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

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 MAaTEMaTHYECKHX IMOHSATHH MIKOJIBHOTO
Kypca cpellHel 00111eo0pa3oBaTeIbHOM IIKOJIbI;

3aJa4un:
— OCYIIECTBJISITHh B3aUMOCBSI3b METOJIMYECKOW TIOJIIOTOBKH CTYACHTAa - MaTeMaThkKa C TeM, 4TO
HE00XO0IMMO €My 3HaTh, KaK OyAyIIeMY YUUTEII0 MAaTEMAaTUKN CPETHEH IIKOJIBI;
—CHCTEMaTU3UPOBATh U YTIYOJIATh 3HAHUS CTYJICHTA B MPEIMETHOM 00J1acTH.

1.2. Ilnanupyemble pe3yJabTaThl 00y4eHHsI

B pesynbTare ocBOCHHS NAaHHOW AMCHUIUIMHBI y 0OydYarommxcsi (GOPMHUPYIOTCS CIEIYIOLIHe
KOMITETCHIINH:
[IK-1. CnocobeH ocBauBaThb M HCIOJIb30BaThb TEOPETUUYECKHE 3HAHUS U NPAKTUUECKUE YMEHHUS U
HaBBIKH B [IPEAMETHOM 00JIaCTH NPU PEIICHUH NMPOPECCHOHATBHBIX 33/1a4.

2. MECTO JUCHUII/TUHBI B CTPYKTYPE OBPA30OBATEJILHOM IPOI'PAMMBbI

JlucimuinHa BXOJWUT B 9acTh, OPMUPYEMYIO YY4aCTHUKAMU OOpa30oBaTEIIbHBIX OTHOIICHUM
broka 1 «/uctuniunel (MOAYNIN)» U SBISETCS 003aTEIBLHOM IS U3YUCHHUS.

Hns ocBoeHust aucuuiuinHbl «Teopuss W MpaKTUKA PEIICHUS MATEeMaTUYECKUX 3314y
oOyuJaroluecss UCHONB3YIOT 3HAHMS, YMEHUS, HABBIKM, MOJy4Y€HHbIE M CPOPMHUPOBAHHBIE B XOJE
M3y4YeHUs TaKUX TMPEIMETOB Kak «DJeMEeHTapHas MaTeMaTuka», «AnreOpa W TeEOopuUs 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

IMoxka3aTtennb 00beMa JUCHUILIHHBI Kom-Bo gacos
Ounas OuHo- 3aouHas
dopma 3a04Has dopma
o0ydeHus dopma | oOydeHHS
00y4YeHHsI
O0BeM QUCHUILIMHEI B 3aUE€THBIX €IUHULIAX 2 2 2
O0beM AUCIHIIINHEI B Yacax 72 72 72
KonrakTtHasi pabora: 36,2 20,2 4.2
Jlexun 18 10 2
[TpakTiueckue 3aHsATH 18 10 2
U3 HUX B OpME NPAKTUYECKOHN MOATOTOBKU 18 10 2
KoHTakTHBIC Yackl Ha MPOMEKYTOUHYIO aTTECTAIHIO: 0,2 0,2 0,2
3auer 0,2 0,2 0,2
CamocrosTenbHas pabora 28 44 60
KoHTpo:b 7.8 7,8 7,8

DopMO TPOMEKYTOUHOU ATTECTALUHU SIBIISFOTCS:
— 3a4eT BO 2 ceMecTpe Ha OyHOU hopme 0OydeHus;
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— 3a4eT B 1 ceMecTpe Ha 0YHO-3204HON (hopMe 00ydeHus;
— 3a4er B 4 ceMecTpe Ha 3a09HON (HOPMBI 00yUCHUSI.

3.2. Conep:xkanue TUCHUNIUHBI
QOunas popma o0yueHust

HaumeHoBaHue pa3jiesioB (TeM)
AUCHHUIIMHBI ¢ KPATKUM CO/epP:KaHueM

Koa-Bo yacos

IIpakTH4ec
KHe
3aHATHSA

(V)

Jlekuu
NPaKTHYECKOM

Bcero
N3 uux B popme

Tema 1. To:knecTBeHHbIE IPEO0OPA30BAHUSA

ToxnecTBeHHbIE  TpeoOpa3oBaHUS  PAMOHAIBHBIX  BBIPAYKEHHIA.
Paznoxenune MHOrowieHoB Ha MHOuTenu. Cokpamienue apobeit. Cymma
U IIPOU3BEJICHHUE PALMOHAIBHBIX BhIpakeHUH. HaxokeHHne 4YncioBBIX
3HAYEHUH pallMOHANbHBIX BhIpakeHUH. Tox1eCTBeHHbIE TPeo0Opa3oBaHus
UppalMOHATBHBIX BbIpakeHui. VppanmoHansHbie BeipaxeHus. O6macth
onpenenenus. IlpuMeHeHne CBONCTB apu(MeTHUECKUX KOpHEH mpu
peoOpa3oBaHusAX HppalMOHAIbHBIX BbIpaKeHUN. BplneneHue kBaapara
win Ky0a nmoJi 3HakoM paaukana. CioxxHble pagukaibl. ToxIeCTBEeHHbIE
npeoOpa3oBaHus TOKAa3aTEJIbHBIX U JIOTAPU(PMHUUECKUX BBIPAXKCHHH.
CgoiicTBa crenenei. CBoicTBa YMCIOBBIX JorapupmMoB. ToxxaecTBEeHHbIE
npeoOpa3oBaHus TOKAa3aTENbHBIX U JIOTApU(PMHUUECKUX BBIPAKECHUH.
ToxnecTBeHHbIE TPe0OPa30BAHUS TPUTOHOMETPUUECKUX BBIPAKEHUH.
TpuroHomerpuueckass OKpYKHOCTb. I[loHsATME KOCHMHYyca U CHHYyCa
NeHCTBUTENBHOrO uucia.  ['pynmbel  TPUTOHOMETPHUUECKUX (OPMYIL.
ToxaecTBeHHbIE IpeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKECHUM.
ToxnecTBeHHble NMpeoOpa3oBaHMsl BBIPAXKEHUH, COJepKalluX oOpaTHbIE
TpUroHoMmerpuueckue GyHkuuu. YucnoBsle HEpaBEeHCTBA.

IIpocreiimne HepaBeHCTBA. J{0Ka3aTENbCTBO YHCIIOBBIX HEPABEHCTB.
CpaBHeHuEe 3HAYEHMH 4YHCIIOBBIX BbIpaxeHHl. CpeqHue BEIUYUHBI.
Kraccuuecknue HEpaBeHCTBA.

Tema 2. KomOunatopusie 3agauu. MeTogq MaTeMaTH4ecKoii
uHaAyKkunu. [lepecranoBku. Coueranusi. Pasmemennst

[IpaBuiio yMHOXKeHHsS W JepeBo BapuaHToB. IlepectanoBku. Bvibop
HECKOJIBKUX 3JIEMEHTOB. Coueranusl. Pazmemenus. Meron
MaTeMaTUYECKON WHIYKIIMU B pelieHuH 3aaad. [[pu3Haku nmpuMeHEeHUs
METOJla MareMaTU4YeCKOM MHAYKUMHA TIPpU  pPELUICHUWM 3aJady |
JI0OKa3aTesIbCTBE TeopeM. Penmenue 3amay.

Tema 3. I'eomerpusi. OCHOBHBIC MeTOAbI PELICHUS] TeOMETPHYECKHX
3a/1a4 HAa BbIYHCJICHHE U 10KA3aTE1bCTBO
MeauaHa OpsIMOYTOJIBHOTO — TPEYroJIbHHKA. Y IBOEHHUE  MEJMaHBbI.
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[Tapannenorpamm. Cpeansis auHHsS TpeyrojibHuka. Tpameuus. [Tpuemsr
HaXOXXJCHUS BBICOTBI M OHCCEKTPUCHl TpeyroiapHUKa. OTHOILICHHE
oTpe3koB. OrtHomenue ruoniaaei. KacatenbHasi K  OKpPYXHOCTH.
Kacaronuecs OKPY’KHOCTH. [Iepecekaromuecs OKPYKHOCTH.
OKpyXHOCTH, CBSI3aHHBIE C TPEYTOJIBHUKOM M YETHIPEXYTOJIbHUKOM.
IIponopuuoHanbHbBIE OTPE3KM B OKPYKHOCTH. YIUIBI, CBSI3aHHBIE C
OKPY’KHOCTBIO. Meron BCIIOMOT'aTeJIbHON OKPYXHOCTH.
Bcenomorarenbhpie  Mogo0HBIE TpeyrojdbHUKH. HekoTopsie cBoOiicTBa
BBICOT M TOYKH MX nepecedeHus. Meron momazaeil. Mcnonb3zoBaHue
TPUTOHOMETPHUH IIPU PELLIECHUN 3a]a4 Ha BbIYKCIEHUE. MeToJ BEKTOPHOU
anredpel. Mcnonp3oBanue koopamHaTHOro Merona. ['eomerpuueckue
pEelIeHUsT HEreOMETpUYEeCKHUX 3ajgad. PelieHne  HMppanMOHAIBHBIX
ypaBHeHUH. Perienne cuctem anredpandeckux ypaBHEHUMH.

Tema 4. 3agaun Ha HCHOJIB30BAHME KOMILIEKCHBIX 4YKces] B ajaredpe,
reomerpuu. Kommiexkcuslie yucia

Onepauuu  Hax  KOMIUIEKCHBIMM  4YMCIIAMHU. I'eomeTpuueckas
UHTEpHpeTalnus  KOMIUIEKCHbIX  uucen.  [lokasatenpHas — ¢opma
KOMIUIEKCHOr0 uncia. KoMmmiekcHble yncia B 3J1IEMEHTapHOM T'e€OMETpUH.
OcHOBBI Me€TOZa KOMILIEKCHBIX uucell. PopMyibl NIUHBI OTpE3Ka U
CKaJIIPHOT'O IIPOU3BENICHUS BEKTOPOB. [TapajienbHOCTS,
KOJUIMHEApHOCTb, IEPHNEHAUKYISIPHOCTb. KOMIIIEKCHBIE KOOPIMHATBI
HEKOTOphIX ToueK. [loo0HbIE 1 paBHBIE TPEyTrOIbHUKH. Pemienue 3aau ¢
IIOMOLIbI0 KOMIUIEKCHBIX 4HCell. KOMIUIEKCHBIE Yuciia B 3JIEMEHTapHON
anreope.

Vcnonb30BaHue TPUTOHOMETPUUECKON (POPMBI KOMITJIEKCHBIX YMCEN IS
peneHusl ypaBHEHUM.

Tema 5. H30paHHble HecTaHJAPTHBIE 32424 HIKOJIBHOIO Kypca
MAaTeMATHKH U MeTObl uX pemienusi. HepaBencrsa

Jloka3aTenbcTBO HEPABEHCTB METOJOM MAaTeMaTH4eCKOW HMHIYKIIHMH.
HepaBencrtBa, cBsi3aHHbIE C TPUTOHOMETPUYECKMMH  (QYHKIUSMHU.
HepaBeHcTBa B muaHuMeTpuu U crepeoMmeTpun. OyHKIMM AHTbE U HUX
IMMPUITTOKCHUA. 33,[[3‘1]/1 Ha MAaKCUMyM U MHHUMYM. Pemenne 3agad C
rnapaMeTpoM. YHciio KOpHEr KBaJApaTHOTO MHOTOUWIEHA B PEIICHUH 3a1a4
¢ mapamerpoM. CBOMCTBa KOPHEHW KBaJpaTHOTO MHOTOYJIEHA B PEUICHUU
3a7a4 ¢ napameTpoMm. B3anmMmHOE pacnosioKeHue KOpPHEW KBaJApaTHOTO
MHOTOWIEHA U 33Ja41 C TapaMeTPOM.

Hroro

18

18

18

IMTPAKTHUYECKASA ITOAI'OTOBKA

Tema 3agaHue Ha NPAKTUHYECKYI0 NOATOTOBKY

KOJIHYEeCT
BO 4YacCoB

Tema 1. To:xkaecTBenuble | PazpaboraiiTe cucremy 3a1ad (¢ pelIeHUSIMH),
npeodpasoBaHus BKJIFOYAIOIIYIO 3a7a41 Pa3HOTO YPOBHS CIIOXKHOCTH,

COBEPILECHCTBOBAHUS 3HAHUM 110 TEME:!
1. TlpeoGpa3oBaHue panMOHATILHBIX
BBIPAKCHUI.

JJIA paGOTBI C yHalllUMHCA Ha YPOKC 3aKPCIUICHUA U
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2. CremneHb ¢ palMOHAIBHBIM MTOKa3aTeJIeM.
[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX
CTETICHH.

3. CgoiicTBa norapudmos. [IpeodpazoBanue
BBIPaKCHUH, COJCPIKAIIUX JOTapU(MBI.

4, ToxaecTBeHHBIC TPeoOpa30BaHUS
TPUTOHOMCTPUUICCKUX Bpra)KeHHﬁ.

Tema 2. KomOmHaTopHBbIE
3aa4M. Meton
MaTeMaTH4YeCKOIH
uHaykuuu. IlepecranoBku.
Coueranus. Pazmeimenus

1. Pa3zpaboTaiiTe caMOCTOSTENIbHYIO paOdOTy AJIS
MIPOBEPKHU 3HAHUM ydalluXcs 10 TEME
«IIepecranoBku. Coueranus. Pazmemenus».
BrinonnenHoe 3aganue A0KHO BKIKOYATh:
— IIepeYeHb NPOBEPSAEMBIX 3HAHUN, YMEHUN U
HAaBbBIKOB;
—  3aJ]aHMs CAMOCTOSTEIIBHON pa0bOTHI;
— DTAJIOHHOE PEIICHUE CAMOCTOSTEIHLHOM
paboTHI;
— IIKaJy OLUEHKH BBIIOJHEHHON
CaMOCTOSITENIbHOM paOOTHI.

2. [TonGepure 3a/1a4u pa3Horo TUINA
(moka3aTenbCTBO  YTBEPHKIEHHUE O  JCIUMOCTH
BBIpOXCHUH, J0KA3aTeIbCTBO HEPABEHCTB M TIP.)
JUIs paboOThI C yYallUMUCS Ha BHEYPOUHOM 3aHSATUU
10 MaTeMaTHuKe Mo TeMe «MeToa MaTeMaTHYeCKOH
VHJYKUIHAW.

Tema 3. I'eometpusi.
OcHoOBHBIE MeETO/bI
pelieHusl TeoOMeTPUYeCKHX
3aja4 HAa BbIYHUC/IEHHE U
A0Ka3aTeIbCTBO

1. Pa3zpaboraiiTe cucreMy 3a1ad (C peieHUsIMA)
JUIs paboThI C yHaIllMMUCS IO TEME:
— Meron ynBoeHus: MEAUAHBI.
— Mero BCNOMOTraTesibHON OKPYKHOCTH.
— Merox momanen.
— Tpuronomerpudeckuii METO IIPU PELLICHUN
FeOMETPUUYECKUX 3a/1au.
— BekTopHO-KOOpANHATHBINA METOJ PELICHUS
reOMETPUUYECKUX 3a1a4.
2. JIns xaxaoit 3amaun u3 1. 1 pazpaboraiite
BOIPOCHI, HAIIPABJISAIOLINE X0 PEIICHUS
yYaluMHCs.
3. PazpaboraiiTe maMsaTKy AJIs y4aluxcs Mo TeMe:
— YeThIpexyronbHUKH.
—  OKpYXHOCTb.
— BexkTopsl ¥ KOOpAUHATHI HA MJIOCKOCTH.
— BexTopsl ¥ KOOpAUHATHI B IPOCTPAHCTBE.
— Ilnomanas moBepXHOCTH U OOBEMBI TEIN B
IIPOCTPAHCTBE.




Tema 4. 3agaum  Ha | 1. PazpaboraiiTe pparMeHT ypoka no teme

HCNOJIb30BaHUE «Omneparuy ¢ KOMIUIEKCHBIMU YUCIIAMI.
KOMILUIeKCHBIX  umcedl B | 2. CocTaBbTe 3a/1a4H (C pelIeHUusIMuU) 7151 paboThI C
aiareodpe, reoMeTpHUH. | yJaIlUMHUCS Ha BHEYPOUHOM 3aHITUU 110 4
KomnuiekcHble yncia MaTteMaThke «KoMIieKcHbIe yuciia B

3JIEMEHTAPHOU F€OMETPUM.
Tema 5. M36pannbie | 1. CocraBbTe 3a1auu (C pemieHUIMHU) JUIst paboThI ¢
HECTaHIAPTHBIC 3a1a1M | yyanuMuCa Ha BHEYPOYHOM 3aHATUH I10
HIKOJILHOTO KYPCa | varematnke, HOCBSIIEHHOMY HEPABEHCTBAM B
MATEMATHKH W METOIBI HX TUTAHUMETPUH U/WIIA CTEPEOMETPHH. 4

pemienusi. HepaBencrBa .
2. PazpaboraiiTe pparmMeHT ypoka 1o reme

«Perenue KBapaTHBIX ypaBHEHUH C
1apaMeTPOM).

OuHo-3a04Hasi popma oOyueHHust

HaumeHoBaHue pa3jie/ioB (TeM)
AUCIHUIIMHBI ¢ KPATKUM CO/lepKaHueM

KoJ-Bo yacoB

IIpakTH4ec
KHe
3aHATHSA

[V

Jlekuuu
NMPaAKTHYECKOMH

Bcero
U3 uux B popme

Tema 1. To:kaecTBeHHbIE IPe0dpa30BaAHMS

ToxnecTBeHHble  NpeoOpa3oBaHUS  PAllMOHAIBHBIX  BBIPAYKEHHH.
Paznoxxenune mHorowieHoB Ha MHOXHTeNU. Cokpatienue Apooeit. Cymma
U IIPOU3BEJICHUE pPallMOHAIbHBIX BBIpaXKEHHH. HaxoxaeHue 4ucIoBBIX
3HaUEHUH pallMOHAIbHBIX BhIpaXXEHUN. TOXKIeCTBEHHBIE TPEOOPA30BAHUS
UppalMOHATIBHBIX BbIpakeHui. MpparuoHanbHble BeIpaxkeHHs. O6macTb
onpezaeneHus. llpumeHeHne CBONCTB apu(pMETHUYECKHX KOpHEWH mpu
npeoOpa30BaHUSAX HpPpALMOHATBHBIX BBIpaXEHUN. BulieneHue kBaapara
WM Kyba moj 3HaKoMm paaukana. CioxHble paaukanbl. ToxaecTBeHHbIE
npeoOpa3oBaHUsl IOKAa3aTEIbHBIX MU JIOrapUPMHUUECKUX BBIPAKECHHH.
CsaoiicTBa cremneHeil. CBoiicTBa YnCIOBBIX JorapudmoB. Tox1eCTBEHHbIE
npeoOpa3oBaHUsl IOKAa3aTEIbHBIX MU JIOrapUPMHUUECKUX BBIPAKECHHH.
ToxaecTBeHHbIE TPeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAKEHUI.
Tpuronomerpuueckass OKpyKHOCTb. [loHsATME KOcMHyca M CHHYca
JNEHUCTBUTENBHOTO 4YHCNA.  ['pynmbl TPUTOHOMETPUYECKUX (HOPMYIL
ToxnecTBeHHblEe TPeoOpa30BaHUS TPUTOHOMETPUUYECKUX BBIPAKEHHH.
ToxaecTBeHHbIE TIPe0Opa3OBaHUsl BBHIPAKEHUH, COJAEpKAIIUX OOpaTHBIE
TpUroHomerpuueckue GyHkIuu. YucioBble HEPaBeHCTBA.

IIpocrelimne HepaBeHCTBa. [[0Ka3aTeNbCTBO YHCIOBBIX HEPABEHCTB.
CpaBHeHuE 3HAYEHMH 4YHCIOBBIX BbIpaxeHHil. CpeqHue BEIUYUHBI.
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Knaccuueckne HepaBeHCTBA.

Tema 2. KomOunaropubie 3agaun. MeToa MaTeMaTH4YecKOM
uHaykuuu. [lepecranoBku. Couyeranus. Pasmemenust

[IpaBuno ymMHOXEHHMS W JAepeBo BapuaHTOB. IlepectaHoBku. Bribop
HECKOJIBKHX 2JIEMCHTOB. Coueranusl. Pazmemenus. Meton
MaTeMaTU4YeCKOW MHIYKLUHUU B pelieHuu 3anad. [Ipu3Haku npuMeHeHus
METOJla MaTeMaTHYeCKOWM MHAYKIMU TIpU  PEIICHUWH 3aaad |
JIOKa3aTelIbCcTBE TeopeM. Perenue 3aaay.

Tema 3. I'eomerpusi. OCHOBHbIE MeTO/bI PellIeHUsI TeOMeTPHYECKHX
3a/1a4 Ha BbIYHCJIEHUE U 10Ka3aTeJIbCTBO

Menuana nOpsAMOYTOJBHOTO  TPEYrOJbHUKA. Y IBOGHHUE  MEIUaHBI.
[Tapamnenorpamm. CpenHsist auHMsT TpeyrosbHuKa. Tpanenus. IIpuemsl
HaXOXXJEHHUSA BBICOTBI U OUCCEKTPUCHI TpeyrojpHUKa. OTHOLIEHHE
orpe3koB. OtHomenue muomanei. KacarenbHass K  OKpPYKHOCTH.
Kacaromuecs OKPYXHOCTH. ITepecekaromuecs OKPY>KHOCTH.
OKpy’>KHOCTH, CBSI3aHHBIE C TPEYTOJIBHUKOM U YETBIPEXYTOJIBHUKOM.
[TponopuroHanbHbIE OTPE3KM B OKPYKHOCTH. YTUIbI, CBSI3aHHBIE C
OKPYKHOCTBIO. Meron BCIIOMOTI'aTeJIbHON OKPY>KHOCTH.
BcnomoratenbHble  10100HBIE TpeyronbHUKH. HekoTopble cBoiicTBa
BBICOT M TOYKH MX nepecedeHus. Meron momazaeit. Mcnonb3zoBaHue
TPUTOHOMETPHUH IIPU PELICHUM 3a]a4 Ha BblYMCICHUE. MeTo BEKTOpHOI
anreOpel.  Mcmonp3oBaHne KOOPAMHATHOTO MeTOoJa. | eoMeTpuyeckue
pellleHusT HETeOMETPUYECKMX 3ajad. PelieHue  MppanMoHaJIbHBIX
ypaBHEeHUH. Perienne cucrem ainredpanyeckux ypaBHEHUH.

Tema 4. 3a1auu HA UCHOJIL30BAHNE KOMILIEKCHBIX YMceJ B ajreope,
reomerpuu. KoMmiuiekcHblie unciia

Oneparuu HaJ KOMIIJIEKCHBIMU YUCIIaMU. I'eomerpuueckas
UHTEpIpeTanus  KOMIUIEKCHBIX  uucen.  [lokasatenmpHas — (opma
KOMILJIEKCHOTO yrciia. KOMIUIEKCHBIE Yucia B 3JIEMEHTApHON F€OMETPHH.
OCHOBI)I METOA4a KOMIIJICKCHBIX YHCCII. q)OpMYJ'II)I JJINHBI OTpGSKa nu
CKaJIIPHOTO MIPOU3BEACHUS BEKTOPOB. [TapannensHOCTS,
KOJ'IJ'II/IHeapHOCTI), HepHeHI[I/IKYJ'IHpHOCTB. KOMHJ’IGKCHI)IG KOOp)II/IHaTBI
HEKOTOPBIX To4eK. [logo0HbIe U paBHBIE TPEYTONBHUKH. Pemenue 3a1a4 ¢
IIOMOIIIBKO KOMIIJICKCHBIX YUCECII. KOMHJIGKCHI)IG quciia B BHGMCHTapHOI‘/’I
anreOpe.

Hcnonp30BaHne TPUTOHOMETPUUYECKON (OPMBI KOMIUIEKCHBIX YMCEN IS
pelIeHusl ypaBHEHU.

Tema 5. H30paHHble HecTaHJAApTHbIE 3aJa4d IIKOJBHOIO Kypca
MaTeMaTHKH H MeTObI uX pemenus. HepaBencrea

Jloka3aTenbCcTBO HEPAaBEHCTB METOJAOM MaTeMaTUYeCKOM WHIYKIHH.
HepaBeHcTBa, CBsi3aHHBIE C TPUTOHOMETPHUUECKUMH  (DYHKIUSAMH.
HepaBencrBa B mumanuMerpuu u crepeoMerpun. OyHKIUU AHTBE M HX
IPWIOKEHUS. 3aJayd Ha MAaKCUMyM M MHUHMMyM. PemieHue 3ajgad ¢
napamerpoM. Yncno KopHeW KBaJpaTHOTO MHOTOYJIEHA B PEIICHUU 3adad
¢ napaMmerpoM. CBOMcTBa KOpHEN KBaJIpaTHOIO MHOTIOWIEHA B PEIICHUN
3ajja4 ¢ MapameTpoM. BzanmMmHOe pacnosiokeHue KOpHEH KBaJpaTHOIO
MHOTrOYJIEHA U 33J1a4M C IapaMETPOM.

Hroro

10

10
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INPAKTUYECKASA IIOAI'OTOBKA

Tema 3agaHne HA NPAKTHYECKYI0 MOAT0TOBKY KOJIN4eCcT
BO 4acoB
Tema 1. ToxkaecTBenHble | PazpaboraiiTe cucremy 3a1ad (C pemicHUSIMH),
npeodpa3oBaHus BKJIFOYAIOLIYIO 3aJa41 PAa3HOrO YPOBHS CIIOXKHOCTH,
ISt pabOTHI C YUAIIUMUCS HA YPOKE 3aKPETUICHUS U
COBEpIICHCTBOBAHUS 3HAHUI MO TEME:
1. TIpeoOpa3oBaHue paMOHAIBHBIX
BBIPAYKCHU.
2. CreneHb ¢ pallOHAIBHBIM MOKa3aTeleM. 2
[Ipeo6pa3oBaHue BbIpax)eHH, COIEPIKALITUX
CTEIECHHU.
3. CgoiictBa norapudmos. [IpeodpazoBanue
BBIPKEHUH, COIePIKAUX JIOTAPHUPMBI.
4. ToxmecTBeHHBIE TIPe0Opa3oBaHMs
TPUTOHOMETPUUYECKHUX BBIPAKECHUN.
Tema 2. KomoOunatopusbie | 1. PazpabotaiiTe camocTosTeNbHYIO paboTy A
3agavm. Meron | nposepku 3HaHMI y4Jaluxcs mo TemMe
MaTeMaTH4eCKoH «ITepecranosku. Coueranus. Pazmernenusy».
MHAYKIWH. [lepecTaHoBiu. BrinosiHeHHOE 33/1aHUE AOJKHO BKJIKOYATh:
Coueranus. Pa3memenus . .
— TIepeYeHb MPOBEPSEMbIX 3HAHUN, YMEHHUH 1
HAaBBIKOB;
—  3aJ]aHMs CAMOCTOSTEIIFHON pa0doTHI;
— DTAJIOHHOE PEIICHUE CAMOCTOSITEIILHOU
paboThI; 2
— IIKaJy OUEHKH BBINOJHEHHOMN
CaMOCTOSITENIbHOM pabOTHI.
2. CocraBbTe 3aJ1aun pa3HoTO TUTIA
(moKa3aTenbCTBO  YTBEpKIEHHE O  JEIUMOCTH
BBIp@XCHHH, J0KAa3aTeIhCTBO HEPABEHCTB M TIP.)
JUIs pabOThI C yYalllUMUCS Ha BHEYPOUHOM 3aHSATUU
10 MaTeMaTuke 1no teme «Meroa MareMaTH4ecKoin
WHIYKIA.
Tema 3. I'eometpus. | 1. Pa3paboraiiTe cucreMy 3a1a4 (C pelieHusMu)
OcHoBHBIE METOABI | i1 paOOTHI C YUAIIUMUCS IO TEME:
pelieHusl TeoOMeTPUYeCKHX — MeTox Y/IBOCHHS MeIHAHbL.
3aJa4 HAa BbIYHUC/IEHHE U .
10K23ATETLCTEO — MeTtox BcmoMoraTenbHOW OKPY>KHOCTH.
— Merox momanaen.
— Tpuronomerpuueckuii METOJ IPU pPELICHUU 2

TEOMETPUUECKHX 3a/1ad.
— BeKTOpHO-KOOpAMHATHBIN METO]T PEILICHUS
r€OMETPUUYECKHX 3a/au.
2. Jlns xaxxmoit 3amaun u3 1. 1 pazpaboraiite
BOHpOCI)I, HanpaannomHe X0 pemeHHs{
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y4YaIIUMHUCS.
3. PazpaboraiiTe mamMsATKy AJIs YHaLIUXCS 110 TEME:
— YeTbIpexyroabHUKH.
—  OKpYXHOCTb.
— BekTopsl 1 KOOpPIMHATHI HA TNIOCKOCTH.
— BekTopsl 1 KOOpPIMHATHI B IPOCTPAHCTBE.
[Tnomanas MOBEpXHOCTH U 0OBEMBI TEll B
MIPOCTPAHCTBE.

Tema 4. 3agaun
HCI0JIb30BaHHuE
KOMILUIEKCHBIX 4YHCeJ B
aiare0pe, reoMeTpHH.
KoMmmiekcHbIe ync/ia

Ha

1. PazpabotaiiTe (hparMeHT ypoka o TeMe
«Ormepar ¢ KOMIDICKCHBIMU YHCIIAMI).

2. CoctaBbTe 3a71a4M (C pEIICHUSIMHU) 111 paOOTHI C
yUYaIIIMUCS Ha BHEYPOYHOM 3aHSATHU TIO
Matematuke «KoMIiekcHbIe yncia B
3JIEMEHTAPHOU F€OMETPHUM.

Tema 5. HN30pannble
HeCTaHJAapPTHbIE 3aga4m
IIKO0JbHOI0 Kypca
MATEeMAaTHKH U METOJAbl HX
pemienusi. HepaBencrBa

1. CocTaBbTe 337249y (C pEUICHUSMH) I PAOOTHI C
y4JaIIMMUCS Ha BHEYPOYHOM 3aHITUU 110
MaTeMaTHKe, TOCBSIIEHHOMY HEpaBEHCTBaM B
TUTAHUMETPUH U/UIT CTEPEOMETPHH.

2. Pa3paboraiiTe (hparmMeHT ypoka mo teme
«Permenne KBaipaTHBIX ypaBHEHHH C
apaMeTpoOM.

3aounas popma 00yueHus

HanmenoBanue pa3aesioB (TeM)
AUCHUILINHBI ¢ KPATKUM COJIePKAHNEM

KoJ-Bo yacoB

Jleknuu

IIpakTHyec
KHe
3aHATHA

[V

MNPaAKTHIECCKOU

Bcero
U3 uux B popme

Tema 1. To:kaecTBeHHbIE IPe0dpa3oBaHMS
npeoOpa3oBaHus
Pasnoxenne MHOTrOusIeHOB Ha MHOKuTenu. Cokpanienue npodeit. Cymma
U IPOU3BEICHHUE PALMOHAIBHBIX BbIpakeHUU. HaxokIeHHe 4YnCIOBBIX
3HAYEHUH pallMOHABHBIX BhIpaykeHUH. ToXKIecTBEeHHbIE TPeoOpa3oBaHus
UppalMOHATIBHBIX BbIpakeHui. MpparmoHansHble BeIpaxkeHus. O6macTb
onpezneneHus. I[lpumeHeHne CBONCTB apupMETHUYECKHX KOpHEWH mpu
npeoOpa3oBaHUSAX HpPpALMOHATBHBIX BBIpaXEHUN. Bblenenue kBaapara
Wi Kyba moj 3HaKoM paaukana. CioxHble paaukanbl. ToxaecTBeHHbIE
npeoOpa3oBaHUsl IMOKAa3aTEeJIbHBIX M JIOTApU(PMHUUYECKUX BBIPAKECHHH.

ToxaecTBeHHbBIE

palluOHAJIBHBIX BLIpa)KCHI/Iﬁ .
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CgoiicTBa creneneil. CBoCTBa YUCIOBBIX JIorapru(dmoB. Toxk1eCTBEHHBIS
npeoOpa3oBaHUsl IOKA3aTEIbHBIX M JIOTApU(PMHUUECKUX BBIPAKCHHMA.
ToxaecTBeHHbIE TPe0Opa30BaHUS TPUTOHOMETPUUECKUX BBIPAKEHUI.
TpuroHomerpuueckass OKpYKHOCTb. I[loHsATME KOCHMHYyca U CHHYCa
NEHUCTBUTENBHOTO 4YHCNA.  ['pynmbl TPUTOHOMETPUYECKUX (HOPMYIL
ToxnecTBeHHbIE TPeoOpa30BaHUSI TPUTOHOMETPUUYECKUX BBIPAKCHHA.
ToxaecTBeHHbIE TIPe0Opa3OBaHUsl BBIPAKEHUH, COJEp)KAIIUX OOpaTHBIE
Tpuronomerpuueckue GyHkn. YucioBble HEPABEHCTBA.

[Ipocreiimne HepaBeHCTBA. J[0Ka3aTeNbCTBO YKCIIOBBIX HEPaBEHCTB.
CpaBHeHuEe 3HAYEHMH 4YHCIIOBBIX BbIpaxeHUl. CpenHue BEIUYUHBI.
Kitaccuueckne HepaBeHCTBa.

Tema 2. KomOunaropubie 3agaun. MerToa MaTeMaTH4ecKOM
uHaykuuu. [lepecranoBku. Couyeranusi. Pazmenienus

[IpaBuno ymMHOXEHHMS W JAepeBo BapuaHTOB. IlepectaHoBku. Bribop
HECKOJIbBKUX 3JIEMEHTOB. Coueranus. Pa3memenus. Merton
MaTeMaTU4eCKOM MHIYKLUMH B pemeHun 3anad. lIpusHaku npumeHeHus
METOJa MaTeMaTHMYeCKOM MHAYKIMHM IIpd  pPEIIEeHUM 3ajad U
JI0OKa3aTesIbCTBE TeopeM. Pemenue 3amay.

Tema 3. I'eomerpusi. OCHOBHBIC METOABI PELICHUS I'€OMETPHYECKUX
3a1a4 Ha BbIYMCJICHHE H J0KA3aTeJIbCTBO

Menuana nOpsAMOYrOJBHOTO  TPEYrOJbHUKA. Y IBOEHHUE  MEJUaHbI.
[Tapannenorpamm. Cpenssist auHMsT TpeyrosnbHuka. Tpamenus. [Ipuemsi
HaXOXXJEHHUS BBICOTBI M OUCCEKTpUCHl TpeyrojbHUKa. OTHOLIEHHE
orpe3koB. OtHomenue muomane. KacarenbHass K  OKpPYKHOCTH.
Kacaromuecs OKPYXHOCTH. [Tepecekaromuecs OKPY>KHOCTH.
OKpy’>KHOCTH, CBSI3aHHBIE C TPEYTOJIBHUKOM U YETBIPEXYTOJIBHUKOM.
[TponopunoHanbHbIE OTPE3KH B OKPYXHOCTU. YTIbl, CBA3aHHBIE C
OKPYKHOCTBIO. Meron BCIIOMOT'aTEJIbHON OKPY>KHOCTH.
BcnomoratenbHble  1000HBIE TpeyronbHUKH. HekoTopble cBoiicTBa
BBICOT M TOYKM HMX nepeceueHus. Merton momanei. Mcnosib3zoBanue
TPUTOHOMETPHUH IIPU PELICHUM 3a]a4 Ha BbIYMCIEHUE. MeTo BEKTOpHOI
anreOpel. Mcnonp3oBaHue koopamHaTHOro Metona. [‘eomerpuueckue
pelIeHusT HETeOMETPUYECKMX 3a7ad. PemieHune  MppannroHaJIbHBIX
ypaBHeHUH. Perienne cucrem ainredpanyeckux ypaBHEHHH.

Tema 4. 3ajaun Ha UCNOJIb30BAHNE KOMIUIEKCHBIX 4Hces B ajaredpe,
reomerpun. Kommnjiekcunie unciaa

Onepanuu HaJ KOMITJIEKCHBEIMH YHCIaMU. ['eomeTpuueckas
UHTEpIIpeTanus  KOMIUIEKCHBIX  uucen.  [lokaszarenpHass — ¢opma
KOMILIEKCHOTO yHcia. KOMIUIEKCHbBIE Yucia B 3JIEMEHTAPHON F€OMETPUH.
OCHOBI)I METOA4a KOMIIJICKCHBIX YHCCII. q)OpMYJ'II)I JJINHBI OTpGSKa nu
CKaJIIPHOTO MIPOU3BEACHUS BEKTOPOB. [TapannensHOCTB,
KOJ'IJ'II/IHeapHOCTB, HGpHCH}II/IKYJ'IﬂpHOCTB. KOMHJ’IGKCHBIG KOOpI[I/IHaTBI
HEKOTOPBIX To4eK. [logo0HbIe U paBHBIE TPEYTONBHHUKH. Pemenue 3a1a4 ¢
IIOMOIIIBKO KOMIIJICKCHBIX YUCCII. KOMHJ’I@KCHBI@ quciia B 3HeMeHTapHOI‘/’I
anreope.

Hcnonp30BaHre TPUTOHOMETPUUYECKON (OPMbI KOMIUIEKCHBIX YMCEN ISt
pelieHus: ypaBHEHU.

Tema 5. H30paHHbIe HeCTaHJAPTHBIC 32424 WIKOJIBLHOIO Kypca
MaTeMaTHKH U MeTO/bI UX pemenus. HepaBencrea

Jloka3aTenbCTBO HEPAaBEHCTB METOJOM MaTeMaTHYeCKOM HWHIYKIHH.
HepaBencTtBa, CBsi3aHHBIE C TPUTOHOMETPHUUECKUMH  (PYHKIUSMHU.
HepaBeHcTBa B mmanuMerpun n crepeomerpur. OyHKMuM AHTbE M HMX
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NPWIOKEHUs. 3amayd Ha MaKCUMyM W MHUHUMYM. PerreHue 3amad ¢ 1
napameTpoM. Uncio KOpHeH KBaJpaTHOTO MHOTOYIEHA B PEIICHUH 3a7a4
¢ mapamerpoM. CBOMCTBa KOpHEH KBaJIPaTHOI'O MHOTOYICHA B PEIICHUN
3aa4 ¢ mapaMeTpoM. B3ammHOE pacmosoKeHHe KOpHEW KBaJpaTHOTO
MHOTOYJICHA U 33JIa4M C TapaMeTPOM.

Hroro 2 2 2

INPAKTUYECKASA IIOAI'OTOBKA

Tema 3ajaHne HA NPAKTHYECKYIO MOATOTOBKY KOJIHYeCcT
BO 4acoB

Tema 4. 3agaum  Ha | 1. Pazpaboraiite pparMeHT ypoka no teme

HCTOJIb30BaHHE «Ornepaliy ¢ KOMIUIEKCHBIMU YHCIIAMI.

KOMILUIEKCHBIX 4Hcel B | 2. CocTtaBbTe 33a4M (C peIIeHUSIMH) AJIs1 paOOTHI C

aiareope, reOMeTPHH. | YUAIUMUCS Ha BHEYPOUHOM 3aHATUU TIO 1

KommuiekcHbie unciia maremaTuke «KOMIIEKCHBIE Ynciia B

AJIEMEHTAPHON TEOMETPUIY.

Tema 5. N3opannbie | 1. CoctaBbTe 3a7auu (C pelICHUIMHU) Al paOOTHI C

HeCTaHAaPTHbIE 3alaY¥ | yyamuMucs Ha BHEYPOUYHOM 3aHATUU 110

IIKOJILHOTO Kypca

MaTC€MaTUKEC, MOCBAIICHHOMY HCPABCHCTBAM B
MAaTeMaTHUKH U METOAbl HX

TUTAHUMETPHUH U/WIIA CTEPEOMETPHH. 1
peumenus. HepaBencrsa

2. PazpaOoraiiTe parmMeHT ypoka 1o Teme
«Pemienne KBapaTHbIX YPaBHEHUH C
1apaMeTPOM).

4. YueOHO-MeTOAHYeCKOe o0ecneyeHHe CAMOCTOATEIbHOM padoThl 00y4aloIMXcst

Koin-Bo
Temsl qms 4acoB DODMEI Meroanuec
CaMOCTOSITEN (ouHo/0u p Koe ®opMbl
N3yuaembie BOIpOCHI CaMOCTOATEN
BHOTO HO- . o0ecrneveHr [0TYETHOCTH
bHOI paboTHI
U3YYEHUS 3a04HO/3 e
A0YHO)
Hoxazarensc | 1. JlelicTBUTENBHBIC YUCHTA U
TBO TOXJIECTB JIEMCTBUSI HAJlI HUMU
Y HEPaBEHCTB 2. Jloka3aTenbCTBO
Ha TPUTOHOMETPUUECKUX PaGora ¢ Pexomenny | Pacuernas
MHOKECTBE TOXJIECTB. . emMas pabora,
7/11/15 | mareparypoi
3. JlokazaTenbCTBO U CeThIO auTeparypa. | IpakTH4ec
HEPaBEHCTB Pecypcol KOE
WNutepner.
4. Jloka3aTenbCcTBO WNurepHer. 3a/laHne
MOKa3aTeIbHBIX U
JorapuMUIECKIX
TOXJIECTB
Pemenue 1. B3aumHO€e pacnoiiokeHue Pabora ¢ Pexomenny | Pacuernas
reoMeTpruUec JTUHEUHBIX Quryp: . emMas pabora,
7/11/15 | TATEPATypoH
KHMX 33/1a4 Ha | B3aMMHOE PaCIOJIOKEHUE U CeThIO auTeparypa. | MpakTH4ec
TIJIOCKOCTH pPa3IMYHBIX TOYEK Ha Pecypcor KOe
N WHurepHer.
PSIMOHA, WHurepHer. 3a/laHne
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B3aMMHOE PACIIOJIOKEHUE
TOYKHU U OTPE3Ka, JICKALTUX
Ha OJTHOM MPSMOM,
B3aMMHOE PACIIOJI0KEHUE
IPsIMOM M TOYKU BHE
IIPSIMOH,
B3aMMHOE PACIIOJIOKEHUE
IIPSIMOM U IBYX TOYEK BHE
ee,

B3aMMHOE PACIIOJI0KEHUE
TOYKH U ABYX B3aUMHO
MapajvieIbHbIX MPSMBIX.
2. B3anmHoe pacroiokeHue
NPSAMOJIMHEHHBIX QUTYP:
B3aUMHOE PACIIOJIOKEHUE
TPEYroJIbHUKOB,
B3aUMHOE PACIIOJIOKEHUE
MHOT'OYTOJIbHUKOB.
3. B3anmuoe pacnoyioxxeHue
OKPYKHOCTEH. :
B3aMMHOE PACIIOJIO0KEHUE
LIEHTPOB OKPYKHOCTEH
OTHOCUTEIILHO O0IIIeH
KacaTeJIbHOM,
pacroioxKeHue EHTPOB
OKPYKHOCTEN
OTHOCUTEIIFHO UX O0IIeH
TOYKHU KacaHus,
pacIoyioxKeHue IEHTPOB
OKPY>KHOCTEN
OTHOCHUTEIILHO OO0IIIeH
XOp/bl,
pacIoyIoKeHUe IEHTPOB
OKPY>KHOCTEN
OTHOCHUTEIILHO XOP/IbI
OombIIel OKPYKHOCTH
pacIoIoKEeHNE TOUEK
KacaHUsl OKPYKHOCTH U
psIMOM
4.I'eoMeTprUeCKHUE 3a/1a4U C
napameTpamu
5. OTHOLIEHUE OTPE3KOB.
OTHOIIIEHNE TIIOMIAEH.
Meron momanaei.
6. Mcnosnb3oBanue
TPUTOHOMETPUU IIPU
pEIICHUH 337124 Ha
BbIUKCIIEHHE. MeTox
BEKTOPHOM aireOpsl.
Hcnonp3oBanne
KOOPJIMHATHOTO METO/Ia.
['eomerpuueckue penieHus
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HEreOMEeTPUYECKUX 3a/1a4.
KomriekcHsl 1. OcHOBHBIE TEOPEMBI
€ uucia B 3JIEeMEHTapHON MaTeMaTUKHU PaGora ¢ Pexomenny | Pacuernas
perieHnun Y KOMILJIEKCHBIE YHCIIa . emas pabora,
5 7/11/15 | UTeparypoi
3aza4 . Pemenue U CeTLIO JuTepaTtypa. | MpaKkTuiec
AJIEMEHTapHO FeOMETPUUYECKHX 3a/1a4 C Mitenmer Pecypcol KOE
i MIPUMEHEHUEM pHeT: HNutepner. 3a71aHue
MaTEeMaTUKU KOMILJIEKCHOT'O YHCIa
Pemenue 1. Pemenue
ypaBHEHUU U UPPALMOHATIBHBIX,
HEPaBEHCTB, MOKa3aTeIbHbIX,
coJiepKaIInx TPUTOHOMETPUUECKUX
AlepKalll P - P Pexomenny | Pacuernas
napamerp YpaBHEHHUI C TapaMeTpoM, Pa6ora c
CBOJSIINXCS K KBaIPATHBIM JUTEpaTypou eMa padora,
P - | 7115 patyp JuTepaTtypa. | MpaKkTuiec
2. Pemmenue U CETBIO
Pecypcsl KO€
UPpPALMOHATBHBIX, WNurepner.
WuTepHer. 3aJlaHue
MOKAa3aTeIbHbIX,
TPUTOHOMETPUUECKUX
HEPaBEHCTB C MApPaMETPOM,
CBOJISIIINXCSI K KBaIPATHBIM.
Hroro 28/44/
60

5. ®OHJ] OHEHOYHBIX CPEACTB JJI51 MPOBEJAEHMSI TEKYIIEHA A
IMPOMEXYTOYHOU ATTECTALIMUMU 110 JUCHUIIJIMHE

5.1. Hepeqenb KOMIIeTEeHIIUM ¢ YKa3aHHuEM 3TalloB UX q)OpMI/IPOBaHI/Iﬂ B IMpouecce 0CBOCHUA

00pa3oBaTeJIbLHOI MPOrPaAMMBbI

KOI{ 1 HAMUMCHOBAHUEC KOMIICTCHIIN

Ortarnbl GopMUpPOBaHUS

I1K-1. CnocobeH ocBauBaTh M HCIHOJIB30BAThH
TCOPCTUYCCKUEC 3HAHUA U IPAKTUICCKHUEC YMCHU A
Y HaBBIKU B MPEIMETHON 00JIaCTH NP PELIeHUN
poecCHOHANIBHBIX 3a/au.

1. PaGota Ha yueOHBIX 3aHATHSIX.
2. CamocrosTenbHas pabora.

5.2. Onucanue nokasartejiei u KPpUTEPUEB OCHUBAHUA KOMIIeTEHII Ml Ha PA3JUYHBIX 3Talax ux

¢hopmMupoBaHusi, ONUCAHHE IIKAJ OLlEeHUBAHUSA

Onenusa YpoBeHb
H P Kpurepun | Hlkama
emMble cop Mupo- Oran .
Onucanue noka3zateneit OLIEHUBAH | OLIEHUB
KOMITETe BaHHO dbopmupoBaHus
ust aHUS
HITUH CTH
IIK - 1. | [Toporossrii 1. Pabora Ha 3naem: Pacuernasa | Illxana
y4eOHBIX — IpemnojaBaeMblii IpeaMer B | pabora OLICHUB
3aHATHUSX. npezenax TpeboBanuii | [IpakTuue | aHus
2. denepanbHBIX TOCYAaPCTBEHHBIX CKOe pacuer
Camocrosaren | oOpa3oBaTeNbHBIX CTaHIApTOB | 3aJlaHHe HBIX
bHas padora. OCHOBHOTO M CpeaHero (TOJHOTO) pabort
obmrero oOpa3oBaHUs U OCHOBHOM [kana
0011e00pa30oBaTEHHOM OIICHUB
IPOTrpaMMBbl; aHUs
— TpOTpaMMbl W YYEOHHKH IO MPaKTH
NPEeroJIaBaeMoOMy  MpPEaMETY; O YEeCKOT
[IHPOKOM CHEKTPE TPHIOKCHHUN 0
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MaTeMaTUKHU U JIOCTYIHBIX 3aJlaHu
0o0yyaromuMcsi MaTeMaTHUYeCKUX o
AIIEMEHTOB 3TUX MPUIOKECHHI.
Ymeem:

— CTPOUTH JIOTUYECKHE
pacCyKIeHUs (Harpumep,
perieHue 3a/1a4n) B
MaTeMaTHYECKUX u WHBIX
KOHTEKCTax, MOHUMATh
paccyxJieHue 00y4aroluxcs;

— pewaTh 33Ja4u dJIEMEHTapHOM
MaTeMaTUKH  COOTBETCTBYIOILLEH
CTYIIEHH OCHOBHOT'O M CpPETHEro
(mostHOTO) OOIIEro 0Opa3zoBaHMS,
3aaun MaTeMaTHYeCKHUX
OJIUMITHA/T IIKOJIbHUKOB,;

— OOBSICHATH pelIeHUe 3aJad
3JIEMEHTapHOU MaTeMaTUKU
COOTBETCTBYIOLIEH CTYIIEHHU
OCHOBHOTO M CpeaHero (TIOJHOTO)
obmero oOpa3zoBaHMs, 3aJayu
MaTeMaTHYECKHUX

OJIUMITHA]T IIKOJIbHUKOB;

—  OpraHu30BBIBaTh  pEUICHHE
3a7a4 JIEMEHTAPHOW MaTeMaTUKHU
COOTBETCTBYIOIIEH CTYIEHU
OCHOBHOTO M CpeaHero (TOJIHOTO)
obmero oOpa3oBaHMs, 3aJayu
MaTeMaTHYECKUX OJIIMITHA]]
IITIKOJIbHUKOB.

IIponBuHYTHII 1. Pabora Ha 3naem: Pacuernas | Illkana
y4eOHBIX — IpemnojaBaeMblii IpeaMer B | paboTa OLICHUB
3aHATHUSX. npeenax TpeOoBanmii | [lpaktuue | aHus
2. denepanbHBIX TOCYAAPCTBEHHBIX CKOe pacuer

Camocrodaren | oOpa3oBaTeIbHBIX CTaHJIApPTOB | 3a/laHue HBIX
pHas pabora. OCHOBHOTO M cpeaHero (monHoro) | Ilpaktuue | paboT
o01rero oOpa3oBaHUsI U OCHOBHOM cKast [xana
0011e00pa3oBaTenbHOM MOJITOTOBK | OILICHUB

IPOTPaMMBEI; a aHHS
— TMpOrpaMMbl U Yy4YEOHHUKH TIO MIPAKTH
IpernojaBaeMoMy TMpPEIMETY; O 4ecKor

[IUPOKOM CHEKTpEe MPHUIIOKEHUN 0
MaTeMaTHKH " JOCTYITHBIX 3alaHu

o0yyaromuMcsi MaTeMaTHYeCKUX o
AJIEMEHTOB 3THUX MPUIIOKEHUN. [Ixana
Ymeem: OLICHUB

— CTPOUTH JIOTHYECKHE aHUS
paccyxIeHUs (Hampumep, MIPAKTH
perieHne 3a/1a4um) B YECKOU
MaTEeMaTHYECKHUX u WHBIX MOJrOT

KOHTEKCTaX, MTOHUMATh OBKH

paccyxaeHne 00yJarmuxcs;
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— pemarb 3aJayd 3JIEMEHTAPHOU
MaTeMaTUKH  COOTBETCTBYIOILLEH
CTYIICHH OCHOBHOTO M CpEIHEr0
(mostHOTO) OOIIEro 0Opa3zoBaHMS,
3aJauu MaTeMaTHIECKUX
OJIMMITHA]] IIKOJIHHUKOB;

— OOBSCHATH pelIeHHe 3aaad
3JIEMEHTAPHOU MaTEMAaTUKHU
COOTBETCTBYIOIICH CTYIICHU
OCHOBHOTO M CpeaHero (MOoJIHOTOo)
obmero oOpazoBaHMs, 3aJayu
MaTEMaTHYECKHUX

OJIUMITHA]T IIKOJIbHUKOB;

—  OpraHu30BBIBaTh  PCIICHHE
3aj]a4 JIEMEHTApHOW MaTEeMaTUKU
COOTBETCTBYIOLICH CTYIIEHHU
OCHOBHOTO M CpeaHero (TOJHOTO)
obmero oOpa3zoBaHus, 3aJayu
MaTEeMaTHYECKHUX OJTUMITUA]T
IIKOJIbHUKOB.

Bnaoeem  (nasvikamu — u/unu
ONbIMOM OeSIMENbHOCIU)!

— HABBIKOM JIOKaJIBHOTO
YIOPSIIOYSHHUS] MAaTeMaTHIECKOTO
MaTepuaiga  JUIl  Pa3IMYHBIX
00pa30BaTENbHBIX LEJICH;

— pa3IMYHBIMH TOAXOJAaMHU K

PCLUICHUIO

3aga4 IIKOJBHOT'O Kypca
MaTEMATUKU, 3agaq
MATEMAaTHYCCKUX OJIMMITH A/
IIKOJBbHHUKOB.

HIkaja oneHMBaHUS NPAKTHYECKON MOATOTOBKH

Kpurtepuu oneHnBanus Banabl
BBICOKAasl aKTUBHOCTb Ha MPAKTUYECKOM MMOATOTOBKE 5
CpeIHssl aKTUBHOCTh HAa MPAKTUYECKON MOJTOTOBKE 2
HU3Kasi aKTUBHOCTh HA MPAKTUYECKOM MOATOTOBKE 0

Illkaja oueHUBAHUSA pacueTHOI padoThl

Kpurepuit bast
Penrenue 1ornuecky BBICTPOCHO M TOYHO M3JI0KEHO, SICEH BECh XOJI PACCYKICHUS 0,25
IIpencraBieHo penieHne 3a1a4 HECKOIBKUMH CITOCO0aMH (€CJIM 9TO BO3MOXKHO) 0,25
OTBeT Ha KaKbIH BONPOC (3a/1aHNE) 3aKaHIMBACTCS BBIBOJIOM 0,25
Odopmienne cooTBeTcTByeT oOpasiy. [lpeacraBieHsl HEOOXOIUMBIE TaOIHIBI M 0,25
rpaduku

I[To pe3ynbraram oleHUBAaHUS OOYYAIOIIUNCS MOXKET TOTYIUTh J10 1 Oarna;
MakcumanbHas cymMMma 0ajioB, KOTOpPhIE OOYYaroIIUiicss MOKET HaOpaTh MPH Claye 3ayeTa C
OIIEHKOM, cocTaBiigeT 10 50 O0amios.
3aueTHas paboTa COCTOHT U3 2 TEOPETUUYECKUX BOMIPOCOB (10 25 OaIOB Kaxblii).
[IIkajia oeHUBAHUS MPAKTHYECKOT0 3aaHusI
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Kpurepuit onenuBanust banbt

Ecnu cTyneHT mpaBWIIbHO pemni Bce 3aJaHus U 000cHOBal moiydeHHsle | 10 6amioB
pE3yJIbTaThI

Ecnu cTyneHT mpaBWIBHO PEUIMI BCE 3alaHMsi, HO HE cMor oOocHoBath | 9-6 OasioB
HOJIyYCHHBIC Pe3yJIbTaThI

Ecnu crynent nmpaBuibHO permn 60% - 80% Beex 3amaHuii, HO HE cMoOr | 5 GaJIoB
000CHOBATh NOIYYCHHBIE PE3yIbTAThI

Ecmu crynent mnpaBuiabHO pemmn 50% Bcex 3amanuii m oOocHoBan | 4 Gama
HOJIyYCHHBIC PE3yJIbTaThI

Ecnu crynent npaBuibHO pemmn 50% Bcex 3aiaHuil 1 000cHOBan He Bce | 3-2 Oamna
HOJIyYCHHBIC Pe3yJIbTaThI

Ecnu crynent npaBunbHO pemnn menee 50% Bcex 3amanuii U cmor | 1 6amn
000CHOBATH MOJYYEHHBIC PE3YIbTATHI

Ecnu crynent mpaBmibHO pemmn meHee 50% Bcex 3amanuil u He cMor | 0 6amioB
000CHOBATH MOJYYECHHBIC PE3YIbTATHI

5.3. TunoBble KOHTPOJIbHbIE 32/IaHUS WJIH HHbIEe MATEPHAJIbI, He00X0AUMbIE /1JIsl OLleHKH
3HAHMi, YMEHUIi, HABHIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTEePU3YIOIIHUX ITANbI
(¢GopMupoBaHusi KOMIIeTeHIMI B MIpollecce 0CBOCHUS 00pa30BaTeJIbHONH MPOrPaMMBbl

IIpuMepHbIe 3a1aHUA I MPAKTHYECKOH MOATOTOBKH.

1. Pazpaboraiite cuctemy 3amad (C pEIMICHUSMH), BKIIOYAMOIIYIO 33Ja4d Pa3HOTO YPOBHS
CIIO’)KHOCTH, JJIsi paOOTHI C yYAIIUMHUCS HA YPOKE 3aKPEIUICHUS U COBEPIICHCTBOBAHUS 3HAHUI
0 TEME:

[Ipeobpa3oBaHue pallMOHAIBHBIX BHIPAKEHUH.
Crenenp ¢ palMOHAIBHBIM ToOKa3aTeneM. [IpeoOpazoBaHue BbIpaKEHUH, COJEPIKALINX
CTETICHH.

CaoiictBa norapudmos. [IpeoObpazoBanne BBIpaKEHHH, COASPKAIINX JTOTapU(MBEIL.
ToxnaecTBeHHbIE TpeoOpa30BaHUs TPUTOHOMETPHUUECKHUX BbIPAXKEHU.

2. PaspabotaiiTe CcaMOCTOSATENBEHYIO pabOTy [UIS TIPOBEPKHM 3HAHWH ydalmuxcs 10 TeMe
«IlepecranoBku. Coueranus. Pasmenienus». BoInomHEHHOE 3aJaHUE TOJKHO BKIIFOYATH:

IIepeYEHb MPOBEPSEMBIX 3HAHNN, YMEHUN U HABBIKOB;
3aJJaHUsl CAaMOCTOSTENIbHOU palboThI;

ATAJIOHHOE PELIEHUE CAMOCTOSTEIbHON paboThI;

IIKaJTy OLIEHKH BBIMOJIHEHHON CaMOCTOSITEIbHON paboThI.

3. CocraBbTe 3a/la4ll Pa3HOTO THMA (JOKA3aTENbCTBO YTBEPXKACHHUE O JIETMMOCTH BBIPAXKCHHH,
JI0Ka3aTeIbCTBO HEPABEHCTB W TIP.) JUIS pabOThI C yJalIUMHUCS HAa BHEYPOUYHOM 3aHATHH I10
MaTeMaTHKe 1Mo TeMe «MeTo] MaTeMaTHYeCKOM WHIYKIIH.

4. PazpabotaiiTe cuctemy 3a7a4 (C pemeHus M) 17151 pabOThI ¢ YHAIIUMHUCS 10 TEME:

Meroa yaABOeHUSI MEAUAHBI.

Meroa BcnoMoraTenbHOM OKPYKHOCTH.

MeTo miomaaei.

TpuronomeTpuuecKkuii METOJT IPH PEIICHUN TEOMETPUUYECKUX 3a]1a4.
BekTopHO-KOOpIMHATHRIN METO/I PEIICHHUS TEOMETPUIECKUX 3a/1a4.

5. Jns xaxgod 3amaum w3 1. 3 paszpaboTaiiTe BOMPOCHI, HANPABIAIOIIME XOJ PpEHICHUS
YYaIIUMHUCS.
6. PaspabotaiiTe maMsATKY /IS ydaIuXxcs MO TEME:

YeThIpexXyroJbHUKH.
OKpyKHOCTb.

BCKTOpBI 1 KOOPAWHATHI HA IJIOCKOCTH.
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e BekTopsl 1 KOOPAUHATHI B TPOCTPAHCTBE.
e [Inomans MOBEPXHOCTH M 0OBEMBI TEJ B IPOCTPAHCTBE.

7. Paspabotaiite hparMeHT ypoka no reme «Orneparnuy ¢ KOMIUICKCHBIMU YUCIIaMn.

8. CocraBbTe 33a7aun (C pemeHUsIMH) A pabOThl C yJalUMHCA HAa BHEYPOUHOM 3aHITHU IO
Mmarematuke «KOMIUIeKCHBIC YHciIa B 3JIEMEHTAPHOW T€OMETPHUI.

9. CocraBpTe 3a7auu (C pemeHUsIMH) A pabOTHl C yJallUMHCS HAa BHEYPOUHOM 3aHSTHUU IO
MaTeMaTuKe, OCBAIIEHHOMY HEPaBEHCTBaM B IUTAHUMETPUU U/WIIN CTEPEOMETPHH.

10. Pazpaboraiite ¢pparMeHT ypoka o teme «Peiienne KBapaTHbIX YPaBHEHUH C ITApaMETPOM.

IIpumepHbIe BONPOCHI K 3a4eTy (IPOBOAUTCH B YCTHOM (hopme)
1. OxapakrepusyiTe IpUeMbl pa3IoKEHUsI MHOTOYICHOB Ha HEMPUBOAUMBIC MHOKHUTEIH.
2. Jlokaxkxute cBOMCTBA apu(hMETHIECKUX KOPHEH.
3. Oxapaktepu3yiiTe =~ OCOOCHHOCTHM TIpPHU  BBIOJHEHUH MNPEoOpPa3oBaHUM  HPPALUOHATBHBIX
BBIPAKCHUM.
4. JIoka)XuTe CBOMCTBA CTEIICHEH JIEMCTBUTEIIFHOTO YHCIIA.
5. JlokaxuTe CBOMCTBA YHCIIOBBIX JIOTAPU(MOB.
6. BbiBo TpUrOHOMETpHUYECKUX (POPMYIT OCHOBHBIX TPYIIIL.
7. BeIBOI ~ TPUTOHOMETPUYECKUX  (OPMYIT  OCHOBHBIX TpPYINI, CBS3aHHBIX C OOpaTHBIMU
TPUTOHOMETPUUECKUMHU (DYHKIIUSMHU.
8. Cpennwne BenumunHbl. Kitaccuieckue HepaBeHCTBA.
9. [IpumeneHue anredbpanvdeckoro METoJa MPU PEHICHUH T€OMETPUUYECKUX 3a/lad Ha BBIUMCICHHE U
JloKa3arenbeTBo. [Ipumep.
10. TIpumeHeHHE BEKTOPHOTO METOJa IpPHU PEIICHUH TeOMETPUUYECKHX 3aJad Ha BBIYUCICHHUE U
JoKa3arenbeTBo. [Ipumep.
11. TIpumeHeHHE KOOPIMHATHOIO METOJIa MPHU PEIICHUU TeOMETPUUYECKHX 33]a4 Ha BBIYUCICHHUE U
JoKa3arenbeTBo. [Ipumep.
12. TlpumeHeHHe MeTOAa BCIOMOTATENbHBIX (GUTYp MPU PELUICHUH TEeOMETPUYECKUX 3aJad Ha
BBIYHMCIICHHE U JI0Ka3aTeNbCTBO. [Ipumep.

IIpuMepHbIe NpaKTHYECKHe 3aJaHUS

No 3aganue

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

x = 10.
0,(3) +1,1(6)
2 r 1
' a3-8a3b 3(b 2
VYupocrute BelpaxkeHne———: (1 — 2 [= | — as.
a3+23ab+4b2 a
o 2n—4
3. CKOJIBKO 11eJIbIX 3HaYeHHH N, MpU KOTOPBIX Ynciaa m = - OyAyT HaTypajJbHbIMU?
n
4. Ileny ToBapa cHu3miIM Ha 6%, 3aTeM HOBYIO 1IeHY cHU3WIH eie Ha 10% u, HakoHel,

MOCJIE MepecyeTa MPOU3BENIN CHUKEHUE e1le Ha 4eTBepTh. Ha CKOJBbKO MpOILIEHTOB
BCEro CHU3WJIM NEePBOHAYAIBHYIO IIEHY ToBapa?

o

Haiigure 10935, eciu logg2=a, l0gs5=h.

o

Brrancinte cymmy 491710972 4 5-logs4

7. logplogpa
YHpocTuTh BeIpakeHHe a °9p®

3 1 2.3
Brruucante [a_ib(ab‘z)_i(a_l)_E] npu a = \/2—5 b =+=

9. /
BBI‘{I/ICJ'II/ITC6 (5 — \/%)6 —+/30.
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10.

YrpocTtute BelpaxeHue \/8 + 210 + 2v5 + \/8 — 210 +2V5

11. V3—2v2 34242
Bprunciure -

V17-12v2  17+12V2
12. | Cymma xopueii ypaBuenns 2Vx2 — 2x + 4 —Vx2 — 2x + 9 = 1pasHa
13. | CymMmMa HauMEHBIIIETO ¥ HAaOOJIBIIIETO KOPHEH YpaBHEHUS
V2x+2-V2x+1-3V2x+10—6V2x + 1 =2V2x + 1 -8

14. y 3-x 24x
Yemy paBHa cymMMa KOpHEH ypaBHEHUS e T 3 T 4

15. | Ipu kakux 3Hauenusx a u b maorowren x* — 3x3 + ax + b nenurcs Ha x? + 3x + 4?

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

17. | PemenueM HepaBeHcTBa x* — 2x2 — 63 < 0 ABnseTcs MPOMEKYTOK?

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

19. | Vpasrenue 2 X*+mx*+nx+12=0 umeeT KopHH X1=1, X,=-2. TpeTuii KOpeHb ypaBHECHHSI
paBeH

20. | Ilpu xakOM 3HAYCHHH MapaMeTpa o BepIIHHA MapadoITbl
y=(x— 3a)? — a? + 6a + 16 nexur Ha OTpHUIATENILHOM Mmoxyocu adciucc?

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

22. | B apupmernueckoit nporpeccun 20 wieHoB. CyMMa 4JI€HOB, CTOSIINX Ha YETHBIX
MecTax, paBHa 250, a cymma 4JIeHOB, CTOSIIIIMX HA HEYETHBIX MecTax, paBHa 220.
Haiinure nBa cpefHUX WieHa NpOrpeccuun

23. | CymMa 4sieHOB O€CKOHEYHO yOBIBAIOIIEH reOMETPHUUECKON MpOorpeccuu paBHa 56, a
CyMMa KBa/IpaToB €€ WwieHOB paBHa 448. Haligute nepsplii WieH U 3HaMEHATENb
IPOTPECCHUH.

2

24. | Cnnas u3 cepebpa 1 MeIM UMeeT Maccy 2 KT, MpUYeM Macca cepedpa cocTaBIseT 14; %
macchl Meau. CKOIIBKO cepebpa B JaHHOM CIuiaBe?

25. | MOTOIMKIIMCT OCTAaHOBWIICS IS 3arpaBku roprounmM Ha 12 munyT. [locne 3toro,
YBEJIMYUB CKOPOCTH JIBIKEHUS Ha 15 KMIIOMETPOB B Uac, OH HaBepCTal MOTEPSIHHOE
Bpemsi Ha paccTosiHuu 60 kunoMeTpoB. C Kakoi CKOPOCTBIO OH JBUTAJICS TOCHE
OCTaHOBKH?

IIpumepsl 3a7aHui pacyeTHBIX padoT
ToxaecTBeHHBIE MPE0OPaA30BAHUA
VIIPOCTHTE BBIPAKEHHUS: 11 (a 4 ab ) _ ( ab ) .a?+b?
[x—1]+|x|+x ! a+b ‘a2-p2
3x%—4x+1 5in20°sin40°sin60°sin80°
) 2 oatovat_1 " 5in10°sin30°sin50°sin70°
' (Va—1+va+1+2)§ 13. sin32acos6a + cos32asinba
va+1 +va-—-1
3 ab(xz+y2)+xy(az+b2))((ax+by)2—4abxy) PeHII/ITe ypaBHeHI/ISII
) ab(x?+y?)+xy(a?+b?
(x2+y )1XY( ) 14. 2logsx = logsx * logs (\/ 2x+1) —
X2 +X—2/X+6 1
4 CGogres D 1)
5. cos?(2a—90°)+ctg?(90°+2a)+1 15. (1 + lng 4;x) * lgx — lglg103 -1
sin2(2a-270°)+tg2(270°+2a)+1 10 g
16. (x2—1—-x)*"1=1
6. sin? (9_n + a) — sin? (= - a) ( 1 ) 5
8 8 17. |x — 3| =(x—3)
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10.

__tg2e Pemure HepaBeHCTBA:
tg4a—-tgla

x2—|x|-12

il e
Ja = tg?2a)(ctg?2a — 1) 18 —F— =z«
19. 63— 1] > 1 —x

4 1
a3—8a3b 3 (b 2 x2-2x|+4
2220 1-272) - aa 20. logs 22221

2 4 4 a > |x+2]+x2
a3+27ab+4b2 2

-1

a %+p~2 (a2+b2)
a"1l+p-1 ab

21.

22.

23.

24,

25.

26.
27.
28.

29.

30.

31.

32.

33.

34.

35.

IIpumepsbl 3a1aHUii pacyeTHBIX padoT
Komo0unaropubie 3a1aun. MeToa MaTeMaTHYeCKOH HHAYKI[UH.
Jloka3zatb, 4TO MPH JFOOOM HATYPaIbHOM N YKCIIO &y ASIUTCS Ha b.
a,=2n®+3n’+7n,b=6
Jloka3aTh paBEHCTBO
nn+1)(2n+1)

124224 +n?= 5

Jloka3aTh METO/I0M MaTeMaTU4YEeCKON MHYKIINU:
2Zp+n)(n+1)
2
Komanna Hexoropoit DBM 3anmceiBaercsi B BHe Habopa M3 BOCBMH HU(MPOBBIX 3HAKOB —

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

HyJel 1 equHul. KakoBo MakcUMaibHOE KOJIMYECTBO PAa3IUYHbIX KOMaH/?
B paznoxenun (1 + x)™ verBepThiit wieH paBen 0,96. Haiitu 3HadeHus X u N, ecim cymma
OuHOMHATBHBIX K03 duimenToB pasua 1024.
. CX. X CAX — - 2.
IIpy kakux 3HAYCHHUAX X U Y BO3MOXKHO paBeHCTBO: Cy: Cyypt Ay = 1:3: 24,
Jlokaxure ToxaecTBa: CKCMK = ¢k cm
1

2nx?

CymMa OMHOMHAITBHBIX KOA((GUIIMEHTOB pa3ioxenus (2nx + )3" paBHa 64. Onpenenuts

ciaraeMoe, He cojieprkaiiee X.

[Ipy KakMX 3HAYEHMSX X 4YeTBepToe ciaraemMoe pasnoxkenus (5 + 2x)'° Gombme aBYX
COCEJIHUX C HUM CJIaraeMbIX?

CKONBKO pa3IUYHBIX 3BYKOCOUYETAHHI MOKHO B3STh Ha JECSITH BHIOpAaHHBIX KIIABUIIAX POSUIIS,
€CJIM KaX10€ 3ByKOCOUETAaHNE MOXKET COJAEPKATh OT TPEX 10 JIECATU 3BYKOB?

B Baze croat 10 kpacHBIX U 5 po30BBIX rBO3AUK. CKOIBKUMHU CIIOCOOaMU MOXKHO BBIOpaTh U3
Ba3bl 5 TBO3JUK OJHOIO I[BeTa?

CKOJIBKO Pa3JMYHBIX CBETAIIUXCS KOJEI[ MOXHO CJeNaTh, PACIOJIOKHUB MO OKpyKHOCTH 10
Pa3HOLIBETHBIX JIAMITIOYEK (KOJIbIIA CYUTAIOTCS OJMHAKOBBLIMU TPU OJUHAKOBOM TMOPSIKE
CJIeIOBAHMUSI IIBETOB)?

Ha xumwxHo# monke nomemaercs 30 ToMoB. CKOJIBKHUMH CIIOCOOaMH UX MOXHO PAacCTaBHUTh,
YTOOBI TIPH STOM TEPBBIN U BTOPOH TOMA HE CTOSITU PSIOM.

B doprenbsiaaOM KpyKke 3aHuMaroTcs 10 uenoBek, B KpyKKe XyHA0KECTBEHHOTO cioBa — 15, B
BOKAJIbHOM Kpyxkke — 12, B QoTokpyxkke — 20 yenoBek. CKOJBKUMH CIIOCOOAMU MOKHO
COCTaBUTh OpUTAy U3 YETHIPEX YTEIOB, TPEX MHUAHKUCTOB, MTH MEBLIOB U 0HOTO (hoTorpada.
Bocemb aBTOpPOB JOKHBI HalMcaTh KHUTY W3 IIeCTHaANATH TyiaB. CKONMBKUMH CIOCOOaMU
BO3MOJKHO pacIpe/IeIeHHe MaTepuaia MeXIy aBTOpamMH, €Clu 2 YelloBeKa HAIUIIYT 0 TPH
IJ1aBbl, YETHIPE — 1O JIBE, a ABA — IO OJIHOM IJIaBe KHUTH?
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CL+2C&+3C3+-+nCh
n

— 2n—1

37. ABToMOoOUNbHAsT MacTepckas uMeeT uis okpackd 10 ocHOBHbIX 1BETOB. CKOJbKUMHU

36. Jloka3atb, 4TO

CHoc00aMM MOYKHO OKPAaCUTh aBTOMOOMIIb, €CJIM CMEIINBATh OT 3 J10 7 OCHOBHBIX I[BETOB?

38. /IBeHajiaTk ydeHUKaM BbIJIaHbI J[BAa BapHaHTa KOHTPOJIbHOU padoThl. CKOJIBKMMH CIIOCOOaAMHM
MOXHO ITOCAaAUThH y‘-ICHI/IKOB B IBa p;ma 10 6 YCJIOBCK, LITO6I)I y CUOSIINX pSIIIOM HC 6I)IJ'IO
OJIMHAKOBBIX BApUAHTOB, a Y CUJALIUX APYT 32 APYrOM ObUI OAMH U TOT XK€ BapUAHT?

39. CKOJIBKO CYIIECTBYET BapHAHTOB PACIIOIOKEHUS MIECTH TOCTEH 3a KPYTJIBIM HMIECTUMECTHBIM
croJjiom?

5.4. Meroan4yeckue MaTepHaJibl, ONpeaessiOlie MPoueIypPpbl OLlEeHUBAHUS 3HAHUI, YMEHWI,
HABBIKOB M (WIH) ONbITA [JAeTEeJbHOCTH, XAaPaKTePU3YIOIMUX IJTanbl (OPMHUPOBAHUSA
KOMIIeTeHIIMH

Wrtorosast oneHka 3HAHUW, YMEHMM, CIOCOOOB MACSATEIBHOCTU CTYIEHTOB IO H3ydaeMou

nmucnuruinae cocrasirsier 100 6auioB

B pamkax ocBoeHMS IUCHHUIUIMHBI IPEYCMOTPEHO BBIIIOJIHEHUE PACYETHON pabOThI, 3a4E€THOTO

3a/1aHMsl, PAKTHYECKask MOATOTOBKA.

MaxkcumanbHOe KOJUYECTBO 0ajuIOB, KOTOPOE MOXHO HAaOpaTh 3a TEKyIIUH KOHTposb, — 80
6aos.

3a BBIIOJHEHUE pacueTHOM paboThl 00yUaroImuiics MoXKeT HabpaTh MakcuManbHO 40 6asIoB.

3a BBINIOJTHEHUE 3a4E€THOTO 33/I1aHUs 00y4JaroIuiics MokeT HabpaTh MakcuManbHo 40 6amios.

MaxkcumanpHasi cymMMa 0ajuloB, KOTOpbIE OOYYaromIMiCsS MOXKET HaOpaTh IpU clave 3adera,
cocrasiseT 20 Gamos.

Jns cmaum 3adera HEOOXOAMMO BBHIIOJIHUTH BCE 3aaHUS TEKYIIETO KOHTPOJISA. 3HAYUMBIM
MOMEHTOM SIBJISIETCS MOKa3aTeslb U3yUYEHUsI MaTepuasa JICKIUNA U BBIIOJHEHUE 3a/1aHUM B YKa3aHHbIE
cpoku. Ha 3a4er ¢ OLEHKOM BBIHOCUTCS MaTe€pHall, U3JIAraeMbIi B JICKIUAX U pacCMaTpUBAaEMbIil HA
MPAKTUYECKUX 3aHATHUSAX.

Ilkana ouyenusanusn 3auema

Kpurepun ouennBanus Bbanabl

Ecnu cTyneHT cBOOOJHO OPUEHTHPYETCSl B TEOPETUYECKOM MaTepualie,3HaeT 16-20
(GOpMYITHPOBKH OCHOBHBIX OIPENEIICHUI, TEOPEM U CBOWCTB, yMEET MPUMEHSTh
TEOPETUYECKHE CBEICHUS [T PEIICHHS THITOBBIX 33124

Ecnu cTyieHT HeocTaTouHo CBOOOIHO OPUEHTHPYETCS B TEOPETHUECKOM MaTepHale, 8-15
ommbaercst mpu GOPMYJITUPOBAHUKM OCHOBHBIX ONPE/ICICHHIA, TEOPEM H CBOWCTB, YMEET
NPUMEHSATh TEOPETUUCCKUE CBEICHMUS JIJIsl PEIICHUS TUTIOBBIX 337124 (B 3aBUCUMOCTH OT
KOJIMYECTBA M CTCIICHH MMECIOLIMXCSI OIMOOK U HEIOUETOB).

Ecnu cTyaeHT mioxo OpueHTHPYETCSl B TEOPETUUECKOM MaTepuale, He 3HaeT HEKOTOPbhIe 1-7
(GhOpMYTUPOBKH OCHOBHBIX OINPENENIEHUN, TEOPEM U CBOWCTB, Y CTYJIEHTa BOSHUKAIOT
poOJIeMbI IPU MPUMEHEHUH TE€OPETUYECKUX CBEJCHUHN sl PEIlleHUs] TUTIOBBIX 3a/1a4
(B 3aBUCUMOCTH OT KOJIMYECTBA M CTETICHU UMEIOIITUXCS OMMOOK M HEIOYETOB).

Ecnu cTyneHT He OpueHTHpPYETCs B TEOPETHUIECKOM MaTepHale, He 3HAeT OOJBITUHCTBO 0
(bOpMyITUPOBOK OCHOBHBIX OTNPEAETECHUI, TEOPEM U CBOICTB UHE yMEET MPUMEHSITh
TEOPETUUECKUE CBEIACHUS JUIsl PEIICHUS TUIIOBBIX 33/1a4 (B 3aBUCUMOCTH OT KOJIMYECTBA
Y CTENEHU UMEIOIINXCS OMHMOOK W HETOYETOB).

Hroropas mkaja oneHUBaHUS pe3yJabTaTOB OCBOCHHUSA TUCHUIIJIMHBI
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Hrorosas oleHka Mo JUCHHUILIUHE (OPMHUPYETCS U3 CYMMBI OajUIOB MO pe3yiabTaTam
TEKYILIEro KOHTPOJISI U MPOMEKYTOUHON aTTECTAIlMU U BBICTABJISETCS B COOTBETCTBUU C
MIPUBEJICHHON HUXE TaOIUIIeH.

Koan4yecTBo 0a/1710B OueHkKa 1o TpauIMOHHOMN IKaJIe
81-100 3auTeHo

61-80 3auTeHo

41-60 3auTeHo

0-40 He 3aureno

6. YHEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUITVINHbI

6.1. OcHoBHAas JIUTEpaTypa

Boromoinos, H. B. IlpakTuueckue 3aHsTHS [10 MAaTEMaTHKE B 2 4. : ydeOHOE mocobue a1 By30B /

H. B. boromomnoB. — 11-e u3n., nepepad. u non. — Mocksa : U3parensctBo HOpaiit, 2023, —

326 ¢. — (Bwicmee oopaszoBanue). — ISBN 978-5-534-06894-8. — TekcT : 37€KTpOHHBIH //

Oo6pazoBarenbHas iargopma KOpaiirt [caiiT]. — URL:

Yacts 1: https://urait.ru/bcode/512666 (nara obparmienus: 06.06.2023).

Yacts 2 : https://urait.ru/bcode/512667 (nara odparmenus: 06.06.2023).

6.2. JlonmostHUTEIbHAS JIUTEPATYypPa

1. Anexcanapos A.Jl. 'eomerpusi: yue6.mocodue ans By3oB / A. JI. Anekcanapos, H. FO. Hengeraes. -
M. : Hayka, 1990. - 672c. — Tekct: HenocpeaCTBEHHBIH.

2. ArtanacsH, JI.C. T'eomerpus: yue6.mocobue ans By3oB B 2-X 4. u.2 / JI. C. Aranacsn, B. T.
basbines. - 2-e uzn.,crepeorutt. - M. : Kaopyc, 2015. - 424c¢. — TekcT: HemoCpeICTBEHHBIN.

3. Atanacsn, JI.C. I'eomerpust: yueb6.mocobue anst By3oB B 2-x 4. u.l / JI. C. Aranacsan, B. T.
basbines. - 2-e uzn.,crepeorut. - M. : Kaopyc, 2015. - 400c. — TekcT: HemoCpeICTBEHHBIN.

4. baxsanoB C.B. OcHoBaHMS TeOMETPHH: aKCUOMAT.M3JI0KEeHHE TeoMeTpun EBkina : yueb.mocobue
s By3oB / C. B. baxsanos, B. Il. UBanunkas. - M. :Beicimk., 1972, - 280c. — Tekcrt:
HEMOCPEACTBEHHBIN.

5. boromonoB H.B. Tlpaktudeckue 3aHATHS TTO MaTeMaTHKe: ydeb.mocodue /st By30B. - 11-e uzm. -
M. : FOpaiir, 2012. - 495¢c. — TekcT: HENOCPEACTBEHHBIM.

6. Erepes B.K. Meroauka noctpoenus rpadukoB ¢ynkuuii [Dnektponnsiii pecypc] /B.K. Erepes,
b.A. Papynckuit, . A.Tanbckuit. - M.: Beicurmk., 1970. — 152 c.- Pexum pocryna:
http://www.alleng.ru/d/math/math280.htm

7. 3aBano C.T Dnementapnas anredpa [Tekct]: yue6. mocobue st By3oB. - M.: [Ipocsemienue,1964.-
302c.

8. 3amaun mo mMaTemaruke: YpaBHeHHUs M HepaBeHcTBa. CrnpaBouHoe nocoOue / Basuio B.B.,pen. -
M. : Hayka, 1987. - 240c. — Tekct: HenmocpeCTBEHHBIN.

9. Kucene A.Il. TI'eometpusi: yueOHMK : mimaHumetpusi; crepeomerpust / A. II. Kucenes. - M. :
®uzmatiut, 2004. - 328c. — TekcT: HemocpeACTBEHHBIH.

10. Kucenes A.Il. Anre6pa[Tekct]. - M.: ®uszmatiur, 2010. -248c..

11. Kneitn @. DnemeHTapHas MaTeMaTHKa: ¢ TOYKH 3pEHHUS BbICIIEH : JIeKUMU. T.l. apudmeTHka,
anre0pa, ananus / . Kineitn. - 4-e uzn. - M. : Hayka, 1987. - 432¢. — TekcT: HemocpeaCTBEHHBIH.

12. Kneitn, @. DnemeHTapHas MaTeMaTHKA: C TOYKH 3pEHHsI BBICIIEH : JIeKIWU. 4.2. reomerpusi / O.
Kneiin. - 2-e u3g. - M. : Hayka, 1987. - 416¢. — TekcT: HenocpeacTBEHHBIH.

13. HoBocenos, C.M. CrenmanbHblii Kypc 3jeMeHTapHo anreOpsl [Tekct]. 6-¢ m3n. - M.: Beicmas
mKkona,1962.-564c.

14. Tlotanoe M.K. AmnreOpa, TpUroHOMETpHS W dJIEMEHTapHbICe (YHKIUU [DIEKTPOHHBIN pecypc]:
yueb.mocobue s By3oB / M. K. [Toranos, B. B. Anekcannpos, I1. 1. [1acuuenko. - M. :Unekca,
2015. - 680c. — Pexxum moctyma: http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-
algebra-trigonometriya-i-e

15. CoBeptkoB, II. U. CnpaBouyHuk 1O 3JI€MEHTapHOM Maremartuke : yueOHoe mocobue / I1. W.
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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

CoBeptkoB. — 2-¢ u3., crep. — Cankr-IletepOypr : Jlans, 2022. — 404 c¢. — ISBN 978-5-8114-
4132-7. — Tekct : aneKkTpoHHbIH // Jlanb : smekTpoHHO-OMOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/206390 (mara oGpamenus: 06.06.2023). — Pexum mgocryma: s
aBTOpU3. MOJIb30BATENEH.

16. ®ense O.U. DnementapHas reometpus [Tekct]: yueb.mocobue mns By3o. -M.: MI'OVY,2010.-
112c.

17. IlaxwmeiictepA.X. Iloctpoenune rpadukoB (yHKIHMA meMeHTapHBIME criocobamu [Teker] -3-e
3. -M.: Bukropus [Lmroc,2011.-184c.

18. Wxuspckmii J1.O0. I'eomerpus: mmanuMerpus :@ u30p.3aganus U teopemsl seMm.marem. / JI. O.
xnsapckui, H. H. Yenmo, U. M. SArmom. - M. :®usmaraut, 2000. - 336¢c. — Tekcr:
HEINOCPEICTBEHHBIMN.

19. lknsapckuii, JI. O. N30panHble 3agaud W TEOPEMBI AJIEMEHTaApHOW MaTeMaTUKH. [eoMmerpus
(crepeomerpusi): Yuebnoe nocodue / Llxmspckuii [1.0., Yento H.H., Srnmom U.M., - 3-e¢ u3n. -
Mocksa : ®UMATIIUT, 2015. - 256 c.: ISBN 978-5-9221-1623-7. - TekcT : 3JI€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/854396 (mata oOparmuenus: 06.06.2023). — Pexum
JOCTYTMA: 10 MOJITUCKE.

6.3. Pecypchl muHGOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH « UHTEepHET»

1. OOGpasoBare/bHBIN CTYJACHYSCKUI MOpTa [ NeKTpoHHBIH pecypc]. -http://area?.ru/

2. Mecro 3HaHul B ceTH [DneKTpoHHbIH pecypc]. -Www.y10K.ru

3. DnekrpoHHble KHHUTH [DneKTpoHHBIH pecype]. -https://eknigi.org/estestvennye nauki/148213-
kurs-yelementarnoj-geometrii.html

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHUIIJINHBI

1. MeTtoanueckue PEKOMCHIAMH I10 IMTOATOTOBKEC K ITPAKTHYCCKHUM 3aHATHUAM.
2. MeTtoanueckue PCKOMCHAAIHNH 110 OpraHru3aliunu CaMOCTOSITEIbHOM pa60TbI 10 AU CHUIIJIIMHAM.

8. UHOOPMAIIMOHHBIE TEXHOJIOI'NM JJISA OCYILECTBJIEHUSA
OBPA3OBATEJIBHOTI'O ITPOIIECCA IO JUCHUIIJIMHE
JInneH3noHHOe MporpaMMHoe odecreyeHune:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNudopmanuoHHble CIPABOYHBIE CHCTEMBbI:
Cucrema 'APAHT
Cuctema «Koncynprantllnrocy»

[Tpodeccuonanbpabie 6a3bl JAHHBIX
fgosvo.ru — IMopran ®denepanbHBIX FOCYIAPCTBEHHBIX 00Pa30BATEILHBIX CTAHIAPTOB BBICIIETO
o0OpazoBaHus
pravo.gov.ru - OguimansHeIi HHTEPHET-MOPTaNI IPaBOBON WHGMOPMAIIUU
www.edu.ru — denepanbHblii mopran Poccuiickoe 06pa3oBaHue

CB0oOOIHO pacmpocTpaHsieMoe HporpaMMHOe oOecredeHHe, B TOM YHUCJE OTE€YECTBEHHOIO
IIPOU3BOJICTBA

OMC IIneep (1151 Bocripou3BeAeHUs DJIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCLHUITJIMHBbI
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https://e.lanbook.com/book/206390
https://znanium.com/catalog/product/854396
http://www.y10k.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

MatepuraabHO-TEXHUUYECKOE 00ECTIeUeHIE TUCITUTINHBI BKITFOYAET B ceOs:

- y4eOHBIE ayJTUTOPHUH JUIsl MPOBEACHUS Y4YEOHBIX 3aHSTHH, OCHAIICHHBIC OOOpYJOBaAaHUEM H
TEXHUYECKHUMH CpPEACTBAMH OOy4YCHUS: yueOHOW MeOenblo, JOCKOH, JIeMOHCTPAIlMOHHBIM
o0opyI0BaHHUEM, IEPCOHAIBHBIMUA KOMIThIOTEPaMH, TIPOSKTOPOM;

- TIOMEILEHUS I CaMOCTOSITEIbHOM paldOThl, OCHAIICHHbIE KOMIIBIOTEPHON TEXHUKON C
BO3MOKHOCTBIO TOJIKIIOUeHHEeM K ceTu «MHTepHeT» M olecriedeHueM J0CTyla K 3JIEKTPOHHOM
nH(POPMALMOHHO-00pa30BaTENbHOM Ccpefe.
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