.MeToabl pelieHrs CUCTEM TPUTOHOMETPUUECKUX YPABHEHUH.

48.MeTo1bl pelIeHNs TPUTOHOMETPHUECKUX YPAaBHEHHI.

49.MeTojbl perieHus: TPUrOHOMETPUYECKUX HEPABEHCTB.

50.Tpuronomerpuueckue pyHkiuu. O6paTHble TPUTOHOMETPUUYECKHUE PYHKITUH.

51.ToxnecTBeHHbIE TTPEOOpa30BaHUs BBIPAKEHUMN, pEUICHUE YpPaBHEHUW U HEPaBEHCTB,
coJiepKalmx oOpaTHbIE TPUTOHOMETpUUECKUE QYHKIIUU.

52.AxcrOMBI U oripeieieHUs a0COTIOTHOW TreOMETPHH.

53.0OCHOBHBIE TJIAHUMETPUUECKUE OOBEKTHI (TPEYrOJIbHUK, €r0 CBOMCTBA, METPUUYECKUE
COOTHOIIICHHSI B TPEYTOJIbHUKE).

54.0OCHOBHbBIC TJITAHUMETPUUECKUE OOBEKThl  (YETHIPEXYroJIbHUK, €ro CBOMCTBA,
METPUUYECKUE COOTHOILICHUS B YETHIPEXYTOJILHUKE).

55.0cHOBHBIEC TJTAHUMETPUYECKHE OOBEKTHl (OKPY)KHOCTh, BIUCAHHAas M OIMCaHHAs
OKPYHOCTb, IPONOPLUHUOHAIBHOCTb OTPE3KOB U YTJIOB).

56.0OcHOBHBIC TIJIAHUMETPUIECKHE OOBEKTHI (MPABHIIBHBIE MHOTOYTOJIBHUKH).

57.Teopema YeBbl 1 MeHenas, UX NPUMEHEHHE. 3aMeyaTeIbHbIE TOUKH TPEYTOJIbHUKA.

58.ITono6ue puryp, BEIYUCICHUE TIIOMIAICH.

59.I'eomeTpuyeckre MOCTPOCHUS HA IJIOCKOCTH (MMPOCTEHIINE 3a/1a4u, TAMbl PEIICHHUS ).
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60.'eomeTprueckre MOCTPOCHMS Ha TIOCKOCTH (KJIACCHYECKHUE 3a/lauu, HE pa3pelinMbie
IHUPKYJIEM U JIMHEUKOU.

61.OcHOBHbBIE METO/IbI PEILICHUS JTAHUMETPUYECKUX 3a/1a4 Ha MOCTPOCHUE.

62. AKCMOMaTUYECKUM METO]T MOCTPOEHHUS a0COTIOTHOU reOMETPHH.

63. AKCHOMBI U OIIPEICIICHUSI CTEPEOMETPHHU.

64.JIunelinbie, IByrpaHHbIE 1 MHOTOTPAHHBIE YTJIbI.

65.B3auMHOE pacmoJIOKEHHUE TMPSAMBIX, NPSAMBIX M IUIOCKOCTEM, IUIOCKOCTEH B
MPOCTPAHCTBE.

66.MHuororpanauku. Teopema Ditnepa.

67.MHororpaHHuKH (IIpU3Ma: JJIEMEHTHI, CIIOCOOBI IIOCTPOCHHUS M HM300paKCHMS,
BBIYHCJICHHE 00BEMOB 1 TIIOIIAICH ).

68.MHororpaHHuky (MUpaMua: dSJIEMEHTHI, CHOCOOBI TIOCTPOCHUS M HU300paKEHUS,
BBIYHCJICHHE 00BEMOB 1 TIIOIIAICH ).

69.Tena Bpamenus (MHJIMHIP: ODJIEMEHTHI, CIOCOOBI TIOCTPOCHHS M HW300paKCHUS,
BBIYHCJIEHHE 00BEMOB U ITLIOMIAACH ).

70.Tena BpameHusi (KOHYC: DJE€MEHTBI, CHOCOOBI TOCTPOCHUS H H300paKeHUS,
BBIUMCIICHHE 00BEMOB U ILIOIIACH).

71.Tena BpauieHus (1ap: 3JIE€MEHTHI, CHOCOObI TOCTPOEHUS U U300PaKEHNUS, BBIUUCICHUE
00BEMOB | TUIOIIAICH).

72.KoMOMHaIINY TPOCTPAHCTBEHHBIX TEI

73.Yceuennbie GUTYpHI (3JIEMEHTHI, CIOCOOBI MOCTPOCHUS U M300PaKEHUSI, BEIUUCICHUE
00bEMOB U TUJIOIIAJICH).

IV. IEPEYEHD JUTEPATYPBI, HEOBXOJIUMOMH JJ151 OCBOEHUA
JANCHUITIJIMHBI
4.1. OcHoBHasI JIUTEPATYypa

1. EnpuanunoBa, ['.I'. DnemenTtapnas marematuka : yuebHoe mocobue / I'.I'. Enpua-
HUHOBA, P.A. MenbHukoB ; Eneuxuil rocynapcTBeHHblil yauBepcuteT uM. M.A. By-
HuHA. — BEnen : Enenxnii rocynapcTBeHHbl yHuBepcuteT um. M. A. bynuna, 2015.
— Y. 1. Apudmertuka. OcuoB anredpsl. Kombunaropuka. @ynkiuu. — 123 ¢. — URL:
http://www.elsu.ru/uploads/files/2019-03/1551896931 5.pdf (mara oOpamenus:
31.08.2020). — TekcT : IEKTPOHHBIN.

2. EnpuanunoBa, I'.I'. DnemeHTapHas matematuka : yueoHoe mocoodue / I'.I'. Enpua-
HuHOBA, P.A. MenbHrkoB ; Eneuxuil rocyiapcTBeHHblil yHuBepcuteT uM. M.A. by-
HuHa. — Enen : Enenkwuii rocyaapctBeHHblid yHuBepcuteT uM. M. A. bynuna, 2016.
— Y. 4. I'eometpus. HauaneHble cBenenus. TpeyroibHuk. — 93 c. — Pexxum nocrtyna:
o noxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=498154 (na-
ta oopamenus: 31.08.2020). — bubmmorp. B ku. — ISBN 978-5-94809-852-4. - ISBN
978-5-94809-853-1 (u. 4). — TekcT : 2IEKTPOHHBIH.

4.2. JlonoJiHMTEIbHAS JIUTEPATYPA
1. MenbaukoB, P.A. DnemeHTapHass MaremaTuka : yueOHoe mocooue / P.A. MenbHu-
koB, ['.I'. EnpuanunoBa ; Enenkuii rocyaapcTBeHHbIM YHUBEpcUTET UM. M. A. ByHu-
Ha. — Enen : Eneukuit rocynapcTBeHHblil yHuBepcuteT uM. M. A. bynuna, 2017. —
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http://www.elsu.ru/uploads/files/2019-03/1551896931_5.pdf
https://biblioclub.ru/index.php?page=book&id=498154

Y. 3. Tpuronomerpus. — 101 c. — Pexum npocryma: nmo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=498152 (mata  oOpamieHus:
31.08.2020). — bubsmorp. B kH. — ISBN 978-5-94809-852-4. - ISBN 978-5-94809-
943-9 (4. 3). — TekcT : 2IeKTPOHHBIMN.

2. Eneuxux, N.A. Ilnanumerpus : yuebnoe nocodue / N.A. Enenkux, H.B. UepHoyco-
Ba ; Enenkuii rocygapcTBeHHblid yHuBepcuteT uM. M.A. bynuna. — Eneny : Eneukuit
rocyjaapcTBeHHbli yHuepcuter um. WM. A. bynuna, 2016. — 66 c. — URL:
http://www.elsu.ru/uploads/files/2016-12/1480680416_3.pdf (mata oOpamenus:

31.08.2020). — TekcT : 27IEKTPOHHBIA.

V. IIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIMOHHOU CETU «MHTEPHET», HEOBXOANMBbIX

JJIA OCBOEHUA JTUCHHUIIJIMHBI

CcbL1Kka HA HaunmenoBanue pa3padoTku B
nn " . JocTynHocTh
HH(OpPMAIHOHHBII pecypc 3JIEKTPOHHOI hopme
l, http//WWWmathrU E;}}[)Taﬂ MATEMaTHICCKOro 06pa3013a- CBO6OZ[HBII\/'I JAOCTYII
http://exponenta.ru quaSOBaTeHBHHH MaTeMaTHICCKIH CBOOOIHBIH TOCTYIT
2. cauT
denepalbHBIN 00pa3oBaTENbHBIN
3. http://www.ict.edu.ru nopran "Hudopmaronto- CBOOOAHBII JOCTYIT
KOMMYHUKAIIMOHHBIC TEXHOJIOTUHN B
o0Opa3oBaHun"
VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHbBIX
N UTHOOPMAIINMOHHBIE CITPABOYHBIE CUCTEMbI
Ne Ccbl1ka HA HaumeHoBaHue pa3pabdoTKH B 3JIeKTPOH-
o o JocrynHocTh
nn HH(OpPMaLMOHHBII pecypc Hoil hopme
Perucrpanus yepes Jto-
0011 YHUBEPCUTETCKUI
KOMITBIOTED.
DIIeKTPOHHO-OMOINOTEUHAS B nanpHueiimem npeno-
- cucrema (ObC CTaBIIIETCS HEOIpaHU-
1. | http://www.biblioclub.ru ( ) N P
YHuBepcurerckas OnbIMOTEKa OH- YEHHBIM UHANBHUTYaJIb-
JaiH HBII OCTYyN U3 1000
TOYKH, B KOTOPO MMEET-
cs gocryn K ceru MHTep-
HET
www.garant.ru o o
2. Y NudopmanimoHHO-paBOBOM MTOPTAI CBOOOIHBIN TOCTYTI
Poccutickuit mHGOpPMAITMOHHBIN TTOP-
3. | www.elibrary.ru Tax B 00JIACTH HAYKU, TEXHOJIOTHH, CBOOOIHBIN TOCTYTT
MEJUIIMHBI 1 00pa30BaHuUs
Poccuiickas koMOblOTEpHAs CIIPaBOY- N
4. | www.consultant.ru CBOOOIHBIN TOCTYTT
HO-TIPAaBOBasi cUCTEMa
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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/
http://www.consultant.ru/

http://fgosvo.ru [Topran deaepanbHBIX TOCYyIAP-
5. CTBEHHBIX 00Pa30BaTEIbHBIX CTAH- CBOOOIHBIN TOCTYTT
JIAPTOB BBICIIETO 00pa30BaHUS
http://mathedu.ru Maremarnueckoe oOpa3zoBaHue: 00-
6. IIEOCTYIHAsT JJIEKTpOHHAsE OuOimo- | CBOOOIHBIN AOCTYI
TeKa

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
ITPOIT'PAMMHOE OBECIIEYEHHUE
[Ipu peanuzanuy y4yeOHON TUCHMIUIMHBI IPUMEHSIETCS CIEayIolee JIUICH3UOHHOE
1 CBOOOJTHO pacIpOCTPaHIEMOE MTPOTrPaMMHOE OOECTICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIiIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYUYEHMUSI,
HEOBXO/IUMBLIE JJI51 OCYIECTBJIEHUSA OBPASOBATEJIBHOT'O
MMPOLECCA IO JUCHUIIJTINHE

VYueOHbIe 3aHIATHS MPOBOAATCS B ayJUTOPHUIX, YKOMIUIEKTOBAHHBIX CIEI[HATH3UPO-
BaHHOW MeOeIbI0, B TOM YHCJIE CTAIMOHAPHBIMU WY MEPEHOCHBIMH TEXHUYECKUMU Cpel-
cTBaMu 00y4eHus (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMIIBIOTEPHOM
TEXHUKON C BO3MOXXHOCTBIO MOJKIIFOUEHUS K ceTu « HTepHeT» n obecrneueHrneM A0CTymna
B DJIGKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.
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