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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA
1.1. Hean v 3a7a4M JUCHUTLIAHBI

Heab ocBoeHust AMCHUTIIMHBI «[[paKTHKYM pemieHHs] MATEMAaTHICCKUX 33]1aW»
— co37aTh MaTeMaTHYecKylo 0a3y METOIWYECKOW MOATOTOBKHU OYIYyLIEro YYHUTENs MaTeMaTHKH
cpenHe o61eo0pa3zoBaTeILHON MIKOJIBI,
— OBJIaJIETh BCEMU OCHOBHBIMU MOHITUSAMHU U (haKTaMU JUCIMUILTUHBL
— TIOJIyYUTh TPEJCTABICHUE O THOCEOJOTHYECKHUX KOPHSAX MATEeMATHYECKUX TOHSATHUN IIKOJIBHOTO
Kypca cpeiHeii 0011eo0pa3oBaTenbHOM HIKOJIBI;

3ajavun:
— OCYHIECTBIISITh B3aUMOCBSI3b METOAMYECKON MOATOTOBKH CTyJIEHTa - MaTeMaTHKa C TeM, 4TO
HEOOXOMMO €My 3HaTh, Kak OyAyIIEMy YUYUTEII0 MAaTEMAaTUKH CPETHEN IITKOJIBL;
—CHCTEMaTU3UPOBATh U YIIIyOJIATh 3HAHUA CTYJICHTa B MPEAMETHON 00IacTu.

1.2. IlnanupyemMsblie pe3ybTaThbl 00y4eHUs!

B pesynbprare OCBOSHHS NAaHHOW AMCIUIUIMHBI y OOyYarommxcsi GOPMHUPYIOTCS CIEIyIOIIne
KOMIIETEHINH:
[IK-1. Cnocoben ocBauBaTh M HCIOJNb30BaThb TEOPETUYECKUE 3HAHUS U NPAKTUYECKUE YMEHHUS U
HaBBIKM B IPEMETHOM 001aCTH MPH peIIeHNH MPO(PECCHOHATBHBIX 3a]1aU.

2. MECTO JUCIUILIVNHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

JlucuuniauHa BXOJIUT B 4acTb, (QOPMUPYEMYIO yHYaCTHUKAMU OOpPa30BATEIbHBIX OTHOLICHHM
brnoka 1 «lucuumuunsl (MOLyJIN)» U ABISETCA 0053aTEIbHOM 11 N3yUESHHUS.

Jlisa ocBoeHus AuCUMIUIMHBL «lIpakTHKyM pelieHuss MaTeMaTHYeCKUX 3aJau» O0ydarouecs
UCHOJb3YIOT 3HAHUS, YMEHHsI, HAaBBIKH, MOJyYeHHbIE M C(OPMUPOBAHHBIE B XOAE M3YUECHUS TaKUX
MpeIMETOB Kak «JJeMEeHTapHas MaTeMaTuka», «Anredpa u Teopus uucen», «MaTremaTHUeCKHi
aHanu3y», «['eomerpus» u ap.

N3yuenne puctumuinHbl «[IpakTUKyM pernieHus MaTeMaTH4eCKUX 3aJau» sBIseTcs 0a30i s
JAJIBHENIIETO OCBOEHUS CTyJIeHTaMu AucUUILIMHBL «Teopus BeposTHOCTEH W MaTeMaTHYecKas
CTaTUCTHKAY», «/{HCKpeTHas MaTeMaTHKa», « ApudMeTHKa 1eHCTBUTENBHBIX YHUCEID.

3. OFbEM U COAEPXXAHMUE JUCIIUIIJINHBI
3.1. O0beM TUCHUIIINHBI

IToxa3atenb 00beMa AUCHHUIIIMHBI Kon-Bo gacos
OO0BEM TUCIMITIMHBI B 3a4€THBIX SITUHHUIIAX 2
O0beM TUCIMILUIMHBI B acax 72
Konrakrnas pa6ora: 38,3
Jlexiun 18
ITpakTHyeckue 3aHsTHsI 18
13 HUX B opMe MPAKTHYECKON MOATOTOBKU 18
KoHTakTHBIE Yachl Ha TPOMEXYTOYHYIO aTTECTAIHIO: 2,3
DK3ameH 0,3
ITpenpk3aMeHalnOHHAsE KOHCYJIbTAIHS 2
CamocrosiTenpHas paboTta 24
KoHTponb 9,7

dopMoit TPOMEKYTOUHOM aTTECTAIIUH SBIISETCS SK3aMEH BO 2 CEMECTpE.

3.2. ConepxaHue QTMCUMILTHHBI



HaumeHoBaHue pa3iesioB (TeM)
AUCHMILIMHBI C KPATKUM COJep:KaHueM

KoJs1-Bo yacoB

Jlekuuu

MnNoAroTOBKHU

Tema 1. ToxkaecTBeHHbIE IPe00pa3oBaHus

ToxnecTBeHHble  NpPeoOpa3OBaHUs  PALMOHAIBHBIX  BBIPAXKECHUH.
Paznoxenne wmHorouneHoB Ha MHOxuTenn. CokpamieHue AapoOeit.
Cymma M DIpoM3BEIEHUE palMOHAIbHBIX BblpakeHui. Haxoxxnenue
YUCJIOBBIX 3HAYECHHM pAlMOHAIBHBIX BbIpAKEHUM. TOXKIECTBEHHBIE
npeoOpa3oBaHusl HPPALMOHAIBHBIX BblpakeHuid. MppauuoHanbHbIe
BolpaxkeHus.  OOxnactb  ompenenenus.  IlpumeHenue — cBOMCTB
apu(METHYECKUX KOpHEH Npu MpeoOpa3oBaHUAX HPPALMOHAIBHBIX
BbIpakeHUI. Bblienenue kBaapata uiau KyOa IMoj 3HAKOM paJuKana.
Cnoxuble panukaibsl. ToxaecTBeHHbIE TPe0OpPa30BaHus MOKA3aTEIbHBIX
u norapupmuyeckux BblpakeHui. CpoiicTBa crenenell. CBoiicTBa
YHCIOBBIX JorapugMmoB. ToxnecTBeHHbIE npeoOpa3oBaHus
MOKAa3aTeNbHbIX M JIOTApU(PMUUYECKUX BbIpakeHUH. ToXaecTBEHHbIE
npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BbIPAXKECHUH.
Tpuronomerpuueckass OKpyXHOCTb. [loHATHE KOCHMHyca M CHHYcCa
JNEHCTBUTENIHOTO 4YHCHa. [ pymnmbl TPUTOHOMETPUUECKUX (POPMYIL.
ToxaecTBeHHbIE NMPEOOPa30BaHUsI TPUTOHOMETPUUYECKUX BBIPAKEHUH.
ToxnecTBeHHbIe IPeoOpa30BaHuUs BBHIPAKEHUH, COJIEpKAIUX 00OpaTHbIE
TpUroHoMerpuueckue GyHKuuu. YncioBsle HEpaBeHCTBA.

IIpocreiimne HepaBeHCTBA. J{0Ka3aTe€abCTBO YHMCIOBBIX HEPABEHCTB.
CpaBHEHME 3HAYEHUN YHCIOBBIX BbIpaXeHUH. CpelHHE BEIMYNHBI.
Krnaccuueckue HepaBeHCTBaA.

Tema 2. KomOunaropubie 3amaun. Meroaq MaTeMaTHYeCKOH
uHaykuuu. [lepecranoBku. Coueranus. Pazmemenust

[IpaBmiio ymMHOXeHUs U jaepeBo BapuaHToB. [lepecranoBku. Brioop
HecKosIbkuX  3yeMeHToB.  Coueranusa.  Pasmemenus.  Mertog
MaTeMaTHUYeCKOW MHIYKIWUH B penieHuu 3aaad. [IpusHaku npuMeHeHus
METOZa MaTEeMaTU4YeCKOM MHIAYKIMM IIpU  pPELICHHH 3a1ad |
JI0OKa3aTesbCcTBE TeopeM. Pemenue 3amay.

Tema 3. I'eomerpusi. OCHOBHBIE METOABI PeLICHUSI T€OMETPUYECKHX
3a/a4 Ha BBIYHCJICHHE U 10Ka3aTeJlbCTBO

Mennana mpsAMOYTrOJIbHOIO TPEYIOJbHUKA. YJABOEGHHE MEIUAHBI.
[Tapamnenorpamm. CpenHsast TMHUS TpeyroyibHHMKa. Tpanernus. [Ipuemsl
HAXOXKJCHHUS BBICOTBI M OMCCEKTPUCHI TpeyrojbHUKa. OTHOIIEHHE
oTpe3koB. OtHomeHue mmiomaned. KacaTtenbHas K OKpPYXHOCTH.
Kacaromuecs OKPYXHOCTH. Ilepecekatomuecs OKPY>KHOCTH.
OKpy’>KHOCTH, CBSI3aHHBIE C TPEYTOJIBHMKOM U YETBIPEXYTOJBHUKOM.
IIponopuoHanbHbIE OTPE3KM B OKPYKHOCTU. YIUIBI, CBS3aHHBIE C
OKPYXHOCTBIO. Meron BCIIOMOTATEJIbHOM OKPY>KHOCTH.
BcenomorarenbHble  IOJOOHBIE TPEeyroibHUKH. HekoTopwle CBOWCTBa
BBICOT M TOYKM MX mepecedeHus. Meron mmomiaaei. Mcnonbs3oBanue
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TPUTOHOMETPUM IIPU PELICHUWM 3aJad  Ha BbIUHCICHHE. Mertox
BEKTOpHOW  anreOpbl. Mcmonb3oBaHHWE  KOOPAMHATHOIO  METOJA.
I'eomerprueckne penieHuss HEreoOMETpUYECKMX 3axad.  PenieHue
UppallMOHANIBHBIX ~ ypaBHEHMH. PemeHne cucreM anreOpandeckux
YpaBHEHUI.

Tema 4. 3a1a4un Ha MCMOJIb30BAHHE KOMILJIEKCHBIX YHCeJ B ajireope,
reomerpuu. Komnjexkcnslie uncia

Onepam/m Hall KOMIINICKCHBIMHA qHucJIaMu. FGOMeTpI/I‘IeCKaﬂ
WHTEpHpeTanus KOMIUIGKCHBIX  umcesl. [lokaszarenbHas  ¢dopma
KOMIUIEKCHOrO  4ucia. KoMIUIeKCHble 4YHuCia B 3JE€MEHTapHOU
FeOMeTpI/II/I. OCHOBBI METOO4a KOMIIJICKCHBIX YHCCII. (DOI)MYJ'IBI JJINHBI
OTpe3Ka M CKaJSIPHOTO MpOU3BeleHUs] BeKTOpoB. [lapamienbHOCTb,
KOJ'IJ'II/IHeapHOCTI), HepHeHI[I/IKy.]UIpHOCTI). KOMHJ’IGKCHLIG KOOpI[I/IHaTI)I
HEKOTOPBIX ToueK. [IonoOHbIE U paBHBIE TPEYTONBHUKH. Pemienue 3anaq
C IIOMOIIIBFO KOMIIJICKCHBIX YUCCII. KOMHJI@KCHI)IG qucliia B
3JIEMEHTapHOM anreodpe.

Hcnonp30BaHne TPUTOHOMETPUUYECKON (POPMBI KOMIUIEKCHBIX YHCEN JUIsS
pelieHusl ypaBHEHHII.

Tema S. N30paHHble HecTaHJApPTHbIE 3a/a4M WIKOJIBHOIO Kypca
MaTeMaTHKHU U MeToJbl uX pemeHusi. HepaBencrsa

Jloka3aTenbCTBO HEPABEHCTB METOAOM MAaTEeMaTHUYECKONW WHAYKIIHU.
HepaBeHcTBa, CBS3aHHBIE C TPUTOHOMETPHYECKUMH  (YHKIMAMHU.
HepaBenctBa B miaHuMeTpuu u crepeomeTpun. OyHKIMN AHTbE U UX
IPWIOKEHUs. 3aJladyl Ha MakCUMyM M MUHUMyM. Pemenue 3amau c
napameTpoM. Yuciao KOpHEHl KBaIpaTHOTO MHOrOYJeHa B pPELICHUH
3aja4 ¢ mapameTpoMm. CBocTBa KOpHEH KBaJpaTHOTO MHOTO4YJIEHA B
pelleHny 3ajad ¢ mapaMeTpoM. BzanMHoe pacmnososkeHue KopHei

KBaApPATHOI'O MHOTOYWICHA U 3a/1a4H C IIapaMCTPOM.

Hroro

18 | 18

18

IIpakTHYecKasi MOATOTOBKA

Tema

3amanue Ha
NMPAKTHIECKYIO
MOATOTOBKY

Koa
nuec
TBO
gaco

Tema 1. ToxkaecTBeHHBbIC IPe00pPa3OBaHNS

ToxnecTBeHHble  NpeoOpazoBaHMs  PAMOHANBHBIX  BBIPAXKECHUH.
Paznoxxenne wmHorouneHoB Ha MHOXuTenn. CokparieHue apoOei.
CymmMa M TpOM3BEJIEHUE palMOHAIbHBIX BbIpakeHUH. HaxoxxaeHue
YUCJIOBBIX 3HAYEHHWW palMOHAIBHBIX BbIpaXXEHU. TOXIECTBEHHBIE
npeoOpa3oBaHusl HPPALMOHAIBHBIX BblpakeHuid. HppaunonanbHble
BblpaxkeHus.  OOnactb  ompeneneHusa.  IIpumeHeHne — CBOMCTB
apu(MeTHYECKUX KOpHEH mpu MNpeoOpa3oBaHMUAX HPPALMOHAIBHBIX
BbIpaXeHUIl. Bhinenenne kBampara wim Ky0Oa I1MOja 3HAKOM pajKaa.
Crnoxuble panukaibsl. ToxaecTBeHHbIE TPeoOpa30BaHMs TOKa3aTENbHBIX
u JnorapumMudeckux BboIpaxkeHnd. CBoiicTBa creneHeid. CBoiicTBa
YHCIIOBBIX J0rapuQmoB. ToxnecTBeHHbIE npeoOpa3oBaHus
MOKA3aTeIbHBIX W JIOTapU(PMHUUYECKHX BBIpaKEHUH. TOXKIECTBEHHBIE
npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUH.
Tpuronomerpruueckass OKpYyKHOCTb. IloHsiTME KOCHMHyca M CHHYca

Pazpaborats
cUCTeMY 3ajJad Mo
TEMeE:
«ToxaecTBeHHBIE
npeoOpazoBaHus»
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JNEUCTBUTENTBLHOTO 4YHWciaa.  [pymNmbl TPUTOHOMETPUUECKUX (HOpPMYII.
ToxnecTBeHHblEe MPeoOPa30BaHUs TPUTOHOMETPUYECKHX BBIPAXKECHUH.
ToxnaecTBeHHbIE TPEOOPa30BaHUS BIPAXKEHUH, COJIEpKaLINX OOpaTHbIE
TpUroHomerpuueckue GpyHkuyu. YucnoBble HepaBeHCTBA.

[Ipocreiimme HepaBeHCTBA. JJ0Ka3aTENbCTBO YACIOBBIX HEPABEHCTB.
CpaBHEHHE 3HAUEHUI YHMCIIOBBIX BbIpakeHUH. CpelHNE BEJIUYNHBI.
Kitaccnueckue HepaBeHCTBa.

Tema 2. KomOuHaTtopHble 3amaun. Metoa maremaTnueckoii | Pazpaborars
uHaykuuu. [lepecranoBku. Coueranus. Pazmemenus KOHCIIEKT 3aHATHUS
[TpaBuiio ymMHOXKeHUS U AepeBo BapuaHToB. [lepecranoBku. Bei6op Ha TEMY:
HEeCKOJIbKUX 371eMeHTOB. Couetanus. Pazmemenus. Meton «KomOuHaTopHbIE
MaTeMaTHYeCKOW UHIyKLIUH B petieHuu 3a1ad. [Ilpusnaku npumenenust | 3aaauud. Meron
MeTO/a MaTeMaTUYECKON MHAYKIIUU TIPH PEIICHUU 337124 1 MaTeMaTU4eCKOn
JI0Ka3aTesibcTBe TeopeM. Perienue 3aaad. UHIYKIHUU.
[TepecTranoBKH.
Coueranusl.
Pa3zmenienus»
Tema 3. 'eomeTpusi. OcHOBHBIE METOJIbI pellleHHs TeoMeTpruyecknx | Pazpaborars
3a/1a4 HA BbIYMCJIEHUE H J0KA3aTeJIbCTBO METOANYECKUE

Menuana mnpsSMOYTOJABHOTO TPEYroJIbHUKA. YJBOGHHUE MEJIUAHBI.
[Tapannenorpamm. Cpennsisi IuHUS TpeyroyibHuKa. Tpaneuus. [Ipuemsl
HAXOXJICHUS BBICOTHI M OHCCEKTPHUCHI TpEyroyibHuKa. (OTHOIIECHUE
orpe3koB. OtHowmenune 1uomaneil. KacatenbHass K  OKPY»KHOCTH.
Kacarommecs OKPYHOCTH. [Tepecekaromuecs OKPY>KHOCTH.
OKpy»XHOCTH, CBSI3aHHBIE C TPEYTOJbHUKOM U YETBIPEXYTOJIBHUKOM.
[IponopiimoHanbHbie OTPE3KHM B OKPY>KHOCTU. YTJIbI, CBSI3aHHBIE C
OKPYKHOCTBIO. Meron BCIIOMOTaTeJIbHON OKPYKHOCTH.
BcnomoratenbHble  TOJ00HBIE TpPEyrolbHUKH. HekoTopwie CBOMCTBa
BBICOT M TOYKM HMX mepecedueHus. Meron momaaei. Mcnonbs3oBanue
TPUTOHOMETPUU TMPU pEHIeHUH 3aJad Ha BbIUKMCIEHHE. MeTon
BEKTOpHOW  anreOpel. lcmonp3oBaHWE  KOOPAWHATHOTO  METOJA.
['eomeTrpuueckue penieHuss HEreoMEeTpUYeCKHX 3ajad. PemeHue
WppalMOHANIbHBIX ~ypaBHeHMHA. Pemienne cuctem anreOpandeckux
YPaBHEHHH.

PEKOMEHIalluU 10
TeMe: « OCHOBHBIE
METO/bI PEIICHUS
F€OMETPHUECKHUX
3aJa4 Ha
BBIUMCIICHHE U
JIOKA3aTeIILCTBOY

Tema 4. 3agauu Ha UCMOJIb30BAHHE KOMILJIEKCHBIX YHCeJ B ajiredpe,
reomerpuu. Kommiekcuslie yuciia
Onepanpu ~ HaJA  KOMIUIEKCHBIMU
WHTEpIpeTanusi  KOMIUIGKCHBIX — umced. llokasatenbHas — Qopma
KOMIUIEKCHOTO  4ucia. KoMIiekcHble 4ucina B 3JIEMEHTapHOM
reoMETpurn. OCHOBBI METOJa KOMIIIICKCHBIX YHUCEII. CDOpMy.HI)I JJINHBI
OTpe3Ka M CKaJSIPHOTO TPOU3BENEHUs BeKTOpoB. [lapamnenbHOCTS,
KOJUIMHCAPHOCTb, MCPINCHAUKYJIIAPHOCTE. KomrekcHrie KOOpAMWHATHI
HEKOTOphIX ToueK. [1omo6HbIe U paBHBIE TPEYTOIbHUKH. Perienne 3ana4y
C TOMOIIBID KOMIUIEKCHBIX 4ucenl. KoMmmiekcHble uuciaa B
aJIeMEHTapHOU anredpe.

Hcnonb30BaHre TPUTOHOMETPUYECKON POPMBI KOMIUIEKCHBIX YHUCEN JIIS
pEILICHNS] YpaBHEHHIA.

qucjaaMu. FCOMeTpI/I‘IeCKaﬁ

Pa3zpaboraTh 1Ba

KOMIIJICKTAa 3aJa4 110

TEMC: ((33,[[8.‘11/1 Ha
HCIIOJIBb30BaHUC

KOMIIJICKCHBIX YHCCJII

B anreOpe,
TECOMETPUN

Tema 5. N30paHHble HeCTAHAAPTHBIC 33/1a4M IIKOJBbHOIO Kypca
MaTeMAaTHKHU U MeToAbl UX pemienus. HepaBencrsa

Jloka3aTenbCTBO HEPABEHCTB METOAOM MATEMAaTUYECKOM WHIYKIHUH.
HepaBeHcTBa, CBsI3aHHbIE C TPUTOHOMETPUYECKUMH  (YHKIMAMHU.
HepaBenctBa B miuaHuMeTpuu U crepeoMeTpun. OyHKIUMU AHThE U UX

Pazpaborats
KOHCIEKT 3aHATHUS
Ha TEMY:
«30paHHbIe
HEeCTaHIAPTHbIC
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NPWIOKEHUs. 3aJayl Ha MaKCUMyM U MHUHUMyM. Pemienue 3anmau c
napameTpoM. Yuciio KOpHEW KBaJIpaTHOTO MHOTOWIEHAa B PELICHUU
3agad ¢ napamerpoM. CBOICTBa KOpHEH KBaJpaTHOTO MHOIOYICHA B
peleHnH 3a7ad ¢ HapamMeTpoM. B3ammHoe pacnosoxeHue KopHeil
KBaJJPaTHOI0 MHOTOYJIEHA U 33Ja4H C NapaMETPOM.

3aJ]a4H IIKOJIBHOTO
Kypca MaTeMaTUKU U
METOABI UX
peLeHHs.
HepasenctBa»

4. YueOHO-MeTOHYECKOE o0ecleYeHHe CaMOCTOATEIbHOH padoThl 00y4aloIuXxcst

Tewmsbl ni1a
CaMOCTOSTE
JIBHOTO
M3y4YeHUs

I/IsyqaeMLIe BOIIPOCHI

Koz-
BO
4acoB
(ouna
si/3a04
Hast)

Metoanue
CKOe
obecneyeH
ne

Dopmsbl
CaMOCTOSTEIIEHO
i paboThI

DopMbI
OTYETHOC
™

Jlokazarenb
CTBO
TOXIECTB U
HEPaBCHCTB
Ha
MHOXECTBE

1. JleiicTBUTENBHBIC YKCTIA U
NEHCTBUS HAaJl HUMU

2. Jloka3aTenbCTBO
TPUTOHOMETPUUYECKUX TOXKJIECTB.
3. Jloka3zaTenbCTBO HEPABEHCTB
4. JlokazaTeabCTBO
MOKAa3aTeIbHBIX U
Jgorapu(pMUYECKUX TOXKJIECTB

Pexomenn
PaGora c yemasi
JTUTEePaTypoil U | JIUTeparyp
CEThIO a.

Nurtepuer. Pecypcnl
Hurepner.

Pacuer
Hast
pabora,
3a4€THO
e
3a/1aHue

Pemenue
reomMeTpuye
CKHX 3a7a4
Ha
IIOCKOCTH

1. B3auMHoOe pacnosoxeHue
JUHEHHBIX puryp:

B3aMMHOE PacIOJIOKEHNE
Pa3JINYHBIX TOUYEK Ha MPSIMO,
B3aMMHOE PACIIOI0KEHNE TOUKH U
OTpE3Ka, JIeKAINX Ha OJTHON
IPsIMOiA,

B3aMMHOE PACIIOJI0KEHUE MPSIMOM
Y TOYKH BHE IIPSIMOI,

B3aMMHOE PACIIOJI0KEHUE MPSIMOM
U JIByX TOYEK BHE €€,

B3aMMHO€ PaCIION0KEHNE TOUYKU U
JIBYX B3aUMHO TMapajuieIbHbIX
HPSIMBIX.

2. B3anMHOeE pacroyiokeHne
IPSIMOJIMHEMHBIX (pUryp:
B3aMMHOE PacCIOJIOKEHNE
TPEYTOJIbHUKOB,

B3aMMHOE PacCIOJIOKEHNE
MHOTOYTOJIbHUKOB.

3. B3aumHoe pacronoxenue
OKPYHOCTEH. :

B3aMMHOE PacCIOJIOKEHNE
LEHTPOB OKPYKHOCTEMN
OTHOCHUTEJILHO 00111eH
KacaTeJbHOM,

PacrojoKeHUE LIEHTPOB
OKPY’KHOCTEH OTHOCUTEIBHO UX
00IIIel TOUKH KacaHus,
pacroioKEHUE LIEHTPOB
OKPY’KHOCTEH OTHOCHUTEIBHO

Pexomenn
Pa6ota c yemas
JTUTEpPaTypol U | TUTEpaTyp
CETBIO a.

HurepHer. Pecypcel
Nurtepuer.

Pacuer
Has
paborta,
3a4€THO
e
3aJIlaHnue




oO1met Xopasl,

pacmojoKeHUe IIEHTPOB
OKPY’KHOCTEH OTHOCHUTEIIBHO
XOpAbI 00IbIIEH OKPYKHOCTH
PaCIOJIOKEHUE TOUEK KaCaHUs
OKPY’KHOCTHU U TIPSIMOi
4.I'eoMeTpUIECKHE 3a/1a4U C
rnapamMmerpamu

5. OTHOLIEHHE OTPE3KOB.
OtHomenue miomanen. Meroa
IJIOIIAIEH.

6. Ucnonbs3oBanue
TPUTOHOMETPHUH TMPU PEIICHUN
3a/1a4 Ha BbluMciieHue. Meron
BEKTOPHOH alreOphl.
Hcnonp3oBanre KOOpAMHATHOTO
metona. ['eomerpuueckue
pELICHUS] HEr€OMETPUUYECKUX
3ajad4.

KommiexcH | 1. OCHOBHBIE TEOPEMBI
bI€ YMCJIa B | 3JIEMEHTAPHON MaTeMaTUKH 1 Pexomenn | Pacuer
pELIEHNN | KOMIUIEKCHBIE YHCIIa Pabora ¢ yemast Has
3a1a4y 2. PemieHre reoMeTpHIECKUX 5 JUTEepaTypoil U | nuTeparyp | pabdora,
9JIEMEHTapH | 3a/1a4 C IPUMEHEHUEM CETHIO a. 3a4E€THO

oi KOMILIEKCHOT'O YHCIIa HHutepHer. Pecypcer e
MaTEMaTHK WHtepHer. | 3amaHue

u

Pemenue | 1. Pemenue uppannoHaabHbIX,
YpaBHEHUH | MOKa3aTelbHbIX,
u TPUTOHOMETPUUECKUX YPAaBHEHUM Pexomenn | Pacuer
HEPABEHCTB, | C MapaMETPOM, CBOJSIIUXCS K Pa6ora c yemast Hast
COJIEpKal | KBaJPaTHBIM. 6 JIUTEpaTypoil u | aureparyp | padora,
X mapametp | 2. Pemenue npparmoHaibHbIX, CEThIO a. 3a4€THO
II0Ka3aTeNbHBIX, HurepHer. Pecypcel e
TPUTOHOMETPUUYECKUX HEPABEHCTB WnTepHer. | 3agaHue
C MapaMeTpoM, CBOJSALINXCS K
KBaIpaTHBIM.

Htoro 23

5. ®OHJ] OIEHOYHBIX CPEJICTB JJIsSI MPOBEJEHUS TEKYIIEN U
IMPOMEXYTOYHOM ATTECTAIIAM IO TUCIUTIJINHE
5.1. [lepeyeHb KOMIETEHIIMI ¢ YKa3aHHeM 3TanoB uxX (JOpMHUPOBAHUSA B Npollecce OCBOEHUS
o0pa3oBaTe/IbHON NPOrpPaMMbl

KOI[ U HAUMCHOBAHUEC KOMIICTCHII N

Oransl GOpMHPOBAHUS

IIK — 1. CnocobeH ocBauBaTh M MCIIOJIb30BAaTh
TEOPETUUECKHUE 3HAHUS U MPAKTHUECKUE YMEHUS
Y HaBBIKU B MPEIMETHON 00JIACTH MpU PEIICHUN
poheCCHOHATPHBIX 33/1a4.

1. PaGoTa Ha y4eOHBIX 3aHATHSIX.

2. CamocrosiTenbHas padboTa.

5.2. Onucanne nokasareJieil ¥ KpUTEPHEeB OLICHNBAHUSI KOMIIETEHIMI HA Pa3IMYHBIX 3TANAX HX
(opMupoOBaHus, ONMCAHUE KA OLICHNBAHUSA




OuennBa YpoBeHb
P Kpurepun | Hlkana
eMbIe cdop mupo- Oran .
Onwucanue moxka3zaTeneit OILICHUBAH | OLICHWB
KOMIIETE BaHHO dbopMupoBaHUs
usi aHus
HIMH CTH
I[IK - 1. | [Toporossrit 1. PaGoTta Ha 3naem: Pacuernas | Illkana
y4EeOHBIX — TpemojaBaeMblii TMpeaMeT B | paboTa | OLIGHUB
3aHATHUSIX. npezenax TpeOoBaHuH | 3ayeTHOE aHHS
2. ®denepabHBIX TOCYIAPCTBEHHBIX | 3aJlaHue | pacyeT
Camocrositen | 00pa30BaTEIbHBIX CTaHJapTOB HBIX
pHas padoTa. OCHOBHOTO M CpeJHero (TMOoIHOro) pabot
obmrero oOpa3oBaHMsI U OCHOBHOM [xana
0011e00pa3oBaTenbHOM OLICHUB
IIPOTPaMMBEI; aHUs
— TMpOrpaMMbl U Y4YEOHHKH TIO 3aueTH
NPEroIaBaeMOMy  IMPEIMETY; O oro
[IMPOKOM CHEKTpPE MPUIIOKEHUN 3aJlaHu
MaTEeMaTHKU u JTOCTYITHBIX s

o0yyaromuMcsi MaTeMaTHYeCKUX
AJIEMEHTOB 3THUX IIPUIOKEHUM.
Ymeem:

- CTPOUTH JJOTMYECKUC
paccyxaeHus (Hampumep,
peuieHue 3a/1a4M) B
MaTEMaTHYECKHUX " MHBIX
KOHTCKCTax, IIOHUMATh

paccyxaeHne 00yqaroImuxcs;

— pemarh 3aJayd 3JIEMEHTApHOU
MaTEMaTHKHd  COOTBETCTBYIOIIEH
CTYNIEHH OCHOBHOTO M CpPEIHETO
(momHOTO) O6IIEer0 0Opa3zoBaHUS,
3a1a49u MaAaTEMATHYCCKUX
OJIMMITHA]] ITKOJIbHUKOB;

— OOBSCHATH pEIIeHHEe 3aaad
AIIEMEHTapHOMN MaTeMaTHKU
COOTBETCTBYIOLIEH CTYIICHH
OCHOBHOTO H CpeaHero (TIOJHOro)
obmero oOpa3oBaHWs, 3aJayu
MaTeMaTHYECKHX

OJIMMITHAJ IIKOJIbHUKOB,

—  OpraHU30BBIBATH  pEIICHHUE
3a71a4 AJIEMEHTAPHOW MAaTeMaTUKHU
COOTBETCTBYIOLIEN CTyIIEHH
OCHOBHOTO M CpeaHero (TOJIHOro)
obmiero oOpa3oBaHus, 3adayuud
MaTEMATHYCCKUX oJimMIInazg
IIKOJILHUKOB.
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[IponBuHyTHII

1. PaGora Ha
y4eOHBIX
3aHATHUSIX.
2.

CamocrosiTen
pHas padora.

3naem:
— TIpemnofaBacMblii TMpEeAMET B
npejaenax TpeOoBaHUH

®denepanbHbIX TOCYIApCTBEHHBIX
00pa30BaTEIbHBIX CTaH/IapTOB
OCHOBHOTO M CpeaHero (TOJIHOro)
obmrero oOpa3oBaHMsI 1 OCHOBHOM
0011eo0pa3oBaTenbHOM
IIPOTPaMMBEI;

— TMpOrpaMMbl U Y4YEOHHKH TIO
NPEroIaBaeMOMy  IMPEAMETY; O
[IMPOKOM CHEKTpPE MNPUIIOKEHUN
MaTEeMaTHKU u JOCTYTTHBIX
00y4JaImuMcs MaTeMaTHUYeCKHX
AJIEMEHTOB 3THUX IIPUIOKEHUM.
Ymeem:

- CTPOUTH JJOTNYECKUC
paccyxaeHus (nampumep,
peuieHue 3a/1a4M) B
MaTEMaTHYECKHUX " MHBIX
KOHTCKCTax, IIOHUMAaTh

paccyxaeHue 00yqaroImuxcs;

— pemarb 3aJayd 3JIEMEHTAPHOU
MaTEMaTHKHd  COOTBETCTBYIOIIEH
CTYIICHH OCHOBHOTO M CpPEIHETO
(momHOTO) O6IIEer0 0Opa3zoBaHUS,
3a7a9mn MaTeMaTHIEeCKHIX
OJIMMITHA]] ITKOJIbHUKOB;

— OOBSCHATH pEIIeHHE 3aaad
JIIEMEHTapHOMN MaTeMaTHKU
COOTBETCTBYIOLIEH CTYIICHH
OCHOBHOTO M CpelHero (TIOJIHOro)
obmero oOpa3oBaHWs, 3aJayu
MaTeMaTHYECKHX

OJIMMITHA]] ITKOJIbHUKOB;

—  OpraHW30BBIBaTH  pEIICHHUE
3a/1a4 AJIEMEHTAPHOU MAaTeMaTUKHU
COOTBETCTBYIOLIEN CTyIIEHH
OCHOBHOTO M CpeaHero (TOJIHOro)
obmiero oOpa3oBaHus, 3aAaud
MaTeMaTHIEeCKHX OJTUMITHAT
IIKOJILHUKOB.

Braoeem (rasvikamu  u/unu
ONbIMOM OeSIMENbHOCU)!

— HABBIKOM JIOKQJIEHOTO
YOOPSAOYEHHUS] MaTeMaTH4YeCKOTro
MaTepuaga  JUIA  Pa3IMYHBIX
00pa3oBaTeNbHBIX IIENeH;

—  pa3IMYHBIMH TOAXOJAaMHU K

PEIICHHUIO
3aj1a4 IIKOJILHOTO Kypca
MaTEeMaTHKH, 3a1aq

PacuerHas
pabota
3aueTHoe
3aJjaHNe
[IpakTrue
cKas
MOJIFOTOBK
a

IIkama
OLICHHB
aHus
pacuer
HBIX
pabot
IIkama
OLICHUB
aHus
3a4eTH
oro
3aJlaHu
'
IMxana
OIICHHB
aHus
MIPaKTH
YeCcKou
MOATOT
OBKH
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MaATEMAaTUYCCKUX OJIMMITH A/
MIKOJBbHUKOB.

Ikajia oueHMBaAHUS NPAKTHYECKON MOATOTOBKH

Kpurepuu oneHuBanust Bajbl
BBICOKAsl aKTUBHOCTh Ha IIPAKTUYECKON NOJITOTOBKE 5
CpeJIHsIsl aKTUBHOCTh HA MPAKTUYECKOU MOATOTOBKE 2
HU3Kas aKTUBHOCTh Ha MPAKTUYECKOM NOJITOTOBKE 0

IIlkaj1a oueHNBaHUS PacyeTHOI padoThl

Kpurepuit basbr
Pemienne 1oru4eck BBICTPOSHO U TOYHO M3JI0KEHO, SICEH BECh XOJ] pacCyKICHUS 0,25
[IpencraBieHo penieHue 3a1a4 HECKOJIBKUMHU CITOC00aMu (€CITM 3TO BO3MOKHO) 0,25
OTBeT Ha KaXK/bli BONPOC (3a/1aHKE) 3aKaHYMBACTCS BBIBOJAOM 0,25
Odopmnenune coorBeTcTByeT oOpasmy. I[IpeactaBieHbl HEOOXOIUMBIE TaOIUIBI M 0,25
rpaduKu

[To pe3ynbraTtaM olleHUBaHUS 00YYAIOIIUNCA MOKET NOTY4YuTh 10 1 Oannia;
MaxkcuManbHas cymMma 0ajuioB, KOTOpPBIE OOyYaromuiicss MOXKET HaOpaTh IpH clade 3adeTa C
OILIEHKOM, cocTaBisgeT 10 50 0amios.
3aueTHast paboTa COCTOUT U3 2 TEOPETHUECKUX BOMPOCOB (110 25 0ATIIOB KaXKIbIiA).
Ixana oueHUBaHUS 32a4€THOTO 3aJaHUS

Kpurepuii onenuBanus bajubl

Ecnu cTtyneHT mpaBUIIbHO pelInil Bce 3a/laHusi U 000cHOBaN moiyudeHHble | 10 GamnoB
PE3yNIbTaThI

Ecnu cTyseHT mpaBHIBHO PELIMI BCE 3aJlaHHsi, HO HE cMor o0ocHoBatTh | 9-6 GaisioB
MIOJIYYEHHBIE PE3yJIbTaThl

Ecnmu crynent npaBunbHO pemrmit 60% - 80% Bceex 3amaHuil, HO He cMor | 5 6aylIoB
000CHOBATh MOJyUYEHHBIE PE3YJIbTaThl

Ecmu crynent mnpaBunmpHO pemmn 50% Bcex 3amaHuit m obocHoBau | 4 Ganmina
TIOJTy4YE€HHBIE PE3YJIbTAThI

Ecmu crynent npaBuibsHO permmn 50% Bcex 3aiaHuil 1 000cHOBaN He Bee | 3-2 Oama
MIOJTy4YEHHBIE PE3YNIbTaThI

Ecmu crynent mpaBuinbHO pemmn Mmenee 50% Bcex 3amaHmii M cMor | 1 Gamn
000CHOBATh NOTYYEHHBIE PE3YJIbTATHI

Ecmu crygent npaBunbHO permmn menee 50% Bcex 3amanuii U He cMmor | 0 GamioB
000CHOBATh NOTYYEHHBIC PE3YJIbTATHI

5.3. TunoBble KOHTPOJIbLHBIE 33/1aHNS WM HHbIE MATEPHAJIbI, HE00X0AUMBbIe /15l OLleHKH
3HAHMI, YMEeHHUIl, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapAKTEPHU3YIOIIHMX 3TANbI
(opmMupoBaHus KOMIEeTeHIIHII B Ipolecce 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbl

3agaHus 1J NPAKTHYECKOI MOAT0TOBKH
1. Paszpabortath cuctemy 3ajad o Teme: « ToXXIeCcTBeHHbIC MPe0Opa30OBaAHM
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2. Pa3pabotaTh KOHCHEKT 3aHATHS Ha Temy: «KoMOuHaTOopHBIE 3a1aui. MeTo MaTeMaTHIeCKOM
unaykuuu. [lepecranoBku. Coueranus. PazmenieHus»

3. Pazpabotarpb MeroaMueckue pekoMeHAauu 1o Teme: «OCHOBHBIE METOMBI PEHICHUS
TeOMETPHUECKUX 3a7a4 Ha BBIYUCIICHUE U I0KA3aTEIbCTBOY»

4. PaspabotaTh ABa KOMIUIEKTA 3aJa4 10 TeMe: «3aJaun Ha MCIOIh30BAaHIE KOMIUIEKCHBIX YHCE
B asire0pe, TeOMETPUI»

5. Pazpabotarh KOHCHEKT 3aHATUS Ha TeMmy: «/30paHHBIE HECTaHAAPTHBIE 3a/laydl IIKOJBHOTO
Kypca MaT€MaTHKHU U METO/IbI UX pemieHus. HepaBeHcTBay

IIpuMepHBbIe BONIPOCHI K IK3aMeHY (IIPOBOAMTCH B YCTHOM dopMme).

1. OxapakrepusyiTe IpueMbl pa3aoKEeHUsI MHOTOWICHOB Ha HETIPUBOAUMbIE MHOKHUTEIH.

2. Jlokaxxute cBOMCTBA apu(PMETHUECKUX KOPHEH.

3. Oxapakrepu3yidTe OCOOCHHOCTH TIpH  BBIIIOJHEHWW  MPEOOpA30BaHUN  HMPPAIOHAIBHBIX
BBIPAXKCHUM.

4. JlokaxuTe CBOMCTBA CTETICHEH IEWCTBUTEIILHOTO YHUCIIa.

5. Jlokaxxute CBOMCTBA YMCIIOBBIX JIOTapH(PMOB.

6. BBIBOI TPUTOHOMETPHUYECKUX (POPMYJIT OCHOBHBIX TPYIIII.

7. BplBO1 ~ TPUTOHOMETPUYECKUX (OpPMYJ OCHOBHBIX TIpYMNI, CBA3aHHBIX C OOpaTHBIMHU
TPUTOHOMETPUYECKUMU QYHKIUSMHU.

8. Cpennue BennuuHbl. Kitlaccuueckue HepaBeHCTBA.

9. IlpumeHeHne anredpandeckoro METoa MpPU PEHICHWH TeOMETPUYECKHX 3a]ad Ha BBIYUCICHHE U
J0Ka3arenbeTBo. [Ipumep.

10. IlpuMeHeHHE BEKTOPHOTO METOJA IPH PEUNICHHH TEeOMETPHUYECKHX 337ad Ha BBIYMCICHHE U
J0Ka3arenbeTBo. [Ipumep.

11. [IpumeHeHHEe KOOPAMHATHOIO METOJA MPHU PEUICHHMH €OMETPUUECKHUX 33aJay Ha BBIYMCIIECHUE U
J0Ka3arenbeTBo. [Ipumep.

12. TlpumeHeHHEe MeETOAa BCIOMOTATENBHBIX (UIYp TPU PEHICHHH TEeOMETPHYECKHX 3a7ad Ha
BBIYUCIICHUE U J10Ka3aTenbCTBO. [Ipumep.

13. OxapakrepusyiTe MPHEMbI Pa3JI0KEHUSI MHOTOWICHOB Ha HETIPUBOIUMbBIE MHOXKUTEIH.

14.  JloxaxxuTe cBOMCTBa apu(hMETHUECKUX KOPHEH.

15. OxapakTepu3yiiTe OCOOCHHOCTH TIpH BBIIOJHEHUU MpeoOpa3oBaHUil HUPpPaLMOHAIBHBIX
BBIPaKCHUM.

16. JIOKa)KHTE CBOMCTBA CTETIEHEH AEHCTBUTEIHLHOIO YHCIA.

17.  JloxaxxuTe CBOMCTBA YHMCIOBBIX JIOTapU(PMOB.

18.  B®IBOA TPUTOHOMETPHYECKHX (OPMYIT OCHOBHBIX I'PYTIIL.

19. BmiBOg TpUrOHOMETPUYECKHX (OPMYJT OCHOBHBIX TpYMI, CBS3aHHBIX C OOpaTHBIMH
TPUTOHOMETPUICCKIUMH (QYHKIIHSIMHU.

20.  Cpennue BenuuuHbl. Kitaccuueckue HepaBeHCTBA.

21. Anrebpanueckass (gopmMa KOMIUIEKCHOro uucia. [IpaBuia BBIMONHEHUS J€HCTBUHA  HaJ
KOMIUIEKCHBIMHU YHCJIaMU B anredpandeckoil popme.

22.  T'eomerpuueckass HHTEPIIPETAIUS KOMIUIEKCHBIX YHCEIL.

23. Tpuronomerpuueckass gopMa KOMIUIEKCHOTO uucia. [IpaBuia BBITTOJHEHHS JEHCTBUNM HaN
KOMIUIEKCHBIMU YHCIIAMU B TPUTOHOMETpPUYECKOi hopme.

24.  Tloka3zatenbHas (hopMa KOMIUIEKCHOTO YHCIIA.

25. OCHOBBI METO/1a KOMILJIEKCHBIX YHUCEIL.

26.  Meroa MaTeMaTH4eCKO MHAYKLIMHU B PEIICHUH 3a/1a4.

27. @Oyukuuu AuThe. [Ipumeps! penienus 3aaay.

28. Hcnonb3oBaHne CBOMCTB KOPHEW KBAJIPATHOIO MHOTOYJIEHA B PEIICHUH 33/1a4 C TApaMETPOM.
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29.

[Ipumenenue anreOpanueckoro MeTojAa MpU PEIIeHWH FeOMETPUYECKHUX 3a/lad Ha BBIUHCICHHE U
JIoKa3aTenbCeTBO. [Ipumep.

30. IIlpuMeHeHue BEKTOPHOTO METOJa MpPH PEHICHHMH TeOMETPUYECKHX 3a/ad Ha BBIYUCICHHUE U
noka3aTtenbeTBo. [Ipumep.
31. IlpuMeHeHue KOOPAMHATHOTO METOJAa MPH PENICHHH TeOMETPUYECKHX 3a/lad Ha BBIYUCIICHUE U
JloKa3arenbeTBo. [Ipumep.
32. [IpuMeHeHre MeTo/a BCIIOMOTATENBHBIX (UTYp TPH PEHICHHH T€OMETPUYECKHX 3aJad Ha
BBIUMCIICHUE U Jl0Ka3aTesnbcTBO. [Ipumep.
33. AnreOpanueckast Qopma KOMIUIEeKCHOTO uucna. I[IpaBuia BbIMOJIHEHHs] JEHCTBUM  HaJ
KOMIUIEKCHBIMU YHCIIaMU B ajirebpandeckoid opme.
34. T'eomeTpuieckasi HHTEPIpPETAIUs KOMIUIEKCHBIX YHCEIL.
35. Tpuronomerpuueckass (opma KOMIUIEKCHOTO uucia. [IpaBuima BBIONHEHUS NEUCTBUH HaJ
KOMIUIEKCHBIMHU YMCJIaMU B TPUTOHOMETPHUYECKON (hopMme.
36. [TokazaTenpHast popMa KOMIIEKCHOTO YHCIIA.
37. OCHOBBI METO/Aa KOMIUJIEKCHBIX YHCE.
38. MeTtoa MaTeMaTHYeCKOW MHIYKIIMA B PEIICHUU 3a/1a4.
39. Oynknuu AHTbe. [Ipumeps! pereHus 3aaad.
40. cnonp3oBaHuE CBOWCTB KOPHEH KBaAPaTHOTO MHOTOWICHA B PEIICHUH 3a/1a4 C [TapaMeTPOM.
IIpumepHbIe 3a4eTHBIE 3a1aHUS
Ne 3ananue
1. Brruucaute X
0,1(6)+0,(3)
0,3 +116) * -0
2. : as 2
VYnpocrture BBIpa)KeHI/ICZaLagb‘L: 1-— 23\/E — as.
a3+2%/ab+4bz a
3. CKOJIBKO 1eJIbIX 3HaYEHUH N, IPpU KOTOPBIX YUCIA M = % OyIyT HaTypaJbHBIMH?
4. Ileny ToBapa cHU3MIN Ha 6%, 3aTEM HOBYIO 1IeHy cHU3MIM ee Ha 10% u, HakoHel,
rocJie epecyera Mpou3Belld CHIDKEHUE ellle Ha 4eTBepTh. Ha CKoIbKOo Mpo1eHTOB
BCET0 CHU3UJIM NIEPBOHAYAIBHYIO LIEHY TOoBapa?
5. Haiinure 10935, eciu logs2=a, logs5=h.
6. | Beruuciute cymmy 491710972 4 5-logs4
7. logplogpa
YrpocTuth BelpakeHne a  °9p¢
3
8. Beruucante [a_%b(ab_z)_%(a_l)_g] npu a = g ,b = 3—\}5
9. 6 6
Brraucnure /(5 — @) —+/30.
10.
YrpocTure BeIpaXeHUE \/8 +2v/10 + 2V5 + JB —2/10+2V5
11. V3-2v2  V3+2v2
Berunciure -
Ji7-12v2 1741242
12. | Cymma kopaeii ypasuenus 2Vx2 — 2x + 4 —Vx2 — 2x + 9 = 1pasna
13. | CymMMa HauMEHBIIIETO ¥ HAMOOIBIIETO KOPHEH YpaBHEHUS
V2x+2-vV2x+1-3V2x + 10— 6v2x + 1 = 2V2x + 1 — 8
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14. o 3—-x 2+x
Yemy paBHA cCymMMa KOpHEH ypaBHEHHUS \g + 3 \g =4

15. | IIpu kakux 3HaueHusx a u b maorounen x* — 3x3 + ax + b genurca va x? + 3x + 4?

16. | Ipoussenenue KopHeii ypaBHeHus x> — 9x2 + 26x — 24 = 0 paBHO?

17. | PemenueM HepaBeHcTBa X* — 2x? — 63 < 0 sBJIseTCS IPOMEKYTOK?

18. | Ilpu kakoM 3HaueHMHU napameTpa o ypaBHenue ( 0-1) X242 (o +1)X+ o +4=0 numeer
€IMHCTBEHHBIM WM KPaTHBIM KOPEeHb?

19. | Vpasrenue 2 X>+mx?+nx+12=0 umeer kopuu X1=1, X2=-2. TpeTHii KOPEHb YpaBHEHUS
paBeH

20. | Ilpu xakoM 3HAYCHHH MapamMeTpa o BEpIIMHA MapadoITbl
y = (x — 3a)? — a® + 6a + 16 nexuT Ha OTPULIATETLHON HOIyOCcH abcuucc?

21. | Ipoussenenue kopueii ypasuenus (x2 — 5x + 7)? — (x — 2)(x — 3) = 3 paBHo?

22. | B apupmermueckoii nporpeccuu 20 wieHoB. CyMMa 4JICHOB, CTOSIIIUX HAa YETHBIX
MecTax, paBHa 250, a cymma 4JIEHOB, CTOSIIIIMX HA HEYETHBIX MecTax, paBHa 220.
Haiinure nBa cpeiHUX wieHa TPOrpecCuu

23. | Cymma usieHOB O€CKOHEUHO yObIBaoIIeii reOMeTpu4ecKoil mporpeccuu paBHa 56, a
CyMMa KBaJIpaToOB €€ WieHOB paBHa 448. HalinuTe nepBblil WieH U 3HaMeHaTellb
IIPOIPECCUMU.

24. | Crina 3 cepeGpa 1 MeIM MMeeT Maccy 2 Kr, PHHUeM Macca cepedpa CoCTaBIsIeT 14; %
macchbl Meau. CKolbKo cepebpa B JaHHOM ciiiaBe?

25. | MOTOUMKIIMCT OCTAHOBWJICS IS 3alpaBKu roproyumM Ha 12 munyT. [Tocie atoro,

YBEJIMUYUB CKOPOCTh IBUJKEHUS Ha 15 KWIOMETPOB B 4ac, OH HaBEPCTAJl IOTEPSIHHOE
BpeMs Ha paccTosiHuu 60 kunoMeTpoB. C Kakol CKOPOCTBIO OH JBUTAJICS TOCTIE
OCTaHOBKH?

IIpumepsl 3agaHuil pacueTHBIX padoT
ToxnecTBeHHBIE IPe0OPa30BAHUSA

VIpOCTHTE BBIPAKEHHS: 11 (a + ﬂ) : (a_b _ a)  az+b?
[x—1|+|x]+x ' a-b a+b "az-p2
3x?—4x+1 5in20°sin40°sin60°sin80°
3 oatovaZ_1 " 5in10°sin30°sin50°sin70°
2. ———————
(\/thﬁﬂ)% 13. sin32acos6a + cos32asinba
3 ab(xz+y2)+xy(a2+b2))((ax+by)2—4—abxy) PeH_H/ITe ypaBHeHI/ISI:
' 2 2 2 2
Z ;b(x +y )J:XY(a +b?) 14. 2log3x = logsx * logs (\/(Zx +1) -
X“+X—2VX+6 =
4 e L7 1)
5 0052(2a—90°)+ctg2(90°+2a)+1 15. (1 + lng 4__") * lgx — lglg103 -1
T sin2(2a—270°)+tg2(270°+2a)+1 10 g
16. (x2—1—-x)*"1=1
6. sin? (9—” + a) — sin? (= — q) 2
' 8 8 17. |x = 3|71 = (x — 3)?
7. % Pemure HepaBeHCTBA:
x%—|x|-12
8. J(1—tg22a)(ctg?2a —1) 18 —F—=2
A 19. x3 -1 >1—x
9. %(1—23 2>—a§. 20 log1M<
a3+23/ab+4b2 a SO xezl4a2 T
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"a~l4p-1

-1

a~?+b~2 (a2+b2)
ab

10.

11.

12.

13.

14.

15.

16.
17.

18.

IIpumepsnl 3agaHuil pacyeTHBIX padoT
KomOunaTopHble 3axayu. MeTox MmaTeMaTH4eCKOM MHIYKIIUM.
Jlokasatk, 4TO IpH JIFOOOM HATYPaIbHOM N YKCIIO an JAEIUTCA Ha b.
a,=2n®+3n’+7n,b=6
Jloka3aTb paBeHCTBO
n(n+1)(2n+1)

124224+ +n*= >

Jloka3zath METOIOM MaTEMaTUYECKON MHAYKIUU:
2p+n)(n+1)
2
Komanna nexoropoit DBM 3anuceiBacTcs B BUAE HAOOpa M3 BOCBMHU LU(POBBIX 3HAKOB —

ptp+D+@P+2)+-+(+n)=

HyJnel u enuaui. KakoBo MakcuMallbHOE KOJIMYECTBO PA3IMYHBIX KOMAH[?

B pasnoxennn (1 + x)" uerBepthiii wieH paBeHn 0,96. Haiitu 3HaueHus X ¥ N, €CIU CymMMa
OMHOMHAIBHBIX KO3 duireHToB paBHa 1024,

IIpu Kakux 3HaYEHUAX X M Y BO3MOKHO paBeHCTBO: Cj: €7, AY = 1:3: 24.

JlokaxuTte ToxkaecTBa: CKCM K = ¢k cm

Cymma OGMHOMHANIBHBIX KO3((UIIMEHTOB pasioxeHus (2nx + ?1)(2)3“ paBHa 64. Onpenenutsb

claraemMoe, He cojepkariee X.

IIpy KakuX 3HAYEHUAX X dYeTBeproe ciaraemoe pasnoxkenus (5+ 2x)1® Gonbme aByx
COCEJTHUX C HUM CllaraeéMbIX?

CKOJIBbKO pa3IUYHbIX 3BYKOCOUETAaHUI MOXKHO B3ATh Ha JECSTH BHIOPAHHBIX KJIABHILAX POSIIS,
€CJIM KaXKJJ0€ 3BYKOCOUETaHHE MOXKET CO/IePKATh OT TPeX J0 JAECSITH 3BYKOB?

B Baze crosaT 10 kpacHBIX U 5 po30BBIX IBO3AUK. CKOJIBKUMHU CIIOCOOAMU MOYKHO BBIOpaTh U3
Ba3bl 5 'BO3AUK OJHOTO IBeTa?

CKOJBKO PA3JIMYHBIX CBETALIMXCS KOJEL MOXHO CJIIENaTh, PAclojOXKUB MO OKpyXHOCTH 10
Pa3HOLBETHBIX JIAaMIOYEK (KOJIbI[a CUMUTAIOTCS OJUHAKOBBIMU TPH OJIMHAKOBOM MOpPSAKE
CJIEIOBAHMUS IIBETOB)?

Ha xnmwxHo# nonke nomemaercst 30 TomoB. CKOJIBKUMHU CIIOCOOAMHU UX MOYKHO PacCTaBUTh,
YTOOBI TP STOM IMEPBBIA U BTOPOU TOMa HE CTOSUIU PSIIOM.

B doprenbsHHOM Kpyskke 3aHMMaroTcs 10 yenoBek, B Kpy»KKe XyJ0’KeCTBEHHOTo cjioBa — 15, B
BOKAJIbHOM KpyXke — 12, B dorokpyxke — 20 demoBek. CKOJBKHMH CIOCOOAMH MOKHO
COCTaBUTb OpUTaIy U3 YETHIPEX YTEIOB, TPEX MHUAHKUCTOB, MATH MEBLIOB U 0HOTO (hoTorpada.
Bocemb aBTOpOB JOJKHBI HamucaTh KHUTY M3 IIeCTHaAUaTH riaB. CKOJBKUMH CIOCOOaMH
BO3MOXKHO pacIpelelIeHne MaTepualla MEeKIy aBTOpaMH, €ClIM 2 4eJ0BEKa HalUUIyT MO0 TpU

[JIaBBl, YETHIPE — 110 JBE, a JIBa — [10 OJTHOM TJIaB€ KHUTH?
Ch+2C%+3C3+---+nCh
n
ABTOMOOWIIBHAST MacTepckas uMeeT s Okpacku 10 OCHOBHBIX 1BETOB. CKOJIBKUMHU

JlokasaTh, 4TO =201

croco0amMu MOKHO OKPAaCUTh aBTOMOOMIIb, €CJIM CMEIIUBATh OT 3 10 7 OCHOBHBIX LIBETOB?
JIBeHaa1IaTH yYEHHKaAM BbIJaHbl /IBa BapHaHTa KOHTPOJIbHON paboThl. CKOJIBKUMHU crioco0aMu
MO’KHO MOC3JIMUTh YYEHHUKOB B J[Ba psJia MO 6 4YelIOBEK, YTOOBl y CHIALIMX PsIOM HE OBLIO
OJIMHAKOBBIX BAPHAHTOB, a Y CUASAIIUX IPYT 32 IPYroM ObLI OJUH U TOT K€ BapUaHT?
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19. CkoapKO CyIIECTBYET BapUAHTOB PACIIONOKEHHUS IIECTH TOCTEH 3a KPYIJIBIM IIECTUMECTHBIM
cTojioMm?

5.4. MeToanueckne MaTepuabl, ONpenessiiOlde MPoOUeIyPbl OLEeHUBAHUS 3HAHWN, YMEHWI,
HABBIKOB M (WIH) ONbITA [JAeATEeJbHOCTH, XAaPaKTepU3YKOUIUX IJTanbl (OPMHPOBAHUA
KOMIIEeTeHIIMH

WroroBast oreHka 3HAaHWUW, YMEHHH, CIIOCOOOB JEATEIBLHOCTH CTYACHTOB 10 H3y4aeMoOu

mucouiuinie cocrasisier 100 6amnos

MaxkcuMaabHOE KOJMYECTBO OaJIOB, KOTOPOE MOXHO HaOpaTh 3a TEKyIIUHA KOHTpoJb, — 70
0asioB.

3a BBINOJIHEHUE PacYeTHOM paboThl 0OyyaroLiics MoXKeT HabpaTh MakcuManbHO 40 6aoB.

3a BBINIOJIHEHUE 3aYE€THOTO 33JaHUsI 00yJaromuiics MoXkeT HabpaTh MakcuManbHo 30 6asioB.

MaxkcuMaibHas cymma 0alljioB, KOTOPbIE 00YYaIONIMiCs MOKET Ha0paTh IpH ciadye dK3aMeHa,
cocrapnsier 30 6amios.

Jlist cnaum sK3aMeHa HeoOXOIMMO BBIMIOTHHUTH BCE 3aJaHUS TEKYIIETO0 KOHTPOJS. 3HAYUMBIM
MOMEHTOM SIBJISIETCSI ITOKa3aTeb U3yUeHHUsl MaTepuaa JeKIUi U BHIIOJHEHUE 3a/laHui B YKa3aHHbIE
cpoku. Ha sKk3aMeH C OLIEHKOI BBIHOCHUTCSI MaTepHuall, U3jaraéMblid B JICKIUAX U paCCMaTPUBAEMbIN HA
MPAKTUYECKHUX 3aHATHUSAX.

IlIxana oneHUBAHMS OTBETOB CTYACHTOB HA 3K3aME€HE

KonunuectBo Kpurepuu ouennBanus
OasoB
26-30 Ecii cTyaeHT cBOOOAHO OPHUEHTHPYETCS B TEOPETHYCCKOM MaTepHalie,

3HaeT (OPMYIHPOBKH OCHOBHBIX OIpPEICIICHUH, TEOPEM W CBOWCTB, YMEET
MPUMEHSTH TEOPETUIECKUE CBEJICHHS ISl PEIICHUS TUTTOBBIX 33124

15-25 Eciu  cTyneHT  HeZOCTaTOYHO  CBOOOJHO  OpPUEHTHpPYETCS B
TEOPETUYECKOM MaTepHale, ommbaercs npu (HOpMyITUpPOBAHHHM OCHOBHBIX
OTIpefieNieHnuH, TEOPEM U CBOICTB, YMEET MPUMEHSITh TE€OPETUUECKUE
CBEJIEHUS JUIsl PElICHHs] TUIOBBIX 33734 (B 3aBUCHUMOCTH OT KOJIMYECTBAa U
CTENEeHN UMEIOUINXCS OMIMOOK U HEJJOYETOB).

8-14 Ecnu cTyleHT mioXo OpHeHTHPYETCS B TEOPETUUYECKOM MaTepuaie, He
3HAaeT HEKOTOpble (OPMYIUPOBKH OCHOBHBIX OINPEACICHUN, TEOpeM H
CBOMCTB, y CTyJIeHTa BO3HUKAIOT TMpOOJEeMbl TMpH  NPUMEHEHHUH
TEOPETUYECKUX CBEJICHHUH JUIS PEIIeHHs] TUMIOBBIX 3a7ad (B 3aBUCHMOCTH OT
KOJIMYECTBA M CTETICHU UMEIOIITUXCS OIIMOOK U HEJIOUETOB).

0-7 Ecnu cTyieHT He OpHEeHTHPYETCSl B TEOPETUIECKOM MaTepHalie, He 3HaeT
OOJBITMHCTBO (POPMYITHMPOBOK OCHOBHBIX ONPEICIICHHIA, TEOPEM M CBOHCTB H
HE YMEET MPUMEHSATh TEOPETHUECKUE CBEICHHS ISl PELICHHUS THUITOBBIX 3a/1a4
(B 3aBHCHMOCTH OT KOJIMYECTBA M CTETICHN UMEIOIIUXCS OLTHOOK H
HEJI0YETOB).

Hroropas mkaja oneHuBaHUA pPe3yJbTaTOB OCBOCHUS NUCHUITJIMHBI

HToroBast oreHka mo JUCHUIUIMHE (POpMHUpYETCS W3 CyMMBI OaioB MO pe3ysibTaTam
TEKYIIEro KOHTPOJS M IMPOMEXKYTOYHOH aTTECTAllid M BBHICTAaBISETCS B COOTBETCTBHUU C
IIPUBEICHHON HIKE TaOIuIeil.

OneHKa o NATH0AIILHONA cHCTEME O1neHKAa Mo cTo0AJILHOM cucTeMe
5 OTJINYHO 81-100
4 XOPOIIO 61-80
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3 YJIOBJICTBOPUTEIIHEHO 41-60

2 HEYJIOBJICTBOPUTEIHHO 0-40

6.

YYEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUIIJINHbI

6.1. OcHoBHAas JUTEpaTypa

1.
H.
32

Bboromosios, H. B. TlpakTrueckue 3aHATHS 110 MaTEMATHKE B 2 4. : yueOHOE mocooue s By30B /
B. BoromoioB. — 11-e u3j., nepepad. u gon. — Mocksa : M3gatensctBo Opaiit, 2023. —
6 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-06894-8. — TekcT : 251eKTpOHHBIH //

Oo6pazoBarenpHas miatdgopma FOpaiir [caiir]. — URL:

Yacts 1: https://urait.ru/bcode/512666 (nata obpamenus: 20.01.2025).
Yacts 2 : https://urait.ru/bcode/512667 (nata oopamenus: 20.01.2025).
6.2. lonotHUTEILHAS JIUTEPATypPa

1.

2.

3.

8.

9.

10
11

12.

13.

14.

15.

16.

17.

AnexcannpoB A.Jl. 'eomerpust: yue6.mocodue st By3os / A. /1. Anexcanapos, H. FO. Heuseraes. -
M. : Hayka, 1990. - 672c. — TekcT: HENOCPEACTBEHHbIM.

AranacsiH, JI.C. T'eomerpust: yueb.mocobme s By3oB B 2-x 4. 4.2 / JI. C. Aranacsu, B. T.
baszbuies. - 2-e u3a.,crepeotun. - M. : KHopyc, 2015. - 424c¢. — TekcT: HEMOCPEACTBEHHBIH.

AranacsiH, JI.C. T'eomerpusi: yue6.mocobue ans By3oB B 2-x 4. 4.1 / JI. C. AranacsH, B. T.
baszbuies. - 2-e u3a.,crepeotu. - M. : Knopyc, 2015. - 400c. — TekcT: HEMOCPEACTBEHHBIH.

. baxBanos C.B. OcHoBaHMS reOMETPHH: aKCHOMAT.H3JIOKECHHE TeoMeTpun EBkima : yde6.mocodue

mist By3oB / C. B. baxsamos, B. Il. MBanunkas. - M. :Beicurmk., 1972. - 280c. — Tekcr:
HEINOCPEACTBEHHBIM.

. boromonos H.B. TlpakTtuueckue 3aHATHA [0 MaTeMaTuke: yuel.mocobue i By30B. - 11-e uzn. -

M. : FOpaiir, 2012. - 495¢c. — TekcT: HeOCPEACTBEHHBII.

. Erepe B.K. Meroauka nocrtpoenus rpadgukoB ¢pyHkuuii [Dmektponnsiii pecype]| /B.K. Erepes,

b.A. Panynckuit, . A.Tanbckuit. - M.: Beicurmk., 1970. — 152 c.- Pexum pocryna:
http://www.alleng.ru/d/math/math280.htm

. 3aBano C.T Dnemenrapnas anredpa [Tekct]: yueb. mocobue ais By3oB. - M.: [Ipocsemienue,1964.-

302c.

3amaun Mo MaTematuke: YpaBHeHHs M HepaBeHcTBa. CrpaBouyHoe nmocoOue / Baswiio B.B.,pen. -
M. : Hayka, 1987. - 240c. — TekcT: HemOCpEACTBEHHBIN.

Kucenes A.Il. I'eomerpusi: yueOHMK : mmanumerpus; crepeomerpust / A. II. Kucenes. - M. :
®uzmarint, 2004. - 328c. — TekcT: HeMOCPEACTBEHHBII.

. Kucenes A.Il. Anre6pa[Tekcr]. - M.: ®usmarnut, 2010. -248c..

. Knelin ®@. DnemeHtapHas MaTeMaTHKa: ¢ TOYKHM 3pEeHMs BBICHIEH : jekuuu. T.1. apudmeruka,
anreOpa, ananus / @. Kueitn. - 4-e uzn. - M. : Hayka, 1987. - 432¢. — TekcT: HemocpeCTBEHHBIH.
Kneitn, ®@. DnemeHTapHas MaTeMaTHKa: C TOUKHM 3pEHUS BBICIIEH : JeKuuu. 4.2. reomeTpus / O.
Kneiin. - 2-e u3za. - M. : Hayka, 1987. - 416¢. — TekcT: HenmocpeACTBEHHBIN.

Hosocenos, C.1. Cnenmanbhplii Kypc snemeHTapHon anreopsl [Tekct]. 6-e mu3a. - M.: Bricmias
mKkoja,1962.-564c.

[Toranoe M.K. Anre0pa, TpuroHoMeTpus U dJE€MEHTapHble (QYHKIUH [DIEKTPOHHBIA pecypc:
yuae6.nmocobue nns By3oB / M. K. Iloranos, B. B. Anekcannpos, I1. U. [lacuuenko. - M. :Unekca,
2015. - 680c. — Pexum moctyma: http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-
algebra-trigonometriya-i-e

CoseptkoB, II. M. CnpaBoyHHK MO 3JeMEHTapHON MmaTemaruke : ydeOHoe mocobue / II. U.
CoBepTkoB. — 2-€ u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 404 c. — ISBN 978-5-8114-
4132-7. — Tekct : anexTpoHHbl // Jlanb : smekTpoHHO-OMOIMoOTeuHas cuctema. — URL:
https://e.lanbook.com/book/206390 (mata oOpamenus: 06.06.2023). — Pexum noctyma: yis
aBTOPH3. MOJIb30BATEIICH.

@ense O.W. Dnementapnas reomerpus [Tekct]: yde6.mocodbue mns By3oB. -M.: MI'OVY,2010.-
112c.

MaxmetictepA.X. Iloctpoenue rpadukoB ¢GyHKUMN 37MeMeHTapHbIMH criocobamu [Tekcr] -3-e
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https://urait.ru/bcode/512666
https://urait.ru/bcode/512667
http://www.alleng.ru/d/math/math280.htm
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-i-e
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-i-e
https://e.lanbook.com/book/206390

u3a. -M.: Bukropus [1mroc,2011.-184c.

18. Iknsapckuii J[.O. T'eomerpus: miuaHumeTpus : u30p.3agaHus U teopemsl aiem.mareMm. / JI. O.
[Mxmspekuit, H. H. Yenmos, . M. Armom. - M. :@usmarautr, 2000. - 336¢c. — TekcT:
HEINOCPEICTBEHHBIN.

19. Iknsapekmid, . O. M30panHbIE 337a4Ml M TEOPEMBI DIIEMEHTApPHON MaTeMaTHKH. | eomerpus
(crepeomerpust): Yuebnoe nocobue / knapekuit 1.0., Yennos H.H., SArnom U.M., - 3-e u3n. -
Mocksa : DUSMATIINUT, 2015. - 256 c.: ISBN 978-5-9221-1623-7. - TekCT : 3JIEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/854396 (mata o6pamenus: 20.01.2025). — Pexum
JOCTyTa: 10 TOIUCKE.

6.3. Pecypchl nHGOPMAIITHOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTn « UHTEepHET»

1. OOpa3oBareNbHbIN CTYACHUCCKHUI TopTalt [ DIeKTpoHHbBIN pecypc]. -http://area’.ru/

2. Mecro 3HaHU# B ceTu [DNeKTpOHHBIH pecypc]. -Www.y10K.ru

3. DnektpoHHbIe KHUTH [DeKTpoHHBIN pecypc]. -https://eknigi.org/estestvennye nauki/148213-
kurs-yelementarnoj-geometrii.html

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JTUCHUIIJIMHBI

1. MCTOI[I/ILICCKI/IC PEKOMEHAAMH 110 ITOATOTOBKE K IIPAKTUYCCKHUM 3aHATHAM.
2. MCTOJII/I‘-IGCKI/IG PEKOMCHAAIWH IO OpraHu3annuu CaMOCTOSITCILHOMI pa60TI)I 110 JUCIHHUITJIMHAaM.

8. THO®OPMAIIMOHHBIE TEXHOJIOI'A IJ1sd OCYIIECTBJIEHUA
OBPA30OBATEJIBHOTI'O ITPOLECCA 11O IUCHUIIVIMHE
JInneH3noHHOe MpPOorpaMMHoOe o0ecreyeHune:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

NHpopmManMOHHBbIE CIPABOYHbIEC CUCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynprantlInroc»

[Ipodeccronanbubie 60a3bl TaHHBIX
fgosvo.ru — ITopran PerepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTENLHEIX CTAHIAPTOB BLICIIErO
o0Opa3oBaHUs
pravo.gov.ru - OdbunuansHel HHTEPHET-IIOPTAN IIPAaBOBOI HHGOPMAIINHU
www.edu.ru — ®enepanbhblii nopran Poccuiickoe oOpazoBanue

CB00OOIHO pacmpocTpaHsieMoe MporpaMMHOe OOecrieueHHe, B TOM YHCIIE€ OTEUYECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (st BOCIIpOU3BeACHUS DIEKTPOHHBIX Y4eOHBIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIJINHBI

MaTepI/IaHBHO-TeXHquCKoe 06ecnequMe AUCHUITJIMHBI BKJIFOUACT B Ce65{:

- y4yeOHBIE ayJAUTOPUM JJISI MPOBEACHUS Y4YEOHBIX 3aHATH, OCHALICHHbIE O00OpPYJOBaHUEM U
TEXHUYCCKUMH CPEACTBAMU OOYy4YCHHUS: y4eOHOU MeOeNblo, JOCKOH, JIEMOHCTPAIMOHHBIM
000pyI0BaHNEM, IEPCOHATLHBIMHA KOMITBIOTEPAMHU, IPOSKTOPOM;

- TIOMEIICHUS MJIs CaMOCTOSITEIHbHOW palbOThl, OCHAIICHHBIE KOMMBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO TOJIKIIOUEHHEM K ceth «VHTepHeT» U o0ecmedeHueM JOCTyNma K JJIEKTPOHHOU
nH(pOopMaMOHHO-00pa30BaTEILHOM Cpe/ie.
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