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1. IJIAHUPYEMBIE PE3YJIBTATHBI OB YUEHUSI
1.1. lean u 3apaum AUCHUTLIHHBI

Leab ocBoeHUsI AUCUUILUIMHBI «TEopus U MpaKTHKA PEIICHUS MAaTEMATHIECKHUX 33729
— 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 JUCHUII/TUHBI B CTPYKTYPE OBPA30OBATEJILHOM IPOI'PAMMBbI

JluctmuinHa BXOAWUT B 9acTh, (OPMUPYEMYIO YYaCTHHKaMH OOpa30oBaTEIIbHBIX OTHOIICHUM
broka 1 «/{uctuniunel (MOAYNIN)» U SABISETCS 003aTEIBbHOM IS U3YUCHHUS.

Hns ocBoeHust aucuuiuinHbl «Teopuss W MpaKTUKA PEIICHUS MATEeMaTUYECKUX 3314y
oOyuJaroluecss UCHONB3YIOT 3HAHMS, YMEHUS, HABBIKH, MOJy4Ye€HHbIE MU CPOPMHUPOBAHHBIE B XOJIE
M3y4YeHUs TaKUX TMPEIMETOB Kak «JJeMEeHTapHas MaTeMaThuKa», «Airedpa W TEOopus YHUCE»,
«MareMaTuyeckuil aHanusy», «l'eoMeTpus» u Jp.

N3yuenne aucuummabl «Teopuss M NpakTUKa PEIICHUS MAaTeMaTUYECKUX 3a7au» SBISETCS
06a3oif 7S JanbHEHIIEro OCBOEHUS CTyAeHTamMH AucuuIiuHbl  «Teopust BeposTHOCTEH U
MaTeMaTHUYeCKast CTAaTUCTHKAY, «/[MCKpeTHass MaTeMaThukay, «ApupMETHKA TCHCTBUTEITHHBIX YUCEI.

3. OFbEM U COAEPXAHMUE JUCIIUIIJIUHBbI
3.1. O0beM JUCHUIIINHBI

IToxa3arenb 00beMa IUCHMIIIMHBI Kos-Bo 1acos
Ounas popma | OuHO-3a0uHas
00y4eHus dbopma
00y4eHus

O0beM QUCIUAIIINHEI B 3a4ETHBIX €IUHULIAX 3 3
O0BbeM AUCIHILTUHBI B 9acax 108 108
KonrakTHasi pabora: 54,2 28,3

Jlexun 6 10

[TpakTHueckue 3aHsITHS 48 18

13 HUX B popMe NpaKTUIECKOM MOATOTOBKI 36 12
KoHTakTHBIE Yachl Ha IPOMEKYTOUYHYIO aTTECTALMIO: 0,2 0,2
3auer 0,2 0,2
CamocrosTenbHas pabora 46 72
Kontponb 7,8 7,8

DopMoii MPOMEKYTOUHOM aTTECTAIlUU SABISIETCS 3a4eT B 1 cemecTpe Ha OYHON U OYHO-3209HOU
dhopme oOyueHus.



3.2. ConepxaHue TUCHUILIUHBI
QOunas popma o0yueHust

HanmenoBanue pa3jiesioB (Tem)
AUCIHHUIIMHBI ¢ KPATKHM CO/Iep:KaHHeM

KoJ1-Bo yacoB

Jlekuu

IIpakTHYeckue
3aHATHA

vy

Bcero
N3 uux B popme
NMPaAKTHYECKOi

MMOATOTOBKHU

Tema 1. To:knecTBeHHbIE PE0OPA30BAHUSA

ToxaecTBeHHbIE  NpeoOpa3oBaHMsl  PAllMOHAIbHBIX  BBIPAKEHUIL.
Paznoxenue MHOrowieHoB Ha MHOxutenu. CokpaieHue IpoOe.
Cymma U 1pou3Bel€HUE palMOHAJIbHBIX BblpakeHuM. Haxoxxnenue
YUCJIOBBIX 3HAUYEHUM palMOHAJIBHBIX BbIpaXeHUH. ToXKaecTBEHHbIE
npeoOpa3oBaHus HMppalMOHAIbHBIX BbIpakeHUuil. MppauuoHaibHble
BelpakeHus.  O6nacte  ompenenenus.  [IpuMeHeHue  CBOWCTB
apu(METHUECKUX KOpHEH NpH TNpeoOpa3oBaHMIX HPPATUOHATBHBIX
BbIpa)keHUIl. Bpinenenue kBagpata wiM KyOa IO 3HAKOM pajuKala.
Crnosxnble paaukanbl. ToxecTBEHHbIE TPEOOPa30BaHUs TOKA3aTENbHbBIX
u JorapupmMuueckux BblpakeHud. CpoiicTBa creneneid. CBoiicTBa
YHUCIJIOBBIX J0rapugMoB. ToxnecTBeHHbIE npeoOpazoBaHus
NOKa3aTeabHbIX U JIOrapu(PMUYECKHX BbIpakeHUH. ToX1ecTBEHHbIE
peoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH.
Tpuronomerpuueckass OKpyxkHoOcTb. lloHATHE KOCMHYyca U cuHYca
JNEHCTBUTENBHOTO 4YMCia.  ['pynmbl TPUTOHOMETPUYECKHX (POpMYII.
ToxnecTBeHHble NPeoOpPa30BaHUsI TPUTOHOMETPUUYECKUX BBIPAXKEHUH.
ToxxaecTBeHHbIE TPE0OPa30BaHUSI BBIPAXKEHHM, COEpKAIMX 00paTHbIE
TpuroHomerpuueckue GyHkuu. YucnoBble HEpaBeHCTBA.

IIpocreiimne HepaBeHCTBA. JlOKa3aTenbCTBO YHMCIIOBBIX HEPABEHCTB.
CpaBHeHHE 3HAUYEHUN YHCIOBBIX BbIpaKeHUN. CpeqHuEe BEINYUHBI.
Kitaccnueckne HepaBeHCTBa.

Tema 2. KomOumnaropubie 3agaun. Meronq MaTeMaTH4eCKOM
unaykuuu. [lepecranosku. Covyeranus. Pasmemenus

[TpaBuno ymHOXeHMS W JepeBo BapuaHToB. [lepectaHoBku. BwiGop
HECKOJIBKMX  DJIEMEHTOB. Coueranusl. Pa3memenus. Meron
MaTeMaTHYECKON MHAYKLIUU B pelIeHUM 3a1ad. [Ipu3Haku npumMeHeHus
MEeToJla MaTeMaTU4YecKOl MHAYKIMU TpU pelIeHud 3agad U
JI0Ka3aTeNbCcTBE TeopeM. Pemenue 3aaau.

Tema 3. I'eomeTpusi. OCHOBHBbIEC METOAbI PELICHUS] T€OMETPHYECKUX
3a/1a4 Ha BbIYHCJICHUE U 10KA3aTeJIbCTBO

Mennana mpsSMOYTOJBHOTO TPEYroJbHHKA. YJIBOEHHE MEJIHaHBbI.
[Tapamnenorpamm. CpenHss auHUS TpeyrosbHUKa. Tpaneuus. [Ipuemsl
HAXOXJ/IEHUS BBICOTHI U OHMCCEKTPUCHI TpeyrojpHUKa. OTHOLIEHHE
orpe3koB. OtHomenue tuiomanei. KacarenbHass K OKpPY)KHOCTH.
Kacarommecs OKPYHOCTH. ITepecekaronumecs OKPY>KHOCTH.
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OKpy’>KHOCTH, CBSI3aHHBIC C TPEYTOJIBHMKOM M YETBIPEXYTOJIBHUKOM.
[IponopimoHanbHbIE OTPE3KM B OKPYKHOCTU. YTJbl, CBSI3aHHBIE C
OKPYKHOCTBIO. Meton BCIIOMOTaTEJIbHON OKPY>KHOCTH.
Bcenomorarensnbie 1o 00HBIE TpEyroidbHUKH. HekoTopele cBoiicTBa
BBICOT M TOYKM HX IepecedeHuss. Meron miomanen. Mcnonb3oBanue
TPUTOHOMETPUM IIpU PELICHUMM 3aJad  Ha BbUKMCIEHHE. Merton
BEeKTOpHOH  anreOpbl. Mcmonb3oBaHue  KOOPAMHATHOIO — METOJA.
I'eomeTpuyeckue pelieHuss HEreoMEeTpUYEeCKHX 3ajnad. Pemienue
UppallMOHATBHBIX ypaBHEHMH. Pemenue cucrem anredpandeckux
YpaBHEHUM.

Tema 4. 3ajaum Ha UCNOJIb30BAHME KOMILUIEKCHBIX YKceJ B ajreope,
reomerpuu. KoMmiuiekcHblie unciia

Onepanun  HaJa  KOMIUIGKCHBIMH — 4YucliaMd.  ['eomerpuyeckas
UHTEpIIpETaus  KOMIUIEKCHBIX — uuncen. [lokasarenmbHas — Qopma
KOMIUIEKCHOTO  4ucia. KOMIUIGKCHbIE 4YHCia B 3JIEMEHTapHOM
FeOMeTpI/II/I. OCHOBBI METOA4a KOMIIJICKCHBIX YHUCCII. CDOpMy.]IBI JUINHBI
OTpe3Ka M CKaJIPHOTO IPOM3BEJICHUsI BEKTOpoB. IlapamiensHOCTb,
KOJIJII/IHeapHOCTB, HepHeHILI/IKy.]IﬂpHOCTI). KOMHJIGKCHI)IG KOOp[[I/IHaTBI
HEKOTOpBIX ToueK. [lomoOHbIe U paBHBIE TPEYTrOJbHUKH. Pemienue 3agau
C IIOMOIIBIO KOMIIJICKCHBIX YUCCII. KOMHHGKCHI)IG quciia B
3JIEMEHTapHOU anredpe.

Hcronp30BaHue TPUTOHOMETPHUYECKON (DOPMBI KOMILIEKCHBIX YHCEI /IS
pelieHus ypaBHEHUM.

Tema 5. W30panHble HecTaHJAPTHbIE 3aJa4M IIKOJIbHOIO Kypca
MaTeMATHKHU U MeTo/ibl uX pemieHusi. HepaBencrBa

,Z[OKa?uaTeJH)CTBO HEPAaBCHCTB MCETOAOM MaTeMaTHYECKOM HHIAYKIUU.
HepaBeHcTBa, CBs3aHHBIE C TPUTOHOMETPUUECKUMH  (YHKLHAMHU.
HepasencrBa B ruranumerpuu u crepeomerpun. yHKun AHTBE U UX
IPWIOKEHUA. 3aJaud Ha MakCUMyM M MHHMMYyM. Pemenue 3anmad c
napaMeTpoM. Yuciao KOpHEH KBaJpaTHOTO MHOTOYIEHAa B PELICHUU
3ama4 ¢ mapameTpoMm. CBONMCTBa KOpHEH KBaJpaTHOTO MHOIOWIEHA B
pelleHny 3aJad C HapaMeTpoM. B3aumHOe pacrnonokeHue KOopHen
KBaJIpaTHOI'O MHOTOYJIEHA U 33J]a4M C TapaMETPOM.

Hroro

ITPAKTHUYECKASA ITOAI'OTOBKA

Tema 3agaHue Ha NPAKTHYECKYI0 OATOTOBKY

12
12 8
12 8
48 36
KOJINYecT
BO 4YaCOB

Tema 1. ToxnecrBenHble | Pazpaboraiite cucteMy 3a1ad (C pelICHUSIME),
npeodpazoBaHus BKJIFOYAIOLIYIO 3314l Pa3HOT'0 YPOBHS CIIOKHOCTH,
JUIs1 pabOThI C YUAIIUMHUCS Ha YPOKE 3aKpeIUIeHUs U

COBEPILIECHCTBOBAHUS 3HAHUM 110 TEME:!
1. TlpeoGpa3oBaHue palMOHAIBHBIX
BBIPAKCHUIA.

CTCIICHHU.

2. CremneHb ¢ palliOHAIBHBIM MTOKA3aTEIIeM.
[IpeoOpa3oBaHue BbIpaxeHH, CopepIKaluX

3. CsotictBa norapudmos. [IpeodpazoBanue
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BBIPKEHUH, COEPIKAIIUX JTOTAPHUPMBIL.
4. ToxmecTBeHHBIE TIPe0Opa3oBaHMs
TPUTOHOMETPUYECKUX BBIPAKCHUH.

Tema 2. KomOuHaTopHbIe
3aJa4H. Metoa
MaTeMaTH4YeCKoM
uHaykuuu. IlepecranoBkmu.
Coueranus. Pazmemenust

1. Pa3zpaboraiiTe caMOCTOATENbHYIO paboTy A7
MIPOBEPKU 3HAHUN yUYaIIUXCS IO TeMe
«IIepecranoBku. Coueranus. Pazmemenus».
BrinonHneHnHoe 3a/1aHue T0JKHO BKITIOYATD:

— IEepEeYeHb MIPOBEPSEMbIX 3HAHUN, YMEHUMN U

HABBIKOB;
—  3aJaHMs CAMOCTOSTEIBHON paboOTHI;
— O3TAJIOHHOE PELIEHHUE CaMOCTOSITEIbHOU

paboThI; 4
— IIKaJy OLEHKH BBIMOJHEHHOMN
CaMOCTOSITENIbHOM pabOTHI.
2. CocraBbTe 3aJ1aun pa3HoTo TUTIA
(moka3aTenbCTBO  YTBEPKIEHHUE O  JCIUMOCTH
BBIPAKEHUH, J10Ka3aTeIbCTBO HEPABEHCTB M IIp.)
JUIs paboOThI C yYalllUMUCS Ha BHEYPOUHOM 3aHSATUU
[0 MaTeMaTuke 1no reme «Merog MareMaTHu4ecKoin
VHJYKUIHAW.
Tema 3. I'eometpus. | 1. Pa3paboraiiTe cucreMy 3a1ay4 (C pelieHusMu)
OcHoBHBIE METOABI | 11 pabOTHI C yJaluMHucs 110 TeMe:
pelleHusi reoMeTPHYeCKUX — MeTos yBOGHHS Me/HAHbL.
3aJa4 HAa BbIYHUCJICHHE U .
10KA32TeJILCTBO — Meroa BcriomoraTesibHON OKPY>KHOCTH.
— Merton tuiomiazen.
— Tpuronomerpuyeckuii METOJ IPU pPELICHUU
reOMETPUUYECKUX 3a1a4.
— BekTopHO-KOOpAMHATHBINA METOJT PEIEHUS
reOMETPUUYECKUX 3aa4.
2. lns xaxaoi 3agauu u3 1. 1 pa3paboTaiite
BOIIPOCHI, HAITPABJISIOLIME X0/ PEIICHUS 12
yYaluMHCs.
3. Pa3paboraiiTe mamMsTKy ISl YHaIIUXCs 110 TEME:
— YeThIpexyroiabHUKH.
—  OKpYXHOCTb.
— BexkTopsl ¥ KOOpAUHATHI Ha MIIOCKOCTH.
— BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE.
[Tnomane MoBepXHOCTH U OOBEMBI TEJI B
MIPOCTPAHCTBE.
Tema 4. 3amaum  Ha | 1. PazpaboraiiTe pparmMeHT ypoka 1o reme
HCIO0Jb30BAHHE «Ornepaiy ¢ KOMIUJIEKCHBIMU YHCTIaMI.
KOMIUIEKCHBIX 4Hcel B | 2. CocTaBbTe 33a4M (C pelIeHUsIMH) JJ1s1 pabOTHI C
aireope, reoMeTpHMH. | yJallMMHUCS Ha BHEYPOYHOM 3aHATHH I10 8

KoMnuiekcHbIe yncia

Marematuke «KomIuiekcHble uncina B
AJIEMEHTAPHON T€OMETPUMY.
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Tema 5. N36pannbie | 1. CocTaBbTe 3a7a4u (C pEIICHUSIMHU) AJIs1 PaOOTHI C

HeCTaHAAPTHDbIE 3alaY¥ | yyamuMucsa Ha BHEYPOUYHOM 3aHATUU 110
IIKOJBHOI'0 Kypca

MAaTEeMAaTHKHU U METOAbI HX

TUTAHUMETPUH U/WIIHA CTEPEOMETPHH.
pemienusi. HepaBencrBa

2. Pa3paboraiiTe (hparmMeHT ypoka 1o teme
«Pemenne KBaipaTHBIX ypaBHEHHUH C
apaMeTpOM.

MAaTCMaTUuKe, MOCBAIICHHOMY HCPABCHCTBAM B

OuHo-3a04Hasi popma oOyueHust

HaumenoBaHue pa3jiesioB (TeM)
TUCIHUIIMHBI ¢ KPATKUM CO/Iep:KaHueM

KoJ1-Bo yacoB

Jlekuu

3aHATHUA

IIpakTHYeckue

Bcero
U3 uux B popme

(V)

MPAKTUYIECCKOH

IMOATOTOBKHU

Tema 1. TosxkaecTBeHHbIe IPpeodpa3oBaHus

ToxxaecTBeHHbIE  MPEOOpa3oBaHMsl  PAIMOHANIBHBIX  BBIPAKCHHIL.
Paznoxxenne wmHorownieHoB Ha MHoXuTenu. CokparieHue apoOei.
Cymma M 1IpoM3BEIEHUE palMOHAIBHBIX BbIpakeHuM. Haxoxxnenue
YUCIIOBBIX 3HAYEHUW pPALMOHAIBHBIX BbIpaXEHUW. TOXKIECTBEHHbIC
npeoOpa3oBaHus HUppaIMOHATBHBIX BbIpakeHUil. HppanmoHanbHbIe
BolpaxkeHus.  OOmacte  ompenenenus.  IIpumeneHue — cBOMCTB
apu@MeTUYeCKuX KOpHEH Mpu mnpeoOpa3oBaHUSIX HpPpalOHATbHBIX
BbIpaKeHUIl. Bpinenenne kBagpata wiM KyOa IMOJ 3HAKOM pajHKala.
Crnosxnble paaukanbl. Tox1ecCTBEHHbIE TPEOOpa30BaHUs TOKA3aTEIbHbBIX
u norapupmuyeckux BolpakeHuil. CBoiicTBa creneHeil. CBoiicTBa
YU CIIOBBIX jorapudmoB. ToxecTBeHHBIE peoOpa3oBaHus
NOKa3aTeIbHbIX W JIOrapu(PMUUYECKHX BbIpakeHHH. ToXaecTBEHHbIE
npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH.
Tpuronomerpuueckass OkpyxHocTb. lloHATHE KOCMHYyca U cuHYyca
JNEHCTBUTENBHOTO 4MCia.  ['pynmbl TPUTOHOMETPUYECKHX (POpMYII.
ToxnecTBeHHble NPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BbIPAKEHUH.
ToxxaecTBeHHbIE TPe0OPa30BaHUsI BBIPAXKEHHM, COEpKAIMX 00paTHbIE
TpUroHomerpuueckue GyHKIHU. YucioBble HEPaBEeHCTBA.

IIpocreiimne HepaBeHCTBA. JlOKa3aTenbCTBO YHMCIIOBBIX HEPABEHCTB.
CpaBHeHuE 3HAUYEHUN YHCIOBBIX BbIpakeHUN. CpeaHue BEITUYMHBIL.
Kitaccnueckre HepaBeHCTBa.

Tema 2. KomOunaropuble 3agauu. Merogq MareMaTu4eckKoi
uHaAyKkuuu. [lepecranoBku. Coueranusi. Pasmemenust

[IpaBuiio ymHOXXeHUs W JAepeBo BapuaHToB. [lepectanoBku. Brioop
HECKOJIbKUX 3JIEMEHTOB. Coueranms. Pazmemenus. MeTton
MaTeMaTUYECKOM MHAYKLIMHU B pelieHuH 3anad. llpusHaku npumeHeHus
METOJla MaTEeMAaTH4YeCKOW HWHIYKIMU T[pH pENIeHWH 3aJad |
JIOKa3aTeNIbCTBE TeopeM. Perienue 3amay.
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Tema 3. I'eomeTpusi. OCHOBHBIE METOIbI PelICHUS] TeOMETPUYECKUX
3a/1a4 Ha BbIYHCJICHUE U 10Ka3aTeJIbCTBO

Menuana mOpsAMOYTOJIBHOIO TPEYrOJbHHMKA. Y IBOEHHUE MEIHAHBI.
[Tapamnenorpamm. CpenHss nuHUs TpeyrosbHuka. Tpanenus. ITpuemst
HaXOXXJEHHUsA BBICOTBI M OMCCEKTPUCHI TpeyrojpHUKa. OTHOLIEHHE
orpe3koB. OtHomenue tulomaneii. KacarenbHass K OKpPYKHOCTH.
Kacaromuecs OKPYXHOCTH. ITepecekaromuecs OKPYKHOCTH.
OKpy’>KHOCTH, CBSI3aHHBIE C TPEYTOJIBHUKOM U YETBIPEXYTOJIbHUKOM.
[IponopunoHanbHbIE OTPE3KH B OKPYKHOCTH. YTJIBI, CBSI3aHHBIE C
OKPYKHOCTBIO. Meron BCIIOMOT'aTEJIbHON OKPY>KHOCTH.
BcenomoraTenbHble 10700HBIE TpeyrosibHUKUA. HekoTopsle cBOMHCTBa
BBICOT M TOYKHM UX IepecedeHus. Merox mnomanei. Mcenons3oBanue
TPUTOHOMETPUM IpU PEIIEHUH 3aJad Ha BblYKMCcIeHuEe. Meron
BEKTOpPHOH  anreOpel. Mcnosb3oBaHME  KOOPAMHATHOIO — METOJA.
['eomeTpruyeckue pelleHHs HEreoMeTpU4YecKuX 3anad. PenieHue
UppalMOHAIBHBIX ypaBHEHHIl. Pemenue cucreM anredpandeckux
YpaBHEHUU.

Tema 4. 3agaun Ha UCHOJIL30BAHME KOMILIEKCHBIX YHCeJI B ajaredpe,
reomerpuu. Komniexkcusle yuciia

Onepauuu  HaJA  KOMIUIEKCHBIMM  4HclaMu.  ['eomerpuueckast
UHTEpIIpeTalus  KOMIUIEKCHbIX — uuncen. [lokazatenbHas  Qopma
KOMIUIEKCHOrO  yucna. KoMIulekcHble 4uciia B 3JE€MEHTapHOU
reoMerpur. OCHOBBI METO/AAa KOMIUIEKCHBIX 4ucel. DOopMyIbl JUIMHBI
OoTpe3Ka M CKaJSIpHOTO Npou3BeleHus BekTopoB. [lapaienbHOCTb,
KOJUTMHEAPHOCTh, MEPHEeHIUKYISIPHOCTh. KOMIUIEKCHbIE KOOPIWHATHI
HEKOTOphIX ToueK. [10100HbIE U paBHBIE TPEYTrOJILHUKH. Pemienue 3anau
C TIOMONIbIO KOMIUIEKCHBIX 4yHcel. KoMIIeKCHbIE uuciaa B
AJIEeMEHTapHOU anreope.

Hcnonp30BaHne TPUTOHOMETPUYECKON (POPMBI KOMIUIEKCHBIX YHCEI TS
peneHusl ypaBHEHU.

Tema 5. W30panHble HeCcTaHJAPTHbIC 3aJa4M WIKOJIBHOIO Kypca
MaTeMaTHKHU U MeTobl uX pemeHusi. HepaBencrea

Jloka3aTenbCcTBO HEPABEHCTB METOJOM MaTEMAaTHUECKONM HWHAYKLUU.
HepaBencTtBa, CBsi3aHHBIE C TPUTOHOMETPUYECKHUMH  (DYHKIHUSMHU.
HepaBeHnctBa B miaHuMeTpuu u crepeomerpun. OyHKIUN AHTBE U UX
IMMPUITOKCHUA. 3az[atm Ha MAaKCMMyM UM MHHUMYM. Pemenne 3agady C
napaMeTpoM. YHCIO KOpHEM KBagpaTHOTO MHOTOWIEHA B PELICHUH
3ama4 ¢ mapameTpoMm. CBoiicTBa KOpHEW KBaJIpaTHOIO MHOTOYJIEHA B
pellleHnn 3ajad ¢ napaMeTpoM. B3auMmMHOe pacmnosjokeHue KOpHel
KBAJIPaTHOI'O MHOTOYJICHA U 33J]a4H C TaPaMETPOM.

Hroro

10

18

12

IMPAKTUYECKASA IMOAI'OTOBKA

Tema 3agaHue HA NPAKTHYECKYI0 IOATOTOBKY

KOJHUYECT
BO 4YacoB

Tema 1. ToxknecrBennble | PaspaboTaiite cuctemMy 3a1a4 (C pelIeHUsIMH),

npeodpa3oBaHus BKJTIOYAIOLIYIO 33J1a4l Pa3HOTO YPOBHS CIOXKHOCTH,

COBCPUICHCTBOBAHUSA 3HAHWI 110 TEME:

U1 paboThI C YHAIlMMUCS HA YPOKE 3aKperieHus: U
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1. TIpeoGpa3oBaHue panrOHAILHBIX
BBIPAKCHUIA.

2. CremneHb ¢ pallMOHAIBHBIM MTOKa3aTEJIEeM.
[IpeoOpa3oBanue BBIpaXKEHUN, COACPIKAIINX
CTETeHH.

3. Cgoiictra snorapudmos. [IpeodbpazoBanue
BBIpXEHUI, COIepKAIIUX JTOTapHU(PMBIL.

4. ToxmecTBeHHbIC IPeoOpa3oBaHHUs
TPUTOHOMETPUUECKHUX BBIPAKEHUH.

Tema 2. KomOuHaTopHbIe
3aJa4H. Metoa
MaTeMaTH4YeCKoM
uHaykuuu. IlepecranoBkmu.
Coueranus. Pazmemenus

1. Pa3zpaboraiiTe caMOCTOATENbHYIO paboTy A
IIPOBEPKU 3HAHUH yUaIIUXCs 110 TEME
«IlepecranoBku. Coueranus. PazmenieHus».
BrinonHeHHOE 3a/1aHuE T0JKHO BKJIFOYATH:
— IEepeYeHb MIPOBEPSEMbIX 3HAHUN, YMEHUMN U
HaBBIKOB;
—  3aJlaHus CaMOCTOSTENbHOM padoThI;
— 3TaJIOHHOE pellIeHHE CaMOCTOATEIbHOM
paboThI;
— IIKaJly OLEHKHU BBINOJIHEHHON
CaMOCTOSITENILHOM paOOTHI.

2. CocraBbTe 3a1auu pa3zHoro THIA
(moKa3aTenbCTBO  YTBEPXKIACHUE O JACIUMOCTH
BBIPQXKEHUH, J10Ka3aTeIbCTBO HEPABEHCTB M TIP.)
JUTSL pa0OTHI C yYalIUMHCS HA BHEYPOUYHOM 3aHSATUU
10 MaTteMaTtuke 1o teme «MeToJ MaTeMaTUuYecKon
WHTYKITAN.

Tema 3. I'eomerpus.
OcHoBHbIE MeTOobl
pelIeHus] TeOMeTPHYEeCKHX
3aa4 Ha BbIYMCJIECHHE H
JA0Ka3aTeJIbCTBO

1. Pa3paboraiiTe cucreMy 3a1a4 (C pelIeHusIMH)
111 pabOTHI C YYaLTUMHUCS IO TEME:
— Meroa ynBoeHus: MEIUaHBbI.
— Meron BcrioMoraTesbHON OKPYKHOCTH.
— Meron mnomanen.
— TpuronomerpHyeckuii METOJ IPU PELICHUN
reOMETPUUYECKUX 3a4a4.
— BekTopHO-KOOpAMHATHBINA METOJT PEIEHUS
T€OMETPUUYECKUX 3a4a4.
2. 1ns kaxxaoi 3anaum u3 1. 1 pazpabotaiite
BOIIPOCHI, HAIIPABJIAIOIINE X0 PELICHHUS
YYaIIUMHUCS.
3. PazpaboraiiTe mamMsTKy AJs YUaLIUXCs 110 TEMe:
— YeThIpexyronbHUKH.
—  OKpyXHOCTb.
— BexkTopsl 1 KOOpAUHATHI Ha MJIOCKOCTH.
— BexkTopsl 1 KOOpAUHATHI B IPOCTPAHCTBE.
[Tnomanas MOBEpXHOCTH U 0OBEMBI TEl B
IIPOCTPAHCTBE.
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Tema 4. 3agaum  Ha | 1. PazpaboraiiTe pparMeHT ypoka no teme
HCII0JIb30BaHHE «Onepanuu ¢ KOMIUIEKCHBIMU YHCIIaMM.
KOMILUIeKCHBIX  umcedl B | 2. CocTaBbTe 3a/1a4H (C pelIeHUusIMuU) 7151 paboThI C
aiareOpe, reoMeTpHH. | yHYalMMUCS Ha BHEYPOUHOM 3aHATUU T10 2
KomniekcHsblie yncia Matematuke «KoMIiekcHbie yncia B
3JIEMEHTAPHOU F€OMETPUM.
Tema 5. M36pannbie | 1. CocraBbTe 3a1auu (C pemieHUIMHU) JUIst paboThI ¢
HeCTaHJapTHbIE 3alaY4 | yyalUMHUCA Ha BHEYPOUYHOM 3aHATUH 110
HIKOJBHOTO KYPC€2 | yiarematrke, OCBAIIEGHHOMY HEPABEHCTBAM B
MaTeMATHKH W MeTOJAbl MX
TUTAHUMETPUH U/WIIA CTEPEOMETPHH. 2
pemienusi. HepaBencrBa .
2. PazpaboraiiTe pparmMeHT ypoka 1o reme
«Perenue KBapaTHBIX ypaBHEHUH C
1apaMeTPOM).
4. YueOHO-MeTOAHYeCKOe o0ecnedeHHe CAMOCTOATEIbHOM padoThl 00y4al0IMXCsl
Kon-Bo
Temsbl nsg Mertonnuec
4acoB DopMBbI
CaMoCTOSITeN Koe DopMbI
N3y4aembie BOIpoCh (ouHo/0u | camocToATeN
BHOTO . o0ecrie4eHr [0TYETHOCTH
HO- bHOI pabOTHI
U3YYEHUS e
32049HO)
Hoxazarensc | 1. JlelicTBUTENbHBIC YUCHTA U
TBO TOX/IECTB NEHCTBUS HAJl HUMU
Y HEPAaBEHCTB 2. Jloka3aTenbCTBO
Ha TPUTOHOMETPHUYECKHUX PaGora ¢ Pexomenny | Pacuernas
MHOKECTBE TOXKJICCTB. . emast pabora,
16/24 | IMTEparypoi
3. JlokazaTenbCTBO U CTLIO auTepaTtypa. | MpaKkTuiec
HEPABEHCTB Pecypcnl KOE
WNuTtepner.
4. Jloka3aTesnbCTBO WuTepHer. 3aJlaHue
MIOKAa3aTeNbHbIX U
JorapupMUUECKUX
TOXKJIECTB
Pemenue 1. B3aumHOe pacnonoxeHue
reoMeTpuyec JUMHEHHBIX QUTyp:
KMX 3aJa4 Ha | B3alMMHOE PACIIOJIOKECHHE
IJI0CKOCTH Pa3IMYHbIX TOYEK Ha
IIPSIMOH,
B3alMHOE PACIIOJIOKEHHE
TOYKH U OTpe3Ka, JIEKALUX
Ha OJJHOM MPSMOU
]1 P ’ Pexomenny | Pacuernas
B3alMHOE PACIIOJIOKEHHE Pabota ¢
IIPSAIMOM ¥ TOYKH BHE JUTEPATypOu eMa padora,
p . 20/32 M JIuTepaTtypa. | paKkTuiec
psIMOii, Y CETBHIO
Pecypcsl KO€
B3alMHO€ PACIIOJIOKEHHUE WHTepHer.
N HNuTtepner. 3a71aHue
OpsSMOM U ABYX TOUYEK BHE
ee,
B3alMHOE PACIIOJIOKEHHE
TOYKH U JIBYX B3aUMHO
MapajuieNbHbIX TPSIMBIX.
2. B3anmHOe pacroyioxkeHue
IPSAMOJIMHEHHBIX QUTYp:
B3aMMHOE PACIIOJIOKEHHE
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TPEYTroJIbHUKOB,
B3aMMHOE PACIIOJI0KEHUE
MHOTOYT'OJIbHUKOB.

3. B3anmuoe pacmosioxxenue
OKPY>KHOCTEH. :
B3aMMHOE PACIIOJI0KEHUE
LEHTPOB OKPY>KHOCTEH
OTHOCHUTEIILHO 001Iei
KacaTeJIbHOM,
pacroioxKeHue EHTPOB
OKPYKHOCTEH
OTHOCHUTEIILHO HX OOIIeH
TOYKH KacaHWs,
pacroioxKeHue EHTPOB
OKPYKHOCTEH
OTHOCHUTEIILHO 001Iei
XOp/bl,
pacIoyioKeHue EHTPOB
OKPYKHOCTEN
OTHOCHUTEIILHO XOPbI
0oJbIIEH OKPYKHOCTH
pacroIoKeHNE TOUEK
KacaHUs OKPYKHOCTH U
MpSMOit
4.I'eoMeTpUYECKHUE 3a/1a4U C
napameTpamu
5. OTHoOLIEHUE OTPE3KOB.
OTHolIEHNE TIOMAACH.
Meron momaaei.

6. Ucnonbs3oBanue
TPUTOHOMETPHH TIPH
pellleHnu 3a7a4d Ha
BbIUKCIIEHHE. MeTon
BEKTOPHOU anreOpsbl.
Ucnonp3oBanne
KOOPJIMHATHOTO METO/Ia.
I'eomerpuueckue penieHus
HEreOMEeTPUYECKUX 3a/1a4.

KomrmuiekcHsl 1. OcHOBHBIE TEOPEMBI
€ 4ucia B DJIEMEHTapHON MaTeMaTUKH PaGoTa ¢ Pexomenny | Pacuetnas
pelieHnn Y KOMIUIEKCHbIE Yncia . emast pa0ora,
6/10 JUTEPATypOu
3a1a4 2. Pemienue U CeTLIO JIUTEepaTypa. | MpaKTU4ec
AJIEMEHTApPHO | TI'E€OMETPHUUYECKHX 3a/1ad C MHtenmer Pecypcsl KOE
71 [PUMEHEHUEM pHeT. WNHurepHer. 3a71aHue
MaTeMaTUKH KOMIIJIEKCHOTO YHCIa
Pemenne 1. Pemienue
YpaBHEHUN U MPPALMOHAIIBHBIX, PaGora ¢ Pexomenny | Pacuetnas
HEPaBEHCTB, MTOKa3aTeNbHBIX, . emast pa0ora,
4/6 JUTEpaTypoOn
COJIEpIKaIINX TPUTOHOMETPUUECKHUX U CeThIO JUTepaTypa. | MpaKTu4ec
napameTrp YPaBHEHUH € TapaMeTPOM, % . Pecypcsl KOE
CBOJAILIMXCS K KBaJPATHBIM. pHET: WuTepHer. 3aJlaHue

2. Pemienue
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UppalMOHATIBHBIX,
NoKa3aTebHbIX,
TPUTOHOMETPHUYECKUX
HEPABEHCTB C IapaMETPOM,
CBOJISIIIIUXCSI K KBaJIPATHBIM.

Hroro

46/72

5. ®OH/I OLIEHOYHBIX CPEJCTB JIJIsl IPOBEJIEHUS TEKYIIEN H
MPOMEKYTOYHOI ATTECTALIUU 1O JUCHUILIUHE
5.1. Hepeqenb KOMHeTeHIII/Iﬁ C YKazaHUMEM ITAIlOB UX (l)OpMHpOBaHI/Iﬂ B IMpouecce 0CBOCHUA

00pa3oBaTeJILHOI MPOrPaAMMBbI

KOI[ U HAUMCHOBAHUEC KOMIICTCHIIU

Oransl GOPMHUPOBAHUS

IIK-1. CrmocobeH ocBaMBaTh M HCIIOJb30BaTh
TEOPETUYECKHE 3HAHUS U MPAKTUICCKUEC YMEHUS
Y HaBBIKU B MPEIMETHOMN 00JIaCTH MPHU pEIICHUN
npoeCCHOHATBHBIX 33]1ad.

2. CamocrosiTensHas padora.

1. PaGoTa Ha y4eOHBIX 3aHITHSIX.

5.2. Onucanue nmokasartesiei u KPUTEPUEB ONCHUBAHUSA KOMIIeTEHII M HA PA3JTUYHBIX 3Talmax ux

(¢hopMupoBaHusi, ONUCAHHE HIKAJ OLlEeHUBAHUSA

Onenusa YpoBeHb
Kpurepun | Hlkana
eMble chop Mupo- Otan .
Onucanue nokasaresuei OLICHUBAH | OLICHUB
KOMITIETE BaHHO (dbopMUpOBaHUS
ust aHUs
HIIUU CTH
[1IK-1. | [ToporoBsrit 1. PaGoTta Ha 3naem: Pacuernas | Illkana
y4eOHBIX — IpemnojaBacMblii IpeaMer B | pabora OLICHUB
3aHATHUSAX. npeenax TpeOOBaHUIl | MpaKTUYeC | AaHHs
2. denepalbHBIX TOCYIaPCTBEHHBIX KOe pacuer
CamocrosiTen | 00pa3oBaTeNbHbBIX CTaHJApTOB | 3a/laHue HBIX
pHas padoTa. OCHOBHOT'O M CPEIHEro (TOJHOTO) pabot
o01rero oOpa3oBaHUsI U OCHOBHOM [xana
0011eo0pa3oBaTenbHOM OLICHUB
MIPOTPaMMBEI; aHus 3
— TMpOrpaMMbl U Yy4YEOHHUKH TIO MIPAKTH
NPEToIaBaeMOMy  MPEIMETY; O 94eCKOT
IIUPOKOM CIEKTpe MPUIOKEHUN 0
MaTEeMaTHKHU u JIOCTYITHBIX 3alaHu
o0ydJarmuMcss MaTeMaTHYeCKUX o

AJIEMEHTOB 3THUX MPUIIOKEHUN.
Ymeem:

- CTPOUTDH JJOTNYECKUEC
paccyXIeHus (HanpuMmep,
peuieHue 3a/1a4M) B
MaTEMaTHYECKHUX u MHBIX
KOHTCKCTax, IIOHUMAaTh

paccyxaeHne 00yJarmuxcs;

— pemars 3aa4d dJIEMEHTapHOU
MaTEeMaTHUKHd  COOTBETCTBYIOIIEH
CTYIIEHH OCHOBHOTO M CpEIHETrO
(momHOTO) OO6IIer0 00pa3zoBaHUs,
3a1a4u MaATEMATUYCCKUX
OJIMMITUA]] IIKOJIHHHUKOB,
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— OOBACHATH peHieHUEe 3aaad
3JIEMEHTapHOU MaTeMaTUKU
COOTBETCTBYIOILIEH CTYIIEHU
OCHOBHOTO M CpeaHero (MOoJIHOTO)
obmero oOpazoBaHMs, 3a1ayu
MaTEeMaTHYECKHUX

OJIMMITHA]] IIKOJIbHUKOB;

—  OpraHu30BBIBaTh  PCUICHHE
3aJ1a4 3JIEMEHTapHOI MaTeMaTHKU
COOTBETCTBYIOLICH CTYIIEHHU
OCHOBHOTO M CpeaHero (TOJHOTO)
obmero oOpa3oBaHus, 3a7adu

MaTeMaTHYeCKHUX OJTUMITNA]L
HIKOJIbHUKOB.

[IponBuHyTHIN 1. PaGota Ha 3naem: Pacuernas | Illkana
y4eOHBIX — TpenojaBaeMblii mpenMer B | paboTra | OLEHUB
3aHATHUSAX. npeenax TpeOOBaHMIl | MpaKTU4eC | AaHHs
2. denepanbHBIX TOCYAAPCTBEHHBIX KOe pacuer

CamocTrosTen | 00pa3oBaTENbHBIX CTaHJIApPTOB | 3a/laHue HBIX

pHas pabora. OCHOBHOTO M cpeanero (monnoro) | Ilpaktuue | paboT
o0mero oOpa3zoBaHus U OCHOBHOM cKas [kana
00111600pa30BaTEIHHOM MOATOTOBK | OIICHUB
MIPOrPaMMBlI; a aHMs
— TpOrpaMMbl U YYEOHHKH IIO MPaKTH
MpernojaBaeMoMy TpPeaMeETy; O YecKor
IIUPOKOM CHEKTPE TPHIOKCHHUN 0
MaTeMaTUKH U JOCTYHHBIX 3aJlaHu
00yyJaromuMcs MaTeMaTHYECKUX s
AIIEMEHTOB 3TUX MPUIOKECHHI. [kana
Ymeem: OIICHUB
— CTPOUTH JIOTUYECKHe aHMs
pacCyXJIeHHs (marpumep, MIPaKTH
peleHue 3aJa4n) B YeCcKOM
MaTeMaTHYECKUX " WHBIX HOJTOT
KOHTEKCTax, MOHUMATh OBKH

paccyxaeHne 00yJarmuxcs;

— pemars 3a4a4d dJIEMEHTapHOU
MaTe€MaTUKd  COOTBETCTBYIOLICH
CTYIIEHU OCHOBHOTO M CPEIHETO
(momHOTO) O6IIET0 00pa3zoBaHUs,
3aJa4du MaAaTEMATHYCCKUX
OJINMIIHUA/ IKOJbHUKOB;

— OOBSACHATH peHieHHe 3aaad
3lIeMEHTapHOU MaTeMaTUKu
COOTBETCTBYIOLIEH CTYIICHU
OCHOBHOT'O M CpeAHero (MOJIHOTO)
obmero oOpa3oBaHWs, 3amayu
MaTeMaTUYECKUX

OJIMMITN A IIKOJIBHUKOB,

—  OpraHu30BbIBAaTh  pEIIEHUE
3a7a4 JIEMEHTAPHOW MaTeMaTUKH
COOTBETCTBYIOLIEH CTYIIEHHU
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obmiero  oOpa3oBaHus,
MaTeMaTHIECKUX
IIKOJIbHUKOB.
Braoeem  (nasvikamu
ONbIMOM OesIMENbHOCHIU).
- HaBBIKOM

marepuana st
00pa30oBaTeNbHBIX IENICH;

OCHOBHOTO M CpeaHero (TOJIHOTO)

OJIMMIIM A

JJIOKaJIbHOI'O
ynopsaaouCHusA MaTCMaTUUCCKOIO
Ppa3INIHbIX

— Pa3JIMYHBIMU IIOAXOAAMH K

PEIICHUIO
3a1a4 IIKOJIBHOTO Kypca
MaTEeMaTHKH, 3a71a4
MaTeMaTUYeCKUX OJIMMITHA/]T
IIKOJIbHUKOB.

3aJa4uyu

u/unu

HIkaja oneHMBaHUS NPAKTHYECKOM MOATOTOBKH

Kpurepuu oneHuBanus Bajibl

BBICOKAs! aKTHBHOCTH Ha MPAKTHYECKONW MOJTOTOBKE 5

CpeJHsIsl aKTUBHOCTh Ha MPAKTHUYECKON MOJrOTOBKE 2

HU3Kas aKTUBHOCTh HA IPAKTUYECKOM MOATOTOBKE 0

IIkaJjia oeHUBAHMSA PacuyeTHON padoThl
Kpurepuit babt

Penrenue 1ornuecky BBICTPOCHO M TOYHO M3JI0KEHO, SICCH BECh XOJ PACCYXKICHUS 0,25
[IpencraBieHo penieHue 3a1a4 HECKOJbKUMHU CIIOcO0aMHu (€CJIM 3TO BO3MOXKHO) 0,25
OTBeT Ha KaX/IbIi BONPOC (3a7aHNe) 3aKaHIMBACTCS BHIBOJIOM 0,25
Odopmienne cootBeTcTByeT oOpasiy. [lpeacraBieHbl HEOOXOIUMBIE TaOIMHUIBI M 0,25
rpaduku

1o pe3ynbTaram olieHHBaHUS 00YyYaIOIIUNCA MOKET MOIYYUTh /10 1 Oanna;

MakcuManbHas CymMMa 6ann013, KOTOPELIC o6yqa10m1/1171c51 MOXCT Ha6paTB Ipu caa4de 3avucra C

OLIEHKOM, cocTasiisteT 10 50 0annoB.

3aueTHas paboTa COCTOUT U3 2 TEOPETUUYECKUX BOMPOCOB (110 25 OaIoB Kaxablii).

IlIxana oneHUBAHKS 329€THOI0 3aJaHUA

Kputepuii oieHnBaHus bauibl
Ecnu cTyneHT mpaBWIBHO pelIni Bce 3a/laHusi 1 000CHOBad moiy4yeHHsle | 10 GamnoB
pE3YJIBTATHI
Ecnmu cTynmeHT mpaBHIBHO PEUIMII BCE 3alaHMsi, HO HE cMor oOocHoBath | 9-6 OamioB
IIOJIyYE€HHBIE PE3YJIbTaThI
Ecnu crynent npaBuibHO pemni 60% - 80% Bcex 3amaHuii, HO HE cMor | 5 6amIoB
000CHOBATh MOJIyYEHHBIE PE3YIbTaThl
Ecnu crynent mnpaBuibHO pemmn 50% Bcex 3amaHuil u oOocHoBan | 4 Gana
MIOJIyYE€HHBIE PE3YJIbTAThI
Ecnu crynent npaBuibHO pemmmn 50% Bcex 3aiaHuil 1 060cHOBan He Bce | 3-2 Oana
MIOJIyYE€HHBIE PE3YJIbTAThI
Ecnu crynent mpaBuibHO pemmi MmeHee 50% Bcex 3amanuid u cMmor | 1 Gamn
000CHOBATh MOJIyYEHHBIE PE3YJIbTAThI
Ecnu crynent npaBuibHO permmi meHee 50% Bcex 3amanuil u He cMor | 0 GayioB

000CHOBATh MOJIyYEHHBIE PE3YJIbTaThI
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5.3. TunoBble KOHTPOJIbHbIE 32JaHUS WIH MHbIE MATEPHAJIbI, HE00X0AUMBbIE IJIS OLEHKHU
3HAHMi, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaAKTePU3YIOIIHUX 3TANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOEHUS 00pPa30BaTeJIbHON MPOrPaMMBbl

IIpumepHbIe 3a1aHUA VISl MPAKTHYECKOH MOATOTOBKH.

1. Pazpaboraiite cuctemy 3amad (C pEMICHUSMH), BKIIOYAMOIIYIO 33Ja4d Pa3HOTO YPOBHS
CII0)KHOCTH, Ui pabOThI C YUAIIUMUCS HAa YPOKE 3aKPEIICHUsI U COBEPIICHCTBOBAHUS 3HAHUI
0 TeMeE:

e [IpeoOpazoBanHue paliOHAIbHBIX BHIPAKEHUH.

e CremeHb C palMoOHaIbHBIM MMOKazateneM. [IpeoOpa3oBaHHe BBIPAKCHHA, COJCPIKAIIUX
CTEIECHHU.

e (CgoiictBa norapudmos. [IpeobpazoBanue BeIpaxkeHHi, colepKalIiX Jorapudmel.

e ToxnecTBeHHbIE IPEOOPA3OBAHUS TPUTOHOMETPUUECKUX BHIPAKEHUH.

2. PazpaOotaiite caMoOCTOATENbHYIO pPa0OTy M MPOBEPKH 3HAHUN Yy4YalUXCs IO TeMme
«IlepecranoBku. Coueranus. Pazmenienus». BolnoiHeHHOE 3a/1aHKie JTOJKHO BKIIFOYATh:
® [IEpEyYEHb NIPOBEPSIEMBIX 3HAHUI, YMEHHUI U HABBIKOB;
® 33/I1aHUA CAMOCTOSITENIbHOI paboTHI;
® STAJIOHHOE PEIIeHUE CAaMOCTOSITENLHOM pabOTHI;
® [IIKAJTy OIICHKU BBIOJTHEHHOW CAMOCTOSITEILHON PAOOTHI.

3. CocraBpTe 3aJ1a4l Pa3HOTO THNA (OKA3aTEIBCTBO YTBEPXKJICHUE O JIETUMOCTH BBIPAXKCHHM,
JI0Ka3aTeIbCTBO HEPABEHCTB U Mp.) Ui pabOThl C y4allUMUCA HA BHEYPOUHOM 3aHSITHH IO
MaTreMaTUKe 1o TeMe «MeTol MaTeMaTUYeCKON MHIYKIIH.

4. PazpabotaiiTe cuctemy 3ajad (C peueHUsIMH) JUIst pabOThI C yYallUMUCSA IO TEME:

Meroa yaBOCHUSI MEAUAHBI.

MeTo1 BCIOMOTaTeIbHON OKPYKHOCTH.

Meron momaaei.

TpuronomeTpuuecKuii METOJT TP PEIICHUN T€OMETPUUYECKUX 3a]1a4.

BekTopHO-KOOpIMHATHBIN METO/I PEIICHHUS TEOMETPUUYECKUX 3a]1a4.

5. Jlns xaxkgod 3amauum W3 1. 3 paszpaboTaiiTe BOMPOCHl, HAMPABIAIOIINE XOJ PEHICHUS
YYaIIUMHCS.

6. PaszpabotaiiTe maMsATKy 75l yJalIuxcs MO TEMeE:

e  YeThIpexXyroibHUKH.

OKpYyXHOCTb.

BekTopsl 1 KOOpIMHATHI Ha TNIOCKOCTH.

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE.

[Tnomane MOBEpXHOCTU U 0OBEMBI TEJT B MPOCTPAHCTRBE.

Pazpaboraiite ¢pparmeHT ypoka mo teme «Omnepanuu ¢ KOMIIEKCHBIMU YUCIIAMK.

8. CocraBbTe 3a1auMl (C pEHICHUSIMH) UIS PAOOTHI C YYAITUMHCS Ha BHEYPOUHOM 3aHSATHH TIO
MareMatuke «KoMIuIeKcHbIe yncia B 2JIEMEHTAPHON T€OMETPUN».

9. CocraBbTe 3a1auu (C peHICHUSIMH) JUIsI paObOTHI C YYalIUMHUCS HAa BHEYPOUHOM 3aHSATHUHU TIO
MaTeMaTHKe, MOCBIIIEHHOMY HEPAaBEHCTBAM B INIAHUMETPUU U/ WA CTEPEOMETPHH.

10. Pazpaboraiite ¢pparMeHT ypoka o Teme «Pelienne KBaapaTHbIX YpaBHEHUH C ITapaMeTPOM.

~

IIpuMmepHbIe Bonpockl K 3a4eTy (MpoBoauTcsi B YycTHOM ¢opme) B 1 cemecTpe Ha ouHOli (hopme
o0y4eHust

1. OxapakrepusyiiTe npuemMsbl pa3noKEeHUsI MHOTOYWIEHOB HAa HETIPUBOMMbIE MHOKHUTEIIH.

2. JlokaxkuTe cBOMCTBA apu(PMETHIECKUX KOPHEH.

3. OxapakrepusyiiTe = 0COOEHHOCTM TpPHU  BBINOJHEHHWH MpPeoOpa3oBaHUN  HPPALMOHAIBHBIX
BBIPA)KCHU.

4. JloxaxuTe CBOMCTBA CTETEHEH IeHCTBUTEIBHOTO YHCIA.
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5. JloKaxuTe CBOMCTBA YHCIOBBIX JIOTAPU(MOB.

6. BeiBos TpuroHoMeTpuuecKkux GopMys OCHOBHBIX TPYIIIL.

7. BeIBOI ~ TPUTOHOMETPUYECKUX  (OPMYT  OCHOBHBIX TpPYMIN, CBA3aHHBIX C OOpaTHBIMU
TPUTOHOMETPUYECKUMHU (DYHKIIUSMHU.

8. Cpennue BennuuHbl. Kiaccuyeckre HepaBeHCTBA.

9. [IpumeHneHue anredbpanvyeckoro METoJa MPU PEHICHUH T'e€OMETPUYECKUX 3a/lad Ha BBIUMCICHHE U
JloKa3arenbeTBo. [Ipumep.

10. TIpumeHeHHE BEKTOPHOTO METOJa IPU PELICHUU TeOMETPUUYECKHX 3aJad Ha BBIYUCICHHUE U
JloKa3arenbeTBo. [Ipumep.

11. TIpumeHeHHE KOOPIMHATHOIO METOJIa MPU PELICHUH NeOMETPUYECKHX 3ajady Ha BBIYHCIICHUE U
JloKa3arenbeTBo. [Ipumep.

12. TlpumeHeHne MeToAa BCIOMOTATENbHBIX (GUIYp MPU PELUICHUH TEeOMETPUYECKUX 3aJad Ha
BBIUHCIIEHUE U JJ0Ka3aTesbeTBO. [Ipumep.

IIpumepHbIe 3aUeTHbIE 3aJaHUS

No 3aganue

1. Brrauciure X
0,1(6) +0,(3)

0.3) 1116~ °

4 1
2, a3—8a3b 3|b 2
VYupocrtute BolpakeHue———:( 1 — 2 ~|—as.
2

az+23/ab+4b
. 2n—4
3. CKOJBKO 1I€JIBIX 3HAYEHUH N, TPU KOTOPBIX YUCIa M = -y OyAyT HaTypaabHBIMU?
4. Lleny ToBapa cHu3miIM Ha 6%, 3aTeM HOBYIO LieHYy cHU3WIM eue Ha 10% u, HakoHel,

MOoCJIC nepecUeTa NPOU3BLCIIN CHUIKCHUC CIIC HAa YCTBCPTD. Ha ckomnpko IIPOLICHTOB
BCCTO CHU3WJIN IICPBOHAYAJIbHYIO ICHY TOBapa?

5. Haiinure 10935, eciu logs2=a, logs5=b.

S

Brrunciure cymmy 491-log72 4 5-logs4

7. logpilogpa
YHpocTUTh BhIpakeHue a '°9p¢

3

_3 _: _2Z V2
Beruucnure [a 2b(ab™?)"z(a™ 1) 3] npu a = — b= B

9. ,
BI)I‘H/ICJ'II/ITGG (5 — \/%)6 —/30.

10.
Yrpoctute BeIpakeHHE \/8 +2v/10 + 2V5 + \/8 —2v/10 +2v5

11. V3-2v2 J3+2v2

Brraucaute -
V17122 J17+1242

12. | Cymma xopueii ypapuenns 2Vx2 — 2x + 4 —vVx2 — 2x + 9 = 1pasHa

13. | CymMMa HaMMEHBIIIEro ¥ HauOOJIBIIET0 KOPHEH YpaBHEHUS

V2x+2 - V2x+1-3V2x+10—-6V2x + 1 =2vV2x + 1 -8

14. . 3—x 24+x
Yemy paBHa cymMMa KOpHEH ypaBHEHUS Py 3 P 4

15. | INpu xaxux 3nadenusx a u b muorounen x* — 3x3 + ax + b nenurcs na x2 + 3x + 4?

16. | IIpoussenenue KopHeii ypapuenus x> — 9x?2 + 26x — 24 = 0 paBHO?

17. | Pemenuem HepaBeHcTBa x* — 2x2 — 63 < 0 sBNAETCS TPOMEKYTOK?

18. | IMpu xaxom 3HaueHmny mapamerpa o ypasrenne ( a-1) X°+2 (o +1)x+ a +4=0 nmeer
€IMHCTBEHHBII WJIN KPATHBIA KOPEHB?
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19. | Vpasrenue 2 X*+mx°+nx+12=0 umeer KOpHH X1=1, Xo=-2. TpeTHii KOPEHb YpaBHCHHS
paBeH

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

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

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

23. | CymMa 4iieHOB O€CKOHEYHO yOBIBAIOIICH T€OMETPHUECKON MPOTrpeccHu paBHa 56, a
CyMMa KBaJIpaToB €€ 4ieHOB paBHa 448. HaiiauTe nepBblii YieH U 3HAMEHATEIIb
POTPECCUH.

24. | Crmas u3 cepebpa 1 MeIH HMEET Maccy 2 KT, IPHYEM Macca cepeGpa CoCTaBIIseT 14; %
macchl Meau. CKOJIbKO cepebpa B JaHHOM CIuiaBe?

25. | MoTOUMKIMCT OCTAaHOBWICSA JJIs 3arpaBku roprounm Ha 12 munyt. [locne storo,

YBEJIMYUB CKOPOCTH IBUKEHUS Ha 15 KMIOMETPOB B 4ac, OH HaBEPCTAJl IIOTEPSIHHOE
BpeMs Ha paccTossHuM 60 kKuoMeTpoB. C Kakol CKOPOCThIO OH JBUTAJICA MOCTIE
OCTAHOBKHU?

IIpumepsI 3a1aHnii pacyeTHBIX padoT
ToxkaecTBeHHbIE IPE0OPA30BAHMSA

VIIpocTHTE BHIPAKEHHS: 11 (a n ﬂ) . (ﬁ _ a) ,a’+b?
[x—1[+[x[+x ' a-b a+b "a2-h2
3x%—4x+1 5in20°sin40°sin60°sing0°
) 3 2at2vaZ—1 " 5in10°sin30°sin50°sin70°
AL AR g 13. sin32acos6a + cos32asinba
va+1l +va-1
3 ab(x2+y2)+xy(a?+b2))((ax+by)?—4abxy) Pemnre ypaBHenus:
' ab(x2+y?)+xy(a?+b?
(5 +y2)+xy( ) 14. 2logéx = logsx * logs (w/(Zx +1) —
4 (X2+X—2\/§+6 _ )%
' X+2Vx+3 1)
o o 4_
5 cos?(2a—90°)+ctg?(90°+2a)+1 15. (1 + logx _x) % 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 = 3|*"71 = (x — 3)?
2
Ll Pemure HepaBeHCTBA:
tgda—-tg2a
x%—|x|-12
_ >
8. V(1 —tg22a)(ctg?2a —1) 18— =2
P 19. x3 -1 >1-x
a3—8a3b 3|b 2 2_oxl|4+4
a3+2¥ab+4bz a > Ix+2]+x
10 a’?+b7% (az+bz)_1
“a~l+p-1 ab
IIpumepsl 3a7aHuil pacyeTHBIX padoT
KomOuHaTopHbie 3a1a4yu. Meroa MaTeMaTH4eCKOi HHAYKIMH.
1. Jlokasatk, 4TO IpH JIFOOOM HATYpaIbHOM N YKCIIO &, ACTUTCS Ha b,
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

a,=2n®+3n’+7n,b=6
Jloka3aTrb paBeHCTBO
n(n+1)(2n+1)

12422+ +n*= 5

JlokazaTh METOJJOM MaTeMaTUYECKON MHAYKIIUH:
2p+n)(n+1)
2
Komanna nexoropoit DBM 3amuceiBaeTcs B BHAC HaOopa M3 BOCBMH HHU(PPOBBIX 3HAKOB —
Hynel u enuuul. KakoBo MakcMManbHOE KOJMYECTBO PA3IUYHBIX KOMaH/I?

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

B paznoxenun (1 + x)™ uerBepThiit wieH paBen 0,96. Haiitu 3HadeHuss X u N, eciam cymma
OuHOMHANIBHBIX K03 duimenToB pasua 1024.
Ipu KaKux 3HAYEHUAX X U Y BO3MOXKHO paBeHCTBO: Cy: Cyypt Ay = 1:3: 24.
JlokakuTe TOXKIEeCTBA: c‘gc;}l:kk = Cckcm

1
2nx?

Cymma OuHOMUANBHBIX KO3(PUIMEHTOB pasznoxenus (2nx + )3" pasHa 64. Onpenenurs

cllaraeMoe, He cojieprariee X.

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

CKOJIBKO pa3iMyYHBIX 3BYKOCOYETAHHH MOYHO B3STh Ha JIECSITH BHIOPAHHBIX KJIABHILIAX PO,
€CJIN KaXKJ0€ 3BYKOCOUETaHUE MOXKET COJIEPKATh OT TPEX J0 JAECITH 3BYKOB?

B Baze crosat 10 kpacHBIX ¥ 5 po30BBIX rBO3IUK. CKOJIBKUMHU CIIOCOOaMU MOXKHO BBIOpATh W3
Ba3bl 5 rBO3JMK OJIHOTO LiBETa?

CKOJIBKO Pa3JIMYHbIX CBETSIIMXCSA KOJIEL MOYKHO CHEaTh, PAcIOIOKUB MO OKpyxHocTH 10
Pa3HOLBETHBIX JIAaMIIOYEK (KOJIbI[a CUUTAIOTCS OJMHAKOBBIMU IPH OJMHAKOBOM MOpSJKE
ClIeZIOBaHMs LIBETOB)?

Ha xumxHO# nonke nomermaercst 30 ToMoB. CKOJIBKMMHU CIIOCOOAMHU UX MOXHO PAacCTaBHTb,
YTOOBI IPH 3TOM IIEPBBIA U BTOPOI TOMa HE CTOSUTH PAIOM.

B doprenbsiHHOM Kpykke 3aHMMaroTcs 10 uenoBek, B KpyXKKe XyA0XKECTBEHHOro cjoBa — 15, B
BOKaJIbHOM KpyxXke — 12, B ¢oTokpyxkke — 20 yenoBek. CKOJBKUMH CHOCOOaMU MOXKHO
COCTaBUTb OpUTaay U3 YEThIpEX YTEIOB, TPEX MUAHKUCTOB, ISITH MIEBLIOB U OHOTrO (hoTorpada.
Bocemp aBTOpOB [1OJKHBI HamucaTh KHUTY W3 IIecTHaAuatu riaaB. CKOJBKMMH criocobaMu
BO3MOXXHO pacIpelesIeHUe MaTepualla MKy aBTOpaMH, €CJIM 2 4eJOBEKa HalULIYT 10 TPU

[JIaBBbl, YETHIPE — M0 JBE, a JIBa — IO OJJHOM IJ1aBe KHUTU?
CL+2C2&+3C3+-+nCh
n

— 2n—1

Jlokaszatp, 4TO

ABTOMOOMIBHAS MacTepckas uMmeeT sl okpacku 10 OCHOBHBIX 1BETOB. CKOJBKHUMH
croco0aMu MOKHO OKPaCHUTh aBTOMOOMIIb, €CJTU CMEIIMBATh OT 3 710 7 OCHOBHBIX IIBETORB?
JIBeHa/IIaTH YYeHHKaM BBIJAHbBI IBa BapHaHTa KOHTPOJIBbHON paboTel. CKOTBKUMHU CHIOCOOaMu
MOKHO TOCAJUTh YYEHHUKOB B J[Ba psiia IO 6 4YeJIOBEK, YTOOBI y CHAAIIUX PSAAOM HEe ObLIO
OJIMHAKOBBIX BApUAHTOB, a Y CUASAIIUX APYT 3a APYroM ObLIT OJIMH U TOT e BapHAHT?

CKOJIBKO CYIIIECTBYET BapHAHTOB PACTIONOXKEHHS IIECTH TOCTEH 3a KPYIJIbIM IIECTUMECTHBIM
crojiom?

5.4. Meroanueckne MaTepuaJibl, onpeae/siionie Npoueaypbl OLEHUBAHUS 3HAHMI, YMeHMI,
HABBIKOB H (WJHM) ONBITA JEATEJbHOCTH, XAPAKTEPH3YOIIMX JTanbl (OpPpMHUPOBAHHS
KOMITeTEeHIUI

19



HroroBasi orneHka 3HaHWUW, YMEHHH, CIOCOOOB MACATEIBHOCTH CTYICHTOB IO H3ydaeMoOu

muctumnHe coctaisier 100 6amios

B pamkax ocBOeHMsI TUCIUILUIUHBI IPEAYCMOTPEHO BHIIOJHEHUE PACUETHOM pabOThI, 3a4ETHOTO

3a/laHusl, MPAKTUYECKas OIMOTOBKA.

MaxkcuManbHOE KOJIMYECTBO OalljIoB, KOTOpPOE MOXHO HaOpaTh 3a TeKylIuil KOHTpoib, — 80
0asoB.

3a BBIMOJHEHUE PACUCTHON pabOThI 00yUYaAIOIIUICSI MOXKET HaOpaTh MakcuMaabHO 40 OaJIOB.

3a BBINOJIHEHHUE 3aYETHOTO 3aJaHHsI 00yJaromuiicss MoxkeT HabpaTh MakcuMaibHO 40 6aoB.

MaxkcumanbHasi cymma 0ajuioB, KOTOpble OOydaromuics MOKeT HaOpaTh MpU cAaye 3ayeTa,
cocrasisieT 20 6aioB.

Jns cpaum 3adyeta HEOOXOJUMO BBIMOJIHUTH BCE 3aJaHMsI TEKYIIET0 KOHTPOJS. 3HAYUMBIM
MOMEHTOM SIBJISICTCS [TOKa3aTelh M3yYeHUs] MaTepuaia JCKIUi 1 BBITIOJHEHUE 3a/IaHUi B yKa3aHHBIC
cpoku. Ha 3auer ¢ oneHKO# BBHIHOCUTCS MaTepuai, U3jJaraeMblii B JIEKIUSIX U paccMaTpUBaeMbIil Ha
MPAKTUIECKHUX 3aHSATHUSX.

IIkana oyenusanusn 3auema

Kpurepuu oueHnBanus banabl

Ecnu cryneHT cBOOOAHO OPUEHTHPYETCS B TEOPETHYECKOM MaTepuale,3HacT 15-20
(GbOpMYITUPOBKH OCHOBHBIX OMpEENICEHUH, TEOPEM U CBOWCTB, YMEET MPUMEHSIThH
TCOPCTUUCCKHUEC CBCACHUA NI PCHICHUS TUIIOBBIX 3a/1a4

Ecnu cTyneHT HetocTaTouHO CBOOOIHO OPHUEHTUPYETCS B TEOPETUUECKOM MaTepuare, 10-14
omubaeTcs mpu GopMyITUPOBAHUN OCHOBHBIX OTIPEICIICHUI, TEOPEM U CBOHCTB, yMeEeT
MPUMEHATh TEOPETUUECCKUE CBEJCHUS JUIsl PEIICHUs TUTIOBBIX 3a/1a4 (B 3aBUCUMOCTH OT
KOJIMYECTBA M CTETICHU UMEIOIIMXCSl OMMOOK U HEOUYETOB).

Ecnu cTyAeHT 1710X0 OPUEHTUPYETCS B TEOPETUUECKOM MaTepUalIe, HE 3HAET HEKOTOPBIE 1-9
(GOpMYITUPOBKH OCHOBHBIX OINPEIEIEHUN, TEOPEM U CBOWCTB, Y CTY/IEHTa BOSHUKAIOT
po0OJIeMbl IPU MPUMEHEHUH TEOPETUYECKUX CBEJCHUIN ISl PEIleHUs] TUIOBBIX 3a/1a4
(B 3aBUCUMOCTH OT KOJIMYECTBA U CTETIEHU UMEIOIINXCS OINOOK U HETOUETOB).

Ecnu cTyneHT He OpueHTHpPYeTCs B TEOPETUUECKOM MaTepHale, He 3HAeT OOJIBIITNHCTBO 0
(bopMyITUPOBOK OCHOBHBIX OTpEAENECHUI, TEOPEM U CBOICTB MHE yMEET MPUMEHSITh
TEOPETHUECKUE CBEJCHUS JUIsl PEIICHUS TUTIOBBIX 3a/1a4 (B 3aBUCUMOCTH OT KOJIMYECTBA
Y CTENEHU UMEIOIINXCS OMMOOK U HEIOUETOB).

Hroropas mkana oneHNBaHUs pe3yJbTATOB OCBOCHUS JMCIUIIIMHbI
WToroBas oneHka mo AUCHUIUIMHE (GopMupyeTcs M3 CyMMbl OaJlIoB MO pe3ysbTaTaM
TEKYIIETO KOHTPOJII W TIPOMEXYTOYHOW AaTTeCTallid W BBICTABISETCS B COOTBETCTBHH C
MIPUBEICHHON HIKE TaOIUIIeH.

Ouenka no nATHOALUILHOM cUcTEMe Onenka no cro0a/LILHOM cucTEME
5 OTJINYHO 81-100
4 XOPOIIOo 61-80
3 Y0BJICTBOPHUTEJIBHO 41-60
2 HEY/10BJICTBOPHUTEJIBHO 0-40

6. YYHEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUITVINHbI

6.1. OcHoBHasi tuTEpaTypa
boromosos, H. B. TlpakTrueckue 3aHATHS 0 MaTeMaTHKe B 2 4. : yaeOHOE mocooue st By30B /
H. B. boromonos. — 11-e u3a., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. —
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6 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-06894-8. — TekcT : 371eKTpOHHBIH //

O6pazoBarenpHas iargopma KOpaiir [caiiT]. — URL:

Yacts 1: https://urait.ru/bcode/512666 (nara obpamienus: 06.06.2023).
Yacts 2 : https://urait.ru/bcode/512667 (mata oopamenus: 06.06.2023).
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Kneiin. - 2-e u3z. - M. : Hayka, 1987. - 416¢. — TekcT: HenocpeacTBEHHBIH.

Hogocenos, C.1. Cnennanbublii Kypc anemMeHTapHou anreops! [Tekcr]. 6-¢ u3a. - M.: Briciias
mkona,1962.-564c.

[Toranos M.K. Anre0pa, TpUroHOMEeTpHsl W dJEMEHTapHble QYHKIUU [DIEKTPOHHBIN pecypc]:
yueb.mocobue s By3oB / M. K. [Toranos, B. B. Anekcanapos, I1. U. [Tacuuenxko. - M. :Unekca,
2015. - 680c. — Pexxum nocryma: http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-
algebra-trigonometriya-i-e

CoseptroB, II. M. CnopaBoyHHMK IO 3JIeMEHTapHON MaTtematuke : ydeOHoe mocobue / II. U.
CoBepTkoB. — 2-€ u3[., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 404 c. — ISBN 978-5-8114-
4132-7. — Texct : aneKkTpoHHbIW // JlaHb : 37eKTpoHHO-OMONMMOTeuHass cucrtema. — URL:
https://e.lanbook.com/book/206390 (mara oOpamenus: 06.06.2023). — Pexum nocryma: mis
aBTOPH3. IIOJI30BATEIIEH.

®ense O.U. Dnemenrtapnasi reomerpust [Tekct]: yue6.mocobue ans By3oB. -M.: MI'OVY,2010.-
112c.

HTaxmeiictepA.X. Iloctpoenue rpadukoB ¢GyHKUMN 3IeMeHTapHbIMU crniocobamu [Tekcr]| -3-e
n3a. -M.: Buxropus [Imoc,2011.-184c.

HIxnsapekuit [1.0. T'eomerpus: miaanumerpus : u30p.3aganus U Tteopemsl snem.matem. / JI. O.
[xnsapckui, H. H. Yenmo, U. M. Armom. - M. :®usmaraut, 2000. - 336¢c. — Tekcr:
HEIOCPEACTBEHHBIMN.

[Mknapckuit, [I. O. U30paHHble 331a4ud U TEOPEMbI SJIEMEHTApHOW MaTeMaTuKH. | eomerpus
(crepeomerpust): Yuebnoe nocobue / Hlkmsapekuit J1.0., Yennos H.H., SArnmom U.M., - 3-e u3n. -
Mocksa : ®UBMATIINUT, 2015. - 256 c.: ISBN 978-5-9221-1623-7. - TekcT : 3JeKTPOHHBIN. -
URL: https://znanium.com/catalog/product/854396 (mata oOpamienus: 06.06.2023). — Pexum
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JIOCTYTIA: 110 TOATMHKCKE.
6.3. Pecypcol uHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTepHeT)»

1. OOpa3oBarenbHbIi CTYJACHUSCKHUI TopTal [DeKTpoHHbIN pecypce]. -http://area?.ru/

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

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

7. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHHUIO JUCHUIIJINHBI

1. MGTOI[I/I‘-ICCKI/IG PECKOMCHAAIMH 110 IOATIOTOBKE K IIPAKTHYCCKHUM 3aHATHUAM.
2. MCTO,I[I/ILIGCKI/IC PECKOMCHAAIHNH 110 OpraHru3aliunu CaMOCTOSITEIILHOMN pa60TbI 10 AU CHUIIJIIMHAM.

8. UTH®OPMALUUOHHBIE TEXHOJIOI'MU AJ151 OCYIWECTBJIEHUS
OBPA3OBATEJIBHOTI'O ITPOILIECCA IO JUCHUIIJIMHE
JIueH3noHHOe MPOrpaMMHoe odecreyeHue:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNudopmanuonHbie CipaBoOYHbIE CUCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

[TpodeccrnonanbHbie 6a3bl TaHHBIX
fgosvo.ru — ITopran @enepaabHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbLHBIX CTAHIAPTOB BBICIIIETO
o0Opa3oBaHus
pravo.gov.ru - ObunuaiasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HHGOPMAIIUMU
www.edu.ru — ®eaepanbHbiii mopTai Poccuiickoe oOpa3oBaHue

CB0oOOIHO pacmpocTpaHsieMoe TporpaMMHOe oOecredeHne, B TOM YHUCJE OTEYECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (st Bocripou3BeAeHHsI DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JIUCHUIIJINHBI

MarepuanbHO-TEXHUYECKOE 00ecTieueHre JUCITUTUTMHBI BKITIOYAET B CeOsI:

- yueOHbIE ayAWTOPHH IJi1 MPOBEACHHs y4eOHBIX 3aHSTHI, OCHAIICHHbIE 000OpYJAOBaHUEM H
TEXHUYECKUMH CPEACTBAMU  OOyUYCHHUS: y4qeOHOM MeOenblo, JOCKOM, JE€MOHCTPAIIMOHHBIM
000pynOBaHUEM, IEPCOHATBHBIMUA KOMITBIOTEPAMH, TPOSKTOPOM;

- TIOMEIICHMS IS CaMOCTOSITEIbHOM palOOThl, OCHAIICHHBIE KOMIIBIOTEPHON TEXHHKON C
BO3MOXXHOCTBIO TOJKIIOUEHHEM K ceTu «VIHTepHeT» U o0ecrmeueHueM JAO0CTyla K AIEKTPOHHON
nH(pOpMaLMOHHO-00pa30BaTeNbHO cpesie.
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