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1. IJIAHUPYEMBIE PE3YJIBTATHBI OB YUEHUSI
1.1. Hean u 3apaum AUCHUILIHHBI

Heab ocBoeHust AMCUUIIMHBI «[[paKTUKyM penieHus] MAaTEMaTHIECKHIX 33719
— co3JaTh MaTeMaTHYEeCKyr0 0a3y METOIWYECKOW MOATOTOBKH OYIYIIETO YYUTENIsl MaTeMaTUKH
cpenHelt 001eo0pa3oBaTEILHOMN IIKOJIBL;
— OBJIaJIETh BCEMH OCHOBHBIMU MOHATUSAMH U (PaKTaMU TUCIUTIIINHBI,
— TOJIyYUTh TMPEACTABICHUE O THOCEOJOTUYCCKUX KOPHAX MAaTEMaTHYCCKHX IMOHSATHH MIKOJIBHOTO
Kypca cpellHel 00111eo0pa3oBaTeIbHOM IIKOJIbI;

3aJa4un:
— OCYIIECTBJISITHh B3aUMOCBSI3b METOJIMYECKOW TOJIOTOBKH CTYACHTAa - MaTeMaThKa C TeM, 4TO
HE0OXO0IMMO €My 3HaTh, KaK OyAyIIeMY YUUTEII0 MATEMAaTUKU CPETHEH IIKOJIBL;
—CHCTEMaTU3UPOBATh U YTIYOJIATh 3HAHUS CTYJICHTA B MPEIMETHOM 00J1acTH.

1.2. Ilnanupyemble pe3yJabTaThl 00y4eHHsI

B pesynbpTare ocBOEHHs NAaHHOW AMCHUIUIMHBI y 0Oydarommxcs (GOpMHUPYIOTCA CIEIYIOIINe
KOMITETCHIINH:
[IK-1. CnocobeH ocBauBaTh M MCHOJIb30BaThb TEOPETUUYECKUE 3HAHUS M INPAKTUYECKUE YMEHHUS U
HaBBIKH B [IPEAMETHOM 00JIaCTH NPU PEIICHUH NMPOPECCHOHATBHBIX 33/1a4.

2. MECTO JJUCIHUILIAHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI' PAMMBI

JlucuuruiiHa BXOJUT B 4acTh, (POPMUPYEMYIO YYaCTHHKAaMH OOpa30BaTENbHBIX OTHOLICHHUN
bnoka 1 «/{ucuuniaussl (MOyIM)» U ABJISIETCSA 005A3aTEIbHOM 1J11 U3yUYEHHUS.

s ocBoeHus qucHUIUIMHBL «lIpakTHKyM pelieHHus MaTeMaTHYecKHUX 3adau» O0ydarolluecs
UCHOJb3YIOT 3HAHUS, YMEHMS, HaBBIKM, MOJY4YeHHble U C(HOPMUPOBAHHbIE B XOJE M3Y4YEHHUS TaKUX
IpeIMETOB Kak «JJIeMEHTapHas MareMaTuka», «Aisredpa u Teopus uucen», «MaTemaruueckunt
a”Hanmu3», «['eometpusi» u ap.

N3yuenne nucuuiuinHbl «lIpakTHKyM pemieHusi MaTeMaTHIeCKUX 3a/1a4» SBISeTCs 0a30 s
JaTbHEMIIEro OCBOEHUS CTyAEHTaMM JUCHMIUIMHBI «Teopus BeposSTHOCTEW W MareMaTHyecKas
CTaTUCTHKaY, «/{UCKpeTHass MaTeMaTHKay, «ApudmMeTrka 1eHCTBUTEIBHBIX YHUCEI.

3. OFbEM U COAEPXAHMUE JUCIIUIIJIUHBbI
3.1. O0beM JUCHUIIINHBI

IToxa3arenb 00beMa IUCHMIIIMHBI Kon-Bo yacos
OO0BbeM TUCHMIIIMHBI B 3a4€THBIX €IMHHIIAX 2
O0beM TUCIUTUIMHBI B Yacax 72
KonTakTHas padora: 38,3
Jlexuun 18
[TpakTHueckue 3aHsITHS 18
13 HUX B opMe MPAKTUYECKON MOATOTOBKU 18
KoHTaKTHbIE Yachl HA MPOMEXYTOYHYIO aTTECTAIHIO: 2,3
DK3aMeH 0,3
ITpenpk3amMeHalMOHHas! KOHCYIbTALUs 2
CamocrosTenbHas pabora 24
KonTtpons 9,7

DopMoii MPOMEKYTOTHOH aTTECTAIINH SIBIIIETCS 9K3aMEH BO 2 CEMECTpe.

3.2. ConepxaHue TUCUMILIAHBI



HaumenoBanue pa3jaesioB (TeM)
AMCUMILIMHBI C KPATKUM COJIepsKaHueM

KoJ-Bo yacoB

Jlekuu

nmoAIroOTOBKHU

Tema 1. ToxxaecTBeHHbIe IPpeo0pa3oBaHus

ToxnecTBeHHble  NpeoOpa3oBaHMsl ~ PALMOHAIBHBIX  BBIPAXKEHUH.
Paznoxxenue wmHorowsneHoB Ha MHoxuTenu. CokpaiieHue apoOei.
Cymma M DIpoM3BEIEHUE palUOHAIBHBIX BbIpakeHuM. Haxoxxnenue
YUCJIOBBIX 3HAYEHUN pPAlMOHAIBHBIX BBIPAKECHUU. TOXIeCTBEHHBIE
npeoOpa3oBaHusl HPPALMOHAIBHBIX BblpakeHuil. MppaunoHnanbHble
BelpakeHus.  OOmacte  ompenenenusi.  [IpuMeHeHme  CBOWCTB
apu(MeTHUeCKUX KOpHEH mpu NpeoOpa3oBaHUSIX MPPALUOHAIBHBIX
BbIpakeHUI. Bplienenue kBazapata wiM KyOa IO 3HAKOM pajguKaa.
Crnoxnble paaukainsl. ToxxaecTBeHHbIE IPe0Opa30BaHUs MOKA3aTEIbHBIX
u JnorapupmMuveckux BblpakeHunid. CpoiicTBa creneneld. CBoiicTBa
YHCIIOBBIX J0rapugmoB. ToxnecTBeHHbIE npeoOpa3oBaHus
MOKA3aTeNbHBIX M JIOTAPU(PMUUYECKUX BbIpakeHUN. ToXIAeCTBEHHBIE
npeoOpa30BaHUsl TPUTOHOMETPUUECKUX BbIPAKEHUI.
Tpuronomerpudeckass OKpyKHOCTb. [loHATHE KOCMHYyca M CHHYyca
NeMCTBUTENBHOTO yHcha.  [pynibel TPUrOHOMETpHUUYECKUX (opMyil.
ToxaecTBeHHbIE MPEOOPA30BaHUSI TPUTOHOMETPUUYECKUX BBIPAKEHUI.
ToxnecTBeHHble PeoOPa30BaHUs BBIPAXKEHUH, CoepKalUX 00paTHbIE
TpuroHomerpuueckue GpyHkpn. YucioBsle HEPaBEHCTBA.

[Tpocreiine HepaBeHCTBa. J[0Ka3aTenbCTBO YHCIOBBIX HEPABEHCTB.
CpaBHeHuE 3HAUYE€HUN YHCIOBBIX BbIpakeHU. CpeaHue BETUYMHBIL.
Kraccuuecknue HEpaBeHCTBA.

Tema 2. KomOunaropubie 3agayu. Meroq MareMaTH4YeCcKOM
uHaAyKkuuu. [lepecranoBku. Coueranusi. Pasmemenust

[IpaBmiio ymHOXXeHUS W JAepeBo BapuaHToB. [lepecranoBku. Brioop
HeCKONbKMX  3iemeHToB.  Coueranus.  Pasmemenus.  Merog
MaTeMaTUYECKON MHIAYKIMU B pelieHuH 3anad. [Ipu3Haku nprumMeHeHus
METOJla MAaTEeMATUYECKOW HWHIAYKLUMU [pU PELMIEHUH 33a4ad U
JI0OKa3aTesIbCTBE TeopeM. Pemenue 3anay.

Tema 3. 'eomeTpusi. OCHOBHBbIE MeTO/IbI PellIeHUs] TeOMETPHYECKUX
3a/1a4 HA BbIYHCJIEHHE U J0KA3aTe/IbCTBO

Menuana mnpSAMOYTOJIBHOTO TPEYroJIbHUKA. YJBOEHUE MEUaHBI.
[Tapannenorpamm. Cpennsst TuHUS TpeyrojibHuka. Tpanerus. [Ipuembl
HAXOXJICHUS BBICOTHI M OHCCEKTPUCHI TpeyroilbHUKa. OTHOIICHHE
oTpe3koB. OtHomeHne miomaned. KacarenbHas K OKpPYXHOCTH.
Kacarommuecs OKPY>KHOCTH. [Tepecekaronuecs OKPY>KHOCTH.
OKpyXHOCTH, CBSI3aHHBIE C TPEYTOJIBHUKOM U YETBIPEXYTOJIBHUKOM.
[IponopuoHanbHble OTPE3KHM B OKPYKHOCTH. YTIIbI, CBSI3aHHBIE C
OKPYKHOCTBIO. Merton BCIIOMOTaTEIIbHON OKPY’KHOCTH.
BcenomoratenbHbie  TI000HBIE TpeyrolbHUKH. HekoTopwie CBOMCTBa
BBICOT M TOYKM HMX mepecedeHus. Merton momazaeil. Mcnonb3oBanue
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TPUTOHOMETPUM IpU PEIIEHUH 3aJad Ha BblYKMCIeHHEe. Meron
BEeKTOpHOU  anreOpbl. Mcmonb3oBaHME  KOOPAMHATHOTO — METOJA.
['eomeTpruyeckue pelieHHs HEreoMeTpU4YecKux 3azad. PenieHue
UpPpALMOHATIBHBIX ypaBHeHUIl. PemieHue cucreM anredpanyeckux
YpaBHEHUU.

Tema 4. 3a1a4u HA UCNOJIb30BaHME KOMILIEKCHBIX YKceJ B ajredpe,
reomerpuu. KommnjiexkcHnie uncia

Onepanuu  HaJa  KOMIUIGKCHBIMM — uuciaMd.  ['eomerpuueckas
WHTEpIpeTanus  KOMIUIGKCHBIX  umcesl. [lokasarenpHas  dopma
KOMIUIEKCHOTO  4Hciia. KOMIUIEKCHBIE 4Yuclaa B 3JIEMEHTApHOMU
reomeTpur. OCHOBBI METOJa KOMIUICKCHBIX 4YHcell. DOopMyIbl IJTUHBI
OTpe3Ka M CKaJSIPHOTO IMpou3Be/ieHUs] BeKTOpoB. [lapamiensHOCTb,
KOJUTMHEAPHOCTh, NEPICHANKYJIIPHOCTh. KOMIIJIEKCHBIE KOOPIUHATHI
HEKOTOPBIX ToueK. [10100HbIE U paBHBIC TPEYTOJIBHUKH. Pemienue 3amaq
C TIIOMOIIBIO KOMIUIEKCHBIX uHceld. KoMIUIEeKCHBIE 4Yucia B
AJIEMEHTapHOU anreope.

Hcrnonb30BaHUE TPUTOHOMETPUYECKOW (POPMBI KOMITJICKCHBIX YHCEIT TSt
peneHusl ypaBHEHU.

Tema 5. U30paHHble HeCTAHJAPTHBIEC 33/a4¥ HIKOJBbHOIO Kypca
MAaTeMATHKH U MeTObl uX pemienusi. HepaBencrsa

Jloka3aTenbCcTBO HEPABEHCTB METOJAOM MaTeMaTH4EeCKOM WHIYKIUU.
HepaBencTBa, cBsi3aHHBIE C TPUTOHOMETPUYECKUMH  (DYHKIHSIMH.
HepaBeHnctBa B miiaHuMeTpuu U crepeoMerpun. OyHKIMM AHTbE U UX
IMPUITOKCHUA. 38,,[[8}11/1 Ha MaKCMMyM W MHUHHMYM. Pemenne 3agad C
napameTpoM. YMCIIO KOpHEW KBagpaTHOTO MHOTOWIEHA B PEIICHUH
3aza4 ¢ napameTrpoMm. CBoiicTBa KOpHEW KBaJpaTHOTO MHOIOWIEHA B
pelIeHnu 3aJad C napaMeTpoM. B3auMmHOe pacnosiokeHue KOpHeH

KBaApaTHOI0O MHOTOWICHA Y 3a/la4r C IIapaMCTPOM.

Hroro

18 | 18

18

HpaKTl/I‘leCKaﬂ MnoAroToBKa

Tema

3aganue Ha
NPaAKTHYECKYIO0
NOAr0TOBKY

Koa
Huec
TBO
yaco

Tema 1. ToxknecTBeHHbIE Peo00pa3oBaHNUs

ToxnecTBeHHble  MpeoOpa3oBaHMs  PALMOHAIBHBIX  BBIPAXKEHUH.
Paznoxxenne wmHorouneHoB Ha MHOXuTenu. CokparieHue apoOeit.
Cymma M TIpou3BEIEHHE palMOHAJIbHBIX BbIpakeHu. Haxoxxnenue
YUCJIOBBIX 3HAYEHHUH palMOHAIBHBIX BbIpaXKEHHUU. TOXIECTBEHHBIE
npeoOpa3oBaHusl HPPALMOHAIBHBIX BblpakeHud. MppaunoHanbHbIE
BolpaxkeHus.  OOnactb  ompenenenus.  [IpumeHeHune — CBOMCTB
apu(pMeTHYECKUX KOpHEH Npu MNpeoOpa3oBaHUAX HPPALMOHAIBHBIX
BbIpakeHUI. BblieneHnue kBaapaTa uiaM Kyba IMOJ 3HAKOM paJuKana.
Crnoxuble paaukanbsl. ToxaecTBeHHbIE TPe0OPa30BaHUs MOKA3aTEIbHBIX
u Jsorapudmuyeckux BblpakeHud. CpolicTBa crenenell. CBoiicTBa
YHCIIOBBIX Jorapu¢MmoB. ToxnecTBeHHbIE npeoOpa3oBaHuUs
MOKa3aTeNbHBIX M JIOTApU(PMUUYECKUX BbIpakeHUuH. ToxaecTBeHHBIE
npeoOpa3oBaHusl TPUTOHOMETPHUUECKUX BBIPAXKEHUH.
Tpuronomerpudeckass OKpykHOCTb. [loHATHE KOCHMHYyca M CHHYcCa

Pazpaborats
CUCTEMY 3aJ1a4 T10
TEMeE:
«ToxaecTBeHHBIE
npeoOpazoBaHUs»
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NEHCTBUTENBLHOTO YHCIa. [ pynmbl TPUTOHOMETPUYECKHX (POpMyII.
ToxnecTBeHHbIE TPEOOPa3OBaHUS TPUTOHOMETPUYECKUX BBIPAKECHUH.
ToxnecTBeHHbIE TPE0OPa30BaHUS BBIPAKEHHM, COEpKAIMX 00paTHbIE
TpUroHoMeTpuueckue GpyHkuu. YucioBsle HEPABEHCTBA.

[Ipocreiimne HepaBeHCTBA. [{0Ka3aTENbCTBO YNCIOBBIX HEPABEHCTB.
CpaBHeHUE 3HAUEHUI YHMCIIOBBIX BbIpakeHUN. CpelHNEe BEIUUUHBL.
Kitaccuueckue HepaBeHCTBa.

Tema 2. KomOunatopusie 3agaun. Merogq MaremaTudeckoii | Paspaborats
uHayknuu. Ilepecranosku. Coyeranus. Pasmemenus KOHCIIEKT 3aHATUS
[TpaBuio yMHOXKEHHS U iepeBO BapuaHToB. [lepectanoBku. Beibop Ha TEMY:
HECKOJIbKUX 271eMeHTOB. Coueranus. Pasmemenusa. Merog «KombOuHaTopHbIe
MaTE€MaTUYeCKOW MHIYKLIUK B pelieHuu 3a1ad. [Ipusnaku npuMenenus | 3agadu. Meron
METOJ1a MaTEMATUYECKOM MHIYKIIUH IIPY PELICHUH 3a/1a4 U MaTeMaTHYECKON
JI0Ka3aTesbCTBe TeopeM. Perienue 3anad. UHIYKIHH.
[TepectanoBku.
Coueranusl.
Pazmemenusy
Tema 3. I'eomerpusi. OcHOBHbIE MeTO/bI pellieHUs] reoMeTpuyeckux | Pazpaborars
3a/1a4 Ha BbIYHCJICHHE H J10KA3aTeIbCTBO METOJUYECKHE

Menuana npsMOYroJIbHOTO TPEYIOJbHHUKA. YIBOCHUE MEIUAHBI.
[Tapamnenorpamm. CpenHss auHus TpeyrosibHuka. Tpanenus. IIpuemsl
HAaXOXXJICHHUS BBICOTBI M OHMCCEKTPHUCHI TpeyrojpHUKa. OTHOLICHHE
orpe3koB. OrtHomenue momaneil. KacarenbHas K OKpPYKHOCTH.
Kacarommecs OKPYXHOCTH. ITepecekaromuecs OKPYKHOCTH.
OKpy>KHOCTH, CBSI3aHHBIE C TPEYTOJBHUKOM M YETBIPEXYTOJIBHUKOM.
[IponopuoHanbHbBIE OTPE3KM B OKPYKHOCTH. YTUIBI, CBSI3aHHBIE C
OKPY>KHOCTBIO. Meton BCIIOMOTaTEJIbHON OKPY>KHOCTH.
BcenomoratenbHble  1oj00HBIE TpeyrojabHUKU. HekoTopsle cBoiicTBa
BBICOT M TOYKM MX IepeceueHus. Meron miomanei. Mcnonb3zoBanue
TPUTOHOMETPUM TIpU pPEIIEHUWM 3aJad  Ha BblUKCIeHue. Meron
BEKTOpHOW  anreOpbl. Mcrmonb3oBaHWe  KOOPAMHATHOIO — METOJA.
I'eomerpuueckne penieHuss HEreOMETpUYECKHX 3aaad. Pemnienue
UppalMoOHANIbHBIX ~ypaBHEHMH. PemeHue cucreM anreGpandeckux
YpaBHEHUU.

PEKOMEHJALIUH 110
TeMe: «OCHOBHBIE
METO/IbI PELICHUS
reOMETPUYECKUX
3a/1a4 Ha
BBIYUCIIEHUE U
JI0Ka3aTesIbCTBO»

Tema 4. 3axaun HA UCNOJIb30BAHHE KOMILJIEKCHBIX YK cesI B ajareope,
reomerpuu. Kommiekcusnie unciia
Onepanun ~ HaJ  KOMILUIEKCHBIMU
UHTEpIpeTalysi  KOMIUIEKCHbIX  uuced. llokazatenbHas — Qopma
KOMIUIEKCHOr0 yucia. KoMIUIeKCHblE 4Yuciaa B 3JIEMEHTApHOUN
FGOMGTpI/II/I. OCHOBI)I METO4a KOMIIJICKCHBIX YHUCCII. cDOpMy.]'II)I JJINHBI
OTpe3Ka M CKaJsIpHOTO MpPOU3BEIEHUA BEKTOpOB. I[lapainenbHOCTb,
KOJ'IJ'H/IHCapHOCTI), Hepl'IeHI[I/IKYJ'ISIpHOCTI). KOMHJ’IGKCHBIG KOOpI[I/IHaTI)I
HEKOTOphIX ToueK. [1o100HbIE U paBHBIE TPEYTONBHHUKH. Pemienne 3aaau
C IIOMOIIBHO KOMIIJICKCHBIX YqUCCJI. KOMHJ’IeKCHI)Ie quciia B
3JIEMEHTapHOM anredpe.

Hcnonb30BaHre TPUTOHOMETPUYECKON (POPMBI KOMIUIEKCHBIX YHUCEN JIJIS
pelieHus: ypaBHeHHil.

YHUCJIaMH. FeOMeTpI/I‘leCKaH

Pa3paborats aBa

KOMIIJICKTAa 3aJa4 110

TeMe: «3amadu Ha
HUCIIOJIB30BaHUE

KOMIIJICKCHBIX YHUCCII

B anredpe,
TEOMETPHI

Tema 5. M30paHHbIe HeCTAHAAPTHbIEC 33/1a4M IIKOJBHOI0 Kypca
MAaTeMaTHKHU U MeToabl ux pemenusi. HepaBencrsa

Jloka3aTenbCTBO HEPABEHCTB METOJOM MAaTEMAaTHYE€CKOW HHAYKIWH.
HepaBeHcTBa, CBsf3aHHbIE C TPUTOHOMETPHYECKUMH  (YHKIHSMHU.
HepaBenctBa B mianumerpuu u crepeomerpun. OyHKIUU AHTBE U UX

Pazpaborats
KOHCIIEKT 3aHSATHS
Ha TEMY:
«30paHHbIe
HECTaHJapTHHIE
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IMPWIOKEHUA. 3aJayd Ha MakCHMyM W MHUHUMyM. Penienue 3anmad c
napamMeTrpoM. Uuci0 KOpHEHW KBaJpaTHOIO MHOIOWIEHA B DPEILICHUU
3ama4 ¢ mapamerpoMm. CBOMCTBa KOpHEH KBaJpaTHOTO MHOTOYIEHAa B
pellleHnH 3aJa4 ¢ IapamMeTpoM. B3auMHOE paclojoKeHUE KOpHEH
KBaJIpaTHOI'O MHOT'OYJICHA U 33J1a4M C IapaMETPOM.

3a/la4¥ IIKOJIBHOTO
Kypca MaTEMaTUKH 1
METO/IbI UX
penieHusl.
Hepasencta»

4. YuyeOHO-MeTOoanYeCKoe o0ecneyeHne caMoCTOATeIbHOI padoThl 00y4aloIMXCcs

Tembl niid
CaMOCTOSITE
JIBHOT'O
M3y4YeHUS

N3y4aemblie BOIpOChI

Kozn-
BO
4acoB
(ouna
st/3a04
Hasl)

Metoaguue
CKOe
obecneyeH
ne

DopMBbI
CaMOCTOSITEJIBHO
i paboThI

®opMbI
OTYETHOC
™

Jlokazarenb
CTBO
TOXJIECTB U
HEPaBEHCTB
Ha
MHOECTBE

1. leiicTBUTEIBHBIC YKCTIA U
NEeHCTBUS HAJl HUMU

2. JlokazaTenbCTBO
TPUTOHOMETPUYECKHUX TOXKIECTB.
3. Jloka3aTenbCTBO HEPABEHCTB
4. Jloka3aTesnbCTBO
MOKa3aTeIbHBIX U
Jorapu()MHUUECKHUX TOXKIESCTB

Pexomenn
PaGora ¢ yemast
JUTEPATYPOU U | JTUTEPATYP
CETBIO a.

WNurepner. Pecypcenl
WNutepner.

Pacuer
Hasl
pabora,
3a4E€THO
e
3a/1aHue

Pemenne
reoMeTpuye
CKHX 3a7a4
Ha
IUIOCKOCTH

1. BzauMHoOe pacmnonaoxeHne
TUHENHBIX QUryp:

B3alMHOE PACIIOJIOKEHHE
Pa3IMYHBIX TOUEK Ha MPSIMOH,
B3alMHOE PACII0JIOKEHUE TOUKU U
OTpe3Ka, JeKaIINX Ha OJHOU
IIPSIMOH,

B3aMMHOE PACIIOJIOKEHUE MTPSIMON
Y TOYKHU BHE IIPSIMOW,

B3alMHOE PACIIOJIOKEHHUE MTPSIMON
U IBYX TOYEK BHE €€,

B3alMHOE PACIIOJIOKEHUE TOUKH U
JIBYX B3aUMHO MapajieIbHbIX
MPSIMBIX.

2. B3anmHOe pacoyioxkeHune
MPSIMOJTMHENHBIX pUryp:
B3alMHOE PACIIOJIOKEHHE
TPEYrOJIbHUKOB,

B3alMHOE PACIIOJIOKEHHE
MHOT'OYT'OJIbHUKOB.

3. B3anmHoOe pacmoyioxxeHue
OKPY>KHOCTEN. :

B3aMMHOE PACIIOJIOKEHHE
LIEHTPOB OKPY>KHOCTEN
OTHOCHUTEINIbHO 0011ei
KacaTellbHOM,

pacrojoKeHue IIEHTPOB
OKPY>KHOCTEH OTHOCHUTEIBHO UX
00I11Ieli TOUKH KacaHus,
pacrojoKEeHUE LIEHTPOB
OKPY’KHOCTEN OTHOCHUTEIIBHO

Pexomenn
Pabota c yemast
JUTEPATYpOU U | JIUTEPATYP
CETBIO a.

WHurepHer. Pecypcel
HNuTtepner.

Pacuer
Hasd
pabora,
3a4eTHO
e
3aJjaHne




oO1et Xopasl,

PacIoyIOxKEeHUE EHTPOB
OKPY>KHOCTEH OTHOCHUTEJIBHO
XOpJbI OOIBIICH OKPYKHOCTH
PaCIOJIOKEHUE TOUCK KaCaHUs
OKPYKHOCTH U IIPSIMOU
4.I'eomeTpUYECKHE 3a]]a4U C
rnapameTpamu

5. OTHOIIIEHUE OTPE3KOB.
OrHomenue momaaei. Meros
IJIOIIACH.

6. Mcnonn3oBanue
TPUTOHOMETPHUU TIPH PEIICHUN
3aJla4 Ha BEIYUcIIieHue. Mero
BEKTOPHOH anreOpshl.
Hcnonbs3zoBanre KOOPAUHATHOTO
Meroza. ['eomeTpuueckue
pelIeHusI HEreOMETPUUYECKHUX
3aja4.

KommnexcH | 1. OcHOBHBIE T€OpEMBI
bI€ YUCJIa B | DJIEMEHTAapHON MaTEeMAaTUKU U Pexomeny | Pacuer
peleHnn | KOMIUIEKCHBIE YnCia Pabora ¢ yemast Has
3aj1a4 2. PerieHyie reoMeTpHUECKUX 5 JUTEpaTypol U | jureparyp | pabora,
JJIEMEHTApPH | 3a7a4 ¢ IPUMEHEHUEM CETBIO a. 3a4€THO

oM KOMIIJIEKCHOTO YHUCIIa WuTepHer. Pecypcol e
MaTEMATUK WNutepner. | 3ananue

u

Pemenune | 1. Pemienue uppanuoHaabHBIX,
YPAaBHEHHUH | NIOKa3aTeNbHbIX,
U TPUTOHOMETPUYECKUX YPAaBHEHHUU Pexomeny | Pacuer
HEPaBEHCTB, | C MapaMeTPOM, CBOIAIIUXCA K Pabota ¢ yemast Has
CoZIepKaIM | KBaJPAaTHBIM. 6 JAUTEpaTypoll U | JuTeparyp | pabdora,
X mapametp | 2. Pemenue nppaioHaabHbIX, CETBIO a. 3a4€THO
MOKAa3aTEeNIbHBIX, NuTtepner. Pecypcor e
TPUTOHOMETPUYECKUX HEPABEHCTB WNHurepHer. | 3ananue
C IapaMeTpOM, CBOJSIINXCS K
KBaJIpaTHbIM.

Htoro 23

5. ®OHJ] ONEHOYHBIX CPEJICTB JJIsI TIPOBEJEHUS TEKYIIEN U
MPOMEXYTOYHOM ATTECTAIIMU MO JUCITATIJIMHE
5.1. Ilepeyens KOMMNETEHIHIi ¢ yKa3aHHEM 3TanoB UX (JOPMHUPOBAHUS B MpoIecce 0CBOCHHA
o0pa3oBaTeIbHON NPOTrPAMMBI

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIN

Otarnbl GopMUpPOBaHUS

IIK — 1. CnocoGeH ocBauBaTh M HCIHOJIB30BATH
TCOPECTUYCCKUEC 3HAHUA U IPAKTUYCCKHUEC YMCHUA
Y HaBBIKU B MPEIMETHON 00IaCTH NP PELIeHUN
npodeccHoHANBbHBIX 3a]au.

1. PaGota Ha yueOHbIX 3aHATHSIX.

2. CamocrosTenbHas paboTa.

5.2. Onucanue nokaszarejed U KpuTepueB OLEHUBAHUS KOMIIETEHUMH HA PA3JIMYHBIX 3TANAaX UX
(popmupoBaHus, oNMcaHNe KA OLlEHUBAHUSA
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OuenuBa YpoBeHb
H P Kpurepun | Hlkana
eMble cdop mupo- Oran .
Onucanue mokasareneu OLICHUBAH | OLICHUB
KOMIIETE BaHHO dbopMupoBaHus
usi aHus
HITUU CTH
IIK — 1. | [ToporoBsrii 1. PaGota Ha 3naem: Pacuernas | Illkana
y4eOHBIX — TpemojaBacMblii TMpeaMeT B | paboTa | OIICHUB
3aHATHUSAX. npenenax TpeOoBaHuil | 3aueTHoe aHus
2. denepalbHBIX TOCYAApCTBEHHBIX | 3aJaHUE | pacyer
Camocrositen | 0Opa3oBaTENbHBIX CTaHJIapTOB HBIX
pHas pabora. OCHOBHOTO H CpeJHero (TMOJIHOro) pabot
obmero oOpa3oBaHMsI 1 OCHOBHOM Ixkana
0011e00pa3oBaTenbLHOM OIICHUB
MIPOrPaMMBl; aHus
— MporpaMMbl U Yy4YEOHUKH IIO 3a4eTH
MpernojaBaeMoMy TMpPeaMeETy; O oro
[IUPOKOM CIHEKTPE MPHUIOKEHUHN 3aJlaHu
MaTeMaTUKH u JIOCTYIHBIX o

0o0yyJarommMcs MaTeMaTHYECKUX
AIIEMEHTOB 3TUX MPUIOKECHHI.
Ymeem:

- CTPOUTH JOrUYecKHe
pacCyXJIeHHs (Harpumep,
peleHue 3aJa4n) B
MaTEMAaTUYCCKUX u HHBIX
KOHTEKCTaX, MOHUMATb

paccyJieHne 00yJaromuxcs;

— pewmaTh 33Ja4u dJIEMEHTApHOU
MaTEMAaTUKN COOTBGTCTBYIOHIGI;'I
CTYIIEHH OCHOBHOTO M CpPEIHEro
(momuoOTO) OO0IIErOo 00pa3oBaHUs,
3aaun MaTeMaTHYeCKHUX
OJIMMIIN A IIKOJIbHUKOB,

— OOBSACHATH pelieHue 3aaad
3JIEMEHTAPHOU MaTEMAaTUKHN
COOTBETCTBYIOLICH CTYIIEHH
OCHOBHOT'O M CPEJHEro (TOJHOTO)
obmero oOpa3zoBaHHs, 3aJayu
MaTeMaTHYECKHUX

OJIMMIIN A IIKOJIbHUKOB,

—  OpraHu30BBIBATh  peEIlIEHUE
3a7a4 JIEMEHTAPHOW MaTeMaTUKHU
COOTBETCTBYIOLIEH CTyIIEHH
OCHOBHOTO U CpeJHEro (MOJIHOro)
obmero oOpa3oBaHHs, 3adauud
MAaTEMATHYCCKUX oJIMMIInazg
IKOJIbHUKOB.
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[IponBuHyTHIN

1. PabGora Ha
y4eOHBIX
3aHATUSIX.
2.

CamocrosTen
pHas pabora.

3naem:
— IPENnoAaBaEMbli MpPEIMET B
npeaenax TpeboBaHMIt

denepallbHBIX TOCYIaPCTBEHHBIX
00pa3oBaTEeNbHBIX CTaHIapTOB
OCHOBHOTO M CpeaHero (MOoJIHOTO)
obmero oOpa3oBaHMsI 1 OCHOBHOM
0011e00pa3oBaTeILHOM
IPOTPaMMBl;

— TpOorpaMMbl U YYEOHHMKH IIO
NPEeroIaBaeMoOMy  MPEIMETY; O
[IUPOKOM CIHEKTPE MPHUIOKESHUHN
MaTeMaTHKU u JOCTYITHBIX
00ydJamuMcss MaTeMaTHIeCKHX
AJIEMEHTOB 3TUX MPHUIIOKCHUH.
Ymeem:

- CTPOUTH JIOTMYECKHE
paccCyXJIeHHs (Harpumep,
peuieHue 3a/1a4m) B
MaTeMaTHYECKUX u UHBIX
KOHTCKCTax, IIOHUMAaThb

paccykaeHue 00yJaroIuXcs;

— pemars 3a4a4d dJIEMEHTapHOU
MaTeMaTHKH  COOTBETCTBYIOIICH
CTYNEHH OCHOBHOTO M CpPEIHETr0
(momHOTO) OO0IIErO0 00pa3oBaHMs,
3a7a9u MaTEeMaTHICCKHX
OJIUMITHA]T IIKOJIbHUKOB;

— OOBACHATH peHieHUe 3aaad
AIIeMEHTapHON MaTeMaTHKU
COOTBETCTBYIOLIEH CTYIICHU
OCHOBHOT'O M CPEIHEro (TOJHOTO)
obmero oOpa3oBaHHs, 3alayu
MaTEeMaTHYECKHUX

OJIMMITHA]] ITKOJTHHUKOB;

—  OpraHU30BBIBaTh  pEIICHHE
3a7a4 JIEMEHTAPHOW MaTeMaTUKHU
COOTBETCTBYIOLICH CTYIIEHH
OCHOBHOTO U CpeJHEro (MOJIHOro)
obmero oOpa3oBaHHs, 3a7aud
MaTEeMaTHYECKHX OJTUMITHA/T
IIKOJIEHUKOB.

Braoeem (rasvikamu  u/unu
ONbIMOM OeSIMENbHOCU)!

- HABBIKOM JIOKaJIHHOTO
VIOPSAOYCHHS] MaTEeMaTHYeCKOTO
Martepuaia Ui Pa3AYHbBIX
00pa3oBaTeNbHBIX IIENeH;

—  pa3IMYHBIMH TOJXOJIAaMH K

PELICHHIO
3aj1ad IIKOJILHOTO Kypca
MaTEMAaTHKH, 3aaq

PacueTHas
pabota
3adueTHOE
3aJlaHue
[IpakTnue
cKas
IIOJrOTOBK
a

IIkama
OIICHUB
aHMs
pacyer
HBIX
pabot
IIxama
OIICHUB
aHMs
3a4eTH
oro
3aJlaHu
i
IMxana
OLICHHUB
aHus
MPaKTH
YeCcKOi
MOJArOT
OBKU
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MAaTEMAaTHYCCKUX OJIMMITH A/
IIKOJBHHUKOB.

HIkana oneHMBaHUsI NPAKTHYECKOH NMOATOTOBKH

Kpurepun oueHnBanus banbl
BBICOKAsl aKTUBHOCTb Ha MPAKTHYECKOM ITOATOTOBKE 5
CPElIHsIsl aKTUBHOCTh HA ITPAKTUYECKON ITOATOTOBKE 2
HU3Kasi aKTUBHOCTb HA IPAKTHYECKOM MOATOTOBKE 0

HIkana oueHnBaHusi pacyeTHO padoThI

Kpurepuii bamnnb
Pemennie noruyecku BBICTPOECHO U TOYHO M3JI0KEHO, SICEH BECh XOJI PacCyKICHUS 0,25
IIpencraBieHo penieHue 3a1a4 HECKOJbKUMHU CIIOcO0aMHu (€CJIM 3TO BO3MOXKHO) 0,25
OTBeT Ha KaKJplli BONPOC (3a/1aHne) 3aKaHYMBAETCS BHIBOJIOM 0,25
Odopmrnenne cooTrBeTcTByeT oOpasily. IIpeacraBienbl HeoOXOAMMBIE TaOIUIBI H 0,25
rpaduku

[To pe3ynbTaram olleHHBaHUS 00YYAIOIIUNACS MOXKET MOTYYUTh 10 1 Oanna;
MakcumManpHas cymMMa 0ajuioB, KOTOPhIE OOYYarONIMICS MOKET HaOpaTh MPH Cladye 3adeTa C
OILIEHKOM, cocTaBiisgeT 10 50 O0amios.
3aueTHas paboTa COCTOHT U3 2 TEOPETUUYECKUX BOITPOCOB (110 25 0aIOB KaxIbIii).
IlIxaia oneHNBAHNUS 32a4€THOI0 3aJaHUS

Kpurepuit onenuBanus basnsl

Ecnu cTyneHT mpaBHIBHO eI Bce 3a/laHusi U 000CHOBaN monydeHHsble | 10 GammoB
pe3yJIbTaThl

Ecnu cTyneHT mpaBWIBHO PELIMII BCE 3aJaHMs, HO He cMor o0ocHoBaTh | 9-6 OansoB
ITOJIYYEHHBIE PE3YIIbTaThI

Ecmu crynent mpasuibHO perun 60% - 80% Bcex 3amaHuii, HO HE cMOT | 5 0ayuIoB
000CHOBAThH MOJy4YEHHBIEC PE3yIbTaThI

Eciu crynent mnpaBuiabHO pemmnn 50% Bcex 3amaHuil U obocHoBau | 4 O6anmina
NIOJTyYEHHBIE PE3YyIbTaThl

Ecmu crynent npaBuibsHO permmn 50% Bcex 3aiaHuil 1 000CHOBaI He Bce | 3-2 Oamna
MIOJTyYEHHBIE PE3YyIbTaTh

Eciu crynent npaBunbHO pemnn MmeHee 50% Bcex 3amaHuil u cmor | 1 6amn
000CHOBATh NOJTYYEHHBIE PE3YJIbTAThI

Ecnu crynent npaBmibHO pemmn meHee 50% Bcex 3amanuil u He cmor | 0 6amioB
000CHOBAThH NOJTYYEHHBIE PE3YJIbTAThHI

5.3. TunoBble KOHTPOJIbHBIC 32/1aHNS WJIM HHbIEC MATEPHAJIbI, HCO0X0AUMBbIE 1JIsl OECHKHU
3HAHM I, YMEHU, HABBIKOB U (MJIH) ONBITA AEATENbHOCTH, XapaAKTePU3YIOIIMX 3TANbI
(opMupoBaHUSsI KOMIIETEHIIHII B polecce 0OCBOCHHUsI 00pa30BaTeIbHON NPOrPaMMbl

33Ilal-ll/lﬂ AJIs HpaKTquCKOﬁ MNOATOTOBKH
1. Pa3pa60TaTL CUCTCMY 3aJla4 IO TCME! «ToxaecTBeHHbIE Hp606pa30BaHI/IH»
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2. Pa3pabotaTh KOHCHEKT 3aHATHS Ha TeMmy: «KomOuHaTOpHBIE 3ama4ur. MeTo MaTeMaTHIeCKOu
unnaykuuu. [lepecranosku. Coueranus. Pazmenienus»

3. Pazpabotarp MeroaMuYecKMe pPEKOMEHIAMu 1o Teme: «OCHOBHBIE METOJBI PEIICHUS
F€OMETPUYECKUX 3a/1a4 Ha BBIUMCIICHUE U J0KA3aTEIbCTBO»

4. PaspabotaTh ABa KOMIUIEKTA 3aja4 [0 TeMe: «3aJauu Ha MCIIOIh30BAHNE KOMIUICKCHBIX YHCE
B airedpe, reoMeTpun»

5. Pazpabotarh KOHCHEKT 3aHATHS Ha Temy: «l30paHHbIE HECTaHIAPTHBIE 3aJa4d IIKOJIBHOTO
Kypca MaTeMaTUKH U METOJIbl X perieHus. HepaBencTBa»

IIpumepHbIe BONPOCHI K IK3aMeHY (IPOBOAUTCA B YCTHOM opme).

1. OxapakrepusyiTe NpUeMbl pa3aoKeHUsI MHOTOYICHOB HA HEMPUBOAUMBIC MHOKHUTEIH.

2. Jlokakxute cBOMCTBA apu(PMETHIECKUX KOPHEH.

3. Oxapaktepu3yiiTe =~ OCOOCHHOCTHM TpPU  BBIIOJHEHUU MpeoOpa3oBaHUN  HUPPALMOHAIBHBIX
BBIPAKCHUM.

4. JIoKa)XuTe CBOMCTBA CTEIICHEH JICMCTBUTEIILHOTO YHCIIA.

5. JlokakuTe CBOMCTBA YMCIIOBBIX JIOTApU(PMOB.

6. BbBo TpUroHOMETpHUUYECKUX (POPMYIT OCHOBHBIX TPYIIIL.

7. BeIBOI ~ TpPUTOHOMETPUYECKUX  (OPMYIT  OCHOBHBIX TpYII, CBS3aHHBIX C OOpaTHBIMHU
TPUTOHOMETPUYECKUMH (DYHKIIUSMHU.

8. Cpennme BenmunHbl. Kitaccuieckre HepaBeHCTBA.

9. [IpumeneHue anredbpanvdeckoro METoJa MPU PEHICHUH T€OMETPUYECKUX 3a/lad Ha BBIUMCICHHE U
JoKa3arenbeTBo. [Ipumep.

10. TlpumeHeHHE BEKTOPHOTO METOJa NP PEIICHWU TeOMETPUYECKMX 3aJlad Ha BBIYHUCICHHE U
JoKa3arenbeTBo. [Ipumep.

11. TIpumeHeHHE KOOPIMHATHOIO METOJIa MPU PELICHUH NeOMETPUYECKHX 3a7ady Ha BBIYUCICHUE U
JoKa3arenbeTBo. [Ipumep.

12. TlpumeHeHne MeTOAa BCIOMOTATENbHBIX (GUTYp MPU PELUICHUH TEeOMETPUYECKUX 3aJad Ha
BBIYHMCIICHHUE U JI0Ka3aTeIbCTBO. [Ipumep.

13. OxapaxTepu3yiiTe NpueMbl pa3aoKEeHUs] MHOTOUJIEHOB HA HETPUBOAUMbBIE MHOKHUTEIIH.

14.  Jloxaxwure cBOICTBa apu(PMETUUECKUX KOPHEH.

15. OxapakTepu3yiiTe OCOOCHHOCTH TPHU BBINOJIHEHUH MpeoOpa3oBaHUl HMppalMOHAIBHBIX
BBIPA)KCHU.

16. JlokakuTe CBOMCTBA CTENEHEN AEUCTBUTEIHLHOIO YUCTIA.

17. Jlokaxute CBOMCTBA YUCIIOBBIX JIOTapU(PMOB.

18. BriBoa TprroHOMETpHUUECKUX (POPMYIT OCHOBHBIX TPYIII.

19. BreiBon TpuroHoMmerpuueckux (GOpMyNT OCHOBHBIX TpYIMIM, CBS3aHHBIX C OOpaTHBIMU
TPUTOHOMETPUYECKUMHU (DYHKITHSIMHU.

20. Cpennue BenuunHbl. Kitaccuueckne HepaBeHCTBaA.

21. Anrebpanueckas (opmMa KOMIIEKCHOTO uyucia. [IpaBuia BBHIONHEHUS JEHCTBUH  HaJ
KOMILIEKCHBIMU YHCJIaMU B ajredpanydeckoit popme.

22. ['eomeTpuyeckas UHTEpIIpETAUsl KOMILUIEKCHBIX YHCEIL.

23. Tpuronomerpuueckass Gopma KOMIUIEKCHOTO uucia. [IpaBuia BBIONHEHUS NEHCTBUN HaA
KOMIUIEKCHBIMU YHCIIAMU B TPUTOHOMETPUIECKOU (hopMme.

24. [TokazaTenpHas hopMa KOMIUIEKCHOTO YHCIIA.

25. OCHOBBI METO/1a KOMIJIEKCHBIX YHCEIL.

26. Metoa MaTeMaTHUeCKOW MHAYKIIMH B PEIICHUH 3a]1a4.

27. O®ynkunu AHThe. [IpuMeps! penienus 3aaay.

28. Hcnonb3oBaHne CBOWCTB KOPHEHW KBapaTHOTO MHOTOWIEHA B PEIICHUH 33/1a4 C TapaMeTPOM.

13



29.

[Ipumenenue anreOpanueckoro MeToja MpU PelIeHWH FeOMETPUUECKUX 3a]ad Ha BBIUMCICHHUE U
Jloka3arenbeTBo. [Ipumep.

30. [IlpuMeHeHne BEKTOPHOTO METOJa TMpPH PEHICHHH TeOMETPUYECKHX 3a/ad Ha BBIYUCIICHUE U
Jloka3arenbeTBo. [Ipumep.
31. IlpuMeHeHne KOOPAMHATHOTO METOJa MPH PENICHUH T€OMETPHUYECKHUX 337]a4 Ha BBIYHCICHUE U
noka3zatenbeTBo. [Ipumep.
32. IlpuMeHeHne MeToJla BCIIOMOTATENbHBIX (UTYp MHpPH pPELICHUH T'e€OMETPUYECKUX 3a/ad Ha
BBIUHCJICHHE U JJ0Ka3aTeNbeTBO. [Ipumep.
33. AnreOpanueckas (opma KOMIUIEKCHOTO yucia. IlpaBuna BBIMONHEHHS JEHCTBUM  HaJ
KOMIUICKCHBIMU YHCIIaMU B aliredbpandeckoit hopme.
34. TeomeTpuyeckasi HHTEPIPETAIUS KOMIUICKCHBIX YHCET.
35. Tpuronomerpuueckas (opmMa KOMIUIGKCHOTO uucia. l[IpaBuia BBITIOJIHEHUS JNEUCTBUN HaJ
KOMIUICKCHBIMU YHCIIAMU B TPUTOHOMETPUIECKON (hopMme.
36. [TokazaTenbHas popMa KOMIUIEKCHOTO YHCIIA.
37. OCHOBBI ME€TO/1a KOMIUIEKCHBIX YHCE.
38. Meroa MaTeMaTHYeCKON MHAYKLIUU B PELICHUH 3a/1a4.
39. Oynkuuu AuThe. [Ipumeps! pemienus 3anad.
40. Mcnonp30BaHUE CBOWCTB KOPHEH KBAJIPATHOTO MHOTOWICHA B PEIICHUH 33]1a4 C TTapaMeTPOM.
IIpuMepHbIe 3a4eTHBbIE 3aJaHUS
Ne 3aaHue
1. Brrancnute X
0,1(6) +0,(3)
0.3) 1116 *~ °
2. : i 2
VYnpocture BLIpameHHezaLasb,,,: 1- Zi]E — as.
a3+2¥ab+4b2 a
3. CKOIBKO IIeNIbIX 3HAaYEHHH N, TpU KOTOPBIX YKCIa M = 27:54 OyayT HaTypambHBIMU?
4. [leny ToBapa cHu3miIm Ha 6%, 3aT€éM HOBYIO 1IeHY CHU3WIH emle Ha 10% u, HakoHel,
MOCJIE MepecyeTa MPOU3BENIN CHUKEHUE elle Ha 4eTBepTh. Ha CKOJBKO MpOLIeHTOB
BCEro CHU3WJIM NEPBOHAYAIBHYIO IIEHY ToBapa?
5. Haiinure 10935, eciu logs2=a, loggb=h.
6. | Berumcimte cymmy 491710972 4 5-10gs4
7. logplogpa
YHpocTuTh BelpakeHHe a '°9p®
3
8. Brruncnure [a_%b(ab‘z)_%(a‘l)_é] npu a = \/2—5 ,b = 3—55
9. 6 6
Boruncnure /(5 — m) —+/30.
10.
YrpocTtute BelpaxxeHue \/8 +2v/10 + 2V5 + J8 —2v/10 +2V5
11. V3-2v2 34242
Brruucnure -
V17-12v2  17+12V2
12. | Cymma kopaeii ypasrenus 2Vx2 — 2x + 4 —Vx2 — 2x + 9 = 1papua
13. | CymMMa HaMMEHBIIIErO ¥ HaUOOJIBIIIETO KOPHEH YpaBHEHUS
V2x+2—-vV2x+1-3V2x+10-6V2x + 1 =2V2x + 18
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14. o 3—x 2+x
Yemy paBHa cymMMa KOpHEN ypaBHEHUS e T 3 P 4

15. | IIpu kakux 3HaueHusx a u b muaorounen x* — 3x3 + ax + b nenurcsa na x2 + 3x + 4?

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

17. | Pemenuem Hepasencta x* — 2x? — 63 < 0 gBnsgercs IPOMEKYTOK?

18. | IMpu xaxom 3HaueHuu mapamerpa o ypasrenne ( a-1) X°+2 (o +1)x+ a +4=0 umeer
€JIMHCTBEHHBIN WJIK KPAaTHBIN KOPEHb?

19. | Vpasrenme 2 X*+mx*+nx+12=0 umeer KopHH X1=1, X,=-2. TpeTuii KOpeHb ypaBHEHHSI
paBeH

20. | IIpu xakoM 3HaYEHHUH MapaMeTpa o BepIIMHA MapadoIibl
y = (x — 3a)? — a? + 6a + 16 nexuT Ha OTPULIATENLHOMN HOTYOCH abcuuce?

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

22. | B apudmernueckoii nporpeccuu 20 wienoB. CyMma 4j€HOB, CTOSAIINX HA YETHBIX
MecTax, paBHa 250, a cymma 4JIeHOB, CTOSIIIIMX HA HEYETHBIX MecTax, paBHa 220.
Haiigute nBa cpeHUX 4ieHa MPOTPECCHH

23. | CymMa wieHOB O€CKOHEYHO yOBIBAIOIICH I€OMETPHUYCCKOMN MPOTrpeccHu paBHa 56, a
CyMMa KBaJIpaToOB ee WwieHOB paBHa 448. Haligute nepsplii 4ieH U 3HaMEHATEh
IPOTPECCUH.
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24. | Crnas n3 cepebpa u MeN UMEET Maccy 2 KT, MpUuYeM Macca cepedbpa cocTaBisieT 14; %
macchl Meau. CKOIIbKO cepebpa B JaHHOM CIuiaBe?

25. | MOTOIMKIIMCT OCTAaHOBWIICS IS 3arpaBku roprounm Ha 12 munyTt. [locne 3toro,
YBEJIMYUB CKOPOCTH JIBIKEHUS Ha 15 KMIIOMETPOB B 4ac, OH HaBEPCTaJl MOTEPSIHHOE
BpeMmsi Ha paccTosiHuu 60 kunoMeTpoB. C Kakoi CKOPOCTBIO OH JBUTAJICS TOCIE
OCTaHOBKHU?

IIpumepsl 3a1aHUI pacueTHBIX padoT
ToxknecTBeHHbIE IPe0OPA30BAHUSA
VIIpOoCTUTE BBHIPAKCHUSL: ab \  (_ab ,a?+b?
N (a+—) (——a):5——
[x—1|+[x[+x a-b a+b a2-b2?
3x%—4x+1 5in20°sin40°sin60°sin80°
) 3 2at2vaZ—1 " $in10°sin30°sin50°sin70°
' 1 o .
a1 Vatl, oy 13. sin32acos6a + cos32asin6a
va+1 +va-1
3 ab(XZ +y2)+xy(a2 +b2))((ax+by)2—4abxy) PeHII/ITe ypaBHeHI/ISIZ
' ab(x2+y2)+xy(a2+b?
yIe( ) 14. 2logsx = logsx * logs (w/ (2x+1) -
X2 +X—2VX+6 1
4, (——————-1)2 1
X+2\/§+3
2 o 2 o 4—x
5. cos*(2a—90°)+ctg*(90°+2a)+1 15. (1 + logx ) * lgx — lglg103 -1
Sin2(2a—270°)+tg2(270°+2a)+1 10 4
2 _ _ x“=1
6. sin? (9—n + a) — sin? (= — q) 1.1 2 ) '
' 8 8 17. |x = 31*"71 = (x — 3)?
tg2
7. 2% Pemnre HepaBeHcTBA:
tgda—-tg2a
x%—|x|-12
— >
8. V(1 —tg22a)(ctg?2a —1) 18— =22
P 19. |x3—1]>1—x
a3—8a3b 3[b 2 2_
9. ——:|1-2 |[-]—as. 20.1 1W<O
.53 a 0g 2 =
a3+23ab+4b2 5 lx+2|+x
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“a~l+p-1

-1

a~24+p72 (a2+b2)
ab

10.

11.

12.

13.

14.

15.

16.
17.

18.

IIpumepsbl 3a1aHuii pacyeTHBIX padoT
Komo0unaropubie 3a1aun. MeToa MaTeMaTH4YeCKOH HHAYKI[UH.
Jloka3zatb, 4TO MPH JFOOOM HATYypaIbHOM N YKCIIO &, ASIUTCS Ha b.
a,=2n®+3n’+7n,b=6
JlokazaTh paBEHCTBO
nn+1)(2n+1)

12+22+-4n*= 5

Jloka3zaTb METO/I0M MaTeMAaTU4YECKON MHYKLINU:
2Zp+n)(n+1)
2
Komanna nexoropoit DBM 3anmceiBaercss B BHJe Habopa M3 BOCBMH LU(MPOBBIX 3HAKOB —

p+p+D+(P+2)+-+(p+n)=

HyJel u enunul. KakoBo MakcuMalibHOE KOJIMYECTBO PA3IMYHbIX KOMAaH[?
B paznoxenun (1 + x)™ verBepThiit wieH paBen 0,96. Haiitu 3HadeHus X u N, eciam cymma
OuHOMHANIBHBIX K03 duimenToB pasua 1024.
IIpu KakuX 3HAYEHUAX X U Y BO3MOXkHO paBeHCTBO: Cy: Cyyp: AY = 1:3: 24.
Jlokaxmure ToxaecTBa: CKCMK = ¢k cm

1
2nx?

CymMa OMHOMHANBHBIX KOA((UIIMEHTOB pa3ioxenus (2nx + )3" paBHa 64. Onpenenuts

cllaraeMoe, He cojieprariee X.

[Ipy Kakux 3Ha4YeHUAX X 4YeTBeproe ciaraemoe pasnoxenus (5+ 2x)'® Gonpme aByx
COCE/IHUX C HUM CJlaraeMbIx?

CKOJIBKO pa3iMyHbIX 3BYKOCOYETAaHHM MOYHO B35Th Ha JIECSTHU BHIOpPAHHBIX KJIaBHILAX POsUIA,
€CIIU KaXKJJ0€ 3BYKOCOUETaHHE MOXKET COJIepXkKaTh OT TPEX J10 JECSITH 3BYKOB?

B Baze crosar 10 kpacHbIX U 5 po30BBIX I'BO3IUK. CKOJBKUMH CIIOCOOAMHU MOKHO BBIOpATh U3
Basbl 5 TBO3AUK OQHOIO I(BeTa?

CKOJIbKO DPA3JIMYHBIX CBETSIIMXCS KOJEL MOXHO CJIeNaTh, PacloiokUB MO OKpykHOcTH 10
Pa3HOIBETHBIX JaMIOYeK (KOojblla CUYMTAIOTCS OJMHAKOBBIMM IpPHU OJUHAKOBOM MOPSIKE
CJIEIOBaHMUSI IIBETOB)?

Ha xHmxHO#N nonke nomeraercst 30 ToMoB. CKOJBKMMHU CITOCOOAMHU UX MOXHO PAacCTaBHTb,
9TOOBI IPH 3TOM HEPBBIA U BTOPOIl TOMa HE CTOSUTH PAIOM.

B ¢doprenbsaHOM Kpykke 3aHuMaroTcs 10 4emoBek, B Kpy»KKe Xy/105KeCTBEHHOro ciioBa — 15, B
BOKaJIbHOM Kpyxkke — 12, B QoTokpyxke — 20 yenoBek. CKOJBKUMH CIIOCOOAMHU MOKHO
COCTaBUTb OpUTaay U3 YEThIpEX YTEIOB, TPEX MUAHHUCTOB, MSITH MIEBLIOB U OHOTO (hoTorpada.
Bocemp aBTOpOB [1OJKHBI HamucaTh KHUTY W3 IIecTHaAuatu riaaB. CKOJBKMMH criocoOaMu
BO3MOXXHO paclpe/iesieHne MaTepualia MeKIy aBTOpaMH, €ClIM 2 YeJOBeKa HalUIIyT M0 TPHU

IJ1aBbl, YETHIPE — 1O JIBE, a ABA — IO OJIHOM IJIaBe KHUTH?
CL+2C&+3C3+--+nCh _ pn-1
n
ABTOMOOWIbHAST MacTepckas uMmeeT uisi okpacku 10 OCHOBHBIX 1BETOB. CKOJBKHUMH

JlokazaTe, 4TO

croco0aMu MOKHO OKPAaCHUTh aBTOMOOMITb, €CJTU CMEIIMBATh OT 3 710 7 OCHOBHBIX IIBETOB?
JIBeHa/1IaTH y4eHHKaM BbIJaHbl JIBa BapHaHTa KOHTPOJIbHON paboThl. CKOJIBKUMHU crIocoOaMu
MOKHO MNOCAJIUThL YUYCHUKOB B Ba psAJa IO 6 YCJIOBCK, HTO6I:I y CUAAIUX pAAOM HE 6]31.]10
OJIMHAKOBBIX BApPUAHTOB, a Y CUASAILIUX APYT 3a APYroM ObLIT OJIMH U TOT e BapHAHT?
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19. CkoabKO CYIIECTBYET BapUAHTOB PACIIOIOKEHHUS IIECTH TOCTEH 3a KPYIJIBIM IECTUMECTHBIM

crojiom?

5.4. Meroan4yeckue MaTepHaJibl, ONpeIessiOlie NMPoueIypbl OLlEHUBAHUS 3HAHUI, YMEHWI,
HABBIKOB M (WIH) ONbITA [JAeSTEeJbHOCTH, XApPaKTePpU3YIOMMX IJTanbl (OPMHUPOBAHUSA
KOMIIeTeHIIMH

HroroBast oleHKa 3HAHWH, YMEHHIA, CIOCOOOB MEATEIHHOCTH CTYIECHTOB IO H3y4aeMoOu

mucnuruinae cocrasisieT 100 6auioB

MakcuManbHOE KOJIHYECTBO OAIOB, KOTOPOE MOXHO HaOpaTh 3a TEKYIIUWA KOHTposb, — 70
6aoB.

3a BBINOJIHEHHE PacYeTHOM paboThl 0OyUaromumiicss MoxeT HabpaTh MakcuMaabHO 40 GaoB.

3a BBINOJHEHHUE 3a4E€THOTO 33/1aHUs 00y4JaroIuiics MokeT HabpaTh MakcuMaiibHO 30 0asioB.

MaxkcumanpHasi cyMMa 0ajioB, KOTOpbIE 00ydaroNHiics MOKET HaOpaTh MPU clladye dK3aMeHa,
cocrasisieT 30 6aos.

Jns cpaum sK3aMeHa HEOOXOJMMO BBINMOJIHUTH BCE 3a/aHUSI TEKYLIETO KOHTPOJIA. 3HAYUMBIM
MOMEHTOM SIBJISIETCS MOKa3aTeidb U3yYeHUs] MaTepuaa JEeKIUi U BBIIOJHEHUE 33/1aHui B yKa3aHHbIE
cpoku. Ha sKk3aMeH ¢ OLIEHKOM BBIHOCUTCS MaTepHall, U3JaraéMbli B JICKLIUAX U pacCMaTpUBAEMbIN HA
MPAKTUYECKHUX 3aHATHUSX.

IIIxana oneHUBAHMS OTBETOB CTYACHTOB HA 3K3aMEC€HE

KosmmuecTBo Kpurepuu oniennBanus
OaJioB
26-30 Ecim cryaeHT cBOOOIHO OPHUEHTHPYETCS B TEOPETUYECKOM MaTepuale,

3HaeT (OPMYIUPOBKH OCHOBHBIX OIPEACICHUMN, TEOPEM U CBOKHCTB, yMeEeT
MPUMEHSTh TCOPETHUCCKHUE CBEACHHMS ISl PEIICHUS TUIIOBBIX 33144

15-25 Eciu  cTymeHT  HeZOCTaTOYHO  CBOOOJHO  OpUEHTHPYETCS B
TEOPETUYECKOM Marepualie, omudaercs mnpu (HOpPMYITHPOBAHHUH OCHOBHBIX
oTpefieieHui, TEOPEM U CBOICTB, YMEET MPUMEHSTh TE€OPETUUECKUE
CBEJICHMSI ISl PEIICHHS TUIIOBBIX 3a7ad (B 3aBUCHMOCTH OT KOJHYECTBA U
CTCTICHH MMEIOIIUXCS OIMMMOOK U HEJIOUYETOR).

8-14 Ecnu cTyneHT mioxo OpHeHTHpPYeTCs B TEOPETUUYECKOM MaTepuaie, He
3HaeT HEKOTOphie (OPMYIHPOBKH OCHOBHBIX OIPEICICHHUA, TEOpeM |
CBOMCTB, Yy CTylIeHTa BO3HUKAIOT MpOOIEMBbl TPU  NPUMEHEHUU
TEOPETUYCCKUX CBEJACHHM JIJIS PEIICHUS THUIOBBIX 33/1a4 (B 3aBUCUMOCTH OT
KOJIMYECTBA U CTETICHU MMEIOIIUXCS ONMTHOOK ¥ HEJJOYETOB).

0-7 Eciu cTyieHT He OpUEHTUPYETCS B TEOPETUIESCKOM MaTepHalie, He 3HAeT
OOJBIIMHCTBO (POPMYITHPOBOK OCHOBHBIX OTPECIICHUI, TEOPEM U CBOHCTB U
HE yMeeT MPUMEHSTh TEOPETUUECKUE CBEICHUS IS PEIICHUS TUTIOBBIX 33124
(B 3aBHCHMOCTH OT KOJIMYECTBA U CTEMEHU UMEIOIIMXCS OITMOOK M
HEJI0UETOB).

HTorosas mkaja OLICHUBAHUA PE3YJbTATOB OCBOCHUA TUCIHUIIJINHBI

HroroBast orneHka mo AUCHUIUTHHE (OPMUPYETCS U3 CyMMBl OQJIJIOB MO PE3yibTaTam
TEKYIIETO0 KOHTPOJIA M ITPOMEXKYTOUHOW aTTECTAllMM W BBICTABJISAETCS B COOTBETCTBUHM C
MIPUBEICHHON HIDKE TaOIHIICH.

O1eHKa Mo NATHOAJILHOM cHCTEMe OneHka 1Mo cro0aJILHOM cucTeMe
5 OTJIUYHO 81-100
4 XOPOIIIO 61-80
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3 YIOBJIETBOPUTEIHHO 41-60

2 HEYJIOBJIETBOPUTEIHLHO 0-40

6. YYHEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUITVIMHBI

6.1. OcHoBHas TUTEpaTypa
Bboromosnos, H. B. IlpakTrueckue 3aHATHS 10 MaTeMaTHKe B 2 4. : yueOHOE mocodue st By30B /

H.
32

B. BoromoinoB. — 11-e u3na., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. —
6 c. — (Bricmee oopazoBanue). — ISBN 978-5-534-06894-8. — Tekct : 31eKTpOHHBIH //

OobpazoBarenbHas miardopma FOpaiit [caiit]. — URL:

Yacrs 1: https://urait.ru/bcode/512666 (nata oopamenus: 20.01.2025).
Yacts 2 : https://urait.ru/bcode/512667 (nata oopamenus: 20.01.2025).
6.2. lonoTHUTEIbHAS JIUTEPATypa

1.

2.

3.

8.

9.

Anexcanapos A.Jl. 'eomerpust: yaeb6.mocodue ans By3oB / A. . Anekcanapos, H. FO. Henseraes. -
M. : Hayka, 1990. - 672c. — TekcT: HenoCpeICTBEHHBIM.

AranacsH, JI.C. T'eomerpusi: yueO.nmocobue mis By30B B 2-X 4. 4.2 / JI. C. Aranacsn, B. T.
basbines. - 2-e uzn.,crepeorut. - M. : Knopyc, 2015. - 424c. — TekcT: HenocpeacTBEHHBIM.

AranacsH, JI.C. T'eomerpusi: yueb.mocobue mnst By3oB B 2-x 4. 4.1 / JI. C. Aranacsn, B. T.
basbines. - 2-e uzn.,crepeorur. - M. : Knopyc, 2015. - 400c. — TekcT: HenmocpeacTBEHHBIM.

. baxBanos C.B. OcHoBaHMs T€OMETPHH: aKCHOMAT.H3JI0KCHHE TeoMeTprur EBkima : yuel.mocobue

mis By3oB / C. B. baxsanos, B. Il. UBanunkas. - M. :Beicirmk., 1972. - 280c. — Tekcrt:
HEIOCPEICTBEHHBIMN.

. boromonos H.B. Tlpaktuueckue 3aHATHA 1O MaTeMaTHKe: yued.mocoOue amns By3o0B. - 11-e usm. -

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

. ErepeB B.K. Metoauka nocrpoenust rpapukoB ¢ynkiui [Inextponusid pecypc] /B.K. Erepes,

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

. 3aBano C.T Dnemenrapnas anredpa [Tekcr]: yued. mocobue 1y By30B. - M.: [IpocBemienue,1964.-

302c.

3amaun 1Mo MareMaruke: YpaBHEeHUs U HepaBeHcTBa. CripaBouHoe mocoOue / BaBumoB B.B.,pen. -
M. : Hayka, 1987. - 240c. — TekcT: HenmocpeCTBEHHBIN.

Kucenes A.Il. I'eomerpusi: yueObnuk : mmanumerpus; crepeomerpus / A. II. Kucenes. - M. :
®usmarnurt, 2004. - 328c. — TekcT: HENMOCPEACTBEHHBIM.

10. Kucenes A.Il. AnredpalTekcr]. - M.: ®usmarnur, 2010. -248c..
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12.

13.

14.

15.

16.

17.

. Kneitn ®@. DnemeHTapHas mMaremMaTHKa: ¢ TOYKM 3pEHHs BBICHIEH : JekiuH. T.l. apudmerHka,
anrebpa, ananus / @. Knelin. - 4-e uzn. - M. : Hayka, 1987. - 432c. — TekcT: HEemocpeICTBEHHBIH.
Kneitn, ®@. DnemeHTapHas MaTeMaTHKa: C TOUKU 3pEHHUs BBICHIEH : JeKiuu. 4.2. reomerpus / .
Kneiin. - 2-e u3z. - M. : Hayka, 1987. - 416c¢. — TekcT: HemocpeAcTBEHHBIH.

Hosocenos, C.1. CnienunanbHblil Kypc 7aeMeHTapHO# anredpsl [Tekcr]. 6-e u3a. - M.: Briciias
mkona,1962.-564c.

[ToranoB M.K. Aunrebpa, TpUroHOMETpHsI M 3JeMeHTapHble (QYHKIMM [DJIEKTPOHHBIA pecypc]:
yueb.mocodue st By3oB / M. K. [lotanos, B. B. Anekcannpos, I1. U. [Tacuuenko. - M. :HUnekca,
2015. - 680c. — Pexxum pmocryma: http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-
algebra-trigonometriya-i-e

CoseptkoB, II. M. CnpaBodHUK IO 3JI€MEHTapHOW MaTemaruke : yueObHoe mocobue / II. WM.
CoBeptkoB. — 2-¢ u3., crep. — Cankr-IletepOypr : Jlans, 2022. — 404 ¢. — ISBN 978-5-8114-
4132-7. — TekcT : aneKkTpoHHbIN // JlaHb : 31eKkTpoHHO-OMONMOTeuHass cucrtema. — URL:
https://e.lanbook.com/book/206390 (mara obpamenus: 06.06.2023). — Pexum moctyma: s
aBTOpU3. NIOJIb30BATENEH.

Oense O.U. DnemenrtapHas reomerpusi [Tekcr]: yueb.mocobue mist By3oB. -M.: MI'OVY,2010.-
112c.

HlaxmeiictepA.X. Tloctpoenne rpadukoB ¢GyHKIWN d7MeMeHTapHbIMU 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.: Buktopus [1moc,2011.-184c.

18. [xnsapckuit J1.0. T'eomerpusi: muranumetpus : u30p.3agaHuss u Teopembl dmem.mareM. / [[. O.
[Mxnspexuit, H. H. Yenumos, . M. SMrmom. - M. :@usmariaur, 2000. - 336¢c. — Tekcrt:
HEMOCPEACTBEHHBIN.

19. Wxnsapckmii, J[. O. M30paHHBIe 3a7auyd W TEOPEMbI AJIEMEHTAPHOM MaTeMaTHKu. | 'eomerpus
(crepeomerpusi): Yueonoe mocodbue / Ilknsapckuii J[.0., YennoB H.H., Srmom U.M., - 3-e u3nm. -
Mocksa : @UBMATIIUT, 2015. - 256 c.: ISBN 978-5-9221-1623-7. - TekcT : 3MEeKTPOHHBIN. -
URL: https://znanium.com/catalog/product/854396 (mata o6pamienus: 20.01.2025). — Pexum
JOCTyMA: 110 MOJIHUCKE.

6.3. Pecypchl uHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTepHeT»

1. OO0pa3oBarenbHbIH CTYJACHUSCKUI MopTall [ DIeKTpoHHbBIN pecypc]. -http://area?.ru/

2. Mecro 3HaHui B ceTd [DneKTpoHHbIH pecype]. -Www.y10K.ru

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

7. METOANYECKHUE YKA3ZAHUSA 110 OCBOEHUIO JTUCHUIIJINHBI

1. MGTOIH/I‘-IeCKI/Ie PEKOMECHAAIMH 110 IIOATIOTOBKE K IIPAKTHYCCKUM 3aHATHUAM.
2. MGTO,I[I/I‘ISCKI/IC PCKOMCHAAIHNH 110 OpraHru3alinunu CaMOCTOSITEIbHOM pa60TbI 10 AU CHUIIJIIMHAM.

8. UH®OPMAIIMOHHBIE TEXHOJOI'NAU JJIs1 OCYIHIECTBJIEHUS
OBPA3OBATEJIBHOTI'O ITPOLIECCA IO JUCHUIIJIMHE
JIueH3noHHOe MPOrpaMMHoe odecreyeHue:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

NudopMmannoHHbie CIPABOYHbIEC CHCTEMBbI:
Cuctema TAPAHT
Cucrema «Koncynprantl troc»

[Ipodeccrnonanbubie 6a3bl TaHHBIX
fgosvo.ru — IMTopran PerepanbHLIX TOCYAAPCTBEHHEIX 00pa30BaATENBLHBIX CTAHIAPTOB BEICIIIETO
o0Opa3oBaHus
pravo.gov.ru - ObunuaiasHEIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIINU
www.edu.ru — deaepanpublii nopran Poccuiickoe oOpazoBanue

CBoOOIHO pacmpocTpaHsieMoe TporpaMMHOe oOecredeHHe, B TOM YHUCJE€ OTEYECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (st Bocripou3BeAeHHsI DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JIUCHUIIJINHbI

MarepuanbHO-TEXHUYECKOE 0OecTieueHre JUCITUTUTMHBI BKITFOYAET B CeOsI:

- yueOHbIE ayAWTOPHH IJi1 MPOBEACHHs y4eOHBIX 3aHSITHI, OCHAIICHHbIE 000OpYHAOBaHHUEM H
TEXHUYECKUMH CPEACTBAMU  OOyUYCHHS: yaeOHON MeOenplo, JOCKOW, JAEMOHCTPAIIMOHHBIM
000pynOBaHUEM, IEPCOHATBHBIMUA KOMITBIOTEPAMH, TPOSKTOPOM;

- TIOMEIICHMsI I CaMOCTOSITEIbHOM paOOThI, OCHAIICHHBIE KOMIIBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO TOJKIIOUEHHEM K ceTu «VIHTepHeT» U o0ecrmeueHueM JO0CTyNa K AIEKTPOHHON
nH(pOpMaLIMOHHO-00pa30BaTeNbHOI cpese.

19


https://znanium.com/catalog/product/854396
http://www.y10k.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/
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